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ABSTRACT

A comprehensive biblingraphy of ceramin extrusion and plasticity has bean compiled. Over
670 abstracts are included covering the period 1932 to 1984. Citatiens cover a wide range of
interests from basic science investigations to engineering “tips” and include references to
brick and tile, whitewares, technical ceramics, theoretical models, enginsering analyses, form-
ing, diving, and raw materials. In addition to the citations, there are numerous indicss fo
make the hib]iagrapby gasy 10 use,






INTRODUCTION

This survey of the literature of ceramic extrusion and plasticity was conducted as part of
an investigation regarding extrusion and forming of ceramics for heat emchanger tubes and
tube connectors such as “U”-tubes, “T"s, “Y”s, and hesders. This biblivgraphy began as an
internal document solely for use in this project. Howsver, as the number of pertinent articles
identified increased beyond 100, it was decided that a formal biblicgraphy should be com-
piled. Furthermore, because many of the articles were in foreign lanpuage journals, it was
decided that the abstracts should be inciuded slong with the biblicgraphic citutions.

Cne often hears the comment from ceramic engineers and aclentists that “there is no work
published on ceramic processing.” Indeed, this was often our contention prier to compiling
this biblingraphy. We have found, however, that this is certainly not true in the case of extru-
sion and plasticity apd prohably not true in general. Howsvar, one must search to find the
articles of interest. This bibliography containg 872 ahstracts relating to extrusion and plastis-
ity. The time span covered is from 1932 to 1884 {the last vear for which we had an annuel
index to the British Ceramic Abstracts). Half of the included articles have heen published
since 1970. Thus, many recent investigations on extrusion and plasticity have besn published,
and our original thesis regarding the lack of literaturs on cerarnic processing is not true.

The bibliography is designed to serve as hackground and resource materia! for a wide
range of interests. Articles concerning extremely basic science guestions are cited, but so are
articles dealing with guite practical manufacturing engineering tips. Aress of intereat include,
among others, brick and tile, catalysts, clay, diving, extruder design and analysis, plasticity,
technical ceramics, testing methods, theoretical models, and whitewares,

The bibliography is based on a combination of a hand search through British Ceramic
Abstracts (1932 to 1984) and a computer search of Chemical Abstracts (1968 to 1985). As
with all searches of this type, the success of the search depands on the choice of appropriate
search terms. This task was further complicated in this project because of changes in termi-
nology with time and the use of terms that have different mesnings in the Furopean snd
American commurities. The following terms ars among those used in selecting abstracts for
the bibliography:

glumina forming pugging
auger laminations raw materials
brick lubricanta rheclogy
catalyst mixing shaping

clay - molding strain
consistency mulling strength

dies pigre gtress

drying plasticity structural ceramics
extrusion preparation tile

extrudsers porcelain viscosity

flow pug mill whitewares



After initial identification, the abstracts were examined to determine their appropriateness
for inciusion in the bibiiog["" 1y, Most of the ssarch was conducted manually, and several

.

pY

differcnt peopls were involved 1u the %°ar(‘h Because of these factors, it is possible, sven
probabie, that some refersuces to extrusion and plasticity wers not includaed that should have
Leen included. Therefore, we do not clau tiat this is an authoritative list of all spplicable

references. However, using this biblicgraphy, one should be able to isake a start at

9

sarching most aspects of ceramic extrusion and plasticity.

The bhibliography consists of six sections: (1) Citations and Abstracts, (2) Author Iadex,
(3) Title Index, {4) Key Title Phrases Index, (5) Journals Cited Index, and {(8) Patent
Nuwiher Index.

P

o

The abstracis are arranged by year, starting with 1232. Within each year, they are

“3

rranged alphabetically by author. The indices were chosen to make using the biblicgraphy as
easy as possible. The ey Title Phrase Index was chosen as the subject index hecsuse kew-

[4

words were not available for most of the ahstracts and because generating keywords for each

been a monumendal undertaking.

In assembling the bibliography, we identified several notable authors and netable articles.
Among the Awmerican authors, we recoguize such familiar names as Norton, Robinsorn, Russell,
and Williamson. We also identified several notable Furopean and British authors, among
them A@stbury, Bloor, Coulhon, Dale, Goodsor:, Macey, Pels Leusden, and H. Schmidt. In par-
ticular, Pels Leusden and H. Schinidt have been exceptionally prolific in the German litera-
ture of plasticity and extrusion of clay bodies.

Several excellent series articles were identified. Among these are (1) Dale’s 24-psact
“Modernn Ceramic Practice” [180],* (2) Yeari's 5-part “Cracked Bricks” [131-135], (3)
Filippi’s “Lawmioation in Clay Extrusion” [588—590, 618], {4) Henicke’s “Organic Plasticizers
for Fine Ceramics” [5655, 587], () Macey’s “Ezperiinente on Plasticity” [30, 45, 48], (6) Pels
Leusden’s “Shapivg by BExtiuders” [513, 528, 530), (7) . Schmidi’s two long series “Methods
of Studying Heavy-Clay Raw Materials” [3565] and “Physical and Chemical Methods of Inves-
tigation in the Heavy-Clay Industry” [572], and (8) Whitaker's 10-part “Design and Correc-
tion of Dies” [31-36, 40].

In reviewing and editing the biblicgraphy, we discovered a number of interesting, and
somatimes intriguing, articles, For eAmnpxe in 1928, T.C. Vaughﬁ and coworkers [17] showad

that ultrahigh frequency electrical drying (1 e., microwave) could be used to successfully dry
complicated and difficult-to-dry clay bodies. In 1936, Brenntrop {4] introduced the concept of
steam preparation of heavy clay, an indusiry standard today. Norton [15) investigated the

properties of monosized particles (of clay) in 1838, a current toplc of infense interest for
technical oxide, carbide, and nitrids particles.

Tarpley ot al. [194] described the use of ultrasonics to aid the extrusgion of various oxide
ceramics (alumina, magnesia, titaunia ) Nakhamkin [Q 9] discussed sheping plsstic porcelain
usinig ultrasonic vibrations; and Larson [441] examined the effects of both low freguency and
ultrasenic vibrations on sedimentation; all thres of these studies demonstrated the benefits of
vibration assist in plastic processing. Several investigations cited the use of mulma ver extru-
sion [296, 439, 544, 610] to sxtend poor raw materials, to cut cost of expensive facing materi-
als, and gererally to form dual structures.

*Numbers in brackets refer to the abstract number.

vili



Extrusion of 36 to 48 inch clay pipe is described in Oberschmidt’s 1968 article {309}
Jorning’s honeycombd catalyst support [517] is also included. The catalyst literature was iden-
tified as a usefu! source of extrusion information; eleven entries are found in the Key Title
Phrase Index under catalysts. Several comprehensive surveys were identified; among these
are Bloor’s assessment of plasticity [128], Condamy’s drying survey [414], and an interna-
tional review of extrusion equipment [434]. Interest in the application of soil mechanics test
methods and theories has surfaced since 1969; at least 11 articles dealing with various aspects
of ceramics, or clays, and soil mechanics were identified [327, 330, 371, 472, 548, 580, 581, 583,
615, 646, 671]. The use of electroosmosis in the drying of large (500-kg) refractory blocks
reduced drying time from >200 h to ~15 h [446]. A detailed analysis of extrusion of plas-
tic and visco-plastic solids is described by Zienkiewicz [451). Holographic non-destructive
evaluation of wet clay bodies identified discontinuities or disturbances that became cracks
after drying [632].

We acknowlsdge the help and kindness of the British Ceramic Research Association for
allowing us to publish, without cost, the abstracts taken from British Ceramic Abstracts.
Furthermore, we acknowledge T.N. Tiegs and R.A. Lowden for review of the manuscript and
F.W. Bumns, J. Ceoper, and J. Scott for document preparation.
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1932 Documents

1
Navias, L.

Extrusion of Refractory Oxide Insulators
for Vacuum Tubes (Valves)

J. Am. Ceram. Soc. 18, 234

The special requirements of refractory insulators
for the radic valve industry are outlined. The

process of making such insulators of MgO, AL O,,
BeD, Zr0,, and ThO; is described, including the
processing of the raw material, plastic agents,
extrusion methods, and firing. The plastic agent
used contained 14% flour, 79% water, and 7%
concentrated ammonia. 2% of talc were added to
the Mg powder. (BCA)
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Stull, R.T.

Wear of Dies for Exiruding Plastic Clay
Bur. Standards J. Research 12, 501

A study was made of diss of 20 metals and allovs
and of porcelain to determine their relative resis-
tance to wear by a plastic clay-saind mixture (No.
1). 'The approximate angle of constant wear rate
was determined for the dlCS used. Further, tonts
were made on oue die material to find the relative
abrasive intensities of a plastic poreelain body
(No. 2) and clay No. 1. A constant volume of the
ahrasive mate.lal in Lue stiff mud condition was

extruded feom the dies at a constant voluime rate,
and their wear IOSS‘L werg determined. Vicker’s
hardness nuibers of the speciinens were also
dntermneu. The angle of constant wear rate was
found to e appreximately 3.08% . The reletive
service valucs ranged fron. 3.22 tor a soft brass (o
1,653 for an alloy compnsed of cohait, chiomium
and tungsten. The wear resistauce of pO"C"]“‘?l

decreased &afmptoticall"w“ch epth, while tha
of nitrided steel varied ir: «ilarlv as success f"e
layers of th= case were removed by abrf-:*i,n No

relation was found between service values and
Vickers’ mimbers for unlike ,;.11<1£e"als bt there
was, in general, a direct relation for materizls of
the same kind. The relative wear ioss for a given

material s equal {0 the 1.548th power of the
extrusion pressure divided by a constant. (BCA)

3

Westian, » E.R.
The Eficct of Mechanical Pressure en the
Drying and Firing Propeviice o

J. A, Ceram. Soc. 17, 128

I the experinients described, a larger press was

ased than in the two previgus serise (cf T'rans.
Brii. Cerani. Soc. 32, 24 and 50A, 1223). Speci-
e dises 2-3/4 in. dlameter and un io 1-1/2 in.
thick could be mmusd in order to study rates of
pressivng and to deteet !)ObSlbl‘ drying and feing

(i

dieudtios, Fes Hb\u “K#\Libd for

chiemical ston"“'ar», sewer p
tarv ware, slectrical DOI‘CGI&LE. an

wars. Arosrican, Hnglish, and Gu

used. A pressuie of &%80 1b/in.? was apy
the speciiismz in 2 press with water periseghle
pistons described in the brevious papers. The
rate of pressing iz pen nded to a great degiee on the

o
<

nature of the raaterial. In all cases, the initial rats
was rapid but fell m‘f with time. The time of
viessing veried roughly with the square of the
initial thicknese, "cnueable pressing eliminatad
drving shrinkage in

r'r

bocx‘m»'s and caused & sligh
. Most of the specimena

CRPANSION i 0L CA

were dried and ﬁred successfiilly, but soms
cracked due to thermal shock Permeabls press-

ing reducad the firing shrinkage by nearly one-
holf, and the tota! wet-te-fired by from cae-half
to two-thirds. It also redueed the closed -pore vol-
e. With wnormally onenwﬁrr; B0
pressing decreased the fired porosity and ¢
lese effect on the fizi ng shrinkags. Tke rerme-
able-pressed glass pot disc showed a total 1
wet-to-fired chan g of only 1.6% or less. With the
sewer pipe and chemical stoneware bodies, the

&
Q.
—re
sl
ot
-
[
o
&w

pressed dises, owing to denser structure, reguired

longer oxidation and reducing periods than
4

unpressed dises. (BCA)
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4

Branntropp, H.

Preparation of Brick Clay with Sleam
Tonind. Ztg. 80, 49

Bxperiments vut, carried out with a difficult
clay, and it was found that by applyving heat
(steam or hot wr tm‘) durmg the pwg;nmhnr\ pro-
cess a harmless clay can he pmeu ced from one
which is normally difficult to work and sensitive
in diying. (BCA)

5

Ricke, R, and L. Techeischwili

The Vizcosity of Kaolin and Clay Suspen-
gions Measured with Different
YViscosimeters, and the Effect upon it of
Different Meothods of Treating the Mate-
rials

Ber. Disch. Keram. Ges. 17,1

A geries of kaolins and clays was examined by Jdif-
ferent types of viscosimeters to determine their
suitalbnlity for practical purposes and to compare
the results obtained by the different methods.
The influence of ageing, temperature, and the
presence of different cations on the viscosity was
also studied. With the Ringham viscosimeter it
was found that the pressure-flow curves gave
gtraight-line relationships enly with almost non-
plastic materials, e.g., some glazes and at low con-
centrations; with kaolins and clays crooked
curves were always obtained, which, according to
Jo. Datwald, iz due to a “structural viscosity.”
This fact necessitated a different method of deal-
ing with the resulis. Bingham’s vield-value was
obtaized by extrapolation of the curves to the
point of intersection with the abszissa axea. The
*mobility” (after Bingham) was expressed by the
ratio b/a, in which, for the sake of simplicity, a
= 10 mm always and was measured from the
point of intersection; b is then the ordinate of the
point lying on the chord connecting the point of
intersection and the starting-peint of the curve.
In general the a-values increase and the b-values
decresse with rising plasticity. For each material
there ia a definite NMaQH -addition which gives a
straight-line relationship when the vield-value

[}

= Q. Ageing produced an indrease or decrease in

viscosity, de fng on the naturz of the raw
materialy, the effect of tomperature was f'ompm-

atively #inall. The effect of NH, X, and Nz o
Zettlitz kaolin suspensions was very marked, par-
ticolarly the first two, causing a ~onsidersble
reduction in viscosity, (BCA)

- of Finaly Ground Minevsls

Ceram. Sog, 19, 115

on of plasticity to the shape and nature
Ayt ,v}es was 5t udled on 1 variety of minev-
als of dme;mt structures. A torsion machine for
testing plasticity is dege*iz’h d in which a bar of
clay i3 mow 1te(’ in jaws and twisted at the raie
of 3-4 rpm. The slress-strain curve is traced on
= smoked glass plate. The results indicate that
?,he plasticity of finely.ground minerals with
water is due to the presence of stable viscous
Wﬂ'ter films held on the surface of the particles.
The formation of such films depends on the
shape and surface activity of the particles. Min-
erale with a perfoct cleavage have a higher
plasticity than those without. In general, miner-
als having a plate-like structure are more plastic
than those with g perfect cleavage in some other
crystal form. The clay minerals are morve plastic
that other minsrals having a plate-like atructure,
due te greater surface activity, The OH groug on
the aurface of the kaolin minerals may be the
cause of this great surface activity. Minerals hav-
ing ong predominant cleavage show some
plasticity over a very limited range of water-
content. Minerals having no definite cleavage
have no plasticity. The stress-strain diagrams are
suitable for the study and interpretation of the
plastic properties of miversl-water pastes. The
stability of the water filras is pr npmﬁa‘m to the
height of the yield-point on such diagrams. The
total deformability is proportional to the angular
strain at fracture. Plasticity is roughly propor-
tional to the product of the yield value 2nd the

ey

angular strain at fracture. (BTA)
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Gerth, G.

Toe Preparation of the Most Imporiant
Ceramic Raw Materials

Ber. Dtsch. Keram. Ges. 18, 65

Methods of preparation are divided into five
groups: preparation by sorting and picking; by
sieving, washing, etc.; by flotation; by magnetic
separators; and by centrifuges. These are briefly
described. A discussion then follows of the meth-
ods applicable to the preparation of clays, kaolins
and chalk; felspars, quariz fluorspar, and magne-
site. (BCA)

8
Henderson, C.H.

Die Desigs Corrects Lamination
Brick Clay Res. 90, 329

The various types of laminations are discussed,
and suggestions are made for correcting them.
T'he physical properties of the clay have a direct
bearing on the type of lamination produced. Fat
or very plastic clays are most susceptible. In the
specific case discussed, the clay was a very plastic
fireclay with a total shrinkage of about 10.5%,
which showed a very pronounced tendency
toward laminations. Trials were made with eight
different dies, six augers differing as to taper,
pitch, nuimber of wings, and meta), two different
auger machines, de-aired and untreated clay,
several auger speeds, various spacings between
auger and die, a number of coring arrangemernts,
lubricstion of dies by steam, air, oil, and water,
and many combinations of these. No solution was
found until a special die was designed. This had
the following characteristics: total length, 8-3/4
in.; length of mouth pizee, 2 in.; taper of ends,
0.5%; taper of top and bottom at corners, 0.65%;
taper of top and botiom at centre, 5.25%; allow-
ance for swell 1/32 to 1/8, depending on the clay.
(BCA)

o

Macey, H.H.

The Principles Underlaying the Drying
of Clay

Refract. J. 13, 423

Revised reprint from Trans. Brit. Ceram. Soc.,
33, 92, 1934,

(Abstract not available.) (BCA)

10
Schurecht, H.G., and C.M. Lampman

Some Drying Properties of Clays. L
Eiffect of Small Imposed Loads on the
Rate of Drying of Some Clavs

J. Arm. Ceram. Soc. 20, 266

The materials studied were Kentucky ball clay,
a shale, and Georgia kaolin. The rates of drying
of these representative clays were studied under
pressures comparable with those encountered in
industrial practice in the lower portions of large
shapes and in drying truck settings. The results
indicate that: low pressures on clays or clay prod-
ucts during drying increase the rate of drying, the
increase varying with different clays, being less
for extremely plastic than for short clays; with
the kaolin, the rate of drying was increased as
much as 58% under a load of 1.56 1b per in.%
Urleaded specimens contained 1.34 to 3.30 times
as much water as loaded specimens. Thus a new
fundamental factor is introduced into drying, in
addition to the diffusion of water from the inte-
rior of a clay piece to the surface and the rate of
evaporation of water from the surface. (BCA)

11
Schurecht, H.G., and C.M. Lampman

Some Drying Propszties of Clays. II
Eifect of Small Imposed Loads on Shrink-
age Pehaviour and Plastic Properties of
Some Clays

J. Am. Ceram. Soc. 20, 270

Five clays and one talc were tested. It was found
that sma!l pressures during drying cause varia-
tions in (1) the amount of plastic deformation,
(2) the retardation during shrinkage, (3) tensile
sirength during drying, (4) teunsile strength
reguiired to overcome the retarding effects of
shrinkage, (5) amount of initial retardation, and
(6) rate of shrinkage. All these factors may con-
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tribute to the formation of strains and cracks in
ware dvied under load. In the plastic state, claye
showed two yield values under pressure, an ini-
tial flow, and a second flow at higher pressures.
The tensile strength of Kentucky ball clay during
drying was found to be a linear function of its
water content down to about 4%. (BCA)

12
Schurecht, H.G., and C.M. Lampinan

Some Drying Propertizs of Claye. III.
Influence of Pallets on the @uality of Clay
Products

J. Am. Ceram. Soc. 20, 277

The influence of six different drying surfaces on
the shrinkage and strength of clays was studied.
The results apply chiefly to those portions of
large shapes in contact with the pallets and in the
lower courses of drying truck settings of consid-
erable height., The resistance of surfaces on
which ware is drying to the creeping of the ware
while shrinking may decrease the shrinkage and
strength of the ware to a marked extent. This
reduction is much greater for lean than for plas-
tic clays, and these effects are greater when the
ware is dried under pressure. Glass surfaces offer
the greatest resistance to shrinkage, and steel
pallets are only slightly better. Smooth firwood
pallets along the grain of the wood offer the least
registance to shrinkage. Covering steel pallets
with sand, grog, cardhoard, or grease was benefi-
cial as regards the strength of the specimens, but
grease caused excessive surface cracking. (BCA)

13

Sitnin, W.N.

New Methods of Drying

Cgneupory 3, 384

It follows from theoretical considerations that as
long as the water content is high the capillaries
are full of water, and evaporation can take place
only at the surface of the body. Heat is therefore
consumed only at the surface. This heat can be
applied in various ways, e.g., the body can be
heated only from one side, when evaporation
takes place from the opposite side, since the

moist body is 2 goed conductor of heat. Tn this
case there iz a flow of heat ju the direct!

on of the
adient

 ha 3
he by "thermal diffusion.” The heat can also be
applied by making use of the sufficiently high
electrical conductivity of the moist body; a ten-
sion gradient is produced in the body, thus
causing it to he warmad up. AC current must be
used. The relationshiv between coefhcient of
thermal expansion and temperature.gradient in
the hody wes studied. A wet brick was heated at
the bottom, the top being protected against losse
of water and the sides against water and hest

losses. With & temaper > of 48.2 dogrees at the
bottom and 41.8 degrees a4 the top the moistore

gradient was 0.71%. This agreed wall with 2
moisture gradient of 0.59% calevluted frose the
relation betwaen capilarity and texaperature. In
general, drying is accelerated more when a tem-
perature gradient is present in the body than
when the melstirs i taken up only by air circula-
tion. The method was applied to the dryving of
glase pots, which were heated from the inside.
For a drying period of 20-23 days and a moisture
content of the body of 25%, a pot could be dried
to 1.5-2% moisture content with a heat con-
sumption of 1,100-1,300 celories per kg water.
The current reguired for the heating was only 1-2
amps for a pot of 1 tonne capacity. The tempara-
ture gradient produced in the walls of the pot was
never wore than 3 degrees per epw Tt is ghown
theoretically that if the temperature and humid-
ity of the aic are constant, the rate of :
removal depands only on the temperature gradi-
ent and not on the thickness of the hody. To the
"electro-diffusion” method of drying, welal rings
are used a3 electrodes and are fixed round the
edge of the pot and near the bottom, while a fur-
ther ring-shaped electrods is placed inside the
pot near the bottom. The slsctrical resistance of
the body increases steadily with decreasing mois-
ture content. Theoretical curves, which were
confirmed experimentaily, are given showing the
relationship between rate of water removal and
tension gradient in the body. Tor an air tewpera-
ture of 27 degrees and a water content of 40%, 2
hody thickness of 3 cm and a tension gradisnt of
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1 volt per cm, the rate of water removal was 120
gm per m? per hour; for a gradient of 3 volts it was
300 gm, and for 5 volts, 750 gm. Comparing the
two methods of drying--by thermal and by elec-
tro-diffusion--it is pointed out that drying by
electro-diffusion is technically easier to carry out,
the surface exposed for rooisture removal is
greater, and the process is largely automatic,
since, owing to the increasing resistance of the

drying body, it finally stops of itself. The thermal
diffusion method has the advantage when the
moisture content of the body is low and the elec-
trical resistance has consequently greatly
increased; it might therefore be preferable to
apply electro-diffusion during the preliminary
pericd of drying and thermal diffusion during the
fina! stages. (BCA)
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14
Norton, F.H.

An Instrument for Measuring the Work-
ability of Clays

J. Am. Ceram. Soc. 21, 33

In the test described the specimen consists of a
tube 5/8 in. inside and 7/8 in. outside diarmeter,
with a length between the holders of 2 in. The
specimens are formed in a vacuum press extrud-
ing downwards. The test-pieces are carefully
inserted into square brass end-pieces, so that
they can be securely clamped in the torsion head
of the testing machine. The torsion head is
rotated by a motor through reduction gear, etc.
The angle of rotation of the specimen is recorded
by a steel tape, suitably attached, and the angu-
lar rotation is proportional to the movement of
a smoked plate, which is illuminated from the
back. The method of making a test is described.
Results for different clays are given in tables and
curves. Most clays give a diagram typical of an
elastico-plastic solid, an initial portion up to the
yield-point representing the elastic region and
the portion between the yield-point and the
breaking-point indicating plastic deformation.
Some clays give a curve which indicates a definite
vield-point with an actual decrease of strength at
that point, similar to metals when tested in tor-
sion. The reduction in strength is attributed to
thixotropy and the subsequent increase in
strength to strain hardening. Some coarse-
grained china clays show the strain-hardening
effect markedly. At least three properties must
be used to express workability, viz., yield-point,
maximurmm strength, and deformation at the
breaking-point. In comparing two clays their var-
ious characteristics must be determined at
several water contents, in order to select that
water content which gives best workability.
(BCA)

15
Norton, F.H., and S. Speil

The Fractionation of a Clay into Closely
Monedispersed Systems

J. Am. Ceram. Soc. 21, 367

Advantages of studying a clay by dividing it into
nearly monodispersed systems include: the rela-
tion between the grain size and physical
properties can be closely evaluated; the optimum
grain size for a particular purpoese can be readily
chosen; the clay minerals and accessory minerals
can be determined readily; helpful data become
available for planning methods of washing. The
method of fractionating is described, using a
Florida kaolin. Particles above one micron were
separated by repeated settlings, and the finer
sizes were treated in a Sharples supercentrifuge.
(BCA)

16

Norton, F.H., and S. Speil

The Measurement of Particle Sizes in
Clays

J. Am. Ceram. Soc. 21, 89

The literature of the subject is first reviewed. A
simple method is described for measuring the
complete range of particle sizes in a clay with
apparatus suitable for a plant-control laboratory.
The Casagrande hydrometer method was
applied; when the particles above 2 microns
diameter had settled below the hydrometer bulb,
the suspension in the same vessel was slowly
revolved in a centrifuge. After a short period the
machine was stopped, a reading was taken, and
the speed of the centrifuge was increased by
steps, with readings between each step, until a
speed of 6000 rpm was reached. This speed was
maintained until all the measurable particles
were sedimented out of the suspension. The
method permits, with one suspension and one
instrument, the continuous measurement of sizes
from 30 microns down to 0.05 micron diameter.
Distribution curves are given for several types of
clay, and the accuracy of the results is discussed.
(BCA)
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17
Vaughan, T.C., HL.E. Revercomb, and W.A. Mur-
ray, et al.

Drying Ceramic Products Usiong Indueced
Ultra-High-Freguency HBlectrical Faergy

J. Am. Ceram. Soc. 22, 281

Ideal drying conditiois for clayware would be t
Ha—,at the piece at thn centre first and maintain the

temaperature at the centre higher than at the out-
side. An lﬁ\/eotlgau  was therefore carried out
to determine ihe possibilities of drying by heat-
ing ware from the centre outwards by ultrahigh
frequency induced eiectrical energy. The con-
struction 2f the lasboratory drver and of the
electrical oscillatoy is described. The clay used
was a fine grained, alluvial-type clay with a hlg}
drying shrmkago, i.e., one not easy to dry. Test
specimens were 2-1/4-in. cubes. The results
show: that the time required to dry specimens by
this method until shrinkage ceases is only 30%
of that required Whel‘ resisrance-wire heating
coils are used; that it is possible to d y success-
fully complicated shapes evenly over $
sections; that the structures of the picces are not
detrimentally affected by the rapid drying of this
method. (BCA)

18
Whittaker, 1.

Effect of Particle Bize on Plasticity of
Kaolinite

J. Am. Ceram. Soc. 22, 16

A Kentucky ball clay and a Georgia kaolin were

esolved into seven practically monodisperse
fractlons ranging from 0.2 to 20.0 microns in
mean size. The clays were dispersed in waier with
the predetermined amount of deflocculant
required for stable suspensions of unit particles
'T'he ball clay suspensions were split up into four
fractions by repeated settlings under geavity for

the fraction of more than 1 micron. The three
fractions under 1 micron were produced by
repeated centrifuging with a Sharples super-
centrifuge. The kaolin suspensions were split up
into three monodisperse systems by repeated set-
tlings for the fine fraction, and a shert-coluimn
elutriator was used for the coarse fractions. The
particle-size distribution curves for these frac-
tions were obtained by a combination of the
Casagrande hydrometer method with a settling
and centrifuging technique developed by Noiion
and Speil (Trans. Brit. Ceram. Soc., 37, i8A,
1938). Plasticity, drying shrinkage, and dry
strength measurements were made on ths frac-
tions. The results indicate that plasticity is
directly related to suiface area and inversely
related to particle size. 'The relatmn of piasticity
to surface area of kachinite can be expressed by
log 8 = AP . log 13, whete § = surface area per
100 grams of clay product of vield and
strain, aid A and B are constants. Under the con-
ditions of these tests, kaolinite exhibits plasticity
only wi -e" ihe suiface area is greater than 180 x
10* em? per 100 graias of clay, i.e., when B = 180
x 10%. Kaolinite shov'" the Oshorne Reynolds
close-packing effect when the system contains
patticles more thar 2 microns mean spherical
diaingter. The thickness of water films at opti-
mum plasticity is of the o der of maguitude of 90
augstroms. When hydrogen is exchanged for the
bases, the plasticity increases and the dry
strongth decreases. The removal of the exchange-
able bases increases the water required to form
a plastic mass of kaolinite. The plasticity of
kaolinite is not due to a coating of colloids on the
suriace of the particles, but is exhibited only
when the particies in the system or a significant
amount of them: are of colloidal dimensions. The
drying shrinkage increases, in general, with
decreasing varticle size. The dry strength
increases, in general, with decreasing particle size
up to maximu, after which it decreases. (BCA)
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19
Spetl, 5.

Effect of Adsorbed Electrolytes on Prop-
erties of Monodisperse Clay-Water
Systems

J. Am. Ceram. Soc. 23, 33

A sample of Florida kaclin was separated by a
super-centrifuge into three nearly monodisperse
systems of 0.1-0.2, 0.2-0.4, and 0.4-1.0 mu respec-
tively. These samples were electrodialysed, and
varying concentrations of sodium or barium
hydroxide were added to aliquot samples of the
H clay thus obtained. The base exchange capac-
ity at pH 7 varied linearly with the surface area.

The apparent viscosity was reduced to shout 4%
of its original value by the addition of 1 milli-
equivalent of sodium hydroxide, afier which fur-
ther additions had a very slight lowering effect.
The addition of electrolytic decreased the yield-
point and increased the maximum strain before
rupture at the water content of optimum plastic-
ity. The water of plasticity, pore water, shrinkage
water, and filmu thickness were decreased by
adding electrolyte. The dry transverse strength
was doubled by the change from H to Na clay.
Most properties varied linearly with the surface
area within the experimental error. The potential
concept of plasticity is briefly cutlined. (BCA)
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20
Ensminger, L. ., and J.E. Gieseking

The Absorption of Proteins by Montmo-
rillonitic Clays aad its Eifect or Base
Exchange Capacity

10

Soil Sci. 51, 125

Proteins considerably reduced the base exchange
capacity of montmorillonite in acid suspeusion,
but no effect was found under alkaline condi-
tions. (BCA) Abstr. No. 393
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21
Henry, E.C.

Plasticity and Workability of Ball Clays
Bull, Am. Ceram. Soc. 21, 269

Methods for measuring the flow properties of ball
clays in the plastic state are compared. The con-
cepts of "workability” of interest to ceramists
include (1) plastic flow properties (yield value
and mobility), (2) adhesiveness (stickiness), and
(3) cohesiveness (the ability to be deformed with-
out rupturing). Ball clays probably influence the
workability of a whiteware body chiefly by mak-
ing it cohesive, (BCA) Abstr. No. 348

22
Macey, H.H.

Clay-Water Relationships and the Inter-
nal Mechanism of Drying

Trans. Br. Ceram. Soc. 41, 73
(Abstract not available.) (BCA) Abstr. No. 502

23
Russell, R.

Evalustion of Plastie Properties of Clay
Masses

Bull. Am. Ceram. Soc. 21, 271

The factors involved in the evaluation of plastic
properties of clay masses are discussed. Some of
the commonly used methods of festing the plas-
tic character of clays are described, and several
adaptations of tests often used on clays are pro-
posed for consideration. (BCA) Abstr. No. 272

24
Russell, R., and C.F. Hanks

Stress-Strain Characteristies of Plastic
Clay Masses

J. Am. Ceram. Soc. 25, 16

An apparatus is described for reproducing stress-
strain data, and it is concluded from investiga-
tion of the stress-strain characteristics of plastic
clay masses that the plastic character depends on
several physical properties, and cannot be com-
pletely evaluated by any single parameter. The

shape of stress-strain curves depends on the clay
mixtures, and it is thus possible to distinguish
between different compositions on the basis of
their mechanical behaviour alone. “Moisture
equivalent,” i.e., the moisture content necessary
for an arbitrarily selected equilibrium stress (51b
per in.%) is a satisfactory parameter for the com-
parison of the plastic properties of clays and
similar body compositions. Boedies of different
non-plastic content cannot be compared by
"moisture equivalent” data. Variations in mois-
ture content have a pronounced effect on the
equilibrium  stress value and on  plastic
behaviour; ageing of china clays and bodies low-
ers the moisture equivalents, and an opposite
effect is noted for ball clays; the ball clay of high-
est organic content was most affected by ageing.
Ageing of hall clays and bodies resulted in a pro-
gressive change at least up to one week, whereas
china clays were unaffected after ageing four
hours. Cyclic loading indicates that a clay body
is essentially non-elastic after being stressed to
its vield point. An increase in the strain rate
shows a marked effect on the stress-strain results
and increases the equilibrium stress. For the
evaluation of various materials or mixtures plas-
ticity should be determined under standardised
conditions. Workability depends on ageing, the
use of electrolytes and organic agents, vacuum
treatment and variation in water content. ¥For a
clay body of determined plasticity, the workabil-
ity is said to improve in direct relationship to a
decrease in moisture equivalent (increased soft-
ness) caused by the effects of special treatment
and processing. {(BCA) Abstr. No. 395

25
Schurecht, H.G., and J.F. McMahon

Testing and Improving the Drying
Behaviour of Clays

J. Am. Ceram. Soc. 25, 422

A simple test has been developed to measure the
drying behaviour of clays by noting the relative
rate of flow of water through the clays as com-
pared with the rate of evaporation from the
surface. The addition of 0.2% of various chemi-
cals to clays improved their drying properties. No
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one chiemical was best for all of the clays, but the
most effective chemicals varied in their reaction
on different clays. Iron chloride exerted a benefi-
cial effect on most of the clays. A wetting agent,

12

such as NaCl, HCl! or soda ash, also improved the
drying properties of certain clays. (BCA) Abstr.
No. 146
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26

Furgasor, C.M.

Mayvbe I’s Bentonite in Your Clay that
Makes it Havd to Handle

Brick Clay Hec. 103(3), 22

Bentonite has reany characteristic properties,
including great water absorption capacity, varia-
tions in dimensions of the crystals depending
vpon the adsorption of the plavar water, and
great shrinkage as the planar water is driven out
from between the layers. Clays in which the ben-
tonite content is variable may be troublescme,
Its effect may be controlled either by precaleina-
tion at 600 degrees C or by preventing swelling
by a base exchange process. (BCA) Abstr. No.
142

27
Haward, R.N.

The Fast and Slow Extension of Seme
Plastic Materials

Trans. Farad. Soc. 39, 267

It is suggested in a theoretical discussion that the
work takeo up by any material under impact may
be governed either by the rate at which deforma-
tion can take place or by the amount of possible
deformation. 'The results of fast and slow sxten-
sion experiments are examined, and it is found
that in this way apparent contradictions can be
resolved. ¥xperiments are carried out on the
extension and breaking of a cellulese acetate filia
at different teroperatures, and it is concluded
that ternperature changes duriog adiahatic
extension will not be sc large as to alter funda-
mentally the character of the deformation. The
work absorption of diiferent materials under
changing conditions of testing vacies both rela-
tively and absclutely, and the validity of a

generalised impact strength is questioned. A
more precise formulation of shock conditions
appears desirable. (BCA) Ahstr, No. 94

28

Henry, 1.C.

Measurement of Workability of Cersmic
Baodies for Plastic Moulding Processes

J. A, Cerame. Soc. 28, 37

The plastic working preperties of a number of
clays and bodies were measured with a wodified
Undell body tester. The apparatus shows that
various bodies may be adjusted to a similar con-
sistency for a given moulding process, but differ
in their tendency to crack on being deformed. It
is possible to determine the extent to which plas-
tic properiies are affected by differences in raw
materials, methods of body preparation, water
content, aging, and de-airing. (BCA) Abstr. No.
418

29

Johnson, A.L.

Colloid Chemistry in Caramics
J. Am. Ceram. Soc. 26, 88

The mechanism underlying the plasticity of clay
is discussed from the standpoint of the forces in
the lyosphers. If the resultant foree is one of
repulsion hetween micellae, the clay will be more
easily deformed and more readily ruptured than
will a clay having attraction forces at the edge of
the lyesphere. Further study of this branch of
colloig chemistry should lead o greater control
of the plastic properties of clays and other mate-
rials. The colloid chernistry of the base exchange
precesses in clavs has a direct bearing on the
casting of clay products; the suhbject receives
rief discussion. (BCA) Abstr. No. 511

29
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30 Trans. Br. Ceram. Scc. 43, 5
Macey, H.EL
Experinients on Plasticity. 1. aud Il {Abstract not available.) (BCA) Abstr. No. 142
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3i
Whitaker, L.R.

The Design and Correction of Dies. 111,
Brick Clay Rec. 106(3), 41; 106(4), 42; 108(5), 48

A list of factors atfecting die operation is given,
and a study is undertaken with a view to obtain-
ing greater uniformity of results. Differences in
the composition and texture of the raw material
offer great difficulty, and these can be affected by
the methods of mining and preparation. It is
often preferable to import material to produce a
uniform mixture, rather than to balance the die.
The segregation of coarse and fine material dur-
ing preparation is explained, and various
additions for improving the quality of mixtures
are given. The necessity for studying the geology
and adapting the digging to the type of bed is
emphasized. The methods of mining horizontal
and dipped beds are outlined, with the storage
suitable for various kinds of clay; a note on the
apparatus for filling the storage bins is included.
The effect of the particle size of a mix on the
manufacturing processes is discussed, and a good
screen analysis of shale is given as an example.
The factors to be taken into consideration for the
correct size distribution of material ground by
means of dry pans, roll grinding, and hammer
mills are explained. The author emphasizes the
need for excess grinding capacity, and deals with
the preblems of obtaining a uniform mixture
from the non-uniform ground materials. It is bet-
ter for the circulating load to he kept at a low
level to avoid wasting power, and full use should
be made of machinery to reduce the rnanpower
required. The factors which offer difficulty in the
tempering of clays are explained, with possible
methods of overcoming some of these; the impor-
tance of correct grinding is emphasized. The
main faults of tempering and mixing machines
are discussed, and the working of the pug-mill, in
relation to its proportions, is dealt with in detail.
(BCA) Abstr. No. 660

32
Whitaker, L.R.

The Design and Correction of Dies. IX.
Auger Design Affeets Clay Flow

Brick Clay Rec. 107(6), 48

In order to produce better kaitting together of
the layers of clay on leaving the auger, treatment
of the discharge end of the main thread and wing
is considered. The first method is to corrugate
the end of the thread, while the second method
is to level the end of the thread to a sharp edge.
Bridges for hollow-ware dies should he placed in
the zone of greatest pressure, i.¢., adjacent to the
auger, in order to produce effective knitting of
the clay column after paszsing over the bridge
bars. Various bridge designs to promote even
flow and reduce bridge cracking and the location
of the bridge to produce even flow of materials to
the die and eliminate strains and laminations in
the ware, are considered. (RCA) Abstr. No. 695

33
Whitaker, 1.R.

The Design and Correction of Dies. VI,
Clay Flow and Auger Action

Brick Clay Rec. 107(3), 40

The movement of ¢lay in an auger is controlled
by its temper, grain size and uniformity. Auger
efficiency depends on the pitch and shape of the
auger and on the grip of clay against the barrel.
An illustrated account is given of an auger and
barrel showing the features of design on which
depends the correlated action of the clay move-
ment by the auger. (BCA) Abstr. No. 1010

34
Whitaker, L.R.

The Design and Correction of Dies. VIL
Action of Clays in the Auger

Brick Clay Rec. 107(4), 40

The development of vertical S-shaped lamina-
tions from the hole made by the auger shaft in
the centre of the clay column is described. The
flow lines from the auger to the die should be as
uniform as possible, the clay if necessary being
treated so that it slips easily on the auger but
adheres strongly to itself. Small or tapered
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augers allow of less distorted lines of How, but
they must be worked at a sufficiently high speed
to prevent the barre! becoming heated by fric-
tion. Uniform pugging is heipful in improving the
extrusion properties of clavs. (For Part VI, see
Abs. 1010, 1945). (BCA) Abstr. No. 15

35
Whitaker, L.K.

FEL

he Desiga and Corrvection of Dies. VIII.
Eficets of Augers oa Clay Flow

Brick Clay Rec. 107(5), 50

Clay flow is described and the design of different
types of augers discussed. These include the
straight auger and the double- and triple-winged
auger. The control of the flow of clay behind the
die involves centrolling the flow by the various
functions of the auger and regulating the flow by
increasing the distance hetween the auger and
the die. The introduction of oil in a cirele about
1-1/2in. from the rear ead or 1-1/2 in. in front of

16

the auger, thus introducing oil behind the bridge,
reduces the power consumption and increases
the speed. The amount of rotation which occurs
in the lubricated spaces i considsred. (8CA)
Abstr. No. 136

Whitaker, 1.R.
The Design sod Correciion of Dies. [V.

Chemical Treatment of Clavs and Shales
Brick Clay Rec. 107(1), 50

The advantages of chemical treatment of clays
and shales is noted, e.g., the addition of 0.1
sadium earbonate to a certain brick and tile clay
changed a short ¢iay to a plastic clay, increased
tiie dry strength. and required less water to be
added in the tempering operation. Research car-
ried out on the chemical additions is briefly
noted. The use of soda ash and methods for its
addition arc described; the use of a wetting agent
with the clay is suggested. (BCA) Abstr. No. 389
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37
Grupelli, L.D.

Process of Moulding Ceramic Material
Patent No. U.5. US 2400001, 7 May, 1946,

In the process of moulding a moist plastic
ceramic material preparatory to firing the same,
wherein the moist plastic ceramic material is
shaped by means of a metallic die, there is inter-
posed between the surface of the die and the
moist plastic ceramic material a lubricating film
of a water-in-oil emulsien comprising mineral oil,
water, and a diamide formed by reacting ethanol
ethylene diamine with a substance selected from
the group consisting of higher fatty acids and
esters, followed by reacting the resulting mona-
mide with a compound selected from the group
consisting of lower fatty acids and their anhy-
drides. (BCA) Abstr. No. 817

38
McMillin, H.F., and P.C. Pocock

Extrusion Machine
Patent No. U.8. US 2411971, 3 Dec, 1946,

The machine is designed for the extrusion of
plastic materials. A screw which feeds a constant
quantity of materials through an extrusion die is
kept in position by means of a hydraulic thrust
bearing, and by a chamber and piston attached
te the screw. These are so arranged that the pis-
ton and screw maintain a relatively fixed position
despite torque changes which affect the screw.
(BCA) Abstr. No. 218

39
Rogowsky, Z.

Mechanical Principles of the Screw
Extrusion Machine

Inst. Mech. Eng. Preprint

The screw extrusion machine as used in the plas-
tics industry is briefly described and submitted
to a dimensional analysis resulting in generalised
relations between, on the one hand, pressure
developed, rate of discharge, and drive-power
and, on the other, viscosity of plastic extruded,
speed of machine, and a characteristic dimen-
sion. The velocity distribution of an assumed
ideally wviscous, so-called “plastic,” material
within the rectangular screw thread is deter-
mined, and expressions for discharge and
pressure developed are derived in terms of its
dimensions. These expressions are used to dis-
cuss the effect of increasing the number of
"starts” on a screw. A method of rating extrusion
machines is proposed so as to allow an adequate
description of their capacities. (BCA) Abste. No.
811

40
Whitaker, L.R.

The Design and Correction of Dies. X,
Placement of Core Rods and Bridges

Brick Clay Rec. 108{1), 62

Suggestions are made for controlling the clay
flow by the positioning of the core rods, but it is
pointed out that these must be correspondingly
stronger when used to divert the flow than when
they are streamlined. Diagrams show various
arrangements of cores on bridges, to suit differ-
ent conditions of flow; it is stated that the
resistance of a bridge to bending varies as the
square of the span, so that it should be as strong
as is compatible with the need for a narrow cross-
section. The action of the clay at the cores or
bridges, and the effect of the taper of the auger
on the clay flow, are discussed. (BCA) Abstr. No.
408
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41
Oldroyd, J.G.

Two-Dimensional Plastic Flow of a
Bingham Salid: A Plastic Boundary-
Layer Theory foi Slow Motion

Proc. Camb. Phil. Soc. 43, 383

This paper is concerned essentially with the flow
properties of a plastic colid of the B:ngham type
when stressed above the vield point. The equa-
tions of wotion and the derived cquation for the

stream function arc much more difficult to solve
than the corresponding equations for a viscous
fluid. The approximate plastic boundary-layer
equations are much easier to handle but are less
widely applicable; they can be expected to give a
reliable approximation only in regions of rela-
tively rapid shearing. Only the simplest cases are
discussed, where it happens that the whole
region of flow is one of sufliciently rapid shear to
be regarded as a boundary-layer. (BCA) Abstr.
No. 735
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42
Cairoli, A.

The Extrusion of Ceramic Bodies Under
Vacuum

Ind. Ceram. Silic. 1(5/8), 3

The advantages of extruding bodies of low plas-
ticity under vacuum are enumerated, and the
author considers that the resulting increase in
plasticity merits further investigation in the light
of current theories of plasticity, and to enable
correct technology to be determined. (BCA)
Abstr. No. 3422

43
Coulhon, A.

The Manufacture of Heavy Clay Prod-
ucts

Ind. Ceram. (387), 133

In this part of the review the main features of ball
mills are discussed. 1fig (BCA) Abstr. No. 237

44
Johnson, A.L., and G.B. Hughes

Effect of the Sulfate Ion on the Plasticity
of Brick Clays

J. Am. Ceram. Soc. 31, 194

Two red-firing Iowa brick clays were analysed for
sulphate [SQ,] content by a method suitable for
plant-control tests. From this datum the amount
of barium carbonate required to react with this
ion can be caleculated. Plasticity measurements
on (1) samples treated with the amount of bar-
ium carbonate indicated by 50, analysis, (2)
untreated samples, and (3) samples treated with
normal plant additions show significant ditfer-
ences in this property. These differences can be
explained using the modern concepts of the fac-
tors which influence the zeta potential. 8fig
(BCA) Abstr. No. 167

45

Macey, H.H.

Experiments on Plasticity. IV. The Phe-
nomenon of "Backlash”

Trans. Br. Ceram. Soc. 47, 259

®

Certain clays, under continuously repeated alter-
nating stresses, develop a looseness of structure,
or an ability to undergs large deformation af
simall stress. The term " tacklash” is proposed by
analogy for this phenomenon which only appears
in those clays or bodies in which the proportion
of simall particles is low. The phenomeron, and
experiments illustrating its effect on stress-strain
diagrams under differsnt  conditions, ars
described, and the relation hetweenr hacklash and
thixotropy are discussed. Both are considered to

L

be due to the formation of layers in the clay
between which most of the shear takes placse, but
ta lie at extreme ends of a seale in the sense that

backlash ccours with clays having few small par-
ticles, i.e., in which the perfection of packing of
the particles i3 poor, while thixotrepy occurs in
those clays in which the packiog is geod. 4fig
(BCA) Abstr. No. 184

46
Macey, H.H.

Experiments on Plasticity. V. The
Behaviour of Clays in the Tensional
Experiment with Particular Reference io
the "Local Elongation” or “Neckiong””

Trans. Br. Ceram. Soc. 47, 291

Tensional experiments on clay bars at constant
rates of extensinn are considered both as 2 whole
and with particular reference to the second stage
in which the clay pulls out into a “peck”. Data on
ten widely different clays are reported and dis-
cussed. A parallel with the bebaviour of cold-
worked copper bars under tension is found and
part, at least, of the disagreement found hetween
repeat experiments can be explained by the sup-
position that the clay bars have, originally.
different arrangements of the particles or
#structures”, although made under identical con-
ditions. In bars of the same moisture conteut,
high maximum stress values are associated with
low elongations. 17fig 5tah (BCA) Abstr. No. 165

47
Norton, F.H.
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Fundamental Study of Clay. VIIL. A New
Theory for the Plasticity of Clay-Water
Masses

J. Am. Ceram. Soc. 31, 236

In spite of the large amount of work which has
been done in the field of plasticity, none of the
explanations is entirely fitted to the facts when
dealing with clay-water systems of pasty consis-
tency. As there is now a considerable amount of
data on carefully fractionated and cleaned
kaolinite, it has been possible to substantiate a

20

new mechanism of plasticity which is termed the
“stretched-membrane theory”. This theory
accounts for the plasticity of the clay masses by
the compression of the whole, due to the surface
envelope of water, which tends to push the parti-
cles together by capillary forces. This theory is
shown to be reasonahle by both direct and indi-
rect proof; however, it in no way changes the
general picture of the forces acting between the
particles in a suspension as portrayed by the col-
loid chemists. 6fig (BCA) Abstr. No. 166
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48
Coulthon, A.

The Manufacture of Clayware. VIII.
Ind. Ceram. (327}, 106

A description is given of the different types of
extrusion machines in which the propulsion is
effected by rolls or by pistons, and of the die-
plates and haffles, etc, In general use for
extruded products. 6fig (BCA) Abstr. No. 299

4G
Coulhon, A.

The Production of Fired Claywares. IX.
Ind. Ceram. (398), 135

In this section the author deals with the prob-
lems of lamination aud gas occlusion, and
describes types of de-airing screw presses. 3fig
(BCA) Abstr. No. 578

50
Coulbon, A.

The FProduction of Fired Clayware. X.
Ind. Ceram. (399), 159

A description is given of the composite de-airing
pug. It cousists of a vertical screw-type vacuum
press and an ordinary horizontal screw-type
press. The pump and accessories required for de-
airing are also described. The advantages of the
de-airing of mixes also described. 2fig (BCA)
Abstr. No. 1519

51
Gilard, M.

The Rapid Drying of Large Fireclay
Shapes

Bull. Soc. Fr. Ceram. (4), 26

The application of humidity methods to the dry-
ing of large fireclay shapes up to 13 feet in length
and 1.5 tons in weight, e.g., tank blocks, is
described. With careful temperature and humid-
ity eontrol, and provided that the surface of the
piece is kept at 3 degrees C above the dew-point
of the air, the normal drying time of about 3
months can be safely reduced to 8-15 days. The
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pieces thus dried, howsever, give a dull scund
instead of the normal clear ring, are wore poreus,
show 1% less shrinkage and have a coarser and
somewhat laminated texture. 4fig (BCA) Abstr.
No. 1184

a2

Haefeli, R., and ;. Amberg

Investigations on the Lamination and
Shrinkzage of Brick Clays

Mitt. Versuchsanst. Wasserbau u. Erdbauy,
Zurich, No. 17; Schweiz. Ton.-Industr. Nos. 1-6

After the mechanical characteristics of the raw
clays had been determined with laberatory appa-
ratus, experiments were carrizd out with rodsl
piston and worin extruders with different spacers
and baffles of various shapes, the process of flow
being traced by indicators of stained clay. The
flow structures obtained were classified in 4
degrees of anisotropy, the specific electrical resis-
tance serving as a good method of indication for
the 1st and 2nd degrses and the formation of ice
lenses on freezing for the 3rd and 4th degrees.
The mechanisrn of shrinkage was subjected to a
detailed theoretical study, the shrinkage pres-
sure being calculated in terms of the external
force required to prodiice an equivalent compres-
sion; attention was also paid te the proportion of
flow and slip processes occurring during shaping
and to the actual formation of the ice leuses.
31fig 2tab (BCA) Abstr. No. 873

53
Hummitzsch, W., and A.G. Bohler
The Meoasarement of Plasticity on

Ceramic Podies for Pressing
Radex-Rdsch. (1), 14

Ceramic mizes are used for coating welding slec-
trodes. The coating i3 applied either by dipping
or, more recently, by pressing. For the pressing
process plastic properties arve vequired. In this
connection the possibility of measuring the plas-
ticity by means of the Brabender Plastograph is
of particular importancs. This permits a thor-
ough study of the pressing properties of ceramic
mixes. 12fig (BCA) Abstr. No. 2017
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54
International Furnace Equipment Co., I.td., and
I.. Bailly

Improvements Relating to the Manufac-
ture of Bricks or Blocks from Plastie
Material

Patent No. Brit. GB 624,271, 1 Jun, 1949,

In this coinbined apparatus the material first
passes through an extrusion machine and is then
cut into bricks or blocks of the required size; end-
less conveyors transfer the shaped ware to a
point at which it is loaded by means of grippers
on to trucks; a number of these trucks are
mounted on a turntable which revolves and
places the filled truck in position for delivery
along a track to the dryer, and at the same time
brings the next truck into position for loading.
The whole sequence is automatic and continu-
ous. 7fig (BCA) Abstr. No. 301

55

Jones, J.S.

An Approach to the Problems of Extru-
sion

Claycraft 22, 508

It is questioned whether faults occurring subse-
quent to extrusion are those of [urther
processing, or if they were introduced during
extrusion. Design of an extrusion machine is dif-
ficult because insufficient is yet known of the
physical properties of clay. The variation in plas-
ticity is thought to be the basic cause of extrusion
troubles; variation of moisture content is also an
important factor. Some investigations were car-
ried out which commenced at the fired product
stage; these were described but are inconclusive.
It is shown that moisture distribution is not even
throughout the body, and it is contended that so
long as the water content influences the sliding
properties of the clay/water mass, and the water
content is evenly distributed, extrusion troubles
are unavoidable. In the clay terapering, care must
be taken that the time factor will allow for suffi-
cient wetting of the water-repellent clays.
Surface tension of "awkward” clayvs must be
overcoine by the use of hot tempering water or
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the addition of a wetting agent, e.g., soda ash.
(BCAAx) Abstr. No. 300

56

Mosthaf, E.

Let Clay Make its Owan Die

Brick Clay Rec. 115(3), 45

The advantages are cutlined of the use of a soft
wooden die which allows the extruding clay to
wear it into proper shape, after which it is used
as a pattern for the casting of the regular metal
die; kiln-dried white pine or hard balsa wood are
suggested as being suitable. The use of tungsten

carbide sizing plates is recommended to increase
the life of dies. 3fig (BCA) Abstr. No. 302

57

Mosthaf, E.

Long Extrusion Dies Cut V.osses
Ceram. Ind. (Sevres, France) 53(2), 70

Dies are cormpared with the straight-ram type
pressure method of extrusion. Well designed dies
and pins can reduce cracking and increase fired
strength as a result of ensuring uniform green
density, which may be obtained by making the
die sufficiently long to create side-wall friction to
a certain degree. A drilled honeycomb plate is
considered superior to the use of three or four
winged pin supports; this allows for better
reheating and obviates a striation line on the sur-
face. For circular shapes the dies and pins should
be ezsily interchangeable; for square and rectan-
gular shapes the die should be longer. WC dies
and pins are recommended if close tolerances are
required or if the body is highly abrasive. 5Hfig
(BCA) Abstr. No. 872

b8

Weinberg, V.

Improvements in the Manufacture of
Bricks, Tiles, Pottery, Stoneware aund
Other Products of the Ceramic Industries
Patent No. Brit. GB 627,477, 10 Aug, 1949,

The addition of a surface-active agent to a clay
reduces the amount of water needed to give max-
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imum workability; cohesion is also stated to be
improved. Additional benefit is obtained by the
admixture of a lubricant with the clay. The
amount of surface-active agent and or lubricant
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added may vary from 0.5 to 5% of the water used,
and a suitable agent for the purpose is sludge
from an oil refinery. (BCA) Abstr. No. 874
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59
Organic Binders

Ceramics (London) 2, 4

The results are given of investigations on the
action of binders in improving working charac-
teristics of non-plastic materials. The extrusion
properties of mixtures of talc and water and the
pressing properties of flint and water were stud-
ied. The use of binders always increased the dry
strength and also appeared to increase the air-
drying time. Drying shrinkage was greater. From
these two experiments it was concluded that,
apart from any economic factor, the best possi-
bilities existed with the gums, alginates, alcohols
and celluloses. A table shows the effect of binder
additions on the physical properties of fireclays;
gums and alginates; alcohols and cellulose deriv-
atives; proteins; wood extracts; compounds of
silicic acid; and miscellaneous (e.g., resin, rubber,
etc.). Short notes on each class are given. 3tab
(BCA) Abstr. No. 2537

60
Beckemeyer, H.J.

Fundamentals of the Drying Process. 1
and I,

Brick Clay Rec. 117(4), 47; (5), 50

Mechanisms of drying are discussed, and various
theories of the physical behaviour of the clay-
water system during drying are reviewed briefly--
3-stage, 2-stage and the capillarity theory.
Experimental work indicates the possibility of
several mechanisms controlling internal mois-
ture flow, the main ones being diffusion,
capillarity and pressure gradients due to shrink-
age. The 2-stage theory is considered the most
logical and is discussed. These considerations do
not apply to infra-red or dielectric methods of
drying. Tunnel dryers for bricks generally oper-
ate on the counter-current principle. The warm
but moist air first encountered by the ware gives
little water removal but has a heating-up effect;
progressively the ware meets warrcer and dryer
air so that evaporation takes place at the surface.
This is advantageous because it tends to prevent
premature “case-hardening,” decreases the vis-

cosity of the water, and subsequent diffusion
occurs more rapidly. Recirculation of air can
enable temperature and humidity to be more rig-
idly controlled and, in some cases, makes a
shorter dryer possible. The presence of soluble
salts is an influencing factor because of the
effects upon moisture moverment and upon the
clay itself through the presence of the adsorbed
ions. Shrinkage must be considered, whether dif-
fusion, capillarity or pressure is involved. Ability
to withstand the stresses is dependent largely
upon the type and amount of clay mineral pres-
ent, the amount of non-plastic materials and
upon the amount of both solution and adsorbed
ions. It has been concluded that maximum
stresses occurring at the surface coincide with
the period at which the surface shrinkage limit is
reached; it is possible that the drying time can be
shortened and troubles due to condensation can
be avoided. It has also been suggested that
instead of ware being introduced into a warm and
humid atmosphere, the air should be of a high
temperature but of low humidity initially; when
the critical period is reached, the role of drying
should be slowed by increasing the humidity,
after which the rate of drying can be increased.
4fig (BCA) Abstr. No. 1667

61
Inzigneri, M.

Making Raw Materials and Ceramic
Bodies Plastic

Ind. Ceram. Silic. 3(8), 9

The many theories of plasticity are a proof of the
complexity of the problem. The main concepts of
plasticity are given. The lamellar structure, par-
ticle size, presence of air and Norton’s stretched-
membrane theory are discussed in their relation
to plasticity. The capacity of the clay minerals to
interchange their surface cations with cations in
the surrounding medium is discussed. The
hydration of the surface cations and the attrac-
tion between the clay particles, and of the non-
plastic quartz and felspar, to the positive cations
bound to the clay minerals are explained. The
rnost favourable conditions of attraction between
the particles, and therefore of plasticity, are
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explained on the basis of the theory of condens-
ers (the Helmholtz double-layer theory). The
potential creating the best conditions of plastic-
ity should be low. In the series H, Al, Be, Sr, Ca,
Mg, NH,, K, Na, Li, the dielectric constant
decreases and the thickness of the double layer
increases. At the border of the lyosphere, in the
presence of the last elements, there will be strong
forces of repulsion favouring deflocculation.
Schlosing showed that colloidal clay is present
only to a very limited extent. It was also shown
that hydration is not simple physical mixing but
that a chemical reaction occurs. The clay can be
considered as electrolyte or acid, formed by
macro-anionic clay-OH bound to H*, which can
be substituted by Ca**, Mg?*, Na*, K*, NH,*,

ete. The quantitative determination of the
exchange capacity is described; it is proportional
to plasticity. The conclusion is drawn that in the
natural state the most plastic clays are those
bound to the alkaline-earth metal cations, and
containing a certain amount of minerals with
high exchange capacity. Pfefferkorn’s method
was used to measure plasticity. To the clays were
added Ca(), Ca(OH),, AL{S0y); (calc. as ALLO;),
CaS0,, CaCl,, and BaCl,. All except the CaO
were added to the clay slip in solution or suspen-
sion; the CaD was added dry. Then they were
mixed mechanically and poured on to plaster
batts. The results were very good and the most
striking with Ca0. Srmall amounts of AL (80,),
mixed with Ca(OH); also gave very good results.
To clay with a Pfefferkorn number of 24, the
addition of 2% CaO increased the plasticity
number to 32; but above a value of 26, floccula-
tion becomes increasingly marked with swelling
and irregular formation of lumps. The transfor-
mation therefore of a poorly plastic clay into a
highly plastic one is very difficult on an industrial
scale because of the great amount of H,;0 that
would have to be added to avoid the above trou-
ble. This applied also to all the clays tested.
Increasing the plasticity only slightly, ie., by
adding in this case (%): 0.5 CaQ, 0.7 Ca(OH),,
3.24 Al (8044, or 0.5 Ca(OH), + 0.1 AL(SOy);,
gave trouble. In the next case CaS0,, CaCl, were
compared with Ca0 in increasing the plasticity
of a kaolin; their effect was negligible. This same

kaolin was further ground finely, increasing the
Piefferkorn No. from 30.8 10 32.9 and by addition
of 1% Ca0 or Ca(QH), or 1% Al,0;(6.40
AL(80,); to 35. Ware formed from clay with
plasticity increased to the practical limit of 26
became much more workable, and the rejects
after drying and firing decreased. The breaking
strength of the dried product was also deter-
mined; in general there was an increase in
strength, but this was not always proportional to
the increased plasticity. 4fig 12tab (BCA) Abstr.
No. 603

82
Moore, C.E.

Plasticity
Claycraft 23, 579

Thin films of water attached to the surfaces of
the clay particles may account for observed plas-
tic behaviour. Notes are given on the influence of
grain size and the importance of the development
of acidity in ageing or souring by inducing floccu-
lation. De-airing probably improves wettability
by removal of the air which hinders wetting; uni-
form water distribution is of major importance.
(BCA) Abstr. No. 602

83
Scholl, F.

Drying in the Brick and Tile Industry
Ziegelindustrie 3, 355

From the physical point of view a “dry” brick is
a mixture of air, water and clay. Between the
molecules of these substances arise surface
forces, the nature and magnitude of which
depend on the properties of the substances. The
forces between water and clay are the most
important; those between water and air, and clay
and air, can be ignored. Evaporation of water
from the brick surface sets up a moisture gradi-
ent. Owing to capillary forces, water is sucked
from the wetter zones to the drier zones. Assum-
ing that the capillary forces are acting against
friction alone (while gravity is ignored) the fol-
lowing formula can be used (according to O.
Krischer): d Gx = F.kf.(df over dx).dt where d
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Gx (g) is the amount of water travelling during
the time element dt through a cross-section F
(cm?); (df over dx) (g/cm?*) is the moisture differ-
ential in the given cross-section and kf (crn?/k) is
the so-called moisture-conductivity number.
This itself depends again on the amount of mois-
ture, the temperature and the capillary
distribution curve. The moisture content and the
capillary size determine the degree of the capil-
lary suction. The speed with which the water
travels from the core to the surface influences the
drying rate and can be expressed {according to
the above equation as: (d Gx over dt.F) == kf.(df
over dx). 2fig (BCA) Abstr. No. 709

64
Sigg, J.

The Preparation of Clay for Heavy Clay
Ware and the Soft Mud Process

Ind. Ceram. (414), 301

In a general article the importance of adequate
mixing and ageing is emphasized; control is nec-
essary in the latter process because excessive
ageing tends to cause lamination. It is noted that
a slight increase in the water content of the mix
reduces considerably the power required for
pressing and, in the soft roud process, also helps
to eliminate laraination. Care should be taken to
adjust the feeding and die pressure of augers cor-
rectly when changing from the production of
hollow to solid bricks or vice versa. (BCA) Abstr.
No. 1482

65
Sulzer Bros., Ltd., S.J. Moore, and Ltd. Josiah
Wedgwood and Sons

26

Improvements in or Relating to Appara-
tus for ¥Feeding Clay or Like Plastic
Material to Mechanism in Which 1t Is to
Be Moulded into Pottery or Line Articles

Patent No. Brit. GB 640,132, 12 Jul, 1950,

A de-airing pug for the preparation of pottery
bodies is described. The improvement relates to
the feeding mechanism. 2fig (BCA) Abstr. No.
435

66
Zoellner, H.

The Transverse Strength of Raw Clay as
a Plant Metheod for the Determination of
the Plasticity of Clayvs, Kaolins and
Ceramic Mixes

Sprechsaal 83, 271

The transverse strength is determined on an air-
dried plastic cylinder of the clay. Plasticity
depends on the grain size and mineral composi-
tion. Steger proposes as a measure for plasticity
the amount of particles greater than 2 mu diam;
this is only a partial characteristic, although a
very important one. The base-exchange capacity
also offers an indication of the grain size and
mineral composition. The content of plastic sub-
stance can further be determined by the loss on
ignition. The mineral content can best be found
by the D'T'A method, which gives separate data
on the montmorillonite and kaolinite groups.
X-ray analysis of the structure and dilatometric
measuremeants can also be used. An apparatus for
the determination of the unfired transverse
strength (first proposed by H. Kohl and now
improved by the author) is described in detail. A
list of average values found for 43 German clays
and kaolins is given. 4fig 1tab (BCA) Abstr. No.
642
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67
Proper Die Lubricant Makes Extruding
Easier

Brick Clay Rec. 119(6) 59

Some of the water-soluble by-products of oil
refineries will form emulsions with ordinary
brick oil; such an emulsion will be held better by
the surface of the clay column, with consequent
benefits to the extrusion process. In seme cases
10% of the emulsion is sufficient to effect a
marked improvement. No details are given of the
materials used. (BCA) Abstr. No. 1147

68
Davenport, S.T.E.

A Freezing Technique for Works Extru-
sion Problems

Trans. Br. Ceram. Soc. 50, 101

A study bas been made of the problem of the
waste associated with the manufacture of floor
quarries by a process that includes the repressing
of clots cut from ribbons after extrusion through
multiple dies. The faults obtained indicated the
structure of the extruded column as a primary
source of trouble. Freezing of clots and sections
of the column in the green state illustrated the
structure of the column at all stages of its forma-
tion. Subsequent tests established the
overwhelming importance of die design in con-
trolling the structure of the column. A study of
freezing patterns and relevant cracking figures
led to a design of die that reduced waste, thus
confirming the theory that the freezing pattern
is largely indicative of the power of the extruded
article to withstand subsequent stresses, espe-
cially those set up during drying. There was also
an interesting relationship between the freezing
pattern and the transverse shrinkage of the
extruded column, which, in addition to differing
from the longitudinal shrinkage, varies in differ-
ent positions in the column. A note on the effect
of pressure variation across the face of the col-
umn is included. It was found that the
modifications to the die necessary to produce
appreciable pressure variations and consequent
differences in ribbon widths and thicknesses and
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ribbon speeds of extrusion are surprisingly amall.
It is suggested that the interpretation of the
freezing pattern might be useful in works investi-
gations to indicate the effect of modifications to
the extrusion machinery. 10fig (BCA) Abstr. No.
1968

69
Hisschemoller, F.W.
The Origin and Prevention of ”Blind”

Cracks in Paving Bricks
Klei 1(1), 8

Barely visible, or "blind,” cracks, which often
occur in dry bricks, are sometimes difficult to
detect. Methods of identification of cracked
bricks are discussed. "Completely dry” bricks
still contain 3-5% hygroscopic water, which sub-
sequently escapes when heated to 100 degrees C,
causing further shrinkage. If drying proceeds too
fast, the tensile stresses arising from the shrink-
age tear apart the dry particles. This is because,
during drying, the material gradually loses its
plasticity and becomes less capable of stretching
under the shrinkage stresges. It is suggested that
the dark colour of cracks is due to oxidation.
(BCA) Abstr. No. 1781

70
Krahn, W.H.

Drying in the Brick and Tile Industry
Ziegelindustrie 4, 12

In a brief discussion it is pointed out that many
of the faults occurring during drying are due to
faulty shaping. Some experiments are described
to confirm this suggestion. (BCA) Abstr. No.
1782

71
Macey, H.H.

REesearch Problems in the Heavy Clay
Industries

Claycraft 24, 516

The demand from the heavy clay industry is for

technical development to reduce labour require-
ments, for the prevention of wear of machine
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parts and for fuel economy. There is also a need
for a good test for frost resistance. Screening,
especially through inclined perforated plates,
might be studied mathematically. The merits of
extruding clay hot and the electrical lubrication
of dies should be examined more closely. 'The
general features of research are also briefly dis-
cussed. (BCA) Abstr. No. 2417

28

72
Singer, M.J.

Considerations on De-Airing Clay and the
Pugs Used for this Purpose

Klei 1(12), 37

Requirements for vacuum pugs and a survey of
the commoner types, their merits and demerits.
6lig (BCA) Abstr. No. 2111
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73
Ficai, C.

On the Theories of the Plasticity and
Workability of Clay Products and the
Principal Metheds for their Defermina-
tion. 1,

Ceramica 7(10), 41

The definition of plasticity and workability, P. S.
Roller’s theory of plastic flow, the colloidal the-
ory of plasticity, F. H. Norton’s theory of
membrane tension, factors determining plastic-
ity, the size of particles and their surface
development, the shape and state of aggregation
of particles, the colloidal fractions present, the
proportion and state of water present in the sys-
tem, base-exchange and colloidal phenomena,
are discussed. (RCA) Abstr. No. 1641

74
Ficai, C.

On the Theories of the Plasticity and
Workability of Clay Products and the
Principal Methods for Their Determina-
tion. II.

Ceramica 7(11/12), 79

A complete explanation of plasticity is still lack-
ing. The discrepancies between F.H. Norton’s
colloidal and membrane-tension theories may be
reconciled by the one theory becoming comple-
mentary to the other, The two parameters (the
elastic limit and maximum extension without
breakage) characterizing the plasticity do not
give an absolute definition and differ considera-
bly in their interpretation of the character of a
clay-water system'in the plastic state. No single
method or apparatus can give the measurement
of plasticity in a single value. The plastic
behaviour of clay should therefore always be
evaluated on the basis of the sum of a number of
measurements. For measuring plasticity, the
Nadai compression apparatus adopted by Rus-
sell and Hanks, and Detaille’s apparatus for
testing torsion, seem to give the best results.
(BCA) Abstr. No. 2103

Z9

75

Henze, W.

The Dry Strength of Kaolins, Clays and
Ceramic Bodics

Silikattechnik 3, 496

A survey of work by Bartach, Kobl, XK. Krahi, Sal-
mang, Endell, Wartenherg, Kieffer, Lehmann,
Jacoby, Simpson, Clews, Pfefferkorn, and others.
2tab (BCA) Abstr. No. 1640

76
Loichot, P.F.

Die Dssign and Operation in Claywork-
ing Plants

Am. Ceram. Soc. Bull. 31, 73

The Neidergesaess (sheet-steel-liner brick die) is
described. Lubrication pressure for brick dies is
less than or equal 35 1b/in.2, but for hollow-ware
dies the Iubrication pressure may be as high as
100 1b/in.”. Bridges should be set well back from
the die, and V-grooved in the wall-forming areas
to roughen up the surfaces of the clay after it has
passed the bridges. Examples are given of trou-
bles with the flow of tile columns in pugs. A
disadvantage of the auger is the uneven pressure
exerted on the clay; this does not occur in steam
extrusion-presses. 3iig (BLCA) Abstr. No. 2114

i
Maack, P.

Internal Deformation as a Characteristic
of Clay
Ziegelindustrie 5, 115

The author writes at length of the inadequacy of
the existing methods for the determination of
plasticity and describes a new method based on
the measurement of the deformation work within
a mix subjected to torsion. The method involves
a "torsion plastograph” and auxiliary approaches
for the ageing of clay and for a rapid determina-
tion of the percentage of mixing water. lfig
(BCA) Abstr. No., 2771

78
Voskuil, J.
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Plastic Deformation of Some Dutch Clays
at Higher Temperaturcs

Trans. 3rd Int. Ceram. Congr., 1952, p. 47

The effect of warming a clay on its workability
depends on the clay material present, the propor-
tions of fine fraction (-2 mu) sand, silt, grog,
tempering-water, and air present. The last factor
has not yet been investigated. 6fig 1tab (BCA)
Abstr. No. 1201
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79
Carley, J.F., R.S. Mallouk, and J M. McKelvey

Simplified Filow
Extruders

Ind. Eng. Chern. 45, 974

The flow behaviour of a viscous liquid (plastics)
in the channel of an extruder screw is shown to
be similar to the flow behaviour of viscous liquids
between infinite parallel plates, one of which is
stationary and the other moving. Assuming New-
tonian behaviour of the liquid, a differential
equation was derived that relates the rates of
extrusion and the die pressure to the screw and
die geometry and to the operating variables.
Integrated flow-equations are given for the spe-
cial case in which the viscosity of the liquid is
constant threughout the screw channel (isother-
mal extrusion). Equations are also given for the
case in which the dimensions of the screw chan-
nel are functions of their position along the
screw. 5fig (BCA) Abstr. No. 2183

Theory for Screw

80
Carley, J.F., and J. M. McKelvey

Extruder Scale-Up Theory and Experi-
ments

Ind. Eng. Chem. 45, 989

The design of extruders receiving solid particles
or strip feeds is of economic interest to the plas-
tics industry. However, no experimentally valid
theory of behaviour for the solid in the rear of an
extruder has as yet been achieved. Using the the-
ory of melt extruders as a guide, together with
experimental evidence on the hehaviour of solids
and of “plasticizing” extruders, we have obtained
rules for predicting the performance of large
extruders from the performance of geometrically
simnilar models. If similar extruders are run adia-
batically at equal speeds and one is x times as
large as the other, their outputs and power con-
sumptions will be expected to be in the ratio x*:1,
while their cutput pressures and temperatures
will be equal. These rules imply that in many
cases the heat of melting can be supplied by the
mechanical action of the screw rather than by
transfer through the barrel walls. Designs based
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on this principle should lead to smaller, more
economical extruders. 1tab (BCA) Abstr. No.
2187

81
Carley, J4.F., and R.A. Strub

Application of Theory to Design of Screw
Extruders

Ind. Eng. Chem. 45, 978

The pumping efficiency of a melt extruder (for
plastics) is the delivered power, Q delta P,
divided by the total power consumed by the
screw. By manipulation of the flow and power
eguations it is shown that the efliciency of a melt
extruder is a function only of the screw and die
dimensions and is independent of the screw
speed, the throughput, the rise in pressure of the
melt and the viscosity of the melt. Formulae are
derived for the design of efficient extruders to
pump melts, the temperature of which must be
closely controlled during extrusion. The effects
of nine design factors on the principal screw
dimensions are investigated numerically for a
typical example. In extrusion jobs where the melt
could absorb only very little of the mechanical
heat, large factors of safety have been used to
ensure the thermal protection of the melt. The
present method offers the hope of substantial
savings in both investment and power costs by
making it possible to find the smallest extruder
of near-optimum efficiency that will safely do the
job. 9fig (BCA) Abstr. No. 2184

82
Carley, J.F., and R.A. Strub

Basic Concepts of Extrusion
Ind. Eng. Chem. 45, 970

Refers primarily to the extrusion of viscous lig-
uids and plastics. 5ig (BCA) Abstr. No. 2182

€3
Detaille, H.

A Contribution to the Study of Plasticity
Bull. Soc. Fr. Ceram. (21), 2
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The deformation of elasto-plastic material under
a given stress is studied as a function of the water
content. Research undertaken at the Institut
National des Silicates and based on torsional
deformaticn proved that deformation does not
follow Binghain's law for all water contents. The
colloidal and rheclogical properties of clay, the
interpretation of torsional deformation curves
obtained with normal, thixotropic and rheopectic
bodies, and the determination of the water con-
tent giving maximum working plasticity, are
discussed. Particular emphasis is laid on the exis-
tence of a critical water content. 17fig (BCA)
Abstr. No. 15627

84

Mallouk, R.S., and J.M. McKelvey

Power Requirements of Melt Extriuders
Ind. Eng. Chem. 45, 987

Refers to extrusion of plastics. 1fig (BCA) Abstr.
No. 2186

McKelvey, J.M.
Exzperimental Studies of Melt Extrusion
Ind. Eng. Chem. 45, 982

Refers to extrusion of plastics. 6fig 8tab (BCA)
Abstr. No. 2185

86
Purchase, N.W., and S.J. Tupper

Experiments with a Laboratory Extru-
sion Apparatus Under Conditions of
Plane Strain

J. Mech. Phys. Solids 1, 277

32

Experiments on the small-scale extrusion of lead
are described. The results are compared with the
theory of extrusion due to Hill (J. Iron St. Inst.,
158, 177, 1948). Excellent agreement is found
between the measured pressures of extrusion and
those predicted by the theory; the flow patterns
also are in general agreement. In minor details,
such as the extent and shape of the "dead” metal
region, and the behaviour of material along the
longitudinal plane of symmetry, there are some
divergences. 6fig 1tab (BCA) Abstr. No. 1528

87
Schenk, F.
The Cause aad Elimination of Drying-

Cracks on Hollow Clay Ceiling-Blocks
Ziegelindustrie 5, 913

Experiment has shown that the rate of drying has
a considerable influence on the formation of
S-shaped and other cracks. The success of drying
depends very much on the uniformity of temper-

ature and the relative humidity in the dryer.
(BCA) Abstr. No. 1717

88

Spingler, K.

Manufacture of Perforated Bricks and
the Power Factor

Ziegelindustrie 6, 90

Possible methods of improving the power factor
of electric motors are explained for the benefit of
small brick and tile plants that are attempting
the switch from solid to perforated bricks. If,
instead of a normal pug, a vacuum-pug is
installed, an adequate power factor can be
cheaply achieved, without overloading the trans-
former, by the use of suitable condensers. (BCA)
Abstr. No. 2180
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89
Baker, D.M.

Extrusion as a Method of Forming
Ceram. Age 64(5), 41

The importance of clay uniformity and structure,
and the power and size of the extrusion machine
are stressed. The length of the auger used has to
be 3-4 times its diameter, and the auger has to
develop from 90-100 1b/in.2 at the nozzle without
"flashback” in the vacuum charaber. With an
experimental arrangement, good solid stock
about 120 times the auger area has been made;
normally only 4-5 times the auger areas are
required. Pieces formerly jiggered are now
extruded at 1/5 to 1/4 of the cost. (BCA) Abstr.
No. 1205

90
Christopher, A.B.

Recent Advances in Extrusion Machiaes
and Methods

Brick Clay Rec. 125(5), 48

In recent years the pugging of the raw material
has received much more attention than formerly.
Experiments are being made to determine the
advantages of heating clay in the pug-mill. Blow-
ing air at 530 degrees C into a covered mill led to
asaving of 25% of the power required for the mill
and extruder. The extruded bricks had an inter-
nal temperature of 57 degrees C; they began to
dry at once, thereby increasing dryec capacity
and reducing dryer and kiln loss. General quality
of the product was improved. Dry clay and supar-
heated steam gave the best results. 'The process
would be valuable for hollow ware. Some plants
use two pug-mills for more uniform preparation
and to give the water longer to penetrate the
grains. With some shales, pugging under vacuum
has resulted in much better products. Combina-
tion de-airing machines can have a clutch on the
pug section so that only one motor and gear box
are required. The pug-mill output can be
matched to the pug requirement. Lasge refrac-
tory blocks or pyrometer sheaths can be made on
the same machine. The gear reduction is between
10:1 and 12:1, the cost being offset largely by sav-

ings in the motor, belts and sheaves. A typical
drive is a 150-hp motor mounted on the machine.
Air clutches with remote control are desirable in
machines that must start and stop several times
per minute. Normal extrusion pressures are up to
400 1h/in.?) special units go up to 2,000 ibfin.%
(BCA) Abstr. No. 1202; 1206

21
Diettrich, H.

Preparation Machines
Keram. 2. 6, 377

It is stated that preparation would he greatly
improved if between the preparation machinery
and the pug there were a mixer of large capacity
in which the material would rerain for a long
time. Neither box feeders nor normal mixers
quite meet the requirements; a so-called round
feeder is recommended in which the material
remains for about 20 minutes, while it is con-
stantly stirred by a 2-arm stirrer. For a complete
homogenization of the material a souring-tower
is advised. Since in an ageing-pit the greatest
homogenizing is during the first 12-24 hours,
building an expensive aging-pit i3 uneconomic if
a cheaper ageing-tower with a capacity of 100
tons can be acquired. The great pressure due to
the weight of the material and small evaporation
surface combiune to give the material a very thor-
ough preparation. The operating cost is
negligible. 3fig (BCA) Abstr. No. 616

92
Franz, K., and W. Stauch

New Developments and Improvements in
the Design of Heavy-Clay Machinsry
Silikattechnik 5, 543

Machinery at the Leipzig Fair is briefly
described. In a clay-shredding machine for hot
preparation, steam is supplied through pockets
cast in the bottom of the machine. In an
improved vacuum pug the vacuum chamber is
much bigger and has largs rolls coupled directly
to the shaft of the feed-rolls. This does away with
the chain drive which has many wearing parts. A
combined vacuurn-pug for large hellow blocks
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consists of two horizontal worins: the upper serv-
ing for further preparation with steam and feeds
the de-airing pug. The de-airing chamber is
between the upper and the lower shafts. The de-
airing can be watched through two large sight-
holes. 1fig (BCA) Abstr. No. 1203

93
Hawk, F.A.

Handlng the Difficult Extrusion Problem
Am. Ceram. Soc. Bull. 33, 326

Conditions influencing the design of extrusion
machines for widely varying types of materials
are discussed. A method for computing barrel
and auger areas is included. (BCA) Abstr. No.
1208

94

Heil, A.C.

Dry FPressing or Extrusion?
Ziegelindustrie 7, 724

It is argued, i a short note, that dry-pressing is
less suitable for building-bricks than extrusion,
except when the raw clay has very little plastic-
ity. (BCA) Absir. No. 619

Herwegh, C., and T, Schumann

Detection of Lamination in Freshly
Extruded and in Fired Bodies
Ziegelindustrie 7, 1006

A piece (a few cm thick) of the clay column is cut
by wirs and placed on a porcelain plate in a desic-
cator coniaining water so that the specimen is
just submerged. The desiccator is evacuated; a
water pump {about 20 mm Hg) is generally suffi-
cieni. After evacuation for 1-6 minutes the
vacuum is releassd, and the specimen Is taken
out and rinsed. Any lamunations will be immedi-
atelv visible. With fired bodies laminations are
more difficult to detect. Salmang recommends
saturation with KMnQ,; MnQ, will separate out
and reveal any lamination. In the authois’ labo-
ratory the fired hody is boiled in paraffin
containing oil-soluble aniline dyes. The specimen
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is polished, and any lamination will appear
clearly. Very fine lamination lines can be pol-
ished, etched slightly with HF, and inspected
under the microscope. Tfig (BCA) Abstr. No.
1211

96

Hnoysky, F.

Making Mouth-Picces in Brickworks
Oest. Ziegl. Ztg. 4, 278

A long but general discussion, with elementary
theoretical explanations, on extrusion, with little
reference to the title of the paper. 6fig (BCA)
Abstr. No. 1207

97

Kreger, J.M.
Extruding
"Blicking”
Brick Clay Rec. 125(6), 67

“Slicking,” which is produced on the surface of
the clay by pressure against the smooth metal
face of the point or discharge auger, can be elimi-
nated by a "Spider” secured to the point end of
the discharge auger. The “Spider” comprises 4
kaives on 90 degree centres welded to a round
plate fastened to the auger by an internal bolt.
The outside diameter of the knife arrangement
is § 3/4 in. Rotating with the point auger, the
"Spider” breaks up the slicking surface and dis-
tributes it throughout the mass. (BCA) Abstr.
No. 1209

Clay: The Problem of

28
Lehmann, H., and G. Marx

Influence on ¥luidity of Clay Slips of
Additions of Soda and Quebracho Extract
and the Effect of Quebracho Xxtract Addi-
tions on the Dry Green Strength of
Moulded Clay Bodies

Tonind. Ztg. 78, 323
Small proportions of quebracho extract and soda
were added to a plastic clay and to a lean clay to

ascertain whether the moulding properties would
be improved. Quebracho extract did not have the
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same deflocculating effect as soda, and cannot be
used as a substitute for soda. The extract pre-
vented the increase in viscosity that usually
occurs when soda is added in excess, and the sta-
bility range of the slips was substantially
widened; dry green strength increased with
extract additions of 0.2 to 1.0%, by 5.0% for
every 0.1% addition. 6fig 1tab (BCA) Abstr. No.
2090

99
Neilson, J.F.

De-Aeration and Kindred Subjects
Clay Prod. J. Aust. 21(7), 8

After referring to the early development of de-
airing machines, the author briefly lists the main
parts of a de-airer and their respective functions,
also the advantages claimed for these machines.
The working vacua recommended are 20-27 in.
for sewer pipes and 26-28 in. for bricks; it is
important that these vacua should be constant.
The effect of water vapour created by high vac-
uum in the chamber is stressed, and tests are
described together with others on the varying of
clay mixtures, particle size, machine alterations,
methods of preparation, and variation of vac-
uum. It was found that the best grading was 25%
coarse, 50% medium, 25% fine, and that the use
of cores helps to overcome difterential pressures.
(BCA) Abstr. No. 30

1060
Schiener, N.

The Physics and Heat Technology of Hot
Preparation and Hot Shaping

Ziegelindustrie 7, 717

First the author investigates the temperature
reached by clay during hot preparation and what
amount of heat should be used; he then empha-
sizes the importance of a uniform supply both of
moisture and heat and discusses the most suit-
able points of supply. The advantages of hot
preparation are shown in tables. 4fig 2tab (BCA)
Abstr. No. 617

101
Smith, R.K., and A. Turner

Elements of Eungineering Design, with
Particular Reference to the Ceramic
Industry

Refract. J. 30, 95

After discussing engineering design in a general
way, the authors consider the design of dies for
a pipe-extruder. They specify that: (1) The die
must be returned to the closed position in the
minimum possible time. (2) The die faces must
not be damaged by excessive force or momentum.
(3) The die must not drop backwards on closure.
(4) The die must be closed with sufficient pres-
sure to withstand the clay extrusion due to socket
pressing. (5) The high pressure must be released
without shock, instantanecusly, and without the
die dropping. (6) The table must retract or lower
and provide an adjustable amount of back pres-
sure so that resistance to barrel extrusion is
sufficient to keep the socket die in contact with
the pipe. {7) The table carrying the socket die
must fall clear of the pipe for removal. The start-
ing of the machine must be synchronized with die
closure, and the stopping of extrusion must be
synchronized with the position of the pipe when
at the desired length. (8) The sequence must bhe
automatic. (BCA) Abstr. No. 2118

102
Sulger, O.

Clay Preparation: Lamination, Cracks
and Accuracy ¢f Measurements

Qest. Ziegl. Ztg. 4, 276

Lamination is caused by the torsional movement
of the clay column pushed forward by the auger.
This fault can be reduced by designing the auger,
or its tip, to protrude right into the spacer.
Another method is to insert a ring 3-5 in. long,
Letween the barrel and the spacer. This ring has
three blades of fish-belly shape, inclined at 120
degrees, which move tangentially to the circle fol-
lowed by the rotating auger shaft. It may be
useful just to fill in “dead” corners in badly
designed spacers. Attempts to eliminate lamina-
tion have also been made by installing a grid of
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steel bars between the barrel and the spacer.
Clays sensitive to drying ought to be weathered
for one year in dumps 10-ft high, which should be
watered. (BCA) Abstr. No. 1210

103
Tarasenko, M.S.

The Causes of Lamination in Ceramnice
Preducts and Methods for its Prevention

Glass Ceram. (Engl. Transl.) 11(9), 4

The author helieves that lamination is caused by
the sudden change in the direction of flow of the
clay at the junction of the mouth-piece and the
spacer. Lamination may be prevented by the
addition of compressible combustible material
(saw-dust, peat, etc.) and by the use of longer
spacers. The more common type of lamination,
the formation of slip planes, is the result of tan-
gential stresses and non-homogeneity of the raw
materials. This lamination can be eliminated by
de-airing. Slip planes in bricks may be avoided
by adjusting the mix, preparing the mix with
machines having "network” barrels (no further
details given), and the use of pugs of small diam-
eter. 12fig (BCA) Abstr. No. 618

104
Wunderlich, H.

36

Development of Machinery for the Fine
Ceramic Industry in the German Demo-
cratic Bepublic

Silikattechnik 5, 540

A brief review of machinery developed by a Thu-
ringian firm. Data on four vacuum pugs are
tabulated; the upper worm blades can be easily
replaced and are interchangeable with the blades
of the lower shafts, which wear out sooner. Easy
operation is ensured by an additional plate
clutch on the rapidly rotating shaft. The
machines are 22% lighter in weight than previ-
ous types. A small vertical laboratory pug has the
upper and lower worms on one shaft, and the
body is fed by the upper. The de-airing can be
watched through a peep-hole. A semi-automatic
grinder for saggars up to 15 in. diam and 7 in.
high is operated by two men; the saggars are
pressed on to the lap by the weight of pressing-
arias which rise hydraulically at fixed time inter-
vals. Eight saggars can be charged at a time.
Grinding (200-400 saggars per hour) is by sand
and water on a grey cast-iron lap. A glaze-
sponging machine has two sponge-rubber belts
running in the same direction but at different
speeds. The belts run through a tank of water to
clean off any glaze. 5fig (BCA) Abstr. No. 1204
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105
The Jam-Socket Pipe Machine

Br. Clayworker 64, 51

The Pacific Clay Products Co., Los Angeles, has
increased output by using separate machines for
pipe extrusion and socket forming. Production is
3,300 6-in. x 3 1/2 {t pipes and 3,600 4-in. x 4 ft
pipes in 7 1/2 hours. Other equipment includes:
an automatic cutter with roll-off apron; the Jam
socket machine, which also finishes the spigot; a
conveyer with automatic inside glazing unit; a
stand-up unit with pallet positioner; grouping
table for 6-in. pipes. The manufacture is out-
lined. 3fig (BCA) Abstr. No. 2846

106
Davenport, S.T.E.

Trials on a Roofing-Tile Works. I. A Vae-
uum Mixer

Trans. Br. Ceram. Soc. 54, 433

The Walker vacuum mixer, which embodies a de-
airing extrusion unit, employs a new principle
designed to give improved de-airing and temper-
ing, at the same time economizing on more usual
plant arrangements. Dry, ground clay is intro-
duced into a vacuum chamber where controlled
amounts of water were added. The de-aired plas-
tic clay then passes into an extrusion worm.
Works trials made with this machine showed a
definite saving on labour, power consumption,
and ecapital expenditure. Although the principle
employed in this machine would seem to have
much to commend it, the trials show that associ-
ated problems (feed arrangements, vacuum,
extrusion design) must be solved before the
machine can be included in a normal production
line. (BCA) Abstr. No. 2843

107
Frenkel, M.S.

Enforced Order Mixer and New Adjust-
able Extruder

Chem. Age (London) 72, 1435

A new continuous mixer for chemical materials
in powder or other form is described and shown

in application to a new extruder in which it is
incorporated. The rotational speed is adjustable
as a function of position along the extruder axis.
This enables the required changes-of-state, mix-
ing, density, temperature pressure, etc., to be
produced according to the properties of the
material and the required extrusion conditions
(without altering the geometrical configuration
of the apparatus) by adjusting independently of
one another the angular velocities of certain com-
ponents along the axis. The extruder is thus
widely applicable for different materials and
applications and can also be used for research to
determine best adjustments for any material and
performance. It combines compounding, ete., in
one machine and provides adiabatic uniform
controlled heat input. Detailed descriptions and
diagrams of the new mixing apparatus, the
extruder, and a multi-mixer and a dynamic gland
involving the same new principles are given. The
new "enforced order” mixer prevents the occur-
rence of a mix representing an average of widely
different extremes of quality, in which the worse
qualities determine the overall guality of the
mix. 10fig (BCA) Abstr. No. 2843

108
Gilbert, W., and W.L. German

Effect of Chemical Treatment on the
Properties of Certain British Clays

Trans. Br. Ceram. Soc. 54, 83

The properties of a series of British building-
clays and fireclays have been studied after pH
adjustments. Some clays improve in workability
and in green and fired strength, but others fail to
respond to this treatment. The effects of acids
and synthetic polyelectrolytes on the drying
characteristics of some clays has been briefly
studied, and the beneficial effect noted of adding
small amounts of acid to a fireclay mix that was
difficult te dry. The brick oil used on clays in
some processes slows up drying. 3tab 3fig (BCA)
Abstr. No. 2089

109
Jannsen, (NI)
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A Louvered Mouthpiece for Exiruders
Silikattechnik 6, 35

A brief note on a patented mouthpiece in which
the column is de-aired on its four surfaces. A vac-
uum chamber surrounds the mouthpisce which
communicates with the column through slots.
The result is smooth non-cracking surfaces,
whilst the desired porosity of the core is retained.
1fig (BCA) Abstr. No. 1654

110
Macey, H.H.

Experiences with an Auger. L
Br. Clayworker 64, 40

Fxperiences with a de-airing auger machine
using a hard clay of large grain size containing a
normal or even high percentage of clay material
(it has a high firing-shrinkage) are given. The
plastic mix flows under pressure but has no
strength. The first auger feeds into a vacuum
chamber from which the clay falls into the second
auger, which carries it forward and extrudes it.
Extrusion from a de-airing machine is more diffi-
cult than from an ordinary one because the
atrnospheric pressure acts as a back pressure of
about 5 cwt on the extruded column. The mouth-
piece of the auger has a straight taper, lubricated
in 8 places at the back. Continental practice
favours a mouthpiece that opens away from the
auger and is closed hy a flat plate. Lubrication is
not costly if a suitable oil, e.g., a treated oil is
used. Consumption of treated oil in the instance
described was about 600C bricks/gal. With
increasing pitch it was found that the heaviest
wear occutred on the 10-in. pitch of the feeding
portion, the double-wing knife, the part of the
9-in. pitch on either side of it wearing less, and
the 8-in. pitch wearing least. Experiments with
nickel-chrome cast-iron knives of uniform pitch
of 8 in. gave a life of about 850,000 bricks com-
pared with 650,000 for increasing pitch. Five
special alloy cast-iron half-knives of 7.6 in. pitch
were then substitited for two 9-in. and two 10-in.
knives, and gave lives of about 1,700,000 bricks.
Barrel friction must always be greater than the
back pressure. 5fig (BCA) Abstr. No. 2845

38

111
Machline, C.

Anomalies in thie Mechanieal Strength of
Green Ware Caused by Extrusion

eramica (Sao Paulo) 1, 25

In Portuguese. The dry transverse strength of an
extruded ceramic product differs according to
the orientation of the test-piece in relation to the
direction of extrusion. Eight series of tests car-
ried out with different apparatus and bodies
showed that the average differences between
test-pieces that have heen extruded transversely
and those that have been extruded longitudinally
range from 6 to 39%. The anomaly is attributed
to the orientation of clay particles. 46ig (BCA)
Abstr. No. 2143

112

Meeka, K.

The Extrusion Problem
Am. Ceram. Soc. Bull. 34, 51

Points to be observed in the replacement of
augers, when raw materials and moisture con-
tents vary, in the design of extrusion dies
(preferably symmetrical), bridge setting, taper
on former and core blocks, and general balancing
of the die. The author’s system of protecting core
blocks from wear is to sheath them in 1/16-in.
thick abrasion-resistant steel. The sheaths were
made of steel sheet sheared to the correct width.
The outline of the plates was marked with a ham-
mer and cold chisel, the brittle steel being broken
by clamping the strip in a vice and snapping it off
on the mark with a quick hand motion. The cast-
iron or steel block was slightly pre-heated and
the plates clamped to the sides of the block with
"C" clamps. Overlapping edges of the plates were
self-welded with a torch. Approximately 1/4-in.
of the plates was allowed to protrude at the back
end of the block, this being heated and bent over
the back of the block to prevent the sheath from
sliding off. Some grinding of the edges was occa-
sionally necessary. The system is easily adapted
to dies with comparatively large core blocks. The
core block can be made wider on any face by
using a thicker plate on that face. (BCA) Abstr.
No. 1655
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113
Ortmaier, P.A.

The Kneading-Tempering Machine
Ziegelindustrie 8, 146

Noting the advantages of steam treatment of
clays, the author states that this renders weath-
ering unnecessary. The introduction of steam
into normal preparation machines, (e.g.. bag
feeders, tempering-pans, ete.) is considered inef-
ficient. A kneading-terapering machine is
described in which the steam-treatment is more
effective. (BCA) Abstr. Ne. 1651

114
Tarasenko, M.S.

Defects and Their Blimination in the Con-
struction of Worm Shafis

Glass Ceram. (Engl. Transl.) 12(13, 15

An involved (distribution of forces, ete.) discus-
sion on the faulty design of auger shafts and
bearings in Bovigt extruding machines SM-32
and SM-277. The faults lead mainly to deforma-
tion of the shafts and damage to the bearings.
Giig (BCA) Abstr. No. 1653
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115
The Vakumat 450 Vacuum Press

Keram. 7. 8, 569

I German. This unit incorporates clay mixer
and cutter, vacuum chamber, shredder, vacuum
pump with fittings, and extruder. Diameter of
the press cylinder is 450 mim. A feature of this
machine is push button control. The switch box
is on a swinging arm so that the machine can be
controlled from each side of the cutter. 1fig
(BCA) Abstir. No. 2141

116

New Developments at the German Indus-
trial Fair at Hannover, 1956

Sprechsaal 89, 167

In German. Laeis-Werke A.G. has developed a
device for attachment to pugs (normal types or
vacuum) which is claimed to prevent lamination.
It consists of a hollow sphere which is fixed to the
pug in place of the mouth-piece. The sphere has
an opening in the direction of the auger and
anothier at right angles to it. The mix enters the
sphere through the {irst opening and leaves it
through the second, which is shaped as a mouth-
piece. “Shovel blades” fixed to an extension of
the auger shaft, rotate inside the sphere. The mix
is thus smeared into the mouth-piece, lamination
thereby being eliminated. These “shovel blades”
are driven (through a reducing gear) by a sepa-
rate motor and are independent of the pug.
Losenhausenwerk Dussel-Axfer Maschinenbau
A.G. exhibited various types of vibrators which
are designed for compacting mixes. The mixes
are put into moulds and placed on vibration
plates to retain such a degree of compaction that
subsequent pressing causes only a slight addi-
tional volume decrease. 18fig (BCA) Abstr. No.
1770

117

Type S 550 Pugwmill

Keram. 7. 8, 569

I German. Particularly suitable for the produc-

tion of large hollow blocks. It can also be supplied
as a unit with mixer and vacuum device. This

40

machine and the Type S 500 can be fitted with
double mouthpieces. They ecan produce 180 x 85
x 55-mm bricks. Type S 500 produces 25,000-28,
000 bricks per hour. Type § 560 can reach about
35,000. 1iig {BCA) Abstr. No. 2140

118
Baudran, A.
The Plasticity of Raw Materials and

Ceramic Bodies
Siiicates Ind. 21, 219

In French. The apparatus used by the Societe
Francaise de Ceramique (S.F.C.) is based on
Norton’s method: a test-piece is deformed at var-
ious rates, which are constant during the
experiment, under shearing-stresses. The effect
of rate of deformation on plasticity was tested
between 0.25 and 2 rpm. In certain cases, rupture
of the body during shaping can be avoided by
increasing the rate. The deformation of bodies
after shaping is discussed in relation to published
work. If a constant pressure is applied to a test-
piece, its rate of deformation will decrease with
time. The S.F.C. is proposing to construct an
apparatus perimitting study of body deformation
during the application of pressure and after its
removal, and possibly controlling the humidity
during the tests. 18fig (BCA) Abstr. No. 203

11¢

Funke, G.

Hot Preparation in the Ceramic Industry
Ziegelindustrie 9, 225

In German. Hot preparation couduces to faster
drying-rates and less power consumption. Drying
of hot-prepared clays is facilitated because of the
higher initial evaporation, and because the clay
is more werkable, greater output with less power
conswnption results. Practical hints for intro-
ducing hot preparation into the manufacturing
method are briefly but clearly outlined. (BCA)
Abstr. No. 1767

120
Jolly, F.W.

Extrusion--An Absorbing Problem
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Claycraft 29, 384

The major cause of pugging problems is the very
high friction between the clay and the mouth-
piece or spacer or die. The remedy is the
introduction of a thin film of oil to the surface of
the mouthpiece, well back in the machine, pref-
erably as soon as the clay is clear of the screw.
The reduction in power consumption can be as
much as 40%. This applies to the horizontal and
vertical machines equally and especially to the
wing knife. 1t is suggested that the latter should
be the bottom bell type, gradually conforming
from the circular to the ultimate shape of the fin-
ished article, also that the oil-ring be part of the
standard equipment of the modern machine. 3fig
(BCA) Abstr. No. 1768

121
Lenz, C-.J.

Hot Preparations of Ceramic Mixes
Ziegelindustrie 9, 715

In German. Advantages of hot preparation (with
steam) are discussed. With a steam consumption
of 110 kg/ton of ware, power consumption of the
pug was reduced by 30%, rate of preparation
increased from 4.5 to 5.5 tons/hr, drying-time
was reduced by 45%, green-strength increased
from 260 to 415 psi, and transverse strength
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increased from 160-185 psi. (BCA) Abstr. No. 33

122
Rost, P.P., and V.8. Fadeeva

The Shaping Parts of a Pug
Glass Ceram. (Engl. Transl.) 13(7), 16

In Russian. Improvement in design, at small cost,
makes possible a substantial improvement in
extrusion. Large, light, highly porous blocks,
dense products, thin-walled products (e.g., tiles),
and the change to continuous extrusion, e.g., of
bell-mouthed pipes can be made. Lubrication is
unnecessary, many faults are eliminated, and the
strength of the body is increased. Expenditure on
power for extrusion decreases and the efficiency
of the pug increases. Cast, interchangeable shap-
ing-parts for pugs are cousidered feasible. 10fig
5tab (BCA) Abstr. No. 34

123
Starkey, D.D.

Basic Design of Augers and Dies
Am. Ceram. Soc. Bull. 35, 116

A short note on the experience of a U.S. clay-
machinery manufacturer. Pugs should be fitted
with variable gears. For a de-airing pug, the gear
ratio should be from 15 to 25:1. A pug making
7,000 bricks/hr should have a propeller at least 16
in. diameter. (BCA) Abstr. No. 1769/56
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124

Controlled Body Prepavation

Ceram. Age 70(5), 16

Refers to vitreous floor-tile manufacture. In one
system for single-coloured tiles, automatic coti-
trols are used primarily for the mixing
(comprises a minor and major sifter and blender,
an elevator hopper, a 600-1b capacity Lancaster
mixer, a hammer-mill and a Lancaster pelleter).
Non-plastics are blended with colour stain in a
2:1 to 5:1 ratio. & 40-mesh screen is used prior to
blending; 28-mesh is used in the wmajor sifter.
Batch materials are blended for 15 minutes, dry-
mixed and mulled for 7 minutes. Water is then
sprayed for 1 minute, and the batch is wet-mixed
for 8 minutes. The mixed batch fecds through a
spreader type chute to the pelleter. In the systera
for mottled tiles, the batch is stored in a plastic-
coated wooden car. The granules are covered
with discarded filter-cloths and then with a plas-
tic cover which fits tightly over the top of the car.
The filter-cloth prevents condensation on the
cover and allows storage of wet mix for 7-10 days
without detrirnental effects. 6fig (BCA) Abstr.
No. 1088

125

The Pitch of the Leading Blade in Brick
Pugs

Ziegelindustrie 10, 784

In German. The force exerted by the worm on the
clay can be resolved into a forward thrust and a
turning-force. The resistance to both these forces
is mainly friction. The forward thrust must be
greater than the turning-force, and on this basis
the individua! resistance values, the friction of
the clay, and the maximum pitch of the leading
blade can be calculated. Throughput of clay is
directly proportiounal to pitch. The formulae are
explained by a nuinerical exampiz. (BCA) Abstr.
No. 824

126
Allen, W 4., and D.A. Hillinan

Torgque Measuring on an Extruder
Plastics 22, 423

Refers to an extruder for plastics. The difference
in tensions between the tight and slack sides of
the v-belt drive to the gearbox was measured.
4fig (BCA) Abstr. No. 826

127

Alt, L.R.

Extrusion Die Problems
Am. Ceram. Soc. Bull. 36, 137

A review of extrusion die problems. A suggested
die control programme including die designs,
specifications covering satisfactory die materials,
precision workmanship and control of external
forces which affect die balance. (BCA) Abstr. No.
2142

128
Bloor, E.C.

Plasticity: A Critical Survey
Trans. Br. Ceram. Soc. 56, 423

Results from various types of apparatus (concen-
tric-cylinder viscometer, compression, tension,
torsion, indenter! which have been used in test-
ing plasticity illustrate the short-comings of
existing definitions. The effect on the yield point
of rate of stressing, water content of paste, and
thixotropy are considered, and related to the
amount of deformation obtainable from a clay
paste. The tmode of failure of clay in various tests,
when understood, allows some estimate of the
vield point(s). “Cohesion” and the "angle of
internal friction” obtained by tests in soil
mechanics are discussed, and related to the angle
at which slip planes develop in various materials.
The plasticity of clay pastes, the water films
between clay particles, consolidation, the effects
of alignirent of particles, as well as the effect of
plasticity of mineral type, fineness, base
exchange, and surface tension are reviewed in the
light of a wide variety of experimental evidence.
This paper draws together the findings of work-
ers in many different fields. 18fig (BCA) Abstr.
No. 719

122
Brown, W.5., and 1.B. Cutler
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Extrusion of Soft Solids Through a Tube
J. Colloid Sci. 12, 195

Most of the pressure required for extrusion with
dies of the dimensions used in this work is due to
the entrance effect. Excluding the entrance
effect, extrusion of lead and of wax can be corre-
lated by the Eyring plasticity equation. At high
flow rates a simplified equation gives a satisfac-
tory correlation between flow rate, pressure, and
temperature. 5fig 1tab (BCA) Abstr. No. 2144

130
Draignaud, P.

Comparison of European and American
Methods for the Manufacture of Stone-
ware Pipes

Bull. Soc. Fr. Ceram. (37), 107

In French. Reviews various set-ups for the prepa-
ration of mixtures and feeding the presses in
relation to tonnages to be handled, in order to
reduce manpower and costs. Although economic
results are readily obtained in the preparation
process, a high degree of automation is only of
value in the shaping-process if the output is
large. At present only a few Kuropean plants lend
themselves to automation because of the cost of
the machinery needed. An automatic process
used in Arnerica is described, and by comparison
with traditional European methods, the lowest
tounage at which the process would begin to
show a return is determined. 13fig (BCA) Abstr.
No. 1092

131
Fearn, N.S.

Cracked Bricks: Some Causes--And Sug-
gestions for Overcoming Them. L.

Claycraft 31, 55

A general survey. To determine which causes are
operative at any one time a survey should be
made of the material or materials being used,
structure of the deposits, noting any features
which may have a bearing on production prob-
lems, a chemical and physical analysis, and a few
simple works tests. (BCA) Abstr. No. 822
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132
Fearn, N.S.

racked Bricks: Some Causes, and Sug-
gestions for Overcoming Them. I

Claycraft 30, 202

Failing efficient weathering, the mill should be
fed with dry pieces ¢. 2-4 in. by a heavy slow-
moving conveyor or worm feed. The level on the
dead-plates should be kept at 1/8 in. and cer-
tainly not over 1/4 in.; the water required must
be added at the back of the mixer immediately
behind the raw clay feed and above the level of
the mixer shafts, through a pipe or rose with
small holes. Starter knives should be used in the
first 4 knives on each shaft, and a starter knife is
put about every fourth knife on each shaft, right
along the top mixer. The pug should be run low
with the top knife showing. Knifing practice,
pressure adjustment on the presses and weather-
ing are discussed. (BCA) Abstr. No. 1528

133
Fearn, N.S.

Cracked Bricks: Soeme Causes, and Sug-
gestions for Overcoming Them. 11T

Clayeraft 30, 273

Cracked bricks often occur when air is trapped in
the clay as the table-mould is being filled under
the pugmill. Elimination of this defect is dis-
cussed. Oil cracks can often be traced back to a
wrong type of oil, too much oil, dirty o1l or oil that
is too thick. Pug action and procedure for check-
ing barrel-knives are discussed. Re-knifing is
sometimes necessary; procedure for this is given.
(BCA) Abstr. NMo. 1741

134
Pearn, N.S.

Cracked Bricks: Seme Causes, and Sug-
gestions for Overcoming Them. V.

Claycraft 30, 450

Procedure for tracing the causes of broken bricks
in the kiln is given. Main points are preparation
of the material; mixers and water supply, with
particular attention to the pugmill; replacement
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of faulty parts and optimum use of the new ones;
regular and adequate maintenance of machinery.
(BCA) Abstr. No. 2128

135
Fearn, N.S.

Cracked Bricks: Some Causes and Sug-
gestions for Overcoming Them. V1.

Patent Ne. 27,
Claycraft 30, 484

Defects in hand-mades and wirecuts are caused
by faulty preparation of the material, which must
be well mixed and all large stones removed; it
should then be weathered for 3-4 months before
further treatment. Tempering-water should be
added progressively, to ensure thorough mixing
and even distribution. (BCA) Abstr. No. 27

136
Goodson, F.J.

Clay Preparation at Home and Abroad
Claycraft 30, 595

Summary of a paper presented at a meeting of
the Birmingham and District Branch of the lusti-
tute of Clay Technology, Birmingham, 15 May
1957. A dry pan is essentially a second grinder.
Large lumps of hard material should be first
crushed in a primary crusher for high efficiency
and output. American practice, where the use of
single- and double-roll primary crushers pre-
dominates, is described. When winning is by
blasting, bucket excavator or dragline, the clay or
shale is commonly fed from a surge bin on to a
vibrating grizzly screen to remove -2 in., which is
fed to storage bins along with material crushed
by the primary crusher. German machines and
processes are described. At a Swiss works, 2%
fine coke, 1-2% sawdust and 1-2% brick dust
were added to a fine-grained highly plastic clay:
total water content of the clay was said to vary
from 25% in the sumraer to 30-35% in winter.
The German system of water control, in which a
visual indication is given by the pressure of the
oil in a container fitted with a diaphragm in con-
tact with the clay in the spacer, has now been
adapted for fully automatic control. The Swiss
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have developed an electronic automatic control,
and in Britain the British Ceramic Research
Association is developing a simple automatic
water-controller operated by the clay pressure in
the spacer. (BCA) Abstr. No. 1087

137
Haase, T.

The Problems of Plastic Shaping
Ziegelindustrie 10, 781

In German. When a clay column is subjected to
a tensile test, deformation is not uniform. Flow
proceeds in discrete planes that intersect at
about 90 degrees. These planes are also observed
when a clay cylinder is slowly compressed, but if
it is compressed by impact (as in the Pfefferkorn
test), these cracks along shear planes do not
appear. Flow during a slow shaping process is
essentially different from that during a rapid one.
Lamination is attributed to the appearance of
these shear planes during slow deformation, and
the author believes that it cannot be prevented
by altering the design of the mouthpiece, spacer
or worm. Lamination would be completely elimi-
nated only if the clay could be extruded 100 times
faster than normally. 5fig (BCA) Abstr. No. 823

138
Homayr, J.

Regulating the Water Content of Brick
Clays During Preparation and Shaping

Tonind. Ztg. 81, 288

In German. Various methods of determining the
water content in clays are critically examined. An
apparatus to control the water content of clay
while it is being prepared measures the power
consumption of a small worm extruder welded to
the perforated plates of an edge-runner mill, clay
shredder or sieving-kneader as a criterion for reg-
ulating the stiffness of the mix. The auger
receives more material from the preparation
machine than it can extrude, so that complete
filling is ensured. Only when the preparation
machine runs empty does the auger of the mea-
suring-apparatus begin to be short of clay. Its
power consumption drops, which corresponds
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theoretically to too high a water content, and a
valve shuts. The regulating device itself consists
of a Wattmeter with two limit marks. 5fig (BCA)
Abstr. No, 821

139
Kukolev, G.V., and A.N. Korol
Use of Surface-Active Agents on the Pro-

duction of Ceramic Ware by the Plastic
Method

Glass Ceram. (Hngl. Transl.) 14(9), 14

In Russian. A formula describes the effect of
agents (e.g., soda, a caustic soda extract of straw,
ditto of lignite, sulphite lye plus soda, an agueous
extract of straw) oo extrusion, which is illus-
trated by diagrams and tables. It is concluded
that suitable additions facilitate extrusion and
improve quality. 8fig 2tab (BCA) Abstr. Ne. 825

140
Neumann, R,

Influence of Grain Fraction Below 2muon
the Plasticity of Clays and Kaolins and in
Relation to the Enslin Value

Ber. Disch. Keram. Ges. 34, 274

In German. With clays of the kaolinite or mont-
morillonite types there are linear relationships
between flow limit, Enslin value and percentage
of particles below 2 mu. Both Atterberg’s plastic-
ity number and the Easlin value of the greater
than 2 mu fraction gradually change as finer
material is added. Clay minerals occur in that
fraction and considerably influence the proper-
ties of fine sand and silt. The Enslin value is of
value in assessing the plasticity of clays and
kaolins. It correlates well with the Atterberg
number. On the basis of this relationship a flow
limit can be determined directly from the water
absorption. 12fig 2tab (BCA) Abstr. No. 720

141
Renault, P.

Preparation of Fine Ceramic Bodies, IL.
The Correct Use of De-Airing Equipment

Ind. Ceram. (490), 300

45

In French. Long article on the analysis and the-
ory of lamination faults appearing in soft and
hard porcelain hodies, fairly hard de-aired and
non-de-aired stoneware, fine stoneware with
50% felspathic sand, semi-porcelain and semi-
stoneware body, calcareous earthenware, and
earthenware plus alkaline additions. Covers: S,
axial and centre cracks and the influence of dry-
ing; spiral or pseudo-concentric lamination and
cracking; preparation of bodies for the mixer de-
airer. 6fig 2tah (BCA) Abstr. No. 827

142
Renaunlt, P.

Preparation of Fine Ceramic Bodies. IIL
Ind. Ceram. (491), 335

In French. Deals with the casting of blanks for
electroceramics or other solid parts, importance
of the nature and consistency of the body, and
role of the de-airing equipraent. It is the nature
and consistency of the material and not the de-
airing that determine the quality of the products.
Once effective working couditions have been
determined, they should be recorded and con-
trolled during future production. Even if the
test-pieces are smaller than in works practice, the
method of testing by extruding solid cylinders,
dividing them into slices of different thickness
and length, and drying them under differing con-
ditions - can give useful information on the
behaviour and value of a body subjected to de-
airing. 4fig 2tab (BCA) Abstr. No. 1089

143
Renault, P,

Preparation of Fine Ceramic Bodies. The
Correct use of Deairing Equipment. 1.

Ind. Ceram. (439), 262

Discusses body preparation, factors affecting
body consistency during working, blunging and
wet mixing under vacuum, testing equipment,
and raw materials. Tests on homogenization,
change in consistency, cracking, and warping are
described. T'wo porcelain bodies were used--one
white and fairly soft, the other firmmer and black
(it contained Blin clay from the Seine-Maritime).
Tiig (BCA) Abstr. No. 548
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144
Robinson, G.C., and J.J. Keilen

Role of Water in Extrusion and Its Modifi-
cation by a Surface-Active Chemical

Am. Ceram. Soc. Bull. 36, 422

The amount of water for extrusion influences
extrusion speed, plastic strength, dry strength,
fired strength, fired absorption, and total shrink-
age. The correct proportion of water would give
optimmum results for all these properties. Addi-
tion of a surface-active ~hemical doubles the dry
strength and increases rate of production by
77%. 13fig 6tab (BCA) Abstr. No. 1090

145
Rosenthal, E.

Manufacture of Perforated Bricks at the
New Brickworks Gebr. Loehlein, Berlich-
lugen

Claycraft 31, 39
Ziegelwerke Berlichingen produces 12 million

perforated bricks yearly with 17 men. 'T'wo clays
are used (one lean, one plastic) mixed together in
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the ratic 1:1. Manufacturing process is described.
Of note is the Lingl automatic rotary cutter
which has cutting-wires fixed between two
revolving chains. According to the length of the
article required, 10, 6, or 3 wires were stretched
between the two chains, producing 14,000, 8,000
and 4,000 bricks or slices per hour. When in cut-
ting position, the wires are guided and stretched
by a slot in the frame, fixed on the sliding table
of the pug, and inclined at an angle that depends
on the speed of the extrusion, to ensure a clean
cut. Perforated bricks are fired at 1,050 degrees,
facing-bricks at 1,100 degrees. The kiln is 114 ft
long with a cross-section of 6 in. x 6 ft. Passage
takes 30-40 hours. 10fig (BCA) Abstr. No. 829

146

Sigrist, E.

Lecture on Cutting-Off Devices

Ziegelbau 7, 35

In German. Numerous cutiers {(designed by
Firma Georg Willy, A.G.) for bricks, hollow

blocks, drain pipes, etc., are described. 16fig
(BCA) Abstr. No. 2145
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147
New Method for Handling Green Clay
Pipes at Mellody’s Potltery

Clay Prod. J. Aust. 25(12), 18

The use of Al cradles for handling large sewer
pipes while green is described. 4fig (BCA) Abstr.
No. 891

148
Homayr, J.

The Caunse and Cure of Lamination in the
Extrusion of Brick Materials

Trans. 6th Int. Ceram. Congr., Weisbaden, 1958,
p. 441

In German. Three factors govern the formation
of lamination in the shaping of clay producis: the
deformability of the material being shaped, its
degres of heterogeneity and the relative move-
ments occurring on deformation. By estimating
these factors the materials employed in the brick
and tile industry can be classified inte groups
that can be processed using the same methods, so
that by observing certain conditions there will be
a minimum of lamination. The investigations
also establish the principles for the design of the
extrusion machines to be used for each group.
The principles are completed by notes on the
"external characteristics” of extrusion machines
and the effect of the friction coeflicients--clay on
steel and clay on clay--on the extrusion of the
brick materials. On the basis of the data, advice
on how to limit the occurrence of lamination can
be given. The effect of the degree of heterogene-
ity on formation of laminations is illustrated by
means of an example. On the other hand, elimi-
nating lamination that is already present is quite
a different problem from that of the formation of
larainations. 10fig (BCA) Abstr. No. 1831

i49
Lawrence, W.G.

Factors Involved in Plasticity of Kaolin-
Water Systems

J. Am. Ceram. Soc. 41, 147

The plastic propecties of kaolin-water systems
vaay be increased by: (1) decreasing the charge on
particles by changing the clay to a type that does
not have a monovalent cation adsorbed on the
particle; (2) avoiding additions that lower the
surface tension of the water; (3) increasing the
rigidity of the adsorbed water structure by avoid-
ing menovalent cations. This is in addition to the
charge effect discussed previously; (4) maintain-
ing normal temperatures rather than high
termperatures  during  forming-processes; (5)
decreasing the particle size or adding extremely
fine particle-size material such as montmerillon-
ite, preferably of the calcium variety, owing to
the charge effect discussed. 5fiz 1tab (BCA)
Abstr. No. 2134

150
Nelson, J.A.

Fheological Properiies of the Clay-Water
System Under Pressure

Diss. Abstr. 19, 1034
Thesis: Univ. of Illinois, 1958

Pressure within the system is induced by the
externally applied forces required in forming-
processes such as extrusion. Thus it is important
to understand the effect of pressure on the rheo-
logical bekaviour of plastic clay. Equipment was
designed and constructed which made it possible
to determaine the pressure distribution in plastic
clay. Another apparatus constructed was found
to be satisfactory for determining the forces
required to shear plastic clay within its own
structure or to bring about slippage or a combi-
nation of slippage and shear at a clay-metal
interface at various pressures znd speeds. It was
found that when an external pressure was
applied to a plastic clay so that within its entire
structure stresses existed which exceeded its
yield value, then an increase in applied pressure
was transmitted in a direct proportion to other
points in the plastic clay. Curves were obtained
for Fiorida kaolin, Fulton plastic fireclay, and
Danville shale showing the relationship of the
torgue required to turn a swmooth, metal rod in
plastic clay to the clay pressure and speed of
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rotation of the rod. Similar curves were also
obtained where the clay sheared within its own
structure instead of at a clay-metal interface.
Comparison of the curves for clay of the same
consistency was used to indicate the extent of the
slippage in the case of the smooth metal rod. In
general the torque/pressure curves showed an
increase in torque until a certain pressure had
been reached, and then it became practically
constant. Torque increased with speed of rota-
tion of the metal rod. When the water content
was just sufficient to fill the pores between the
clay particles or lower, there was a great variation
in the torque with small changes to the amount
of water. In comparison, when the water was in
excess of that necessary to fill the pores, the
torque did not show much variation with large
changes in water content. Addition of round-
grain blasting-sand (20-40 mesh U.S. Standard
screens) to Florida kaolin were shown to increase
the torque required to turn a smooth metal rod
in plastic clay almost directly proportionally to
the amount of sand added. (BCA) Abstr. No.
1492

151
Robinson, J.S.

Die Lubrication
Claycraft 31, 202

Concerns extrusion dies of rectangular section
only. For a well-formed, perfect column, the
mouthpiece and die should be well-balanced and
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designed so that there is a smooth unbroken flow
without any step or lip between the two. Corner
lubrication has reduced oil consumption from
5,000 to 20,000 bricks/gal. The most suitable oil
is the thin, diesel type “brick oil,” which should
be applied to the 4 corners. 4fig (BCA) Abstr. No.
1769/58

152
Stawitz, J.

Cellulose Derivatives
Industry

Ber. Dtsch. Keram. Ges. 35, 56

In German. A survey of uses of methyl cellulose
(MC) and carboxymethyl cellulose (CMC). The
latter is used in glazes and engobes as a suspend-
ing agent, or as an adhesive to improve glaze
adherence. Organic colloids can be used as plasti-
cizers or for increasing the green strength. SiC
bodies can be plasticized with 0.2-1.0% MC and
thus rendered extrudable. Since MC burns out
almost without residue, the electrical properties
are not affected. 3fig (BCA) Abstr. No. 1561

in the Ceramic

153

Woolley, E.

Control of Brick Sizes. 1.
Claycraft 31, 205

Preparation of guality-control charts recording
weekly changes. 3fig (BCA) Abstr. No. 1770/58
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154
Denver Brick Setting Die Life Becord
with New Ceramic Lining

Brick Clay Rec. 135(1), 54

The life of a new pipe-machine die and bell liner
made of Coors high-alumina ceramic, in use by
the Denver Brick and Pipe Co., is expected to be
400,000 ft of 8-in. pipes. The die body is of case-
hardened steel and has a ceramic core, liner and
ring, which, if the rate of wear from the 80,000
4-ft lengths of pipe already made is maintained,
are expected to last 10 to 17 times longer than
any normally used. 140 yd? of clay are saved
between die-liner changes and the pipe walls con-
tinue to remain smooth for more than 100,000
lengths. The wall thickness should also be well
within the close tolerances demanded by modern
plastic joints. The problem of the tipped socket
has been greatly reduced, and dry loss has
decreased. Ceramic sores have alsc been made for
the extrusion of hollow blocks and have outlasted
high alloy steel ten times. 3fig {(BCA) Abstr. No.
263

155
Qiling the Clay

Esso Oilways 10(1), 7

Refers to the use of Esso Brick Oil No. 1 to pre-
vent ribbons of clay, extruded for floor-tile
production, from sticking together. 1fig (BCA)
Abstr. No. 1594

156
Baudran, A., and C. Deplus

Rheological Behaviour of Clay Bodies
Trans. Br. Ceram. Soc. 58, 454

The fundamental properties that characterize
rheological behaviour are considered, and an
original laboratory apparatus designed to study
these properties is described. With this appara-
tus tubular test-pieces are deformed in torsion,
and the values of deformation and of force
exerted are recorded simultansously. At aoy
point during a test the force applied to a test-
piece can be removed. In the same way the value
of the deformation at a given instant “t” can be
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maintained constant for any period ”T”. Tests
carried out with the apparatus enabled the fol-
lowing conclusions to be drawn: (1) the greater
the angle of rupture of a body, the better its
workability; (2) for shaping by extrusion, turning
or hand-moulding, the yield stress must be as
high as possible in order to avoid the deformation
of pieces under their own weight, or when being
handled immediately after shipping. A study of
different types of deformation reveals recover-
able or elastic deformations which depend
chiefly on the total deformation. These deforma-
tions are responsible for internal making-
stresses; the zones of greatest deformation are
liable to cause zones of less deformation to fow
when the stress due to elasticity exceeds the yield
value of the hody. In this way it is possible to
determine the sensitivity of a boedy by its post-
shaping deformation. {(BCA) Abate. No. 188

157

Bernt, E.

Immproving Plasticity
Ziegelindustrie 12, 480

In German. Includes effects of fine grinding,
moisture content, hot preparation, de-airing,
base exchange, additives. (RCA) Abstr. No. 259

158

Rloor, E.C.

Plasticity in Theory and Practics
Trans. Br. Ceram. Soc. 58, 429

Clay materials owe their plasticity to fineness, to
platiness, and to crystal and surface structure as
it affects water films round the plates. The effect
of pH and electrolytes on charges arising from
isoraorphous substitution within the crystal lat-
tice, and at fractured edges of plates, are related
to changes in the type of flocculation in acid and
alkaline conditions, and to such features as water
retention, dry clay density, and diy strength.
Anisotropy of structure produced by flow can be
detected by a peel techniqgue. The difficulties and
results of laboratory tests are considered. From
these tests the best index of plasticity appears to
be the strain, not the stiess, at the vield peint or
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the maximuma stress. Laboratory tests, theugh
useful for distinguishing raw materials, may fal
to reveal more subtle effects that occar in gro-
duction, owing te day-to-day variations in
processing. More knowledge of the clays used
and more accurats ol of the water content
of bodies are indicated. Alignment of particles
results i uncgqual drying and firing shrinkages in
three dimensions, so pioducmg built-in stresses
that rause distortion and cracking Coloured
clays shiow the pattern of flow which, in conjunc-
tion with contraction figures, can be used to

cent

interpret the direction of a;lgnmept of the clay
particles. ifig 4tab (3CA) Abstr. No. 187

159

Colwell, R.I0., and K., Nickolls

e Screw iixteud ey

Ind. Mg, Chem. 51, 841

The estimating uf exirudes performance requires
a knowledge of velocity and texperature distri-
butions in the serew channel with various
downstream resistances. Heat generation and
conduciion markedly influence the performance
of typical thermoplastics extruders. A method is
presented for calculating the steady-staie ter:-
perature and velocity profiles for non-Newtonian
tlow between parallel plates with a pressure gra-
dient and relative rectilinear maotion. Heat
generation due to laminar shear and heat trans-
fer by conduction to the bouncary surfaces are
taken into accout. Thﬂ typical steady-state
extruder performance curve is a sigmoidal. Cor-
rection factors (hdracterlzmg the departure from
the simple isothermal-Newtonian model are
presented for a commercial polystyrene melt.
5fig (BCA) Abstr. No. 22

160
Detaille, H.
The Problem of Lamination and the

Rheclogical Properties of Clay

24, 370

In French. Suggestionis on the possibile relaiion-
ship bu“wﬂeq lamination in shaped clayware and
the plate-like character of clays. 13fig (BCA)
Abstr. No. 260

Shscat“% Tnd
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161

Gilbert, W.

Some Problems of Manufaciure by the
Wirecut Process

Trans. Br. Ceram. Soc. 58, 629

It appears that the amount of inert material such
as grog in the clay hody will have a considerable

{fect on the physical propertiss of the extruded
body. For each specific body the degree of vac-
uum is critical, because strength does not
increase linearly with the increase of vacuum.
Apart from the fundaimental change in ultimate
:,tr ength with increasing degree of vacuum, there
is a large incrcase in the working plasticity of the
columnn, which is indicated by the length of col-
uinit extruded before it ruptures under its own
weight. Further experiments in the extrusion of
bodies containing a high percentage of non-
plastics is necessary before general opinions can
be expressed. ‘The effect of non-plastics on auger
laminations musi be observed over a wide range
of bodies containing clays of various origins, of
varying non-plastic content and fired at various
temperatures. The design and lubrication of the
die in the de-airing wirecut process will also
atfect process iosses, the properties of the fired
body and service behaviour. This work is part of
a study to rationalize the de-airing wirecut pro-
cess mainly in terms of: degree of vacuum; design

f the de-airing auger machine; design of the die;
design and co-cordinate of the bulk; co-ordination
of oif-bearing belt or take-off mechanism for con-
veying to represses. 7fig 1tab (BCA} Abstr. No.
170

162
Gineiner, A
Strength of

Organic Binders Increase

Clay Bodies
Brick Clay Rec. 134(6), 61

The advantages claimed for the use of chemical
additives in brickmaking are noted, and in par-
ticular for lightweight blocks. A small unit has
been develeped that will produce a good light-
weight aggregate from a great variety of
materials at a reasonable cost. 'The machine is a
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small, compact, underfeed sintering-hearth with
recuperation of the exhaust gases. The primary
fuel is mixed with the raw clay or shale, and natu-
ral gas is used as secondary fuel to control the
combustion process. (BCA) Abstr. No. 264/60

163
Goodson, F.J.

Experiments in Extrusion
Trans. Br. Ceram. Soc. 58(3), 158

The flow of clay in a fully instrumented experi-
mental extruder, which gave continuous readings
of thrust, torque and rate of extrusion, has been
studied. It could be fitted either with blades or
with a complete auger. Clay being extruded from
the die behaves as a Bingham solid, having a defi-
nite yield stress which depends only on the
nature of the clay. For a given clay in a given
machine, the yield stress varies only according to
the water content. Above the yield stress, the rate
of extrusion, from zero to maximum, is directly
proportional to the increase in thrust or pressure
above the vield value. The actual value of maxi-
mum rate of extrusion for any clay depends on its
physical properties and also on the geometry of
the machine and the speed of rotation, and varies
with speed of rotation, to a first approximation,
according to the equation, @ = AN - BN2 An
attempt is made to explain this in non-
mathematical language by means of the idea of
drag flow and back-pressure flow. The optimum
blade angle for bladed pugs, and the mean helix
angle for augers, is shown to be about 23 degrees,
which gives both maximum rate of extrusion and
maximum efficiency of extrusion. The effect of
scale factor is given, based on dimensional analy-
sis, so that if tests are made on a model machine
the results can be applied to a full-size machine
by multiplying the results by the appropriate fac-
tor. 18fig (BCA) Abstr. No. 2751

164
Goodson, F.J., and H.R, Hodgkinson

Extrusion Research

A'T. Green Book. Stoke-on-Trent, UK: Brit.
Ceram. Res. Assoc., p. 269

51

The results of a study of the flow of clay in a
fuily-instrumented laboratory pug are summa-
rized. They led to the development of automatic
water-control for brick plants. The effects of
variation in the design of pugs upon their perfor-
mance are discussed, and the origins and causes
of laminations are considered. Efforts directed
towards rendering them innocuous are described.
5fig (BCA) Abstr. No. 1139

165
Henkel, D.J.

Relationships Between Stremgth, Pore-
Water Pressure, and Volume-Change
Characteristics of Saturated Clays

Geotechnique 9, 119

For triaxial compression of extensicn tests on
seturated remoulded clays, unigue relationships
exist, at failure, hetween water content, strength,
and average principal effective stress. The rela-
tionships are independent of whether the tests
are made on drained or on undrained samples,
bt normally consolidated and over-consolidated
samples must be considered separately. The exis-
tence of these relationships enables the strength
and pore-pressure changes in undrained tests to
be predicted from the results of drained tests.
20fig (BCA) Abstr. No. 172

166
Kukolev, G.V., and N.V. Pitak

The Effect of Defloceulants on Pug Efi-
ciency in the Shaping of Earthenware
Bodies Incorporating Kaolin and Benton-
ite

Steklo i Keramika 16(7), 7

In Russian. Additions of bentonite to kaolin and
earthenware bodies considerably increase pug
efficiency and reduce the power consumption.
The effect is still greater if certain defloeculants
are introduced (Na,CO; and soda extracts from
peat and straw were used.) The thickness and
physical properties of the water films round the
clay particles are closely connected with the
structural and mechanical properties of slips and
earthenware bodies, and determine their



1958 Nocuments

behaviour during extrusion. biig 2tab (BCA)
Abstr. No. 261

167

Leusden, R.P.

New Developwents in Preparation, Shap-
ing and Drying. { and {1

Ziegelindustrie 12, 364, 411

In German. Plasticity and lamination of clay are
considered in detail. Hot preparation is said to
have a number of advantages, the chief one Leing
that faster and safer drying is possible, The
application of hot preparation in an “ideal” auto-
matic works is outlined. 13fig (BCA} Abstr. No.
258

168
Levine, S.

Mixing Equipment for Ceramic Materi-
als. 1.

Ceram. Age 73(6), 23

Mixers are classified according to function and
type. Sixteen {ypes are listed, with the principle
on which each operates. 1b6fig Ttab (BCA) Abstr.
No. 2750

169

Levine, S.

Mixing Eanipment for Cevamic Materi-
ais, IL.

Ceram. Age 74(1), 24

Discusses ” change-can” mixing units, the Colton
pony-type paste mixer, the angular mixer, the
Duplex dispenser, ribbon mixers, spiral blade
mixers, horizontal paddle-type batch-mixers,
and kneaders. 13(ig 3tab (BCA) Abstr. No. 257

170

Nelson, J.A., and A.L. Andrews

Rheological Propertics of the Clay-Water
System Under Pressure

Am. Ceram. Soc. Bull. 38, 447

Eqguipment for determining the forces required
to shear plastic clay within its own structure or

(<))

J

to bring about slippage or a combination of slip-
page and shear at a clay-metal interface at
varying pressures and speeds. The rethod
involved either a smooth or a splined metal rod,
and the torque applied to the rod as it rotated in
plastic clay in a closed system could he measured.
Apparatus was alse constructed to measure the
pressure exerted by plastic clay when it is acted
upon by an externally applied force. Curves for
several clays relating torgue to clay pressure and
speed of rotation of the rod under conditions
when clay sheared on clay or when slippage could
take place at the interface showed that torque
increased with increase in pressure until they
became practically constant at some pressure
that depended upon the water content of the
clay. In general the torque also increased with
speed. 16fig (BCA) Absir. No. 23

171

Parks, J.R., and M.J. Hill

Designof Extrusion Augers and the Char-
acteristic Equation of Ceramic Extrusion
Machines

J. Am. Ceram. Soc. 42, 1

Although there is empirical knowledge on the
subject, no method has yet been proposed by
which values may he assigned to the design
parameters of an auger so that there may be rea-
sonable assurance that it will extrude a material,
the plastic properties of which may be known. A
maodel is proposed for the operation of an auger
on a material and adapts the theory of the screw-
conveying of solids in extrusion machines for
organic therrooplastics to the study of this
model. The concept of the characteristic func-
tion, which describes the action of 2 particular
extruder on a plastic material, is discussed. bSfig
3tab (BCA) Abstr. No. 1593

172

Robinson, G.C., and J.J. Keilen

The Role of Water in Extrusion and Its
Modification by a Surface Active Chemi-
cal

Br. Clayworker 67, 267
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Tables give: the fired properties of a body (%:
ball clay, 40; feldspar, 25; flint, 35); the effect of
water and Na lignosulphonate on the extrusion
and dry properties of a body containing (%):
kaolin, 40; ballclay, 10; prophyllite, 25; flint, 25.
The effect of Na lignosulphonate on the proper-
ties of moistened shale (0-4%) can double the
dry strength; 0.2% increases fired strength hy
83%. The amount of water for optimum results
is influenced by surface-active agents. 1fig 3tab
(BCA) Abstr. No. 1806

173
Samsonov, .V., and P.8. Kislyi

The Technology of Manufacturing Tubes
and Rods from Molvbhdenum Disilicide

Ogneupory 24, 276

In Russian. A new method of pressing MoSi,
powders (for thermocouple sleeves, heating-
elements, etc.) combines pressing by friction
with extrusion. 3fig 1tab (BCA) Abstr. No. 24

174
Seanor, J.G.

De-airing. 111
Brick Clay Rec. 134, 70

Discusses vacuum piping, use of a filter, use of
long radius bends instead of tees and crosses,
leakage of packing round the driving shaft,
clogged valves, and the installation of a check
valve. The author can find no authoritative infor-
mation on the volume of air, water-vapour and
other minor gases that are removed from the clay
in the vacuum system, and helieves that for
heavy-clay products the volume of air, etc., to be
provided for is 0.004-0.01 ft*/lb of water. If over
0.01 ft*/lb is encountered it is usually traceable
to air leaks into the vacuum system. (BCA)
Abstr. No. 2340

175
Seanor, J.G.

De-Airing. IV.
Brick Clay Rec. 134(5), 77

i}

Sealirg of the vacuum in the de-airing chamber
is discussed. A procedure for tracing air-lesks is
giver. 1fig (BCA) Abstr. No. 2752

17¢
Seanor, J.G.

De-Airing. V.
Brick Ciay Rec. 134(6), 49

Hollow building-blocks mads in a de-airing pug
dried more quickly than normal blocks. It is
stated that there is only a very small undetect-
able amount of air in a clay that is processed at
a pressure of 1 in. absolute, or less, regardless of
the fineness of shredding. To prevent clay stick-
ing, the inner surfaces of the vacuum chamber
are cleaned with an emulsified wax (of the floor-
polish type). One manufacturer avoids dry
crimnbs and crumbs of semi-leather-hardened
clay in hig product by tapping into the side of the
vacuum chamber and installing small nozzles
through which thin streams of water are periedi-
cally and intermittently sprayed at high pressure
onto places where clay is beginning to stick.
(RCA) Abstr. No. 262

177
Seanor, J.G.

De-airing. 1.
Brick Clay Rec. 134(2), 45

A fairly long paper on theory and practice, with
a view to aiding the plant operator. 1fig (BCA)
Abstr. No. 1807

178
Zwetsch, AA.

Lamination in Ceramic Bodies
Ber. Dtsch. Keram. (Ges. 36, 388

In German. The regular pattern of ancient cra-
quelee glazes is taken as an indication that the
body below the glaze was free from inhorogene-
ity and directional texture. The wvariation in
thermal expansion of test-pieces taken from dif-
ferent parts of an extruded column was
measured, as well as variations in the thermal
expansion of test-pieces cut in different direc-
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tionis from other fired bodies. 8fig 3tab (BCA) Abstr. No. 171
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179
Clark, J.1.

Multicored Die Cuts Brick Welght
Brick Clay Rec. 137(1), 48

Tests on dies for tnodular and for Norman bricks
have enabled savings to be made in clay, fuel, fir-
ing-time, handling, and shipping. The 8-in.
modular die has 21 diamond-shapad cores 5/8 x
3/8 in., and 14 round cores 1/4 in. dizra. It pro-
duces ware with a minizoum wall thickness of 3/8
in. wall and about 28% perforations. The Nor-
nan-type die has a curved shaper cap. The
nearer the centre the longer the core stem. Tt has
35 5/8 x 1-in. diamond-chaped cores and 22 1/4
in. diam round cores, The perventage of perfora-
tions is 34%. 6fig (BCA) Abstr. No. 252/61

180
Dale, A.J.

Modern Ceramic Practice

Ceramics (Lendon) 11(133), 10 (4. 1); 11(134),
24 (Pt. 2a); 11(135), 19 (Pt. 2b); 11(139), 15 (Ft.
4); 11(140), 46 (Pt. 5); 11(141), 17 (Pt. 6); 11(142),
95 (Pt. 7); 12(143), 28 (Pt. 8); 12(144), 26 (Pt. 9);
12(145), 33 (Pt. 10); 12(146), 21 (Pt. 11); 12(147),
30 (Pt. 12); 13(157), 23 (Pt. 22); 13(158), 34 (Pt.
923): 13 (159), 23 (Pt. 24)

1960-1962

A long series dealing with such topics as: basic
physical and chemical laws; structure and prop-
erties of cerainic materials; flexible or
unbreakable ceramics; control and selection of
ball clay; non-plastics in ceramic mixes; slip-
house machines and blunging conditions; mixed
body preparations by slop methods; ”dry” mixes;
unusual occurrences in ceramic slips and plastic
bodies; drying; raw body influence on fired prop-
erties; protective production and quality testing;
instrumentation; and costing systems.

181
Everhart, J.0.

Thoughts on Die Design
Ceram. Age 76(3), 29

&1

[n mcst cases an approach taper of 30-45 degrees
produces the best results, and the taper of the die
should he 1-4 degrees. Length of finish iz best
when it is 3-4 times the wall thickness, Ahsorp-
tion of a shale brick was reduced from 8-6% with
2 strength increase of 15% by placing a 2-1/2
degree taper in a 3-inch finish. All sharp cerners
should be radiused between the end of the barrel
and the die. (BCA) Abstr. No. 544/61

182
Hallmann, E.

The Caleulation of Augers for Materials
Composed of Solid Particles. L

Ziegelindustrie 13, 321

Tn Gerroan, Mguations are derived for calculating
the conditions of pressure within the flights of
augers, pewer consumption, throughput, and
axial theast for various clay materials and vari-
ous operating conditions. 14fig {(BCA) Abstr. No.
2414

183
Hallinann, ¥.

The Desigo of Augers for Materials Com-
posed of Solid Particles. I1.

Ziegelindustrie 13, 627

In German. Calculations for the pressure
required at the die and for the development of
pressure in the spacer. Calculations ave given for
designing an auger machine. 7fg (BCA) Abstr.
No. 543/61

184

Ormshy, W.C.

The Role of Surface Tension in Determin-
ing Certain Clay-Water Properties

A Ceram. Soc. Bull 39, 408

The experimental evidence supporting the so-
called stratched membrane theory of plasticity is
re-examined in some detall and found to be
incomplete. Generalizations based on this evi-
dence are therefore open to question. 4fig 1tab
(BCA) Abstr. No. 188/61
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185
Cwen, V.J., and W.E. Worrall

An Extrusion Method for the Testiug of
thie Flow Properties of Plastic Clays

T'rans. Br. Ceram. Soc. 59, 285

The flow properties of clay paste depend on: the
clay riineral itself, its moisture content, the par-
ticular ion associated with the clay, and any non-
plastic substance mixed with the clay, whether
naturally occurring or added deliberately. As the
rate of shear increases, the clay aggregates are
broken down. The extent of break-down
increases with shear rate, and at very high rates
of shear the clay probably behaves as discrete
particles. This trausition from aggregates to indi-
vidual particles accounts for the progressive

ecrease in viscosity along the bottom bend of
the D/T curve. Thus H-clays and Ca-clays, whict
consist of aggregates, have large “bottom bends,”
whereas Na(plus) clays, which consist of individ-
ual particles, have little or none. As the rate of
shear of a clay-water system becomes very great,
the viscosity tends to a constant value. In this
case the clay aggregates are completely broken
dowr:, and the individual particles align them-
selves in the direciion of shear, the degree of
alignment depending on the shear rate. Particles
which are either flat plates or elongated needles
will offer less resistance to a shearing force once
they are aligned, so in this case the viscosity will
be low for high rates of shear. This accounts for
the high final slope for bentonite (“platy” parti-
cles) and the lower final slope for the China clay
(chunky, book-like particles). 18pp 3fig Ttab
(BCA) Abstr. No. 206/61

56

186
Stapenhorst, H.

Evaluation of the Effect of Hot Prepara-
tion on Plasticity

Ziegelindustrie 13, 777

In German. An apparatus is claimed to measure
the effect of heat on the plasticity of clay. It
enables the optimum temperature for hot prepa-
ration to be assessed, and information to be
provided whether, and to what extent, plasticity
can be irmproved by hot preparation. Examples
are given with different kinds of clay. 11fig (BCA)
Abstr. No. 1753/61

187
Stutzky, E.

Combating Faults in Mechanical Shaping
Ziegelindustrie 13, 504

In German. To reduce ”S” cracks, the following
measures have been found successful: (1) inten-
sive preparation of raw material to produce a
homogenecus mix, (2) additions of grog com-
posed of angular grains, (3) shaping the clay
when it is as soft as possible, (4) installing a
device over the die to destroy lamination pat-
terns. In hollow-block manufacture, the shape of
the die should be modified to eliminate
"dog-ears”. "Brakes” fixed to the die can ensure
that the flow of clay is uniform across the column.
The souring of batts is recommended for reduc-
ing faults in roofing-tile manufacture. 12fig
(BCA) Abstr. No. 542/61



1961 Documents

188
British Ceramic Research Association

Pugging and Extrusion Research, 1958-
1959

Claycraft 35, 88

This report deals with extrusion under the head-
ings of the effect of the machine itself, the
fundamental nature of the deformation of plastic
clay, and the flow of clay through the spacer and
die. (BCA) Abstr. No. 1385/62

189
Fadeeva, V.S.
The Formulation of Ceramic Batches

According to their Formability
Glass Ceram. (Engl. Transl.) 18, 399

The maximum pressure on the c¢lay in a pug is
about 30 psi when making solid bricks, 85 psi for
hollow blocks and 140 psi for tiles. A graph shows
the range of making pressures for each of the
standard shaping-processes, and a testing device,
depending on the forcing of the clay between two
cones, is described which indicates how to obtain,
from that clay, a body suitable for shaping by a
particular method. 2fig (BCA) Abstr. No.
1874/62

190
Lundina, M.G., and K.I. Rostovtsev

Mass Production of Structural Ceramic
Blocks

Glass Ceram. (Engl. Transl.) 18, 294

In the “packet” method of forming thin-walled
hollow blocks the mouthpiece is designed so that
block-packets of 16-20 blocks or more can be
formed. The blocks are arranged in pairs, facing
side inward, to prevent discoloration, contamina-
tion, and destruction of the face surfaces. With
one deairing pug 200,000-500,000 m? can be made
per year. Blocks formed by the packet-forming
method can also be used for producing glazed col-
oured ceramics for facades of buildings. 4fig
(BCA) Abstr. No. 1386/62

57

191

Milde, C.

Current Practical Experience in Hot
Preparation and Hot Shaping with Refer-
ence to the Application of Existing or
Mew Machines and Its Effect on Drying
Techniques

Ziegelindustrie 14, 40

In German, Steam treatment has been found suc-
cessful at many works. Various methods are
outlined for applying steam treatment according
to the kind of raw material and its initial mois-
ture content. Methods recommended for
eliminating faults occurring during hot extru-
sion, and practical hints are given for drying hot-
extruded ware. (BCA) Abstr. No. 1754/61

192

Niesper, A.

Rhythmic Clay Drying

Ziegelindustrie 14, 173

In German. Detailed description of the Rotomix-

air system of drying, emphasizing its versatility.
23fig (BCA) Abstr. No. 1757/61

193

Spicak, K.

The Pressing of Fireclay Bricks of High
Grog Content

Silikaty 5, 324

In Czech. (Abstract not available.) 2tab (BCA)
Abstr. No. 1387/62

194
Tarpley, W.B., K.H. Yocom, and R. Pheasant

Ultrasonic Extrusion: Reduction in Vehi-
cle and Plasticizer Requirements for
Non-Clay Ceramics

Asroprojects, Inc. Report No. NY0-10006

Barlier work on the ultrasonic extrusion of lead
and aluminum has been extended to the cold
extrusion of plasticized ceramic compositions,
resulting in significant imrovements in increased
extrusion rate (more than 100-fold), and in
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extruded specimen properties. It has also been
found possible to extrude materials which are
normally nonextrudable because of their low
plasticizer or water content. Fused ground alu-
mina could be ultrasonically extruded with 15%
less water than the minimum content without
ultrasonics, and only 40 to 60% of that used in
normal commercial practice.  Significant
improvement in the strength of as-extruded
shapes, as well as reduced shrinkage and defor-
mation in drying and firing, resulted.
Compositions normally using 3 w/o ammonium
alginate as a plasticizer can be extruded with 0.2
w/o plasticizer when ultrasonically activated. It
has been postulated that the ultrasonic effects
observed are derived from reduction of surface
friction, shear thinning of the thixotropic sys-
tems, particle orientation, surface film rupture,

58

and wetting phenomena. Extruded specimen
improvement was evidenced by a smoother sur-
face and freedom from cracks, tearing, and
peeling. When steel dies were used, abrasion of
the die surface sometimes caused a superficially
discolored surface in monultrascenic extrusions.
The comparable ultrasonic extrusions showed
little or no discoloration as the ultrasonic power
level was increased. Ultrasonically extruded
specimens which were fired in the same kiln load-
ing as their corresponding controls show small
but consistent increases in fired density. Water
absorption was approximately 75% of the con-
trol. The highest moduli of rupture in the fired
specimens were found in the ultrasonic speci-
mens even though these required only 25% of the
extrusion pressure of the controls. (Author)
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195
How One Man Grinds Clay for Three
Plants

Brick Clay Rec. 141(2), 72

Globe Brick Co., Newell, W. Va,, has a grinding-
room automatically controlled by one operator.
The heart of the system is the control panel,
which enables two grinding circuits to be oper-
ated automatically or individually as desired,
each having a capacity of 50 tons/hr. 3fig (BCA)
Abstr. No. 15/63

196
Arimori, T., and A. Konishi

Relation Between the Operating Condi-
tions of the Hydrocyclone and the
Removal of Iron Content

J. Ceram. Soc. Jpn. 70(1), 23

In Japanese. Refers to the removal of pyrite from
china stone. 8fig 8tab (BCA) Abstr. No. 916/63

197
Astbury, N.F.

The Problem of the Clay Column
Claycraft 36(2), 40

An introduction to reports of a programme of
work, carried out by the British Ceramic
Research Association, directed towards the pro-
vision of practical means for the elimination of
"laminations” in wire-cut bricks. (BCA) Abstr.
No. 918/63

198
Astbury, N.F., and F. Moore

A Contribution to the Study of Plasticity
Trans. 8th Int. Ceram. Congr., 1962, p. 3

Describes experiments on the cyclic stressing of
clay bars in torsion and establishes the phenome-
non of hysteresis. The hysteresis loops, obtained
with shear stresses up to 200,000 dynes/cm?, are
not elliptical, as they would be for a simple visco-
elastic material, but have a characteristic shape
reminiscent of that of ferromagnetic hysteresis
loops. The dependence of the loop area on mois-
ture content and the nature of the clay mineral

59

is discussed. The observed behaviour is com-
pared with that of a hypothetical material
consisting of elastic and viscous components, the
ratio of the concentrations of which is deter-
mined by stress, through a distribution function
involving an intrinsic energy of breakdown. It is
shown that this model gives essentially the cor-
rect form of hysteresis loop and that with it
certain characteristic compliance coefficients can
be derived from the experimental loops. An esti-
mate of the intrinsic breakdown energy is made,
and a value of the order of 1,000 ergs/cm? seems
likely. A suggestion is made that the compliance
coefficients, one of which determines high-stress
kehaviour and the others low-stress behaviour,
might be relevant to a definition for technical
plasticity, and it is further suggested that a hys-
teresis loop does in fact contain much of the
information relevant to the working of clay and
that it is the object of any model to extract this
information. 12fig 3tab (BCA) Abstr. No.
2416/62

199
Bardin, C.

A Plasticity Meter for Works Control
Silicates Ind. 27(9), 419

In French. A study of available methods of
assessing plasticity leads to the retention of the
process of simultaneous measurement of stress
by torsion. A simple, strong instrument applying
this principle is described, designed for factory
control by the Services des Etudes et Recherches
Techniques et Industrilles de la Societe Fran-
caise de Ceramique. 14fig (BCA) Abstr. No.
1110/63

200
Chapman, R.A.

How to Lubricate Mould Box Liners
Brick Clay Rec. 141(2), 45

A note on a Boyd dry-press making refractories.
1fig 1tab (BCA) Abstr. No. 682/63

201
Griffith, R.M.
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Fully Developed Flow in Screw Extrud-
ers

Ind. Eng. Chem. Fundam. 1(3), 180

Differential equations are presented for the ther-
mally and hydrodynamically fully developed
flow of an incompressible fluid in a metering
screw. A method of numerical integration and
some results therefrom are described for a
"power law” fluid. The numerical results agree
with experimental data obtained for comparison.
15fig (BCA) Abstr. No. 681/63

202
Hiendl, H.

Bowless Mouth Piece: A Modification of
the Method of Supporting the Core in the
Mouth-Piece

Ziegelindustrie 15(18), 639

In German. The "bow” supports the core used in
the extrusion of perforated bricks. These sup-
ports, which are normally fixed to the spacer,
increase friction and give trouble. With one body
the friction was so great that water was squeezed
out of the material. The core was therefore fixed
to the auger, rotating with it and diminishing
friction. 2fig (BCA) Abstr. No. 921/63

203
Hodgkinson, H.R.

The Mechanics of Extrusion
Clayecraft 36(2), 42

The experimental clay-rolling machine used had
a pair of rolls 2 ft diam x 3 in. wide, one vertically
above the other, both rolls being drivea. The gap
between the rolls could be varied from 1/2 to 2 in.
The effect on clay of being rolled, the comparison
of properties of extruded and rolled columns of
the same dimensions, and durability trials are
described. It is felt that unreinforced structural
clay beams and perforated bricks could be pro-
duced by rolling. The rolls can be fed by clay
ingots prepared in various ways. Preparation is
by cutting from larger masses, whether natural
deposits or artificially produced by, for example,
sedimentation, casting on a porous bed, filter

60

pressing, or by agglomerating smaller masses or
particles by, for example, impact, vibration,
pressing, moulding. This means of producing
bricks without the gross laminations formed by
the auger in an orthodox machine needs further
experimentation. 10fig 1tab (BCA) Abstr. No.
019/63

204
Hofmann, U., E. Scharrer, and W. Czerch, et al.

The Fundamentals of Dry Pressing and
the Causes of Space Filling in the Dry
Body

Ber. Dtsch. Keram. Ges. 39, 125

In German. In the moist state, clay crystals are
held together by the exchangeahle cations to
form frame works, the gaps in which are filled
with water. The strength of such frameworks
increases in the order: monovalent, divalent, tri-
valent ions. The stronger the framework, the
lower the drying shrinkage and dry transverse
strength. The particularly high dry strength if
H;0* and K(plus) ions are present suggests that
the cations have a characteristically strengthen-
ing effect in the dry state also, due to their
bonding to the surfaces of the contacting crys-
tals. 6fig 3tab (BCA) Abstr. No. 2098/62

205
Hughan, R.R.

Lubricant Aids in the Manufacture of Sil-
ica and Magnesia Refractories

Refract. J. 38(85)

The effect on dry-pressing of paraffin, kerosene,
Diesel oil, glycerol, fatty acids, and their esters,
sulphated compounds, and various surface-
active agents was studied. Porosity of pressed
blocks was taken as a measure of lubrication. The
effect on the porosity of silica bricks was negligi-
ble. With magnssite, the addition of oleic acid
dissolved in kerosene or fuel oil was definitely
beneficial. 14tab (BCA) Abstr. No. 2099/62

206
Johnson, W.J.
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Evaluation of NCPRC Research Auger in
Sewer-Pipe Production

Am. Ceram. Soc. Bull. 41(9), 550

Tests showed that this auger produces pipes of
good quality. 1fig 3tab (BCA) Abstr. No. 248/63

207
Lindl, P.

Interrelations of Properties of Steam-
Treated Clay

Ziegelindustrie 15(9), 663

In German. Tests with an experimental steam-
freating plant indicate that steam treatment
increases the plasticity by “opening-out” the
material (without destroying individual clay par-
ticles) and by the intrinsic effect of steam and
heat. Tt is considered that hot preparation will
become more widely used since it shortens manu-
facturing time and enables products of higher
quality to be made. 18fig (BCA) Abstr. No.
1718/63

208
Lund, H.H., S.A. Bortz, and A.J. Reed

Auger Design for Clay Extrusion
Am. Ceram. Soc. Bull. 41(9), 554

Operating characteristics of augers with varying
design parameters were studied. Phase 1 of the
investigation is concerned with evaluation of a
series of constant-pitch experimeutal augers,
varying in displacement volume per revolution.
Designs were based on commercia! auger specifi-
cations. Performance factors were determined
under varying clay and operating conditions.
Phase 2 was an evaluation of variable volume dis-
placement augers. An experimental auger series
was designed with varying compression ratios
and interchangeable propeller segments, based
on commercial specifications. Phase 3, the pilot-
plant evaluation, determined the validity of the
experimental results on extrapolation to full-
scale operation. This study established the opti-
mum design characteristics of a clay extrusion
auger. 4fig 9tab (BCA) Abstr. No. 249/63
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209
Madel, R.

Experience of the European Brick and
Tile Industry on the Hot-Preparation of
Ceramic Bodies

Ziegelindustrie 15(18), 625

In German. It is argued that with small capital
outlay more and better products can be pro-
duced. The advantages are: (1) less drying-
contraction and thus fewer rejects and greater
graen strength, (2) the lower surface tension and
lower viscosity of the warm water increase capil-
lary diftusion, (3) heat and moisture hoth flow
outwards, (4) drying is at a higher initial temper-
ature, and drying-time is reduced (by 30-70%),
(5) power consumption is reduced by 20-25% in
spite of the increased output, (6) the properties
of the clays are improved with partial elimination
of lamination, (7} high mechanical strength of
raw and finished products. 2fig 8tab (BCA)
Abstr. No. 922/63

210
Moftitt, R.B.

Extrudable Mixes Using Rock Reduce
Shrinkage

Brick Clay Rec. 140(2), 54

Describes trials carried out to determine whether
certain rocks of "high” and "low” P.C.E. could be
used to reduce the total shrinkage of 2 clays, one
with a high and one with a low P.C.E. Bars com-
posed of clay-rock mixtures were extruded, 1 in.
cross-section and 5 in. long, containing 0, 10, 20,
3¢, 40, and 50% by volume of the rocks chosen
as grog. The bars were dried and fired. Crushed
rock of low P.C.E. can be used to reduce the total
shrinkage in structural clayware made from clay
of relatively high P.C.E. Generally the more fines
in the crushed rock the less effective it becomes
per unit volume added. 3fig 2tab (BCA) Abstr.
No. 2096/62

211
Moore, F.

The Physics of Extrusion
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Claycraft 36(2), 50

Work at the British Ceramic Research Associa-
tion on aspects of the texture of clay relevant to
the extrusion process is reviewed. The relation-
ship between the particle-size distribution and
the laminating tendency of a clay is considered,
and experiments on the durability in the sodiuin
sulphate test of specimens made from graded
materials are reported. The development of
anomalous surface properties by polishing and
the mechanism for the formation of slip-lines
during shear are discussed in detail. An experi-
mental method for the detection of preferential
orientation of the clay particles is described, and
a mechanism is suggested whereby orientation
patterns developed during extrusion may lead to
internal stresses after drying and firing. The lam-
inating zones in an extruded column are shown
to correspond with maxima in the air-content
values of the clay. The paper concludes with a
brief mention of two methods of assessing plas-
ticity, a compression test and a cyclic torsion test.
12fig 3tab (BCA) Abstr. No. 920/63

212
Pels Leusden, C.O.

The Plastic Properties of Clay and Their
Effect on Some Features of Die Design

Trans. 8th Int. Ceram. Congr., 1962, p. 283

In German. Investigations on coarse ceramic
materials with the Williams parallel-plate plas-
tometer lead to the most important laws of flow
of plastic bodies, and to the quantitative charac-
terization of clays from a technological point of
view, especially in relation to extrusion tech-
nique. The processes occurring in the “external”
friction of clay on steel are contrasted with the
laws of its "internal” deformation. For this mea-
surement clay is forced through cylindrical tubes
of different lengths and diameters. Both methods
of measurement characterize the flow behaviour
of clays and give the relevant physical constants.
The "resistance against flow,” (C), characterizes
the resistances to the ”internal” deformation,
and the frictional shear stress, (tau(R)), those to
the ”external” friction. Both laws have a decisive
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bearing on die design. In combination with a spe-
cially developed and relatively simple testing
technique, they have led to the first rules for cal-
culating the processes of flow in the die and
mouthpiece and their dependence on the specific
properties of the raaterial. The relationships are
further elucidated on the basis of the test data,
and their consequences for the design and correc-
tion of dies to provide relatively strain-free
columns are set out. It emerges that the lading or
lagging of certain parts of the section of, for
example, lattice-perforated bricks is due primar-
ily not to deformation of the clay but to friction
against the surfaces of the die. 3fig (BCA) Abstr.
No. 2343/62

213
Pels Leusden, C.0.

The Plastic Properties of Clays and Their
Influence on the Design of the Mouth-
Pieces

Ber. Dtsch. Keram. Ges. 39(8), 427

In German. Plasticity was measured, and the
roain relationships governing flow in the spacer
and mouth-piece were established. Siresses in
the clay column, if due to deformation in the
mouth-piece, are mainly caused by friction and
not by deformation. Therefore mouth-pieces can
be corrected by changing the frictional resis-
tance. The most important relationships
connected with the friction in cylindrical and
conical mouth-pieces have been studied by mea-
surements and have, as far as possible, been
treated mathematically so that wmouth-pieces
need no longer be corrected intuitively. 6fig
(BCA) Abstr. No. 683/63

214
Polyakov, M.A.

A New Model of a Vacuum Extruder
Cgneupory 27(8), 364

In Russian. (Abstract not available.) 3pp 1fig
(BCA) Abstr. No. 1719/63

215
Robinscn, G.C.
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How to Make Clay Block on Concrete
Block Machines

Brick Clay Rec. 140(1), 66

Describes the type of clay to use, the preparation
of binder material, chemical additives, types of
aggregate, and laboratory tests used to predict
performance on a block machine. 7fig 5tab (BCA)
Abstr. No. 2097/62
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216
Sladkov, A.S.

De-Ironing Glass Sands in a Mill with an
Abrasive Action

(Glass Ceram. (Engl. Transl.) 19(4), 194

(Abstract not available.) 5pp 2fig 2tab (BCA)
Abstr. No. 917/63
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217
Making Lightweight Aggregate
Brickmaking Facilities

Brick Clay Rec. 143(5), 48

An aggregate plant uses brick extrusion eguip-
ment to make pellets for the rotary kiln process.
The extruder handles clays with 12-16% mois-
ture content. The extruder pelletiser produces
clay pellets 1/2 x 1/2 x 3/4 in., which are dried in
a rotary dryer using the exhaust gases of the
rotary kiln. The kiln output is 240 t/day. Pre-
heated to 1950 degrees F, the material is
discharged into the bloating-kiln (2100 degrees
F) through an enclosed refractory slide. Pilot tri-
als plus concrete cylinder tests indicated that a
coated aggregate of 45 1b/ft? was best. 3fig (BCA)
Abstr. No. 1017/64

with

218
Bass-Walker, P.

Steam Treatment of Clay and Its Effects
on Drying

Claycraft 36(5), 173

The Handle systern of steam-heating clays. One
plant has been operating in Wales on this system
for over two years, and five brickworks in
England are due to receive steam-heating sys-
tems. Before such equipment is installed, it is
recommended that the clays to be worked should
be examined thoroughly to decide the most suit-
able type of steam. The equipment is controlled
by magnetic and motor valves. 3fig (BCA) Abstr.
No. 1716/63

219
Bedeschi, G.

Steamless Hot Extrusion of Brick Clays
Claycraft 37(3), 88

The process, developed in Italy, is based on the
principle of heating a mix which already has the
correct minimum percentage of moisture
required for extrusion, exchanging heat between
it and a heating fluid, and ensuring that they are
not in direet contact. The plant consists of a fur-
nace which is surrounded by an air space through
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which secondary mixed air is introduced together
with the products of combustion. The heat
exchanger consists of a group of parallel pipes 10
mim apart and forming an ellipse, and they are
welded at the end to two drilled flanges. The
exchanger is held by the flanges to the upper
mixer of the extruder on one side, and to the de-
airing chamber in the other. The clay is pushed,
under pressure by the two shafts of the mixer,
through the pipes into the de-airing chamber.
The hot gases from the furnace, travelling in
counterflow to the clay, impinge on the external
surface of the pipes, heating the clay pushing
through them. 3fig (BCA) Abstr. No. 953/64

220
Belonogov, M.V,

Forming Blanks (Slugs) for Elecirical
Insulators

Glass Ceram. (Engl. Transl.) 20{11), 605

The process of extrusion is examined theoreti-
cally. The influence of the taper of the
mouthpiece and the water content of the body is
considered. 4pp 6fig (BCA) Abstr. No. 1612/65

221
Bertoldi, G.

The Behaviour of De-Aired and Unde-
Aired Clays for the Heavy-Clay Products

Ziegelindustrie 16(4), 123

In German. Description of lab experiments:
Water ahsorptions are compared (boiling in
water for 3 hours) of de-aired and unde-aired
clays after firing at various temperatures. With
some materials the water absorption was 10-15%
lower after de-airing. The transverse strength of
de-aired clays after firing at 100 degrees C is
increased by 10%. 4fig (BCA) Abstr. No. 1720/63

222
Capriz, G.

A Theoretical Analysis of Extrusion Pro-
cesses

Trans. Br. Ceram. Soc. 62(4), 339
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For a theoretical study of the behaviour of a clay
during extrusion, a model must be introduced to
describe the mechanical properties of the clay.
The simplest model is the Bingham body--a body
characterized by $wo material constants: a yield
stress and a viscosity. Some types of flow of a
Bingham body (such as the flow in a tube or
between co-axial cylinders and the flow in a coni-
cal channel) have been studied already, but the
final formulae resulting from these studies are
rather complicated, so that further developments
and particularly applications to problems of
technical interest are awkward. To overcome the
difficulty a simplifying condition is introduced,
which does not seem to be too onersus in prac-
tice: to consider only flows so slow that the
viscous stresses which arise are on average much
smaller than the yield stress. The hypothesis is
expressed rigorously, its consequences in the
study of some typical problems are shown, and
the formulae arrived at are used for the approxi-
mate study of ram extrusion. Existing analyses of
the motion of a Bingham body in an auger rely
on the simplifying hypothesis that the auger
channel is shallow. In practice this condition is
not satisfied. A more adequate model has there-
fore been introduced in which no condition is put
on the aspect of the channel, although the local
effect of the side walls is still disregarded. It is
then possible, for instance, to follow the transi-
tion between pug flow and viscous flow, 6fig
(BCA) Abstr. No. 2386/63

223
Entelis, F.S., and A.L. Smirnova

Investigating the Processes of Plastic
Forming

Glass Ceram. (Engl. Transl.) 20(10), 529

Concerns the plastic shaping of fatware and the
warpage that can occur during drying and firing.
Batting out occurs in two stages: During (1) only
the top layers of the clay move, the bottom part
remaining undisturbed. During (2) the whole bat
increases in diameter. This behavior is examined
mathematically, and the implications relative to
machine design are considered. 7pp 11fig (BCA)
Abstr. No. 1610/65

224
CGraidash, B.L

Continuous Forming of Screw-Ribbed
Insulators

Glass Ceram. (Fngl. Transl.) 20(11), 609

The sheds are in the form of a continuous helix.
An extruder is described that produces a clay col-
umn having such a helix. 3pp 4fig (BCA) Abstr.
No. 1613/65

225
Levitskii, G.D.

Mathematical Analysis of the Operation
of Vacuum Pugmill Auger Blades

Glass Ceram. (Fngl. Transl.) 20(8), 434

This analysis shows the distribution of the
peripheral forces and turning moments at the
surface of the auger, and also the distribution of
shear strains due to friction of the blades on the
body, which permits a more rational design for
the extruder blade of the auger. An equation
wmakes it possible to determine the diameter of
the hub in relation to the coefficient of friction on
the body on the blade of the auger. Another
equation permits one to establish the angle of
rise of the screw line of the auger’s hub in relation
to the magnitude of the coefficient of friction of
the body on the blade. Knowing the angle of rise
of the screw line it is possible to determine the
design of the auger. 10pp 8fig (BCA) Abstr. No.
949/85

226

Mitsubishi Genshiryoku Kogyo Kambushikika-
isha

Process for Extruding Ceramics under
Vacuum

Patent No. French FR 1,382,118, 24 Jul, 1963,

In French. The body is extruded into a de-airing
chamber, then fed directly inte a piston-type
extruder. (BCA) Abstr. No. 43/66

227
Mohler, N.F.
Coutrol of Columns
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Ziegelindustrie 16(22), 830

The control system for measuring consistency
and for the motor load syste is briefly deseribed
and illustrated. The effect of calcined material in
the manufacture of bricks and structural tile is
discussed, and the advantages of calcine over
grog are reported. 2fig (BCA) Abstr. No. 254/64

228

Reveley, A.

Methyl Cellulose in Ceramics and Refrac-
tories

Refract. J. 39(9), 372

The main properties of methyl cellulose used in
the production of refractories and electroc-
eramics are briefly noted: low ash-content water
retentivity, low surface-tension, strong filim for-
mation. thermogelation, and rheclogy. ”Celacol”
grades having viscosities in 2% aquecus solution
of 2,500, 5,000 and 10,000 ¢p may be used, and
the rate of addition of a 2% solution is normally
lower than for an ordinary water addition. When
maximum binding power is required, as in cer-
tain electro-ceramics, low viscosity grades are
used in concentrations of 6-10%. (BCA) Abstr.
No. 467/64

229

Ries, H.B.

Trends in the Development of Prepara-
tion Technology in the {{eavy-Clay
Indusiry

Keram. Z. 15(1), 18

In German. Three main trends are defined: autoe-
mation of individual processes, changeover to
fine grinding, and conversion from volumetric to
gravimetric proportioning. Numerous machines
and layouts are briefly described and illustrated.
19fig 2tab (BCA) Abstr. No. 1717/63

230

Seanor, J.G.

Laminations--What Causes Them in Clay
Perforimance. IV.

Brick Clay Rec. 143(1), 38

68

The tendencies of clays to laminate as a result of
the feed and speed of rotation of augers, the
effects of internal lubricants in the pugging
water, and the relationships of particle size to
laminations. 3fig (BCA) Abstr. No. 30/64

231

Seanor, J.G.

Laminations--What Causes Them in Clay.
111,

Brick Clay Rec. 142(6), 64

The deformability of clays without creating shear
is discussed: also augers, dies, spacer rings, and
their effect on laminations. 4fig (BCA) Abstr. No.
2388/63

232
Thompson, J.dJ.

Forming Thin Ceramics
Am. Ceram. Soc. Bull. 42(9), 480

The first method is an extrusion process in which
a plasticized water-soluble organic binder is
used. The second method is the “knife coating”
of a highly viscous slip onto an impervious carrier
film. An example of a binder system is given for
each process, with supplementary information
on potential binders. 1fig (BCA) Abstr. No.
466/64

233
White, J.F., and A.L. Clavel

Extrusion Properties of Non-Clay Oxides
Ara. Ceram. Soc. Bull. 42(11), 698

Plastic dispersion masses of non-clay oxides were
prepared with organic plasticizers, and the flow
characteristics were measured by an extrusion
method. For a given powder they depend on the
kind and amount of organic plasticizer used and,
for a given plasticizer, on the kind, amount, and
grain-size of the oxide powder. Some non-clay
powders can therefore be prepared with flow
characteristics similar to those of a plastic clay.
Under certain conditions, with a minimum
amount of organic plasticizer, the resulting mass
behaves as a Bingham solid if the pressure neces-
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sary for flow is applied rapidly, but as a dilatant
mass if the pressure is applied slowly. A model
was prepared for the non-clay oxide plastic dis-
persion mass, based on the concept of the
adherence of organic matter to oxide particles,
and is used in the discussion of results to explain

67

changes in flow characteristics. The concept of
film thickness and the character of the outermost
"layers” are used to describe the causes for such
behaviour as thixotropy. 6fig 2tab (BCA) Abstr.
No. 949/64
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234
The Water-Content fquilibrium of Clays

Sprechsaal 97(5), 104

In German. Clays which had been dried at differ-
ent temperatures and relative humidities were
studied. The influences of drying-temperature,
pre-treatiment, and addition of NaCl to the clay
were ascertained. The expansion of a clay on the
absorption of moisture was reasured, and the
effects of NaCl addition, specimen shape, and
drying-treatment were investigated. 5pp b5fig
4tab (BCA) Abstr. No. 1954/64

235
Alviset, L., and G. Arle

Hot Batrusion
Trans. 3th Int. Cerama. Congr., 1964, p. 539

The choice of temperature, steam pressure and
degree of vacuum for hot extrusion is considered
on the basis of laboratory tests. 14pp 11fig 3tab
(BCA) Abstr. No. 947/65

236
Bedeschi, G.

The Warming of Clay for Hot Extiusion
Without the Introduction of Steam

Ind. Ital. Laterizi 18(4), 175

In Italian. A design for heating the spacer of a
pug externally. The clay can be heated to 90
degrees. It is claimed that this procedure is
advantageous when the clay already contains suf-
ficient water. 6pp Hfig (BCA) Abstr. No. 1608/65

237
Belonogov, M.V.

forming Lamination-Free Blanks for
Eleetric lusulators

Glass Ceram. (Kngl. Transl.) 21(8), 465

A theoretical examination of the causes of lami-
nation during extrusion. 4pp 6fig (BCA) Abstr.
No. 379/66

238
Hubner, F.

88

A New Unit for the Homogeneous Distri-
bution of Steam for the Rapid Drying of
Ceramic Ware

Ziegelindustrie 17(20), 749

In German. A patented device admits super-
heated steam uniformly to clay that is to be
extruded. It is in the form of a fixed wheel with
radii pierced with holes. 4pp 6fig (BCA} Abstr.
No. 1609/65

239
Iberg, R.

Influence of Steam Extrusion ou the Qual-
ity of Burnt Products--Aspects and
Experiences

Claycraft 37(5), 168

Tuileries Zurichoises, Switzerland, desired to
produce a brick, without cracks, of 400 kg/cm’
minimum crushing-strength, and 20 g/dm? maxi-
mum water absorption (3000 J 18; 25 x 18 x 13.5
cm). Maximum pressure of the steam addition
was 1.6 and 3.6 atm, according to the required
temperature of the mix. Raw material worked
contained 40% clay, primarily illite, with traces
of montmorillonite. Bricks were Keller-dried and
fired in a zig-zag kiln. The best moisture content
for extrusion was found to be 21-22%. Variations
of plus or minus 2% in the proportion of clay in
the raw material and the degree of moisture in
and regularity of delivery of the raw material to
the press strongly affected drying and firing.
Excellent results were obtained at column tem-
peratures from 65-70 degrees. It is concluded
that the steam treatrment has advantages. 5pp
3tab 13fig (BCA) Abstr. No. 1452/64

240
Levitskii, G.D.

Investigating the Extruding Power of an
Aunger Mechanism

Glass Ceram. (Engl. Transl.) 21(10), 589

A mathematical treatment of the problem. 8pp
6fig (BCA) Abstr. No. 381/66



1964 Documents

241
Lund, H.H., and M.B. Levine

Improvements in or Relating to the Mea-
surement of Consistency

Patent No. Brit. GB 951,848, 11 Mar, 1964,

The clay is mixed in a pug-mill and passed
through a vacuum chamber to remove air before
being fed to a product-forming portion of the sys-
tem. A feeler system is included in the path of the
material flow, such as at a point at the entrance
to the vacuum chamber, and pressure on this
feeler provides an indication of the consistency
of the clay, etc. The force exerted on the feeler
may be converted into an electrical quantity and
this used to measure or control, ete., the mixing
of the material to give the required degree of con-
sistency to the material. 8pp 7fig (BCA) Abstr.
No. 2239/64

242
Pels Leusden, C.O.

The Rheological Properties of Plastic
Bodies in the Heads of Augers

Trans. 9th Int. Ceram. Congr., 1964, p. 553

In German. The flow of clay in the spaces of an
auger was studied by a marking system which
permitted observation of the uniformity of flow
of the clay column. The effect of the taper in the
spaces is discussed. 13pp 14fig (BCA) Abstr. No.
948/65

243

Richez, R.

A New Method for the Study of Lamina-
tion Phenomena

Trans. 9th Int. Ceram. Congr., 1964, p. 227

In French. The effect of lamination on transverse
strength was examined. Frost tests were also
used to reveal lamination. 10pp 6fig 3tab (BCA)
Abstr. No. 946/65

244
Shchepilov, N.S., and Z.M. Shchedrinskaya

New Cross-Piece Design for Mouthpiece
Used to Shape Ceramic Pipes

69

Glass Ceram. {(Engl. Transl.) 21(4), 201

After studying the causes of cracking and trying
a crosspiece with different rib arrangements, the
aunthors developed and tested a design for the
crosspiece with the optimum angle of inclination
of rib. The best results were oblained with a
minimum distance between rib and support
blade. During use at the Artemov Ceramic Pipe
Plant of the crosspiece with inclined ribs, longi-
tudinal lamination of the shaped pipes of
different diameters was not experienced. 2pp 6fig
(BCA) Abstr. Ne. 2434/85

245
Shchepilov, N.S., Z.M. Shchedrinskaya, and V.S,
Leonenck

Eliminating Ring Cracks in the Produc-
tion of Ceramic Pipes

(3lass Ceram. (Fngl. Transl.) 21(6), 336

The cracks in question are formed by the devel-
opment of slip-planes between the moving clay in
the cylindrical part of the socket and the static
part of the body between the plate and the core.
Practical methods are given for preventing these
cracks. 4pp 8fig (BCA) Abstr. No. 330/66

246
Shiraki, Y., N. Otsuka, and K. Ogawa

Studies on the Orientation of Clay Parti-
cles. I1. Studies on Texture in Suspension-
Insulator Green Body

J. Ceram. Soc. Jpn. 72(9), 143

In Japanese. Deals with differences in texture.
The dried body was cut along different directions
to obtain test-pieces for measuring the particle
size distribution, d.t.a., imbibitional swelling in
water, thermal expansion and porosity, and also
the thermal expansion of fired specimens. With
plastic forming not only was the orientation of
clay particles different, but non-plastic grains
were concentrated in the interior of a body, asso-
ciated with flow-phenomena of a plastic mass.
Tpp 12fig 5tab (BCA) Abstr. No. 1614/65
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247
Teilps, B.

Satisfactory Brickmaking as a Result of
Steam Preparation

Ziegelindustirie 17(24), 893

In German. Experience at 18 German brickworks
has shown that most of the faults that arise dur-
ing extrusion and drying can be eliminated by
steam preparation. The economics achieved are
stated in terms of percentages. Types of hot
preparation machines are described. 4pp 6fig
(BCA) Abstr. No. 2030/65
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248
Hot Preparation and Hot Forming

Br. Clayworker 74(875), 110

The injection of steam for preparation and for
shaping is discussed. Preferably the steam gener-
ator should be incorporated in the machine.
Costs are quoted on the basis of experience at
two British brickworks. 3pp 5fig (BCA) Abstr.
No. 22/66

249
Hot Preparation and Hot Forming. I.

Br. Clayworker 74(874), 74

The steam preparation of clay is considered to be
as big an advance as was de-airing. Nearly all of
the firms that have used this process have
reported success. The normal steam pressure is
60-90 1h/in.2. 3pp 3fig (BCA) Abstr. No. 2685/65

250

Alviset, L., and G. Arle

Hot Extrusion

Ziegelindustrie 18(6), 187

In German and French. Experiments showed
that only those clays that can be extruded cold
can be extruded hot. The extrusion temperature
depends on the drying properties and on the
moisture content. Before steam is added the clay
must have a moisture content 4% less than that
required for extrusion. De-airing is important,
although the degree of vacuum is less than in cold
extrusion. The "immediate shrinkage” of the
products on leaving the extruder is the result of
surface drying. Quicker drying is due to higher
temperatures being used in the early stages so
that the rate of water expulsion is increased. The
order in which clays can be graded according to
their drying-properties is the same for both hot
and cold extrusion. With some clays of medium
or poor drying-properties, hot extrusion followed
by rapid drying appeared to lead to some
decrease of mechanical strength. Since the maio
limitation of hot extrusion is the initial moisture
content, clays are being pre-dried in a rotary
dryer and heated without adding steam. The
merits of hot extrusion are regarded as equal to

those of de-airing. 12pp 10fig 3tab (BCA) Abstr.
No. 2688/65

251
Astbury, N.¥., and F. Moore

Torsional Hysteresis in Plastic Clay

Stewart, (v.H.(ed.), Science of Ceramics, Proc.
2nd Conf., Brit. Ceram. Soc., 13-17 May,1963.
New York and London: Academic Press, p. 147

An account is given of some experimental studies
on the behavicur of plastic clay under symmetri-
cal cyclic torsional strain. Characteristic
hysteresis is observed, and a model is proposed
to explain the behaviour. The limitations of the
model are discussed in terms of the observed
results, and the relevance of the work to the con-
cept of technical plasticity is briefly noted. 12pp
4fig 6tab (BCA) Abstr. No. 2025/65

252
Capriz, G., and A. Laratta

Extrusion of Non-Newtonian Bodies
Proc. Br. Ceram. Soc. (3), 117

Bodies are congidered which under simple shear
stress move with a strain rate proporticnal to a
power of the shear stress. A study is made of the
relationship of the bodies in question to more
general continua, and of the properties which
they exhibit under simple conditions. Results are
presented regarding the pressure flow in a conical
die. The behaviour during ram or screw extrusion
is also discussed. 17pp Bfig (BCA) Abstr. No.
708/66

253
Clavel, A.L., J.C. Blake, and J.F. White

Measurement of Fiow Characteristics of
a Plastic Dispersion Mass

Am. Ceram. Soc. Bull. 44(9), 659

A device that provides a graph relating extrusion
rate to applied pressure. Results are shown for
plasticized BeQ. 3pp 4fig (BCA) Abstr. No.
1488/66
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254

Haring, J.

Augers

Ziegelindustrie 18(10), 373

In German. For satisfactory operation the sur-
faces of the knives should be polished whereas

the inside of the barrel should be rough. 2pp
(BCA) Abstr. No. 25/66

Heil, A.C.
The Vacuum Extrusion Machine in the
Fine China Industry

Silik. J. 4(6/7), 140

In German. Filter-cakes are taken straight from
the filter press to the extruder, which horoge-
nizes and de-airs the body. Photomicrographs
show the difference between the texture of elec-
trical insulators made from clay that has been
pugged only and those extruded under vacuum.
2pp 4fig (BCA) Abstr. No. 959/66

256
Herdt, K., and A. Bergholz

The Eifect of Temperature on the Shrink-
age of Ceramic Bedies and Clays During
Drying

Silikattechnik 16(2), 375

The general course of drying of ceramic products
is discussed. 5pp 11fig (BCA) Abstr. No. 1886/65

267
Kampf, L.

Device fer Suppressing Lamination Dur-
ing Extrusion

Silikattechnik 16(11), 351

In German. A multiple rotating intermediate
barrel beiween the end of the auger and the
mouthpiece. This design still appears to be at the
drawing-board stage. 4pp 7fig (BCA) Abstr. No.
1866/66

258
Pickus, M.R., and M. Wells

A Technique for Extrusion Forming of
Brittle and Refractory Compositions

Powder Metall. 8(16), 351

Recently, a number of compounds of transition-
group metals with C, N, B, and Si have been
found to exhibit high values of the important
superconducting parameters, critical tempera-
ture and critical magnetic field strength. As a
group, these compounds are characterized by
high melting points and extreme brittleness, and
hence require special fabricating techniques. A
brief description is given of an extrusion method.
A powdered material, either metallic or not, is
coated with polystyrene in such a manner and
proportion that the mixture as a whole takes on
the characteristics of a typical thermoplastic.
The preparation may then be subjected to the
forming methods commonly employed with plas-
tics, such as moulding, extruding, and hot
forming. Brittle materials may thus be obtained
in the form of rod, ribbon, or wire. These prod-
ucts are next subjected to a programmed heating
cycle in an appropriate atmosphere, during the
course of which the polystyrene is volatilized and
sintering of the powdered material takes place
with retention of the original shape. Under favor-
able conditions, sintering may proceed to a point
where near-theoretical densities are attained.
Among the materials processed by this methods
are the carbides Ta and Nb, carbo-nitrides of Nb,
WC/Co mixtures, and Al,O;. 13pp 6fig (BCA)
Abstr. No. 1867/66

259
Schuster, A.

Suggestions and Resulis in the Shaping of
Ceramic Mixes by Extrusion

Keram. Z. 17(2), 88

In German. Mixes of low plasticity are preferably
worked with a vacuura. Otherwise, de-airing is
much less important than uniform mixing and
moistening of the material. This can hardly be
achieved in the heavy-clay industry with contin-
uous  operation. The author therefore
recommends intermittent weighing of the batch
with subsequent intermittent intensive mixing.
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Examples from practice show that this method
enables many faults which arise with continuous
operation to be eliminated. 2pp 2fig (BCA)
Abstr. No. 2433/65

260
Spiegler, A.

Control of the Operation of an Extruder
for Bricks

Ziegelindustrie 18(18), 625

In German. Equipment for recording the perfor-
mance of an extruder includes an output recorder
and an ammeter. It is claimed that with this
equipment it is possible to determine whether
any irregularities in the clay column originate in
the clay or in the operation of the machine. 4 pp
1tab (BCA) Abstr. No. 1240/66

261
Thomas, H.A.

Laminations Eliminated by
Welded to Auger

Brick Clay Rec. 146(6), 56

Steps taken to reduce breakage and lamination
resulting from the extrusion of bricks were: (1) a
machined and polished insert was introduced
inside the barrel extension; (2) pyramidal vanes
were welded on, and near the end of, the auger
shaft. 3pp 6fig 2tab (BCA) Abstr. No. 709/66

Vanes

73

262
TNO Central Laboratory
The Moisture Content Equilibrium of

Clays
Ziegelindustrie 18(24), 865

In German. A moulded clay product will attain
equilibrium with a certain moisture content cor-
responding to each temperature and hygrometric
state of the air. Knowledge of this state at various
temperatures and relative humidities indicates
whether the raw piece will take up or yield water
under known conditions. The moisture equilib-
rium of pieces of clay, their grain-size (which has
no effect) and temperature (equilibrium depends
on the nature of the clay and R.H. of the air but
not on the temperature) were measured. The
addition of Na(Cl had a slight influence. A major
cause of cracking is too low a residual moisture
content. 5pp 5fig 4tab (BCA) Abstr. No. 1885/66

263
Williamson, W.0,
Causes and Consequences of Clay Parti-

cle Orientation in Ceramic Fabrication
Processes

Lawrence, W.G.(ed.), Clay-Water Systems. New
York, NY: Alfred University, 1965, p. 148

(Abstract not available.) 26pp 7fig 1tab (BCA)
Abstr. No. 1832/66



19686 Documents

264
Alviset, L., and G. Arle

Laboratory Tests on Steam Extrusion. L.
Claycraft 38(7), 250

The tests were carried out with a micro-vacuum
extrusion machine with four steara-injector noz-
zles fitted in the mixer feed box. The steam was
provided by an electric generator capable of pro-
ducing saturated steam up to a pressure of 8
kg/cm?. The influence of the initial moisture con-
tents, the degree of vacuum aud the temperature
were studied. 5pp 2fig 6tab (BCA) Abstr. No.
24/66

265
Ball, AJ.

The FEconomic Advantages of Stcam
Tempering

Claycraft 38(8), 298

Examples are given for hot and for cold extru-
sion. 3pp (BCA) Abstr. No. 23/66

266
Bass-Walker, P.

Clay Preparation and Extrusion. 1.
Claycraft 39(7), 241

The best method of preparation depends on the
type of clay. Shales and hard marls which take up
very little water until crushed are best prepared
dry, using crushing-rolls, dry pans, impact
brakers or ball mills. Clays free from stonss and
soft shales are best prepared by a semi-stiff
method, e.g., in roller mills. Clays and loams that
easily disintegrate and absorb water quickly are
prepared wet. Machines are described. 4pp 4fig
(BCA) Abstr. No. 26/67

267
Belopol’skii, M.S., and N.N. Fantalov

Conveyor for Moulding, Drying and Glaz-
ing Pipes
Glass Ceram. (Engl. Transl.) 23(3), 138

A transfer system for use in the downward extru-
sion of pipes and the dryer for use in pipe-making

are described. Heat consumption of the latter is
less than or equal to 1500 kcal/kg of water evapo-
rated. 3pp 3fig 1tab (BCA) Abstr. No. 1786/67

268
Beyer, B.

A New High-Efficiency Vacuum Extru-
sion Press

Interceram (2), 171

Two extruders are placed one above the other,
joined by the vacuum chamber. A new type of
feeding system with a smooth drawing-in roller
and waisted drawing-in screw ensures a large
ahsorption capacity. Speed control for the two
extruders is independent, and high driving-
power allows bodies of reduced plasticity to be
worked. T'wo cutting sizes treat 4-5 t/h and 10-14
t/h, respectively, of a body with 20-27% humid-
ity. Power required is 20 or 55 kW. The
dimensions are 10 ft 6 in. x 8 ft x 4 ft and 12 ft
x 14 ft 6 in. x 5 {t 6 in. The extruder is readily
adapted to automatic production. 2pp 2fig (BCA)
Abstr. No. 2320/67

269
Bruckner, E.

New ldeas on the Shaping of Porcelain
Bodies

Keram. Z. 18(12), 868

In German. A vacuum extruder in which the
shaft can oscillate, which reduces the viscosity of
the body and eliminates lamination. The roller
making machine is claimed to shape ware with-
out the introduction of stresses. 3pp 11fig (BCA)
Abstr. No. 1484/67

270

Butterworth, B., L.W. Baldsin, and S.G. Coley
Dies for Extruding Perforated Bricks

J. Br. Ceram. Soc. 3(4), 563

A detailed description of the dies developed at
the Building Research Station, England, for the

extrusion of hollow-blocks for complicated
design. 21pp 20fig (BCA) Abstr. No. 1486/67
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271

Conner, J.H.

Mechanization of Pugging Processes
Am. Ceram. Soc. Bull. 45(2), 183

Procedures and equiproent were combined to
mechanize pugging in the extrusion of red-shale
bricks. Pugging was medified and simplified so
that a pug-mill attendant is not required. Addi-
tion of water and monitoring of the pugged mix
mechanically provides an improved and more
consistent pugged roix. Maintenance of equip-
ment components has not besn a serious
problem. 4pp 7fig (BCA) Abstr. No. 2442/65

272

Hall, W.B.

Deflocculants in the Extrusion of Clays
Am. Cerarn. Soc. Bull. 45(2), 211

The effect of adding 0.05% Na silicate was exam-
ined. 1p 2tab (BCA) Abstr. No. 2443/86

273
Klein, 1., and D.1. Marshall

Mathematical Models of Extrusion
Ind. Eng. Chem. 58(10), 36

Refers to the extrusion of plastics. 4pp 3ig Stab
(BCA) Abste. No. 1077/67

274
Kuhn, R.

A Double-Exit Mouthpiece for Bricks
with Thin Walls

Ziegelindustrie 19(1), 4

In German. The clay column is equally divided
by a metal wedge set behind the double mouth-
piece. The relationship between the forces of
inertia and friction is examined, and instructions
are given to ensure steady movement of the col-
umn and uniform pressure disteibution. This
double mouthpiece is claimed to increase cutput
by 66%. 2pp 2fig (RCA) Abstr. No. 2441/68

275
Leumner, H.

The Automatic Production of Sewer-
Pipes
Keram. Z. 18(10), 733

The pipes are 100-500 mm diam and 1-2 m long.
Extrusion and the production of the socket are
entirely automatic, but few details are given. 4pp
4fig (BCA) Abstr. No. 1078/67

276
Otremba, R.R.

Extruded Xerogel Catalysts Containing
Magnesia Particles

Patent No. U5, UJS 3265793, 9 Aug, 1966, 4 pp.
USA

Solid mixtures of Si0,-MgQ and 8i;-AL0;-MgO
become easily extrudable when US.P. grade
Mg0 is used instead of technical grade MgO. The
former has a much higher surface area {(greater
than 100 mz/g) and pore velume (greater than
0.20 cc/g) than the latter. U.S.P. grade MgO 5-35
weight % (dry basis) was used in the preparation
of the xerogel, Water 35-55 weight % based on
the wet mass gave the best plasticity during the
extrusion process to yield rods, pellets, or the like
for use as catalysts. (CAS) Abstr. No. CA66(2)
:6061e

277
Pels Leusden, C.0.

The Design of Mouth-Pieces for the Man-
ufacture of Curved Pipes

Ber. Dtsch. Keram. Ges. 43(10), 640

In German. Curved pipes can be extruded by
means of an eccentric shaft or by altering the
depth of the mouthpiece. Calculations are dem-
onstrated for two clays, and the results are
discussed. Only the use of a modified mouthpiece
gives satisfactory curved pipe. 2pp 1tab (BCA)
Abstr. No, 1079/67

278
Pels Leusden, C.0.

Flow in the Extruder
Ziegelindustrie 19(16), 613
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In German. Pressure-measuring devices were
installed at various points along the screw of an
extruder, and the pressure was measured as a
function of length of screw, output, speed of rota-
tion and moisture content. The effect of power
consumption on the guality of the clay coluini
was also examined. The output of a clay extruder
is usually only 18-24¢ of the theoretical. 10pp
10fig (BCA) Abstr. Ne. 564/67

279
Pels Leusden, C.O.

Flow Mechanics Within the Pug
Trans. 10th Int. Ceram. Congr., 1964, p. 471

In German. The processes taking place in a pug
are discussed, particularly mixing and fow. 14pp
15fig (BRCA) Abstr. No. 1785/67

280
Stefan, B.

Rheological Properties and the Forming
of Fireclay Batches
Polska Akad. Nauk, Ceramika (5), 71

In Polish. The pressure developed during the
extrusion of mixes containing various amounts of
water was measured. The rate of extrusion at var-
ious moisture contents was also determined.
24pp 6fig Ttab (BCA) Abstr. No. 1485/67

281

Stolze, W., and J. Vesper

A Simple Device for Assessing the Qual-
ity of Ceramic Bodies Coming from the
Pug

Silikattechnik 17(5), 152

In German. A torsion test was used. The direc-
tion in which the sample is taken from the clay

column has considerable influence on the result
of the test. 3pp 9fig (BCA) Abstr. No. 3253/66

282
Van der Klugt, L.J.AR.

Extrusion Problems--A Remavkable Phe-
nomemon Shown by Extruded Products:
Impairment of Quality Due to Delays
Befere Drying

QOesterr. Keram. Rundsch. 3(9/10), 167

In German. The defects are due to loss of plastic-
ity obtained by de-airing and the appearance of
cracks within the brick, which occur when drying
is very slow, and depend on the nature of the
clay, the temnperature of shaping, the tempera-
ture at which the bricks stand before drying, the
amount of de-airing, and the consistency of the
body during shaping. The defects are attributed
to the evolution, during standing, of gas dissolved
in the water contained in the brick. It follows
that, during shaping, the voids and the tempera-
ture should be as high as possible, and the
structure might be improved by the addition of
brick dust. 5pp 8fig (BCA) Abstr. No. 808/67

283
Williamson, W.O.

Structure and Behaviour of Extruded
Clay. I. Surveying Microstriucture and
Flow Patterns

Ceram. Age 82(2), 39

The lamination of a clay during extrusion was
studied. The laminar flow produces superficial
layers having special properties, and slip bands
occur perpendicular to these layers. Kaolinite
and illite or other micas are the most abundant
clay iminerals in conventional ceramic bodies.
Their crystals and cleavage fragments are essen-
tially plate-like, and thus develop planar
orientation when extruded. The ”peel” method
was used to study clay textures. It consists of
impregnation of test pieces with suitable organic
plastic containing a soluble dye. Colouring is
compared after extrusion. Potential laminations
may also be revealed by freezing the extruded
column. Ice films form and then thicken as water
migrates to the growing ice crystals. The result-
ing expansion accentuates the tendency of the
test-pieces to fracture when it is subseguently
thawed. Subjection to vacuum may also reveal
potential laminations. 2pp 1fig (BCA) Abstr. No.
2444/66

284
Williamson, W.0.
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Structure and RBehaviour of Extruded
Clay. I1. Piston and Auger Extrusion

Ceraim. Age 82(3), 27

Thin circular discs were made of fine-grained
kaolinite-illite ball clay. When placed face to face
these discs formed a cylinder in which the clay
platelets were approximately perpendicular to
the axis. 'The cylinder fitted into the 12.5 mm LD.
barrel of an extruder. A piston forced the cylin-
der through a die via a channel 6.5 mm 1L.D. and
16 mm long. Expulsion of the clay, which reduced
the diameter of the cylinder by about 50%, rear-
ranged some of the platelets parallel to the
surface of the extruded column and perpendicu-
lar to their original position. A region of
minimum defermation occupied the central part
of the extruded column. With auger extrusion
the structure is more complex because of the
action of the screw or knives. A laminar flow-
pattern is produced by slowing down of progress
along the auger. The clay develops a polish or

77

thin layer against the surface of the layer, Spiral
S shapes can be found in cross-sections of some
cclumns made by piston, not auger, extrusion.
The polished layer originally produced at the
surface of the auger may be involved in these spi-
rals and provide textural heterogeneities which
help to produce laminations. 3pp 5fig (BCA)
Abstr. No. 2599/66

285

Williamson, W.0.

Structure and Behaviour of Exiruded
Clay, IT], Bffects of Extrusion

Ceram. Aze 82(4), 41

A cylinder of extruded clay contains more water
in the middle than in the outer layers, thus giving
rise to uneven drying shrinkage. The shrinkage
is greater perpendicular than parallel to the
direction of extrusion; however, with very large
extruders this tendency may be reversed. 3pp
1fig (BCA) Abstr. No. 28/67
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286

Donotti, S.

A New High-Output De-Airing Pug for
Stiff Extrusien

Keram. Z. 19(3), 151

In German. A new [talian de-airing pug can
extrude clay containing 17-209 water at 30

tons/hr. It can produce solid or perforated bricks.
1p 2fig (BCA) Abstr. No. 2241/67

287
Fawcett, J.D.
Sonie Aspects Concerning American

Brick and Pine Machines
Claycraft 40(4), 134

Short notes on U.S. practice in stockpiling, clay
preparation, screening, blending and extrusion.
3pp 8fig (BCA) Abstr. No. 2774/67

288

Maurer, K.

Accelerated Stiffening of Exitruded
Ceramic Boddies

Silik. J. 6(7/8), 215

In German. Screw and piston extruders were
used to make small steatite tubes or disks, porce-
lain rods 100 mm diam, or stoneware pipes 250
mm diam. Electrodes were inserted in the
spacers, and the body in this zone was heated to
80-90 degrees. Soon after its exit from the
mouth-picce, the clay column dries out, and the
column stiffens. 4pp 6fig (BCA) Abstr. No.
636/68

289
Maurer, K.

The Mechanical Properties of Ceramie
Bedies from the Viewpoint of Their Dry-
ing Behaviour

Silik. J. 6(7/8), 209

In German. Five porcelain bodies were submitted
to tensile, transverse, and shear tests; the trans-
verse test was the most reliable. During drying,
these bodies passed through three stages of

78

stress/straisn  behaviour: plastic, elastic and
Bingham. The danger of cracking was found to
depend on the time during which the body was
exposed to stress. Rapid drying can sometimes be
less damaging than slow drying. 5pp 12fig 1tab
(BCA) Abstr. No. 647/68

2990
Pels Leusden, C.O.

Mixing and Homogenizing During the
Preparation of Plastic Ceramic Bodies
Ziegelindustrie 20(22), 710

In German. The m:ixing of a plastic body contain-
ing 2 or 3 constituents is considered theoretically.
Various types of mixer are characterized by for-
mulae. Particular attention is paid to the

dispersion of the water that is present. 6pp 11fig
(BCA) Abstr. No. 1117/68

291
Pels Leusden, C.O.

Relationships Betwsen the Rheological
Propertics of Plastic Ceramic Materials
and Certain Technical Values During
Shaping

Ber. Dtsch. Keram. Ges. 44(10), 506

In German. Starting from a comparison of the
characteristics of ideal elastic, viscous, and plas-
tic bodies, the author goes on to investigate the
true behavior of plastic bodies, quoting various
examples of preparation and shaping. Particular
reference is made te the fact that the yield value
is a tensor and to the dependence of the yield
value on the water content of the body and on the
hydrostatic pressure during shaping. 7pp 12fig
(BCA) Abstr. No. 1118/68

292

Produits Chimigues Pechiney-St Gobain
Ceramic Material Extrusion

Patent No. Brit. GB 1,064,018, 5 Apr, 1967,
The extrusion of hard abrasive grains is facili-
tated by adding gibbsite of large active surface

area, e.y., greater than 80 m?/g. The method is
particularly suitable for preparing extruded
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ceramics comprising ALO,, e.g., for muaking cata-
lyst carriers and other refractory objects. In an
example, alpha-Al,0; of Blaine area 10,000 cm?/g
is ground to particles of a mean grain size 2.5 mu
m, grains of less than 5 mu m forming 99.56% of
the total mass. A paste is prepared with 100 g of
the Al O3, 57 g of water and 1.5 of gibbsite having
a large active surface area, and is extruded into
’sausages” 12 mm diam and of unfired density
1.9/em?. The density becomes 3.8 g/cm? after fir-
ing at 16060 degrees C for 1 hour, and 3.85 g/cm’®
after firing at 1650 degrees C for 1 hour, the
extrusions being of smooth appearance. (BCA)
Abstr. No. 2463/67

293
Radford, C., L.K. Austin, and J. Collier

The Effect of Flocculants on the Plasticity
of Bone China

Ceramics (London) 18(219), 23

The effects of Al[S04]37 MgSO4, HzSO4, NﬂzSO4
and HCI on the viscosity of bone-china slips and
on the plasticity of a bone-china body were deter-

rained. The body used consisted of (% ): calcined
bone, 48; china clay, 24; Cornish stone, 24; hall
clay, 2; hentonite, 2. 4pp 56y 2tab (BCA) Abstr.
No. 2553/87

294
Van der Klugt, L.JAR.

Loss of Quality of Extruded Clay Prod-
ucts

Klei Keram. 17(1), 3

In Dutch. Vacuum-extruded products may lose
their plastic deformability or even develop inter-
nal cracks when they are protected from drying
for some time before entering the dryer. This
phenomenan is stated to be caused by air solved
in the terapering water of the clay under influ-
ence of the forming-pressure. When the pressure
falls off, the air may be fresd. If this happens in
small bubbles only, plastic deformability will dis-
appear. If the freed air concenfrates at a few
points, internal cracks will result. 11pp 8fig 2tab
(BCA) Abstr. No. 1487/67
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285

Mass Producticn of 4-in. Pipes

Br. Clayworker 76(912), 24

The new works of Ellistown Pipes, Ltd at Wood-
ville, ¥ngland, produces 4-in. pipes in 4-ft
lengths. They are taken automatically from the
extruder and placed on pallets; fork-trucks lift
them to the dryer, in which they remain for 8 1/2
hours. The dried pipes are set by hand on kiln

cars. The tunnel kiln is oil-fired through the roof
and wails. 5pp 9fig (BCA) Abstr. No. 230/69

296
Albengue, M.

A Note on Brick Production by Two-
Layer Extrusion

Terre Cuite 37(2), 14

In French. A 5-10 mm coloured ribbon of clay
was extruded through the same die as the bulk of
the brick. Only about 10% of the brick volume
was thus coloured, but the coloured surface layer
was thick enough not to show a different colour
if it was chipped during transport and handling.
2pp 1fig (BCA} Abstr. No. 81/62

297
Allegrini, A.P., and T.A. Cecil

Strong Activated Bauxite Aggregates
Having a High Surface Area

Patent No. U.S. US 3406125, 15 Oct, 1968, 4 pp.
UsaA

Crushed bauxite containing gibbsite with
50-60% Al,O; and 1-156% SiQ, is converted to
durable porous pellets for use as adsorbents or
catalysts by moistening small granules, before
calcining, with 50-70% NaOH solution to pro-
vide 3-10% NaOH by weight of dry ore, and
extruding the plastic mass to 0.2-0.6 in. diameter
rods, which are cut to pellet lengths, reacted
45-90 rainutes at 275 to 300 degrees F for harden-
ing, and finally activated at 650 to 700 degrees F
for 45-120 minutes for calcining to 6-12% volatile
matter content. Pellets thus treated have greater
than 70% hardness by the “4 ball” test of U.S.
3,078,518, with specific surface area greater than

8¢

100 mw?*/g. The bauxite is crushed finer than 30
mesh, but powder finer than 60 mesh can be used.
When Surinam bauxite containing 31% volatile
matter was roll-crushed finer than 28 mesh with
5% through 325 mesh, 45 Ib was mixed in a pug
mill with 2 kg 50% NaOH solution, giving 7%
NaOH by dry weight. The mixture at 105 degrees
F was extruded through 3/16 in. holes and
reacted 2 hours in an air stream at 300 degrees F.
Then the pellets were heated in 30 minutes to 700
degrees F in a rotary dryer and held 1 hour at
temperature to lower the volatile matter content
to 9.2%. The product had a surface area of 124
m?*/g and samples coarser than 4 mesh had 91%
hardness by the 4-bali test, compared to 17% for
granilar Surinam ore activated at 650 degrees F,
without previous NaOH treatment, and having a
surface area of 223 m*/g. The harder material is
more useful for removing moisture from organic
fluids or gas, for decolorizing oil, wax, or fats, as
a desulfurization catalyst, or a carrier for Cr
oxide catalysts. (CAS) Abstr. No. CA70(2):5582w

298
Braithwaite, E.R.W.

Machinery
Claycraft Struct. Ceram. 42(3), 75

Equipment (mainly Continental types) for wet
preparation of brick clays is described. Mixer fil-
ters can replace the usual edge-runner mill; the
simallest machine of this type has a throughput
of 20 tons/hr, the largest 80 tons/hr. Details of
high-speed rolls are given; they are useful in ren-
dering limne nodules harmless. Methods of storing
clay are discussed. A steamheated extruder is
mentioned that produces 17,000 hollow blocks an
hour; the steam heating saved 34 kW in power
and reduced drying tire by 30%. Some features
of de-airing are also discussed. 7pp 10fig (BCA)
Abstr. No. 1634/69

299
Chen, Y.M.

A Simple Statistical Theory of the Stress/
Strain Helation in Plastieity

Jpn. J. Appl. Phys. 7(6), 567
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{Abstract not available.) (BCA) Abstr. No.
453/69

300
Clarke, B., and J.A. Kitchener

The Irzfluence of Pulp Viscosity on Fine
Grinding in a Ball Mill

Br. Chem. Eng. 13(7), 291

There is no unique relationship between the vis-
cosity of the charge in a ball il and the
efficiency of operation. The major effect of delib-
erately changing the consistency of the charge in
a smooth-walled laboratory mill is to alter the
whole regime of circulation of the lead; conse-
quently the power consumption changes and so
do the relative contributions of impact breakage
and attrition. When all possible steps are taken
to keep the dynamic regime and the work input
constant, the yield of products smaller than a
specified sieve size is not enormously dependent
on the nominal viscosity, but it does pass through
a flat maximum around 100 c¢P, and there is a
small minimum around 20 ¢P. These results are
in agreement with the traditional theory that for
fine grinding the medium should coat the balls,
but not be so thick as to be iropenetrable to
impacts. The results suggest that even in the lab-
oratory mill used, impact fracture of the feed was
vever damped by viscosities up to 700 <P,
whereas attrition was considerably reduced. Pos-
sibly the large particles adhere to the grinding
bodies but yet protrude above the coating and so
receive full impacts. The minimuwn around 20 ¢P
is probably associated with changes in the effec-
tive friction between coarse particles and the
grinding balls and between balls and mill walls.
6pp 14fig (BCA) Abstr. No. 58/69

301
Douma, G.H.

The Shortening of Highly-Plastic Clays
by Additions of Calcined Clay or Sand.
The Effect on Firing Behaviour and on the
Properties of the Unfired and Fired Prod-
ucts

Kiei Keram. 18(2), 30

51

Netherlands

In Dutch. Work carried out on Dutch elays by
TNO s described. In general the best results
were obtained using calcined clay. 13pp 3fig 5tab
(BCA) Abstr. No. 1744/68

302
Ewing, WA,

Progress in Structural Clay Products
Br. Clayworker 76(910), 30

Concerned chiefly with hollow blocks: their vari-
ety in design, mouth-pieces for their extrusion,
and U.K. Building Regulations bearing on their
use. 3pp 1tab 3fig (BCA) Abstr. No. 2613/68

303
Fielding and Platt, Ltd.

Hydraulic Extrusion Press
Patent No. Brit, GB 1,137,430, 18 Dec, 1968,

A machine for the continuous extrusion of carbon
sections has an extruding chamber with two dia-
metrically opposite inlets, and closure member
reciprocable from one inlet to the ather to close
them according to the inlst pressures. Adjacent
each inlet is a carbon chamber and a hydraulic
ram. Whilst one ram is operative to feed carhon
to the extruding chamber forvcing the closure
against the other inlet, the other ram is with-
drawn, allowing charging of the second carbon
chamber. (BCA) Abstr. No. 1158/69

304
Gratz, R.

A Quantitative Apvreciation of Textural
Faults in Ceramic Products and Methods
for Their Elimination

Ziegelindustrie 22(9-10), 197

In Gerinan. The faults in question arve those
found in structural clay products that have been
extritded. The term “lamination index” is pro-
posed for the ratio of the tensile strength of a
sample of the extruded clay when measured in
the direction of extrusion to that measuved per-
peudicular to this direction. The manner in
which this index varied with the following factors
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was studied: moisture content, degree of vacuin
in the pug, volume of air contained in the clay,
the amount of non-plastics in the clay. Some cor-
relation with frost resistauce was attempted. 7Tpp
16fig (BCA) Abstr. No. 77/70

305
Hubier, F.

Steam Treatment by Means of Star-
Shaped Devices in Auger Machines for
Stonewarzs  Pipes--Hot  Storage of
Cersmic Bodies

Ziegelindustrie 21(2/3), 29

In German. With this star-shaped device, the
whole operation of hot shaping is carried out in
the pug. An example is given of a vertical pug
with a horizontal star-shaped distributor. This
raethod of heating clay can also be adapted to the
storage of hot clay ready for use. pp 2fig (BCA)
Abstr. No. 1742/68

306
Kilgore, R.V., and W.0. Williainson

Extrusion and Microstructures of Clay
and Clay-Graphite Mixtures

Arm. Ceram. Soc. Bull. 47(8), 707

The flow-puint pressure of ram-extruded kaolin-
ite-illite clay, with or without admixed graphite,
decreased with the water content according to
the equations of Stull and Johnson or of Goodson
and Hodgkinson. The extruded cvlinders showed
a planar particle orientation parallel to their
curved surfaces, crossed diagonally by slip bands
in which the clay platelets were arranged as if the
cylinders had been formed by axial tension and
radial compression. Graphite flakes prevented
the slip bands from developing freely. Stresses
during exirusion reduced some graphite flakes to
contiguous fragments. Such fractured graphite
may have contributed to the low modules of rup-
ture of the dried cvhinders. 3pp 3fig (BCA) Abstr.
No. 588/69

307
Klaubert, H.

A New Pug With a Slicing Device for
Feeding Cup-Making Machines

Glas-Email-Keramo-Tech. 19(9), 324

In German. The barrel is 120 mm diam. There
are two pneumatically operated cutting-wires.
The clots move onto a band conveyor. 2pp 4fig
(BCA) Abstr. No. 590/69

308
Milde, K.

Thirty Years of Hot Preparation
Sprechsaal 101(2), 39

In German. The author recommended hot prepa-
ration thirty vears ago; this process has become
accepted only during the last 10 years. Foints
that should be watched include: use of saturated
water vapour, prevention of cooling of the clay
overnight and maintenance of the moisture con-
tent between 25 and 40% to ensure a drying
shrinkage between 6 and 15%. 3pp (BCA) Abstr.
No. 1741/¢6¢&

309
Oberschmidt, L.E.

Dickey First to Extrude 36-48 Inch Pipe
Horizontally

Brick Clay Rec. 155(4), 42

This article is of the question and answer type;
it deals with Dickey Clay Mfg. Co., U.S.A. The
reasons for choosing horizontal rather than verti-
cal extrusion are given. The shaft in the exiruder,
which operates under vacuum, rotates at 39 rpm
and its capacity is 45 tons/hr. 4pp 19fig (BCA)
Abstr. No. 1135/69

310
Ovenston, A., and J.J. Benbow

Kifects of Die Geometry on the Extrusion
of Clay-Like Material

Trans. Br. Ceram. Soc. 87(11), 543

A comparison is made between expressions
developed from published theories describing
the extrusion of clay-like materials through dies
of various shapes and experimental results on
alumina trihydrate, bentonite, water mixtures.
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Data showing the effects of die geometry on pres-
sure/output rates in both a rarn extruder and
screw extruder ave presented. An analysis of
these results is made in terms of theories which
predict the effects of changes in die length, diano-
eter, and cons angle, in order to illustrate the
relative contributions made by ditferent parts of
the die to the total flow impedance. 25pp 20fig
1tah (BCA) Abstr. Ne. 1134/69

311
Packard, R.Q.

Measurement of Agueous Conductivity of
Unfired Ceramic Bodies

Am. Ceram. Soc. Bull. 47(12), 1138

A method for deriving the aqueous conductivity
of ceramic bedies from the moisture outflow data
obtained with a pressure merabrane cell. The
technigue and analysis are illustrated by results
for a brick clay. 2pp 2fig 1tab (BCA) Abstr. No.
1668/69

312
Robinson, G.C., et al.

Raw Material Parameters Determining
Extrudability

Am. Ceram. Soc. Bull. 47(9), 822

Raw-material characteristics that determine the
internal structure of extruded ohjects were inves-
tigated. Synthetic mixtures were prepared which
perimitted evaluation of clay quantity, clay min-
eral, particle size of clay component, particle size
distribution of non-plastics and chemical addi-
tives. Body composition determined the stress/
strain property, differential shrinkage, internal
friction, cohesion and adhesion of a body. These
properties determined the internal structure of
the extruded object. Information obtained on
synthetic mixtures was used to predict changes
that might correct lamination. 11pp 25fig 3tab
(BCA) Abstr. No. 587/69

313
Rose, D.A.

Water Movement in Porous Materials, 3
Evaporation of Water from Soil

83

Br. J. Appl. Phys. 1, Series 2,(12), 1779

The equation of vertical flow is adapted to
describe the evaporation of water from a semi-
infinite porous material during the second stage
of drying when water loss is limited by the distri-
bution of water In the materiall Flow
measurements on long columns of aggregates of
six soil materials confirm the theory and enable
the transport parameters controlling fow to be
foiind over the range of volumetric water content
theta (com? water/cm®) from aggregate saturation
theta, to dryness (i.e., from near p¥ 2 to near pF
7). Evaporation from porous materials initially at
a uniforin water content theta, produces profiles
of theta mvazlant with zt7/2 (w iere 7 is the depth
in coi and t the time in seconds) which differ for
each material. As theta decresses from thata,
diffusivities [D em? s caleulated from these
profiles full to a minimum, then rise o a subsid-
iary maximaum clese to diyness, before falling
again as theta appreaches zers. Sue»h behaviour
accords with prediction. Mvdraulic conductivi-
ties [k cm s7'] fall continucusly as theta decreases
from theta, to zerc. 13pp blig (RCA) Abstr. No.
1663/69

314

Smith, D.K.,, Jz., and 5. Weissmann

and Grain Deformation
veryetalive Berylliaom

Besidual Stress 2
in Extruded Po!
Oxide Coeramics

J. Am. Ceram. Soc. 51(6), 330-6
USA

Residual strain measurenients on a series of sin-
tered Be( tubes indicate that significant stresses
developed during processing from the thermal
expaasion avisotropy. X-ray topographic studies
show that the resulting streins are preferentially
located near grain and subgrzin boundaries.
Fine-grained samnples, less than or squal to 20
mu, de not show pronvunced subgrain structure
and exhibit lower dislocation densities in the
grain interiors than do coarse-grained samples.
(CAS) Abstr. No. CA89(6):21656h
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315

Tesla, N.P°.

Extvasion Press

Patent No. 8rit. GB 1,133,011, 6 Nev, 1968,

A machine for extruding ceramic in the plastie
state has a chanmber containing electrodes for
passing current through the material being
extruded. The electrodes cover parts of the
chamber wail symimetrically relative to its axis.
When the clectrodes are connected o a potential
source, an electric field is produced in the mate-
rial In the chawber, heating the extruded
material uniformly. {BCA) Abstr. No. 1150/62

316

Van der Klugt, L.J.AR.

The Shortening of Highly-lastic Clays
Klei Keram. 18(1), 2

In Dutch. The addition of precalcined clay to
highly-plastic clay to facilitate diying and firing
was studied. (BCA) Abstr. No. 1743/68

317

W.T. Copeland and Sons, Ltd.

Pug Mill

Patent No. Brit. GB 1,127,808, 13 bSep, 1968,

A pug for removing occluded aiv from potter’s
clay has a rotating helical screw which forces the
clay into an evacuated chamber through a perfo-
rated plate, the holes in which taper and siope
upwards iiiio the chamiber at 20 degrees to 28
degrees to the horizontal, so that ribbons of ciay
fall, aud stretch, in the chamber Lo improve air
removai. 1'he plate may have holes of three sizes,
the largest being near the periphery and haviong
the greater slope. Clay passes front the chamber
into an exirusion press. {ACA) Abstr. No. 87/69

Recent Tronds in Auger Desigaos for Clay

Augers are divided into two types: those in which
the displacement volume per revolution is cons-
tant in all pitch sections of the auger, and those
in which this volume varies along the auger. The
mathematics of the two types are considered.
Some mechamnical and physical factors affecting
design are noted. 3pp Hfig 2tab (BLA) Abstr. No.
2027/68

319
Williainson, W.0.

Dimensional Changes awnd  Micro-
Structurves of Unfired Clay Products

Interceram 17(3), 199

Unfired clay products change in dimensions
when they lose or gain water. The linear changes
are comimnenly greater perpendicular rather than
parallel to the plane in which the clay platelets
tend to be oriented. Anisotropic drying-
shrinkage is enhanced by added graphite flakes
but reduced by non-plastic particles that are not
markedly flat. If fabrication processes separate
ihese particles more widely in one plane than in
planes perpendicular thereto, the drving-
shrinkage in this plane may be relatively greater
because of the greater average thickness of plas-
tic clay between the particles. The greater
shrinkage may be perpendicular to the direction
predicted from the preferred orientation of the
clay platelets. Shrinkage in a particular direction
may vary because uneven moisture-contents are
produced during deformation, casting, or drving.
Moisture differences persist because water-
movement is controlled by differences in the
potential energy of the water rather than by the
clay-water proportions. These proportious may
vary with local differences it the micro-structure,
vel the water involved may be in energetic equi-
librium. Linear changes caused by recovery from
deformation are superimposed additively or sub-
tractively on those due to the loss or gain of
water. Recovery may cause specimens to curve
during drying in a sense opposed to that pre-
dicted from the moisture-gradients
accompanying desiccation. 6pp 6fig (BCA) Abstr.
No. 601/62
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320

Methods for Reduecing Lamination Dur-
ing Extrusion

Hegelindustirie 22(13-14), 305

In German. The article is based largely on Rus-
sian reports and concerns modifications to the
blades and to the mouth-piece; it is useful to be
able to adjust the mouth-piece length. Some
advantage is claimed for vibration of the
extruder at 3000 cyclas/min, the amplitude of
vibration being 0.5-1 mm. 3pp 5fig (BCA) Abstr.
No. 78/70

321
Urethane Rubber Extends Muailer Life,
Reduces Sticking

Ceram. Age 85(3), 20

A muller-mixer is used at a U.S. refractories
works for the mixing of chrome ore and magne-
site with H,;80, as a chemical binder. After 16
months use it would seem that a urethane rubber
coating on the whee! treads and hottom liners
will double the life. 1p 2fig (BCA) Abstr. No.
2858/69

322

Atkinson, C.R.

Quarrving and Clay Preparation

Br. Clayworker 78(320), 26

The importance of an informed evaluation of a
clay deposit prior to its exploitation is empha-
sized. The principles of quarrying and clay
preparation are set out. If a material can be
found either wet or dry, the wet process is prefer-
able because it combines grinding with

tempering and is also less subject to cutput flue-
tuations. 3pp (BCA) Abstr. No. 2227/69

323
Bohm, J.

Steam Preparation of Clavs
Ziegelindustrie 22(11-12), 254

In German. Superheated (180-350 degrees)
steam is generally preferable to low pressure
steam, of which 150 kg is needed to treat 1000

jed]

o

as only 90 kg of high pressure steam
is requived. Dyving time in sither case is reduced
by 40-70%, and output of the pug is 8-10%
higher. 6pp 7fig (BCA) Abstr. No. 76/70

324
Braithwaite, ER.W.

Machinery for Wirecut Brickworks

Br. Claywerker 78(521), 15

Machives made by the following firins are
described:  DBedeschi, Handle, Concordia,
Bongicaoni, Frey, Steenbrugge, Zehner, Keller.
6pp S (BCA) Abstr. No. 2854/69

325

Christenzen, R.W., and J.S. Kimu

Bheological Model Studies in Clay

Clays Clay Min. 17(2), 83

The process of deformation in claye is vienalized
as the corabination of recoverable deformation
resulting from bending ardd rotation of individual
particles and irrecoverable deformation due to
relative movement be'fwr—ren adjacent particles at
their peints of contact. The relative movement
between particles is treated as a rate process in
which interparticle honds are continually broken
and reformed as the deformation procesds.
Accordingly, the rate of deformation is goverperd
by the ﬂr‘tww“mm energy associated with the rup-
ture of interparticle bonds, Thus, o terms of
rheol\)guﬂl maodel, the fundamental element con-
sists of a spring, representing the recoverable
deformation, in series with a rate process dash-
pot representing the irrecoverable deformation,
Owing to the heterogenecus nature of the fabric
of clay snils, Le., varying pavrticle size, shape, ori-
entation, surface characteristics, ete., a wide
range of activation energies, clastic st if’ ness, and
other material properties is anticipated. This is
accounted for by assuming a Gaussian distribu

tion for the model properties. Thus, the complete
rheological mode! posiulated in this study con-
sists of a combination of spring and dashpot
elements covpring the complete spectrivn of
model properties, The reaponse of the rheological
model is analyzed for creep and constant strain-
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rate loading. The analysis is accomplished
numerically using a digital computer because no
closed form solution exists for the nou-linear sys-
tems of eguations that result from this model.
Experimental data for a number of triaxial tests
on clays under various conditions of loading are
presented for comparison with the model
behaviour. (BCA) Abstr. No. 9/70

326

Franklin. A.G., and R.J. Krizek

Complex Viscosity of a Kaelin Clay

Clays Clay Min. 17(2), 101

The complex viscosity of a material is a two-
component quantity, comprising real and imagi-
nary parts. The real part of the complex viscosity
1s often very useful because in many materials it
approaches the ordinary steady-fow viscosity at
low frequencies. Because many materials with
high viscosities are very slow in reaching a
steady-flow condition, the determination of the
steady-flow viscosity may be very difficult; how-
ever, an approximation can often e obtained
from low-frequency values of the real pari of the
complex viscosity. In this study, the complex vis-
cosity of a Georgia kaolin has been determined
by mmeasurements made on specimens subjected
to oscillatory simple shear, aver thiee decades of
frequency. Other independent variables in the
study are the water content of the clay and the
shear strain amplitude. Data were obtained from
experimental roeasurements in the form of val-
ues of the magnitude, or ahsolute value, of the
complex viscosity, and the phase angle between
the immposed oscillatory strain and the stress
response. {BCA) Abstr. No. 10/70

327
Gippini, K.
The Atterberg Limits 2and the Moulding

Properties of Brick-Making Boedies
Traus. 11th Int. Ceram. Congr. 1968, p. 535

In French. A systematic investigation of the
Atterberg limits for bodies comprising two clays
and a sertes of deflacculants has established the
relationship between the amount of deflocculant

86

in a body and the plasticity index as linear. A
study of the casting and drying characteristics of
various raw materials and application of the
(Casagrande diagraim, widely used in soil mechan-
ics, has enabled an easy and rapid procedure to
be established whereby the optimum proportion
of mixture of several raw materials can be deter-
mined so as to provide the best drying and
casting characteristics at the same time. 15pp
Sfig 4tah (BCA) Abstr. No. 1753/70

328

Harmathy, T.Z.

Simultaneous Moisture and Heat Trans-
fer in Porous Systewms with Paviicular
Reference to Drying

Ind. Eng. Chem. Fundam. 8(1), 92

Based on an examination of the liquid-vapour
equilibria and of the mass and energy transfer
processes in porous systems, a theory has been
developed for simultaneous mass and heat trans-
fer during the pendular state of such systems. A
set of differential equations is presented which,
when solved with the appropriate initial and
boundary conditions, yields the complete mois-
ture content, temperature, pressure history of
the system. By theoretically simulating various
drying processes it is shown that during the fail-
ing rate period the evaporation-condensation
mechanism is the governing mechanism of diy-
ing. The application of the thecry to transient
heat conduction in the presence of moisture and
to transient vapor transfer through porous media
is also llusirated. 10pp 9fig 4tab (BCA) Abstr.
No. 2899/69

329
Hepworth Iron Co., Ltd.

Pipe-Making Apparvatus
Patent No. Brit. GB 1,141,065, 22 Jan, 1959,

Equipment to compress clay particles having a
moisture content less than 19 and then to
extrude a pipe under high pressure inciudes a
vertical cylinder forming a female die. A tubular
plug is fitted in the lower end of the cylinder. A
piston extends through the plug and carries an
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enlarged head at its upper end. The head is of
smaller diameter than the bore of the cylinder
and forms a male die which defines an annular
extrusion passage with the inner surface of the
cylinder. The annular charmber between the cyl-
inder and piston is first filled with clay, and the
particles are compressed hy movement of the pis-
ton head towar’s the plug. After compacting of
the clay it is extruded as a densely consolidated
mass with a pressure greater than 750 1b/in? at
the extrusion outlet. (BCA) Abstr. No. 1841/69

330
Hofmann, U., et al.

Measurements of the Plasticity of

Kaolins and Clays
Ber. Disch. Keram. Ges. 45{6), 293

In German. The best method of measuring plas-
ticity is by determining the strength of the body
for a water content giving a reasonable consis-
tency, as measured, for instance according to
Pfefferkorn or Cohn. But if clays at this consis-
tency are tested for their tensile strength by the
method of Linseis, Scharrer and Hofmann, the
extension of the extruded column is so high that
the method can no longer be used with clays (as
distinct from kaolins), With the latter one can
just about obtain values roughly corresponding
to the Pfefferkorn or Cohn numbers. With a
slightly lower water content, the tensile strength
of clays can be measured and gives a satisfactory
agreement with the Pfefferkorn and Cohn values.
According to these measurements clays are no
more plastic than kaolins, although according to
Rieke or Atterberg Values they cover a wider
range. Furthermore, clays show an appreciably
higher dry bending strength. The results are dis-
cussed with particular reference to specific
surface, cation exchange and the size of the clay
mineral plates. 6pp 11fig 1tab (BCA) Ahstr. No.
515/70

331
Lengersdorff, G., and H. Rohr

Modern Methods of Preparation in the
Pottery Industry. Pt. 1

87

Keram. 7. 21(7), 428

In German and English. Notes are given on a
cooperative bedy-preparation plant designed to
supply the various pottery factories in Selb (Ba-
varia). The present capacity is 1500 tons/month;
half is for plastic shaping and half for casting.
Five types of body are supplied, some maturing
at 1050 degrees, others at 1180 degrees. The
bodies for jiggering have an initial moisture con-
tent of 35% which is reduced to 20 percent by
spray drying. 4pp 3fig (BCA) Abstr. No. 662/70

332
Pels Leusden, C.0.

The Infiuence of Extrusion on the Proper-
ties of Bricks and Tiles
Klei Keram. 19(7), 170

In Dutch. The common fanlts in extrusion are
illustrated; they can be largely prevented by the
use of a correctly designed mouth-piece. The
article is of a general nature. 12pp 13fig (BCA)
Abstr. No. 79/70

333
Putin, H.

Clay-Cutting Machine
Patent No. Brit. GB 1,149,877, 23 Apr, 1969,

This machine assists rapid mass-preduction of
bricks. Lengths of clay are advanced along a
motorised roller conveyor in batches and onto a
second roller conveyor which is grooved to
receive the bars of a rectangular framework. A
feeler senses the presence of the clay bars and
signals the frame to rise, rotate through 90
degrees, and deposit the bars back on the rollers.
They then advance to a multiple cutting unit
where they are cut into suitable brick lengths.
(BCA) Abstr. No. 2284/59

334
Reh, H.H.
The Conditions of Flow in Ceramic

Bodies in De-Airing Pugs
Sprechsaal 102(21), 958
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In German. The {low was studied by introducing
quantities of different coloured bodies into the
pug, then sampling the body at the die, at the
spacer and along the serew. Cross-sections of the
body exhibit streaks and colour variations, show-
ing the relative displacements of tlie various
parts of the body. A direct relation is shown
between the speed of rotation and the profile of
the screw. The spacer should be as long as possi-
ble. An outline theory relates the pressure of the
body towards the die with other factors. 'The best
profile for a split mouthpiece was not found. The
correct screw profile and the ratio between the
length of the spacer and the diameter of the pug
are discussed. 7Tpp 1l4fig (BCA) Abstr. No.

335

Reis, H.K.

Contribution to Spray Drying of Ceramice
Bodies with Subsequent Plasticizing

Interceram 18(3), 198

Several types of spray dryers are described. They
have ouiputs up to 7000 kg/hr. The upper size
limit of the product is 300 mu m. The heat con-
sumption is 800-1000 kcal/keg of water
evaporated, and the power consuraption is 10-20
kWh/ton of body. To produce a body for plastic
shaping, part of the slip is dried to 5-8% mois-
ture; a weighted amount of this moist powder is
fed to a counter-flow mixer together with a mea-
sured volume of slip and the mixed batch is then
pugged. 3pp Mg (BCA) Abstr. No. 1192/70

336
Schlinkert, C.

The Detection and Ehmination of Shap-
ing Yaults in the Prsduetion of Clay
Buaildiang Products

Zaegelindustrie 22(7-8}, 167

I German. T'his article is chiefiy concerned with
extrusion faults. Many examples ave illustrated,
and opinions are expressed on the features of
extruder design te which these faults are attrib-
utable. 12pp 48fig (BCA) Abstr. No. 2865/69

88

337

Schmidt, E.W.

Dry-Pressing Heavy-Clay Producis
Sprechsaal 102(2-3), 62

In German. The preparation processes for extru-
sion (19-24¢; or 13-14% moisture) and for dry-
pressing {6-97% moisture) are described.
Available equipment is discussed critically. 10pp
246ig 2tab (BCA) Abstr. No. 2250/69

338
Schneider and Co.

Ceramic Tubkes
Patent No. Brit. GB 1,139,827, 15 Jan, 1969,

Ceramic tubes having parallel channels extend-
ing from end-to-end through their walls are made
by extruding the material through a dieplate
having a nuraher of orifices, each orifice being
masked on the outlet side by a plate which is
spaced away from the dieplate. Each masking
plate is attached to a short tubular insert, the end
remote from the masking plate being secured in
the die-plate and the wall of the insert between
the dieplate and the masking plate having lateral
openings through which the paste flows. (BCA)
Abstr. No. 1649/69

3392
Schutten, M.

Reducing the
Extruded ALQ,

Patent No. Ger. Offen. DE 18300699, 8 May, 1969,
19 pp.
Netherlands

In German. Extruded Al,O, is calcined at 450-
850 degrees, wetted with 50-100 weight % water,
submitted to an abrasion treatment, dried and
calcined again. The abrasion treatment consists
of a vibration (frequency 20-100 vibrations/min)
or a rotating in a concrete raixer (60-80 cycles/
min)} for at least 10 minutes. 'The Al Oy is very
suitable for being used as support for a Pt cata-
lyst. (CAS) Abstr. No. CA71(8):31887q

Loss in Grinding of
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340
Shaw, K.

Updating Clay Product Drying Pro-
cesses, Pt. 1

Br. Clayworker 78(928), 38

Recent Russian research is reviewed. The rate of
evaporation from a clay surface and moisture
movement from the interior to the outer layers
are considered, and equations are developed.
Shrinkage and warpage during drying are also
discussed. 4pp 1tab (BCA) Abstr. No. 687/70
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341

Moisture Content in Making, Rate of Dif-
fusion, Residual Moisture Content, and
Technical Developments. Pt. 1.

Ziegelindustrie 23(1-2), 14

In German. The usual method of preparing
heavy-clay bodies is reviewed, and variants are
suggested based on the introduction of new Ger-
man and Italian machinery, details of which are
given. 7pp 16fig 2tab (BCA) Abstr. No. 2498/70

342

Working Moisture Conteni, Diffusion
Rate, Residual Moisture and Technical
Developments. Pt. 2

Ziegelindustrie 23(3-4), 62

In German. The temperature and rate of circula-
tion of air and its relative humidity are related to
the evaporation of moisture during making. The
role of the diffusicn coefficient of the water in the
pores of the body is studied. Hot shaping reduces
drying time. In old brickworks, in summer open-
air drying was used to increase drying capacity.
A special method of operation should be followed
to avoid the formation of cracks and to maintain
equilibrium between the residual moisture in the
brick and the relative humidity of the atmo-
sphere. 3pp bfig (BCA) Abstr. No. 2553/70

343
Adams, A.B.

A New Method of Drying Heavy Clay-
ware

Claycraft Struct. Ceram. 43(3), 21

A method has been developed for distributing air
through large masses of clayware on pallets or
bricks, making maximum use of low-pressure air
flow. The basis of the method is the use of a
reversing axial flow fan and an arrangement of
heating and exhaust air connections that ensures
that freshly heated air cannot be drawn out
through the exhaust. 1p 2fig (BCA) Abstr. No.
2558/70

90

344
Churakova, R.S., and E.P. Fedorova

Investigation of the Drying Preccess in
Fine-Grain Alumina Articles

Refractories 35(8), 502

The formation of Al hydrates and polyoxychlo-
ride during acid treatment to remove iron, and its
effect on the grinding of the products was studied
in slips prepared from raw alumina, from alu-
mina calcined at 1400 degrees, 1600 degrees and
1700 degrees, and from electrofused alumina.
The slips were examined by electron microscopy,
X-ray analysis and dta. The amount of hydrate
and oxychloride formed was determined by mea-
suring loss-on-ignition between 200 degrees and
1000 degrees. An economic drying cycle was set
up from the study of loss of moisture. (BCA)
Abstr. No. 3691/71

345
English Clays Lovering Pochin and Co., Ltd.

Treating Particulate Materials
Patent No. Brit. GB 1,194,866, 17 June, 19270,

Clays and chalks of particle size less than 75 mu
m are passed through a pug-mill having a L/D
ratio of 4:1 to 10:1, preferably 7.5:1, the energy
dissipated in the material being greater than 10
H.P. hours/ton. The energy input may be
increased to 50-150 H.P. hours/ton. The initial
particle size may be less than 10 mu m, and when
the material is clay it has a moisture content of
20-28%. The energy dissipated is controlled by
automatically adjusting the extrusion orifice size
according to the load on the driving motor. The
process is useful for improving clay strength for
ceramic manufacture. (BCA) Abstr. No. 3202/70

346
Entelis, F.S., and N.A. Khurgina

Method for the Determination of the
Plasticity of Fine Ceramic Bodies

(Glass Ceram. (Engl. Transl.) 27(3), 161

An apparatus equipped with cine film recording
was used to study rods extruded from a porcelain
body of a moisture content of 22 or 24 % the rate



1970 Documents

of deformation may vary from 0.5 to 625 mm/s;
the stresses applied were linear or bilateral ten-
sile, and longitudinal compressives. The moist
sample, being slightly electrically conductive, is
used to complete an electric circuit which is auto-
matically broken when the sample ruptures. The
techniques of preparing the test-pieces and fix-
ing them in the apparatus are described. The
influence of the rate of deformation as plasticity
is confirmed, and a quantitative relationship is
given. The effect of the rate of deformation on
the critical deformation is also shown. An inter-
pretation of the results is based on the type of
deformation and fracture. 5pp 6fig (BCA) Abstr.
No. 1583/71

347
Haring, J.

Storing--Souring--Tempering
Ziegelindustrie 23(3-4), 76

In German. The significance of these terms in the
heavy-clay industry is discussed generally. Tem-
pering is mixing the clay with the right amount
of water for making. After a time, depending on
the properties of the clay, part of the clay passes
into colloidal solution with uniform wetting of
the grains. Souring consists of wetting the pre-
ground material and leaving it to stand. After a
time a plastic body suitable for making is
obtained. In making bricks the souring time is
reduced by mixing in a closed chamber. The
quality of the body is not always as good as that
from prolonged natural ageing, but is often good
enough. 1p (BCA) Abstr. No., 2497/70

348
Hopfner, P.

Water-Soluble Cellulose Ethers as Bind-
ing and Plasticizing Agents in Ceramic
Bodies

Interceram 19(2), 149

A study was made of the possible uses of carboxy-
methylcellulose, methylcellulose and
hydroxyethylcellulose as binders and plasticizers
in bodies for plastic making, slip casting, wet or
dry pressing, or extrusion. For each process the

21

conditions of use, suitable quantities, and the
effect on the workability and mechanical
strengths are given. 3pp (BCA) Abstr. No.
3270/70

349
Nakhamkin, M.A.

Plastic Moulding by Ultrasound
Glass Ceram. (Engl. Transl.) 27(8), 479

The technique is intended for shaping plastic
porcelain bodies and depends on the temporary
but complete disruption of structure in the body,
using ultrasonic vibrations. Inhomogeneity and
traces of previous production operations on the
body are thus eliminated. The artificially
"liquid” free-flowing body is then shaped, the
ultrasonic field removed, and the article hardens
instantaneously by a thixotropic action. 4pp 6fig
(BCA) Abstr. No. 3121/71

350
Nitzenadel, P.

The Flow Behaviour of Plastic Ceramic
Bodies

Silikattechnik 21(3), 86

In German. Flow curves recorded by a special
rotary viscometer showed pseudoplastic flow for
plastic ceramic bodies at making consistency,
Bingham flow at higher moisture contents. Vis-
cosity decreases with the rate of deformation.
The bodies behave towards non-plastic materials
and fluxes like casting slips, and their viscosity
decreases with increasing temperature. By calcu-
lating an apparent viscosity a convenient
practical index is obtained for the consistency.
4pp 8fig (BCA) Abstr. No. 3271/70

351

Pels Leusden, C.0.

Mouthpiece Design for Low-Stress
Extrusion

Ber. Disch. Keram. Ges. 47(6), 345

In German. In view of the fact that differences in
the flow rate of different ”strands” in the clay
column set up stresses in extruded products, a
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method was developed to determine the resis-
tance of mouthpieces as a function of their
geometrical shape. This was used as a basis for
rmouthpiece design, since it is recognized that the
rate of flow across the column is only truly uni-
form if the resistance in the mouthpiece is the
same at all points. 6pp 10fig 1tab (BCA) Abstr.
No. 3272/70

352

Pels Leusden, C.O.

On the Plastic Flow in a Parallel Plate
Plastometer

Tonind. Ztg. 94(3), 89

In German. The set of eguations given by v.
Mises for the deformation of an ideal plastic
body in plastometers have been solved for the bi-
axial state of stress, and the flow profile for large
deformations is calculated. Experimentai inves-
tigations with a plastic clay confirm the
theoretical results. At low rates of deformation ix
the plastometer elliptical and, in particular cases,
semicircular deformation profiles occur, together
with block flow instead of the normally expected
parabolic flow profiles. 5pp 12fig (BCA) Abstr.
No. 3876/70

353

Samanta, S.K.

Slip-Line Field for Extrusion Through
Cosine-Shaped Dies

J. Mech. Phys. Solids 18(5), 311

The slip-line field solution is proposed for the
steady-state plane strain extrusion of rigid/
perfectly-plastic material through a frictioriess
cosine-shaped die. The extrusion pressures are
calculated for various different reductioms. From
numerical calculations the extrusion pressure
P/2k, has been determined as -1.02 kn (1 - R},
where P is the extrusion pressure, 2k is the yield
strength of the strip, and R is the desired reduc-
tion of the die, which is nearly egual to the work
density for homogenecus compression. The cal-
culated extrusion pressures were compared with
those of axisymmetric extrusion and found to be
somewhat smaller. The validity of this solution

for the range of reductions is given. 8pp 4fig
(BCA) Abstr. No. 1259/71

354
Schlegel, D.

Investigation on the Rheology of Plastic
Ceramic Bodies

Ber. Disch. Keram. Ges. 47(12), 774

In German. In plastic ceramic bodies subjected
to low shear stresses in Couette-type flow, dis-
continuous deformation processes and
lamination plienomena occur. If the mean shear
rate is high, the material behaves as a howmosge-
neous continuum. In this case the shear stresses
can be determined [rom the values measured
taking into account the slipping along the walls.
Slipping must not be ignored even with heavily
profiled walls. Shear stress functions of plastic
ceramic bodies are noniinear. 6pp 6fig 1ltab
{BCA) Abstr. No. 2357/71

3565
Schmidt, H.

Methods of Studying Heavy-Clay Raw
Materials

Sprechsaal 103(18), 812 (Pt. 2); 104(2), 83 (Pt. 3);
104(8), 245 (Pt. 4); 104(7), 296 (P't. 5); 104(8), 327
(Pt. 6); 104(13), 573 (Pt. 7); 104(18), 791 {Pi. 8);
105(13), 508 (Pt. 10); 105(14), 604 (Pt. 11);
105(23), 971 (Pt. 12); 106(4), 148 (Pt. 13); 106(5),
193 (Pt. 14); 106(6), 226 (Pt. 15); 106(7), 273 (Pt.
16); 106(11), 458 {Pt. 17); 106(23), 238 (Pts. 19
and 20); 107(2), 36 (Pt. 21)

1970-1974

Title varies. In German. A twenty-one part series
covering topics such as the following: particle size
distribution; drying behavior; bending strength;
Bigot curve measurement; plasticity tests; min-
eralogical compuosition; analysis procedures,
sulphates and sulphides; soluble salt determina-
tion; plasticity and flow capacity; calculation of
force on the die; extrusion faults; hot-stage
roicroscope operation; acid and solvent resis-
tance testing; and frost resistance.
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chwiste, H.E., et sl
The Drying Behaviour of Cast Ceramic
Bodies

Ber. Disch. Keram. Ges. 47(5), 300

I German. The digtribution or diffusion of
Na,COj3, used as a slip deflocculant, was studied
with the aid of radicactive '*C. It was found that
at slow drying rates, ie., as those commonly
employed, there is no measurable accurnulation
of 1C (and thus of Na,CO; on the drying surface.
At very rapid drying rates there cccurred oa the
drying surface a concentration maxircum which
then decreased during further drying. The next
point  was to investigate the expansion/
contraction behaviour of kaolinite, fireclay, illite
and montmorillonite as a function of shaping,
shortening and grain size. The fact that expan-
sion and contraction occur in different raoisture-
content regions affords a possihility of producing
low-shrivkage or low-expansion bodies by suit-
able combination of raw materials. 6pp 13fig Itab
(BCA) Abstr. Ne. 3313/70

€2 l"]

357
Service {(Hngineers), Lid.

Extrasion of Uniform Clay Pieces for
Manufacture of Pottery Ware

Patent No. Brit. GB 1,211,850, 11 Nov, 1270,

Clay is fed into a chawber, the chamber is evacu-
ated of air, and the clay is intermittently worked
whilst steam is injected into the chamber. The
clay is extruded, and, during intervals between
working, the extrusicns are cut away. Specifi-
cally, the steam is superheated. Apparatus is also
described. The process relates especially to the
manufacture of hollow-ware, such as cups. (BCA)
Abstr. No. 1648/71

358

Shaw, K.

Rapid Drying in Existing Driers. Pt. 2
Br. Clayworker 79(232), 40

Recent Russian work, chiefly on tunnel driers, is
reviewed. The temperature at the entrance is

raised from 100 degrees to 130 degrees. Relative
humidity at the entrance and exit are 85-90%
and 72-75% respectively. (Gas velocity in the hot
zone was increased from 1.5 to 18 m/s, and recir-
cidation schemes were introdaced. Dividing walls
built in existing roulti-track driers allowed the
use of drying gases at much higher temperatures.
The resulis in service are discussed. Spp 3fig (tabh
(BCA) Abstr. No. 2555/70

359
Suchowski, (NI)

Modern Aspects of the Preparation of
Heavy Clays

QCesterr. Keram. Rundsch. 7(1/2), 9

In German. Dry preparation is claimed to he the
best method for removing challk, pyrites and
organic materials from clay. The particle size of
the clay should be kept less than 0.2 mm and the
moisture content at 1-2%. Dry preparation need
0ot be more difficult than wet. The cost per ton
is between 1 and 4 DM. 2pp (BCA) Abstr. No.
2498/70

360
Uanited Kingdom Atomic Energy Authority

Production of Zirconium Nitrate Com-
pounds for Plasticizing Zirconia During
Extrusion

Patent No. Brit. UGB 1,181,794, 18 Feb, 1870,

Water-bhased 7r nitrate solution or gel has a
molar ratio nitrate/Zr of 1-1.1, with nptional
additions of Ca or Y nitrates and may be made
in the solution form hy mixing the hydroxide or
carbonate of Zr in agueous solution with HNQO,
followed by heating and opticnal addition of Ca
or Y nitrate (to act as a sol stabiliser). The solu-
tion may be dried at 80-20 degrees {0 produce a
water-dispersible gel or it may be suspended in
an inert liguid followed by addition of an amine
which is soluble iu the inert Hguid to producs
irreversible denitration of the solution. {(BCA)
Abstr. Neo. 2234/70

361
Usatikov, L.F.
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Hollow Fiber Extruded from Pure Oxides

Sbt. Nauchn. Tr., Ukr. Nauchno.-Issled. Inst.
Ogneuporov 13(169-73)

USSR

Two devices were designed for the preparation of
hollow ceramic fibers from Al,O;, MgO, and
ZrQ,. The fiber had a diameter of 1 mm, an inside
diameter of 0.4-0.25 mm and a porosity of
0.2-1%. 'The electric resistance was 0.8-0.9 at
1970 degrees, 0.2-10.5 {depending on the purity)
at 2040 degrees, and 0.001-0.01 omega m at 2050
degrees, for Alsub2$0;, MgQ, and ZrO,, respec-
tively. (CAS) Abstr. No. CA78(22):139642¢g

362
Van der Klugt, L.J.A.R.

The Drying Time of Heavy Clay Shapes
Klei Keram. 20(5), 114

In Dutch. The clay-water interaction was studied
by measuring the specific surface by ethylene
glycol adsorption. A survey in the brick and tile
industry showed that specific surface measure-
ments were the most useful in studying drying
times. 15pp 8fig (BCA) Abstr. No. 3311/70

363
Veb Keramikmaschinen Gorlitz

Ceramic Pipe Extrusion Press
Patent No. Brit. GB 1,210,750 28 Oct, 1970,

In this press clay is fed into a horizontal mixing
trough in which is mounted a shaft having mixing
vanes and an advancing screw. The trough termi-
nates in a sharp V-blade, which divides the clay
flow into two vertical press cylinders, housing a
floating press screw. Completed pipes thus
emerge alternately from each press. Kach press
is split longitudinally, and the outer half can be
hinged open to give easy access to the internal
parts. Both the advancing screw and the screws
are driven through gearing from a common
motor. (RCA) Abstr. No. 1276/71

364
Veb Keramikmaschinen Gorlitz
Ceramic Pipes Grooving Apparatus

24

Patent No. Brit. GB 1,210,647, 28 Oct, 1970,

In this apparatus the grooving roller is mounted
on an arm attached to a shaft, which rotates in
a ring surrounding the pipe extruding machine.
When the pipe is ready for grooving, the ring is
driven by a motor and chain, so that for the first
quarter revolution, the arm is guided in by a
roller to contact the pipe, during the next half
revolution, the grooves are cut, and during the
final quarter the arm is retracted. An identical
roller and arm is mounted opposite the first and
interconnected by a second chain, so that it cop-
ies the moverent of the first roller. (BCA) Abstr.
No. 1275/71

365
Veb Keramikmaschinen Gorlitz

Vertical Pipe Extrusion Press
Patent No. Brit. GB 1,210,334, 28 Oct, 1970,

This press, for producing clay pipes with a sock-
eted end, has a vertically movable press table on
which is mounted a cutter disk for trimming the
socket to length and a shaft which passes through
the disc. A ram acts on one arm of a two-arm
lever to turn the shaft such that a grooving roller
on an arm on the shaft is forced into contact with
the socket bore to groove the latter. A spring
resists the ram to return the shaft. (BCA) Abstr.
No. 1274/71

366
Veh Keramikmaschinen Gorlitz

Automatic Apparatus for Earthenware or
Stoneware Pipes

Patent No. Brit. GB 1,216,807, 23 Dec, 1970,

Apparatus comprises multiple extrusion press
with vertical extrusion cylinders. Pipes formed in
the press are supported by vertically movable
tables each guided and moved by apparatus
mounted in the housing support stand. Pipes are
removed from the table by a conveyor running
between the stand and a grip on each table.
(BCA) Abstr. No. 2198/71
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367
Worrail, W.E., and J.K. Jones

Additives Can Reduce Drying Shrinkage
Br. Clayworker 79(934), 42

Surface-active agents can reduce drying shrink-
age by 50%, either by decreasing the initial

moisture required for forming, or by increasing
the critical moisture, or both. Na salts of aro-
matic sulphonic acids were most effective, but K
and NH, salts were also good. The deflocculating
powers and effects on drying shrinkage of some
30 reagents are given. 3pp 2tab (BCA) Abstr. No.
2549/70



1971 Documents

368
Researeh on New Products

Tuiles et Briques (85), 40
In French. Brief notes are published on formed
clay, double-layer extrusion to produce a decora-

tive surface layer on a brick, and a storey-height
extruded block. (BCA} Abstr. No. 3218/71

369
rakawa, M., S. Banerjee, and W.0. Williamson

tixtrusion Behavicur of Hard Shale
Am. Ceram. Soc. Bull. 50(11), 629

A ground shale containing cemented mineral-
aggregates and fine micaceous flakes, mixed
with flocculating or dispersing aqueous solu-
tions and ram-extruded, obeyed the expression
P = A-ulphamhl_phl") where P was the pressure
which initiated extrusion, phi was the volure
fraction of liquid, and A and alpha were con-
stants, For five different mean particle-
diameters, plots of log P against phi converged
on conuwion points, coordinates log Py to phiy
irrespective of the flocculation or dispersion of
the system. Pressures P, unobtainable in the
equipmnent, would probably fracture particles
during extrusion because the limiting volume
fraction phiy was relatively small. The slopes
-alpha were less for flocculated than for
dispersed particles, and they were less for
smaller mean particle diameters in both floc-
culated and dispersed systems. 3pp 1lfig 2tab
(BCA) Abstr. No. 72/1283

370
Bain, J.A.

A Plasticity Chart as an Aid to the Idexnti-
fication and Assessment of Industrial
Clays

Clay Miner. 9(1), 1

The plastic properties of clays are sufficiently
variable to offer a simple but practical aid to
identification, using their Atterberg "plastic
limit” and “plasticity index” values as parame-
ters. The advantages and disadvantages of the
technique are discussed, and results for a wide
variety of clay minerals, paiticularly industrial

96

clays, are 1llustrated. A brief summary is given of
the effect of non-clay impurities, with reference
to the correlation of Atterberg limit values with
other physical properties of clays. 17pp 6fig 1tab
(BCA) Abstr. No. 72/0725

371
Boyarina, LL.

Improving the Plastic Properties of
Kaolins and Kaolin Bodies by Electrohy-
draulic Processing

Refractories 12(9), 614

(Abstract not available.) 2pp 1fig (BCA) Abstr.
No. 73/0317

372
Crandall, S.H., et al.

On the Measurement of Poisson’s Ratio
for Modelling Clay

fxp. Mech. 11(9), 402

Resonance testing showed plasticine clay, for
small strains (less than or equal to 10°) in the
frequency range 100-3000 Hz, to be a linear visco-
elastic solid with parameters which depend on
temperature, frequency and prior large-strain
history. To measure Poisson’s ratio, it is neces-
sary to take special precautions to eliminate large
straining between small-strain tests of different
tensorial character. A simple but effective test
configuration is described and test results are
displayed. 6pp 9fig (BCA) Abstr. No. 72/1839

373

Entelis, ¥.8., and N.A. Khurgina

A Method for the Determination of the
Plasticity of Some Fine Ceramic Bodies

Sprechsaal 104(24), 1109

In German. Apparatus is described which mea-
sures the index of plasticity of a body. This index
is defined as the maximum value of an exterior
force which when applied to a certain volume of
body, can change its shape without modifying the
volume. The apparatus is made up of a plaster
mould in which the sample of body is enclosed,
and an arrangement for measurement and obser-
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vation allowing the tensile stretching of the
sample. The behaviour of the sample may be
determined photographically, including the
instant when the sample breaks. The result
depends on the cotposition of the body and also
its moisture content, as well as the speed at which
the force of deformation can be increased. The
sample of body must be previously extruded
under specific conditions. It is concluded that
bodies should be shaped as quickly as possible.
This increases their plasticity. 4pp 6fig (BCA)
Abstr. No. 72/2579

374
Eustaccio, C.

New Methods of Automation-~Stiff Extru-
sion in Germany

Keram. 7. 23(2}, 74

In German and English. The new, completely
automatic brickworks of Wilhelm Roben at Ban-
nberscheid produces 70 million common and
facing bricks per year, with 40 workers in two
shifts. The natural gas fired tunnel drier and kiln
work 7 days/week, using 600-700 kcal/kg fired.
The body is extruded at 14-16% moisture con-
tent. The kiln is 175 m long and fires to 1320
degrees. Lingl equipment is used. 3pp 8fig (BCA)
Abste. No., 3124/71

375
Fawcett, J.D.

Horizontal Stiff Extrusion of Sewer Pipes
Br. Ceram. Rev. (9), 20

A brief note on the advantages of horizontal
extrusion. Fawcett machinery is described. 2pp
(BCA) Abstr. No. 72/0800

376
Haring, J.

Apparatus for Measuring Flow Under
Pressure
Ziegelindustrie (5), 217

In German. Measurement of the pressure exerted
by a ceramic body on the interior walls of an
extruder is made by means of an apparatus

97

wrongly called a "plastometer.” This apparatus
does not actually give any indication of the plas-
ticity or suitability for shaping of a body. It
simply constitutes a hemisphere onto which the
pressure of the body is applied, and which trans-
mits this pressure by means of a spring to a
needle on a graduated scale. With this apparatus
it is possible to know the pressure of the bedy at
any given moment. The ammeter indicating the
consumption of electrical energy by the machine
only partly reveals the pressure inside the
extruder, as the energy consumption is also a
function of the amount of material discharged.
Knowing the value of the flow under pressure, by
means of the above apparatus, makes it possible
to avoid certain shaping accidents. 1p (BCA)
Abstr. No. 72/1212

377
Horvath, E.

Extruded Catalyst for Hydrogenation-
Desulfurization of Residual Qils

Patent No. Ger. Offen. DE 2056876, 3 Jun, 1971;
U.S. US Appl. 21 Nov, 1969, 11 pp.

Title catalyst was manufactured by peptization
of AL Q3. H,0-MoO; mixture with HNO; addition
of CoCU; and agueous NH,OH, extruding the
mixture, drying and calcination. Thus, a mixture
of 4500 g powdered Al;0,.H,0 and 956 g pow-
dered MoO; was plasticized with 2450 g 12.86%
HNO,, 199 g powdered CoCO;, 296 g 28%
NH,OH, and 250 g H,0 were added, and the mix-
ture was extruded through holes of 1.6 mm
diameter. The extrudate was dried 3 hours at 107
degrees and calcined at 399 and 593 degrees for
1 hour each time. Residual oil of 0.9866 specific
weight and 3.69% S content was treated with H
over this catalyst at 137 atm and 368-96 degrees
for 16 hours to give a product of 0.9328 specific
weight and 0.94% S content. (CAS} Abstr. Ne.
CAT75(8)38704u

378
Huthmang, E.

Dryers and Drying Methods for Highly
Sensitive Bodies
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Keram. 7. 23(2), 84

In German. The paper describes the physical
prerequisites for drving seusitive shaped bodies
in air conditioned dryers. Recordings of the dry-
ing process in intermittent and tunnel dryers led
to an air conditioned dryer which was newly
developed for extremely difficult drying require-
ments. The simple design of the dryer and of the
process, both applicable for intermittent and
continuous kilns, offers new possibilities for arti-
ficial drying of bodies which so far have been
dried in large rooms. This perinits the design of
production lines including the drying process.
4pp 7fig (BCA) Abstr. No. 3144/71

379

Kucher, E.

The Preparation of Heavy Clay Bodies
Its Important Eifect on the Quality of the
Produeis--Methods and Eguipment with
Particular Reference to Roll Crushers

Silik. J. 10(1), 23

In German. The principles of roll crushers are
analysed theoretically. The parameters of mod-
ern eqguipment discussed include the roll
diameter and spacing, the rate of rotation and
the angular momentuin, the energy required and
the fineness of grinding. Other practical consid-
erations for obtaining uniform iaterials include
hot preparation, ageing and control of moisture
content. Llpp (BCA) Abstr. No. 2470/71

380

Limburg, K.

The Manufacture of Stonewave Pipes by
Means of De-Airing Extruders

Interceram 20(1), 62

A brief review. (BCA}Y Abstr. No. 3658/71

3581
Nagl, G.J.

Catalyst Composition and Hydrodesul-
farization with an Extruded Composite
Countaining Alumina, a Group VI-B metal,
and a Zine Component

98

Patent No. U.5. US 3627674, 14 Dec, 1971, 5 pp.
UsA

A coextruded catalyst is active for hydroprocess-
ing reduced crude. Thus, a desuliurization
catalyst was prepared by mixing 603 g ground
ALO; and 40 cm® HNO; in 560 cm® H,0. After
allowing the mixture to stand 30 minutes, it was
blended with a Zn-Mo solution prepared by dis-
solving 105.9 g H,MoO, {85% Mo0,] in 120 cm®
H,0 and 54 ¢’ 28% NH,OH and combining this
with 109.5 g Zn(NO,), in 108 cm® H,0 and 120
cm’® 28% NH,OH. The mixture was mulled and
aged 15 minutes. Excess liquid was vaporized
until the mass could be extruded. The extrudates
were dried 1 hour at 225 degrees I and caleined
3 hours at 1100 degrees F. The catalyst contained
4.5% Zn and 9.2% Mo, Catalyst activity was
measured by desulfurizing reduced crude having
a 10.2 degrees API gravity, 5.2% S, 2200 ppm N,
9, 1% heptane insoluble, 87 ppm metals, initial
b.p. 530 degrees F, 30% b.p. 859 degrees F, and
55% b.p. 1030 degrees F. At 200 psig H, 0.8 liguid
hourly space velocity, 5,000 ft* H/bbl, the cata-
lyst had one third the deactivation rate of a
conventional Ni-Mo catalyst. (CAS) Abstr. No.
CAT6(16):88249¢

382
Nesby, C.W., and K.G. Huebner

Continnous Manufacture of Extruded
Alumina

Patent No. S. African ZA 71/3178, 9 Dec, 1971,
13 pp.

In a continuous process for preparing ALO,
bodies especially for catalyst supports, an alkali
aluminate, an acidic reagent, and 0-20% Si0,
(based on dry weight of Al,O; are mixed in an
aguecus medium at pH 5-12. The resultant pre-
cipitate is filtered and dried at 200-1000 degrees
F. The recovered powder is washed, prewetted to
form a slurry, and extruded into a pellet. The
Al,O; pellets produced had a surface area of 360
m?/g, a total pore volume of 0.56 cm’/g, and a
crushing strength of 9.6 1b. ALO; or 8i0,-AlL0,
compounds can be produced which can be
extruded to form pellets or tablets that can he
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used as catalysts or catalyst carriers in a fixed
bed process for hydrotreating petroleum feeds-
tocks. (CAS) Abstr. No. CA77(22):142088y

383
Piltz, G.

Technical Parameters of Drying Heavy-
Clay Raw Materials

Ziegelindustrie (7), 294

In German. The drying properties of heavy-clay
raw materials are to some extent due to particle
size composition, but there is no ideal curve for
this which is valid for general applications,
mainly because of the combined action of some
types of minerals, viz those less than 2 mu m. To
reduce susceptibility to cracking the use of clay
gel, fly ash, paper fibres or fine peat or sawdust
in small quantities is recommended, but the
degree of effectiveness of each material varies
and must be tested in each case. Hot preparation
of the body is also a good way of avoiding drying
cracks. 4pp 5fig (BCA) Abstr. No. 72/1300

384
Rosemount Engineering Co.

Extruder Pressure Sensor
Patent No. Brit. GB 1,243,320, 18 Aug, 1971,

Fluid-controlled force rebalance pressure sensor
for extruder pressure has a diaphragm, to be
deflected by the pressure, situated at the end of
a housing which jetlines a long stem adjacent the
diaphragm. A movable wall remote from the dia-
phragm forms a chamber in the housing. A fluid
passageway in the stem communicates with a
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pressure-fluid source. A unitary force rebalance
valve assembly within the stem includes a valve
close to, and coupled to the diaphragm, whose
movement under increased pressure adjusts the
value so that the fluid pressure in the chamber
changes. The assembly includes a rod which can
move with the movable wall and transfer force
from it through the valve to the diaphragm, to
balance the pressure on the latter. (BCA) Abstr.
No. 4117/71

385
Swiecki, Z.

The Flow of Plastic Body in the Screw
Press

Szklo Ceram. 22(2), 47

In Polish. The relations between the construc-
tion of screw presses and the kinds of plastic
bodies as well as the influence of the structure of
bodies on the flow in the press are described.
Changes in the flow of the body in the press are
proposed, and a rheological equation is given.
Modifications of the press construction are pro-
posed in order to obtain a body of homogeneous
structure. 5pp 7fig (BCA) Abstr. No. 3123/71

386
Taylor, W.A.

Structural Ceramics~-an Introduction to
Extrusion Techniques

J. Sci. Res. Council Jamaica 2(2), 47

(Abstract not available.) 8pp 4fig (BCA) Abstr.
No. 72/2659
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387
Amsted Industries, lnc.

Injection Moulder for Vitrified Clay Pipe

Fittings for Sewage and Water
Patent No. Brit. GB 1,281,385, i2 Jul, 1972,

Main mandrel and a secondary mandre! spaced
from it are located in a die cavity, into which
mouldable material may be forced, around aod
between the mandrels, until it conforms to the
shape of the cavity and mandrels. T-, Y- and
multi-branch pipes are moulded. (BCA) Abstr.
No. 72/2881

285

Blume, AJ.

Extrusion Dig Desigi

Am. Ceram. Soc. Bull. 51(2), 174

A brief note. 1p (BCA) Abstr. No. 72/1287

389

Bruch, C.A.

Extruding Fine Alumina Powder
Ceram. Age 88(6), 18

The results of various experiments in the extru-
sion of Linde A alumina powder with three
organic binders are presented. 8pp 5fig (BCA)
Abstr. No. 73/0153

3¢0

Colgan, J.DD.

Extruded Caialyst and Catalyst Supports
Patent No. U.S. US 3671462, 20 Jun, 1972, 5 pp.
UsA

A mixiure of HyO and xerogel whose maximuin
density of 0.6 is mulled for a maximum of 150
minutes to form a final dried mixture with mini-
mum density = 0.7. The xerogel comprises a

metal oxide including SiQ, and 5 o 40 weizht %
soluble organic polyraer with molecalar weight of
100,000 or more. (CAS) Abstr. No. CA77(10)
Bh6THV

321
Cordoveanu, G.A.

Cervamic Dies for Extruders
Zisgelindustrie (11), 512

In German. An improved design is described,
developed in Rumania, of exiruder dies used for
bricks and tiles, which markedly increases the
resistance to wear of the dies. 'The latter are
made from a model fraine, the interior of which
is covered with sheets of ceramic material (hard-
ness 9 on Mohs scale). This material is made up
of alumina-enriched refractory clay. The sheets
made up withh this body are biscuit-fired,
machined, then fired, and fixed on the metal
frame using stecl picces. The shape of the die dif-
fers from that of ordinary ones. Besides having
good resistance to wear, the dies have a number
of other advantages. Sixteen million roofing tiles
have been exuvruded through one die, with abra-
sive wear less than 0.2 to 0.4 mm. (BCA) Abstr.
No. 73/1335

Q2

22

Craven, R.E.

Brick Setting Systems Allied to Stiff
Extrusion

Br. Ceram. Rev. (10), 31

A brief review of the stiff extrusion process, with

details of the machinery required. 2pp (BCA)
Abstr. No. 72/3311

393

Duncan, J.F., and .J.D. MacKenzie

Clay Hardening

Patent No. Brit. G5 1,278,044, 14 Jun, 1972,
Clay (e.g., kaolinite) is hardened by applying an
electric potential across it (preferably greater
than 420 V ac or dc) whilst heating at greater
than 850 degrees C optionally at reduced pres-
sure. A greater degree of hardening is achieved in
a shorter time than with heating alone. (BCA)
Abstr. No. 72/2317

394

Ellistown Pipes, Ltd.

Fxtrusion Apparatus

Patent No. Brit. GB 1,281,562, 12 Jul, 1972,
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Comprises an annular extrusion crifice and a two
part mould defining a mould cavity having two
U-shaped end face parts to forns the limbs of the
junction. After moulding is complete the inner
mould part is moved away from the orifice to
allow the clay pipe to extrude and mave the junc-
tion from the orifice. (RCA) Absir. No. 72/2683

395
Ellistown Pipes, Ltd.

Extrusion of Clay Pipes
Patent No. Brit. GB 1,281,561, 12 Jul, 1972,

Equipment comprises a socket mould down-
stream of the extrusion die and a movable baffle
upstream of the die, so that the flow of ¢lay into
the mould can be restricted on one side of the
mould. The socket is asymmetrical and requires
a greater volume of clay at one side. The bafile is
used to ensure complete filling of the mould.
(BCA) Abstr. No. 72/2682

396
Hungarian Standasrds Association

Testing of Unireated and Processed Plas-
tic Ceramices

Hung. Stand. MSZ 12788/8

In Hungarian. (Abstract not available.) (BCA)
Abstr. No. 75/0240

397
International Business Machines Corp.

Forming Ceramic Sheets
Patent No. Brit. GB 1,280,078, 5 Jul, 1972,

Viscous sol containing particulate ceramic mate-
rial is extruded through an elongated opening.
Then the extrudate is coagulated and severed.
The sol dispersion is preferably weakly alkaline
or non-alkaline, and the sol contains a linking
agent having polyvalent cations or complexes,
which is activated by passing the extrudate into
strongly alkaline medium. The sol is preferably
agueous and contains mannose-galactose copoly-
mer (Guar gum) as a particle binder. The
coagulant is preferably separated from the extru-
sion opening by an immiscible liquid. Patterned
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electrical conductors may be formed on the fin-
isher sheeta for forming a multi-layer printed
circuit module. (BCA) Abstr. No. 72/2675

398
Kobayashi, T., et al.

Rheological Properties of Plastic Clay
Body. An Examination on the Astbury’s
Cyclie Torsion Test Method
J. Ceram. Sor. Jpn. 8G(2), 64
In Japanese. The rheclogical properties of plastic
clay body were studied by Astbury’s cyelic tor-
sion test method. By analyzing the hysteresis
loops of the siress-strain curves, the following
results were obtained: (1) The remanent strain
depended markedly on the maximum strain. {(2)
“he coercive foree and the maxinum stress much
decreased oo the incresse of the moisture con-
tent. (3) The ratie of the cosrcive force to the
maximum stress was constant regardless of
pxperimental  conditiovns. (4) The energy
ahsorbed during the cycle was directly propor-
tional to the maximum strain and was reduced
with Increasing moisture content. (8) If the tor-
sional strain amplitude and the freguency of
sinusoidal oscillation were taken as the same con-
dition, the ratio of energy lost during one cycle
to the one for perfectly plastic body was equal to
the ratio of the coercive force to the maximum
stress, which was constant, irrespective of experi-
mental conditions. (BCA) Abstr. No. 72/2322

399

National ¥Forge Co.

Isostatic Press for Ceramic Spark Plug
Insulators

Patent No. Brit. GB 1,281,740, 12 Jul, 1972,

Press has an elastomeric container in a fluid pres-
sure chamber. A cavity in the conlainer receives
powder to be compressed and moulded, and the
containar body i3 mounted in a fixed position in
the chamber. A plug extends through the body
and to the cavity; when removed, it forms a pas-
sage for powder delivery to the cavity. A second
plug extends similarly; the moulded powder arti-
cle is supported on it after comprassion. The two
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plugs can be removed from, and repositioned in,
the body. (BCA) Abstr. No. 72/2684

400
Ravaglioli, A., and G. Veechi

Outline of Dryving Procedures inm the
Ceramic Industry and Main Drying Fea-
tures of Raw Materials and Ceramic
Bodies

Ceramurgia 2(1), 22

In Italian. The dehydration of ceramic mixtures
in a plastic state at 0 to 100 degrees C is a fairly
critical operation as it involves both a water loss
and shrinkage. This paper examines the basic
factors involved and describes briefly the various
drying methods, with special reference to those
techniques which permit a proper dehydration of
the parts just formed and of the raw materials
employed in a very short time. A brief descrip-
tion is given of some methods recommended for
recording the behaviour of clay mixtures during
drying by means of the  Adamel
"Barelattographe”. Some typical clays and argil-
lacecus rocks of different origins are examined,
and their chemical nature and behavicur on dry-
ing are described. Finally, the results of studies
on d’Arvor kaolinite in France are reported,
namely: the need to subject mixtures to vibra-
tions in order to eliminate possible strain
deriving from the drying dynamics: the impor-
tance of the orientation of particles; the action of
leaning agents such as grog or silica. 9pp 23fig
9tab (BCA) Abstr. No. 73/0725

401
Roget, M.

The Drying of Ceramic Products
Ind. Ceram. (648), 83

In French. After a brief review of some interest-
ing theoretical ideas of drying, the author studies
the factors concerning the drying time: dimen-
sions or dispersion of a product, relative velocity
of the air, teraperature and humidity of the air.
Then he studies the physical behaviour of the
products during drying and notably the stresses
due to frictional forces and capillary forces. Cer-

102

tain physical characteristics of the products
influence the drying: Specific surface, ratio of
porosity, particle-size distribution desorption
curves, etc. Finally, in the last part, he gives dif-
ferent examples of dryers: tunnel dryers with
inverted transverse flow, dryers on superposed
covers and by forced convection, double-layer
dryers, pneumatic dryers, fluidized-bed dryers.
6pp 116ig (BCA) Abstr. No. 72/1559

402
Rudakov, V.N., et al.

Study of the Structure of Moulding Porce-
lain Body by Radiointroscopy

Glass Ceram. (Engl. Transl.) 29(10), 674

The study of extrusion faults using cm-wave
radiography is described. 3pp 5fig (BCA) Abstr.
No. 74/1936

403
Sanford, R.A., J. Mooi, and E.S. Rogers

Extruded Alumina Catalyst Supports
Patent No. U.S. US 3679605, 25 Jul, 1972, 3 pp.

A method of preparing extruded, gel-type alu-
mina catalyst supports is disclosed. The method
involves mixing crystalline alumina hydrate and
approximately 2-25 parts by weight of low den-
sity polyethylene/100 parts of alumina and an
extrudable amount of H,O extruding and calcin-
ing the mixture in a molecular O-containing gas
to substantially burn away the polyethylene and
form a support. Additionally, approximately
0.5-3 weight % of starch and or methyl cellulose
may be included in the mixture prior to extrusion
and calcination. These latter materials are also
burned out of the support during calcination.
(CAS) Abstr. No. CA77(26):169287

404

Schlegel, D.

The Rheology of Plastic Ceramic Bodies
Ind. Ceram. (647), 37

In French. In plastic ceramic bodies subjected to
low shear stresses in a Couette-type flow there
occur discontinuous deformation processes and
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lamination phenomena. If, on the other hand, the
mean shear rate is high, the material behaves as
a homogenecus continuum. In this case the shear
stresses can be determined from the values mea-
sured taking into account the slipping along
walls. It appears that slipping must not be
ignored even with heavily profiled walls. Shear
stresg functions of plastic ceramic bodies are
non-linear. 4pp 8fig 1tab (BCA) Abstr. No. 72/
1838

405
Schuster, P., B. Gugel, and H.W. Hennicke

Investigations on Texture and Properties
of Stoneware. Pt. 2. Formation and Mode
of Occurrence of Mullite in a Stoneware
Body

Ber. Dtsch. Keram. Ges. 49(9), 291

In German. Electron and x-ray investigations
and solution with HF show that stoneware bodies
contain, in addition to the kunown primary and
secondary mullite phases, yet another phase
forming as a result of thermal dissociation of
illite. In the electron-microscope this appears as
an extremely fine mixture of primary mullite and
Jiquid phase. Investigations were carried out to
study the reaction kinetics of mullite formation
between 1050 and 1150 degrees C, and calcula-
tions gave reaction rate constants of 0.06 to 0.87
(b'!). Owing to the accelerating effect of the
interlayer cations and the large specific surface of
illitic clays, the experimental activation energy
was calculated to be 45 kcal/mol which is rather
low in comparison to porcelain bodies. Homoge-
neous distribution of the alkali ions is the cause
of the early vitrification of stoneware, while the
intimate mixing of the liquid phase and mullite
is responsible for the wide vitrification range. 4pp
7fig 1tab (BCA) Abstr. No, 73/1160

406
Societe Generale De Fonderie

Internally Spray Coating Pipe
Patent No. Brit. GB 1,264,354, 23 Feb, 1972,

Waste-pipe is spray coated internally as the pipe
is extruded from a die, preferably clay mixture is

103

extruded onto a table which forms an enlarged
end and moves down with the formed pipe and
actuates a vaive controlling flow of coating mate-
riel to nozzle arranged adjacent to the die. When
valve is closed a wire cutter separates a length of
formed pipe. (BCA) Abstr. Ne. 72/1046

407
Suddeutsche Kalkstic-Stoffwerk AG

Gypsum Composition for Coramic Moulds
Patent No. Brit. GB 1,281,053, 12 Jul, 1972,

A mixture of 0.03-0.15% NaX tartrate, 2-8% Ca
hydrogen phosphate, accelerator, a hardener and
a retarder, and balance alpha- and/or beta-
hemihydrate of gypsum, is diluted with 24-35 ml/
106 g of a zolution (I) including 2-25 ml of a 20%
aqueous solution of a modified melainine resin.
Solution (I) may also include phenol resin and/or
urea resin, as aqueous solution or solid. Composi-
tion may alsc include a pore-forming agent and
a CMC and/or a methyl cellilose. Moulds formed
from the composition have greater mechsanical
strength than conventional plaster moulds.
(BCA) Abstr. No. 72/2679

408
Vickers, Ltd.

Run~-0Qut Trough for Exiruder
Patent No. Brit. GB 1,274,238, 17 May, 1972,

Extendable portion can move ocut from a
retracted initial position as the trough moves, to
carry an extrusion away from the press, thus
lengthening the trough’s supporting surface, to
support the last end part to be extruded. (BCA)
Abstr. No. 72/1955

409
Watanabe, N.

Relationships Between the Plasticity and
the Fundameontal Parameters of White-
ware Bodies

J. Ceram. Soc. Jpn. 83(7), 259

In Japanese. The plasticity index was deter-

mined by measuring the wet module of rupture
and mazgimum deformation. When the funda-
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mental parameters, wet strength ccefficient, and
the plasticity index of the body were known, the
maximum deformation at the moisture content
of shaping operations could be calculated. Varia-
tion of plasticity index due to ageing, amount of
deflocculant, and clay content was examined.
4pp Bfig 1tab (BCA) Abstr. No. 73/0243

410
Worrall, W.E., and R.A. Khan

104

An Extrusion Method of Assessing the
Plasticity of Clays

Trans. J. Br. Ceram. Soc. 71(6), 159

A simple extrusion apparatus is described. The
values determined put the various clays in an
order approximately in accordance with that
generally accepted. Investigations showed that
the plasticity indices obtained were independent
of moisture content over a wide range. 3pp 3fig
1tab (BCA) Abstr. No. 73/0905
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411
An Extrusion Method of Assessing the
Plasticity of Clays

Ceram. Inf. 8(9), 512

In Italian. The values determined put the various
clays in an order approximately in accordance
with that generally accepted. (BCA) Abstr. No.
74/0581

412
Albenque, M., and M. Fernandez

A Study of Additives to Improve the Dry-
ing of Clays

Terre Cuite (58), 5

In French. The effects of a number of organic
additives on the properties and drying behaviour
of brick clays were studied. 13pp 1fig (BCA)
Abstr. No. 74/1696

413
Ciontea, N.

Consideration on the Single-Firing of
Domestic Porcelain

Vincenzini, P.(ed.), Single-Firing and Automa-
tion. Proc. 2nd Internat. Meeting on Modern
Ceramic Technol. Faenza: Centro de Richerche
Technologiche per la Ceramica e Ceramurgia,
1973, p. 52

The paper presents some results concerning
improvements to the dry strength of domestic
porcelain ware with a view to future mechanized
glazing and some aspects of the firing conditions
of single-fired products and their quality. 3pp
{BCA) Abstr. No. 74/1713

414
Coudamy, J.

Drying Developments Since 1955
Ind. Ceram. (662), 343

In French. Examples of dryers used in 1955 on
the one hand and in 1970 on the other in the pro-
duction of tiles and bricks, plates, flower pots,
and tiles, show that the development has been
hot air, infra-red and high-frequency drying. 5pp
7fig (BCA) Abstr. No. 73/3016

105

415
Dangler, EW.

Comparative Rheological Behaviour of
Suspended Clays with Varying Ionic
Composition

Diss. Abstr. Int. 34(6), 2403-B

Thesis: Univ. Hawaii, 1973

(Abstract not available.) Order No. 73-28,798.
253pp (BCA) Abstr. No. 75/2942

416
Fuchs GmbH

Extrusion Die Assembly
Patent No. Brit. GB 1,340,122, 12 Dec, 1973,

Wear- and temperature-resistant die insert for
preheated billets of titanium alloys is held inside
a die holder of an extrusion press between a
tapered entry sleeve bearing against a billet
receiver and a ceramic insert of low conductivity.
A surface of the ceramic insert adjacent the die
insert is provided with electric heating for the die
insert. (BCA) Abstr. No. 74/1258

417
Grunewald, H.

Rheological Properties of Screen Print-
ing Media and Pastes for the Decoration
of Tiles

Sprechsaal 106(21), 823

In German. The flow properties of a typical
screen printing medium were determined. The
influences of the viscosity of the medium and

screen-printing paste on production procedures
are discussed. 3pp 7fig (BCA) Abstr. No. 74/0702

418
Guella, M.S., and D. Rosignoli

New Method of Studying Raw Materials
and Chemical Additives in Manufacturing
Technology

Ceram. Inf. 7(11), 626

Also Indust. Ital. Later. 27(1/2), 5

In Italian. The article is chiefly concerned with
the properties of binders. 5pp 9fig 2tab (BCA)
Abstr. No. 74/0674
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419
Kessel, E.

Construction Characteristics of Modern
Extruders for Stonsware Pipes

Keram. Z. 25(11), 616

In German. The design requirements for extrud-
ers for 300-600 mun pipes are discussed. 2pp 3fig
(BCA) Abstr, No. 74/0682

4206
Kuch, F.

Quality Surveillanice and Control of the
Clays of Westerwald
Keram. Z. 25(9), 465

In German. A brief description of a plant where
the properties of the final clay are maintained by
the blending of different raw clays. 2pp 6fig
(BCA) Abstr. No. 74/0675

421
Leach, B.E., G.G. HHritz, and D.J. Royer

Extruded Almwainum Oxide

Patent No. Ger. Offen. DE 2237861, 22 Feb, 1973;
U.S. US Appl. 168420, 2 Aug, 1971, 24 pp.

In German. A highly porous title product of low
density and very low shrinkage for use as a cata-
lyst or catalyst carrier is obtained by mixing a
specially prepared, finely divided Al,O; with
water to give a putty-like mixture and exiruding
the mixture. The Al,O; is prepared by hydrolysis
of Al alkylate followed by separation of hydrated
Al,O; from the organic portion, mixing of the for-
mer with an organic solvent such as Me,CO or a
C,.4 aliphatic alcohol, and diying of the resultant
agueous Al,O;-solvent mixture to give -an Al,O;
having a loose bulk density of 0.13-0.56 g/cm?, a
pore volume of 0.8-2.5 cm’/g, a specific surface
area of 250-500 m?/g, and an Al,O; content
greater than 77%. The water may contain less
than or equal to 2%¢ of an acid of alkaline corpo-
nent. Good results are obtained when the volume
of the added water is equal to the pore volume of
the AL, O; to be extruded. The resulting extruded
Al,O; after drying at 121 degrees for 6 hours has
the respective values 0.24-0.56, 0.8-2.0, and 150-
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350 at a diameter of 0.08-0.635 c¢cm. Thus, an
aqueons Al,O; suspension obtained by hydrolysis
of Ziegler Al alkylates with water was contacted
with BuOH and dried to a product with the
respective parameters 0.176, 1.99 and 283, which
was mixed with H,0 to give a homogeneous mass.
This was extruded and dried 2 hours at 121
degrees to give a title product with the respective
parameters 0.32-0.38, 1.16 and 268. The amounts
used were 500 g AL,O; and 930 ¢ H,0, the AL,O,4
content 90.4%. (CAS) Abstr. No. CA79(4)
:21080x

422
Metallwerk Plansee AG and Co. KG

Extrusion Dies
Patent No. Brit. GB 1,308,752, T Mar, 1973,

These dies are well-workable and have no ten-
dency of being welded to extruded material.
They comprise 40-98 vol % finely divided Mo
and/or W and the remainder an oxide ceramic,
preferably spinel stable at up to 1700 degrees C.
(BCA) Abstr. No. 73/2236

423
Nesby, C.W., and K.G. Huebner

Continucus Manufacture of DExtruded
Alumina Structures

Patent No. Fr. Demande ¥R 2139715, 16 Feb,
1973, 9 pp.

In French. An aqueous solution of an alkali metal
aluminate or a mixture thereof with less than or
equal to 20% of an alkali metal silicate is treated
with an acid material at pH 5-12 to precipitate
ALQO; or an Al,0;-Si0, mixture. The precipitate
is filtered to a solids content of 10-20 weight %
based on Al,O;, dried at 93-538 degrees and
recovered. The powder is washed, prewetted with
water to form a suspension which is extruded as
a strip. A suitable acid material is aldonic acid.
The product is suitable as a catalyst support,
especially in the petroleum refinery industry.
(CAS) Abstr. No. CAT9(16):94137f

424
Pels Leusden, C.O.
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Cause of Lamination and Methods of Con-
trol

Ziegelindustrie (12), 438

In German. The hehaviour of clay particles dur-
ing plastic deformation is followed by means of
models and by the strength determination of
ceramic bodies in various directions. Lamination
is caused by inhomogeneous flow and segregation
phenomena and also by the loosening of the
structure after the shaping process. Examples
show how lamination may be checked according
to its cause. 11pp 28fig (BCA) Abstr. No. 74/1384

425
Rawdon, Ltd.

Extruder for Clay Pipes
Patent No. Brit. GB 1,330,469, 19 Sep, 1973,

Core is supported in the die, extrusion passage by
spider arms extending across the passage. A
rotary cutter blade at the die outlet is advance-
able and retractable transversely of the rotation
axis, to cut transversely a tube extruded from the
die, and is driven by the fluid or electric motor,
the power supply line(s) to which are led into the
core through one or more of the arms. (BCA)
Abstr. No. 74/0300

426

Rawdon, Ltd.

Extrusion Press Control

Patent No. Brit. GB 1,313,854, 18 Apr, 1973,

An extrusion press has a control circuit which
produces pulses in proportion to the length of the
extruded product and cuts off the power supply
when a pulse counter determines that the prod-
uct has reached a predetermined length. The
press is used particularly to produce clay pipes,
ribbons or blocks, although the technique is
equally applicable to metal and plastics extru-
sion. The counter may have multiple channels for
controlling formation of flanges, grooves, or other
features at preset pulse counts. (BCA) Abstr. No.
73/2446

107

427
Ries, H.B.

Preparation of Fine Ceramic Beodies: A
Counter-Current Intensive Mixer With
High-Ensrgy Rotor

Interceram 22(3), 207

In English and German. The mixing require-
ments, in particular the specific mixing energy,
for moden ceramic processes are discussed. A
design for a counter-current intensive mixer with
a high energy rotor is described. (BCA) Abstr.
No. 74/0676

428
Schultheiss, T.F,

Operational Experience with Water Con-
tent Control Installations

Ziegelindustrie 26(10), 372

In German. The developrnent and operation of a
system for the control of water content during
clay preparation is described. 2pp 1fig (BCA)
Abstr. No. 74/0677

429
Steventon, J. and Sons, Ltd.

Casting Ceramics in Slip Form
Patent No. Brit. GB 1,333,707, 17 Oct, 1973,

In a casting technique, after filling a mould, e.g.,
of plaster of Paris, with ceramic slip and allowing
a skin to form adjacent the mould walls, surplus
slip is drained from the cavity defined by the
skin, air simultaneously being admitted to the
cavity at a point below the top of the mould to
avoid establishment of reduced pressure in the
cavity such as might cause the skin to lift from
the walls. The air may be atmospheric or higher
pressure. (BCA) Abstr. No. 74/0307

430
Tesla Narodni Podnik

Forming and Drying Ceramics During
Extrusion From 3 Press

Patent No. Brit. GB 1,341,812, 23 Dec, 1973,
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The material is passed through a heating cham-
ber where it is electrically heated so that a
continued stream of the extruded inass emerges
at 40-90 degrees C and, after emerging from the
press nozzle orifice, it is cut into individual extru-
dates while still in this temperature range. After
being cut, and before cooling below 35 degrees C,
the extrudates are dried in a gas stream heated
to 60-250 degrees C. (BCA) Abstr. No. 74/1050

431
Tesla, N.P.

Ceramics Extrusion Press
Patent No. Brit. GB 1,334,968, 24 Oct, 1973,

The extruder has a material heating chamber of
the flow type with elongate electrodes against the
curvature of the internal wall of the chamber.
Extending from the mounting part, radially
towards the centre of the chamber, is a second
electrode part. The electrodes can be delta-
connected to a 3-phase supply, and three such
electrodes may surround a conductive mandrel at
the chamber centre. (BCA) Abstr. No. 74/0309

432
Thomas, J.P.F., J.L.LE. Tranchant, and J.A.
Ramond

Double-Base Powdered Explosive Com-
positions

Patent No. Fr. FR 2163816, 31 Aug, 1973, 7 pp.

France

108

In French. Di-Et phthalate is added to mixtures
of nitrocellulose and nitroglycerin to increase the
plasticity. The resulting explosives can be con-
tinuously extruded at 75. A satisfactory
composition contains nitrocellulose (11.7% N)
33, nitrocellulose (12.5% N) 22.5, nitroglycerin
34.5, 2-nitrodiphenylamine 2, basic Pb stearate
2.5, di-Et phthalate 6, K cryolite 0.6, Cu chromite
1, and c,H; black 0.6 % . The combustion rate var-
ies from 5.3 mm/sec for a composition containing
no c,H, black to 24.2 mm/sec for 0.8% c,H,
black. Above this concentration the combustion
rate levels off. The elastic extensions at 20 and 51
degrees are 3.1 and 8.8%, respectively, compared
with 2.6 and 2.3% and 2.4 and 3.3% for two con-
ventional compounds. The elongations at
rupture at 51 degrees are 26, 9.4 and 18%, respec-
tively, for the new composition and the
conventional ones, and the extrusion pressures at
75 degrees are 110 bars for the new composition
and 112 bars for a conventional one. (CAS) Abstr.
No. CA80(12):61724n

433
Von Reumann, O.
The Origin and Hemedy of Faults in

Ceramies, Especially in Porcelain Manu-
facture

Glas-Kmail-Keramo-Tech. 24(9), 297

In German. Some faults, with special regard to
porcelain manufacture, are described, their
sources indicated, and the measures to avoid

them noted. The statements are intended for
works managers. (BCA) Abstr. No. 74/0124
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434
Extrusion Machine Survey

Clayworker 83(984), 10

A comprehensive international review of equip-
ment now available for clay extrusion is
presented. Included are manufacturers of equip-
ment in the UK., Italy, West Germany and the
USA. Tpp (BCA) Abstr. No. 74/3453

435
Angenitskaya, R.B.

A Study of the Kinetics and Mechanism of
the Drying Process in Ceramic Materials

Glass Ceram. (Engl. Transl) 31(12), 864

(Abstract not available.) 3pp lfig (BCA) Abstr.
No. 76/1622

4386
Berger, D.

Drying Behaviour of Hygroscopic Capil-
lary Porous Solids Under Non-
Isothermal Drying Conditions

Diss. Abstr. Int. 35(2), 797-B
Thesis: Univ. of Waterloo (Canada), 1873

Available for consultation at the Univ. of Water-
loo Library. (BCA) Abstr. No. 75/2662

437
Bigg, D, and 8. Middleman

Mixing in a Screw Extruder. A Model for
Residence Time Disiribution and Strain

Ind. Eng. Chem. Fundam. 13(1), 66

A mathematical model for the two-dimensional
flow field of power-law fluids in a screw extruder
is developed and used to calculate screw charac-
teristics, residence time distributions, delay
times, and a weighted average total strain of fluid
elements. The dependence of these variables on
fluid properties and operating variables is pres-
ented and discussed. Experiments were
performed with Newtonian and strongly non-
Newtonian fluids which are in very good agree-
ment with the predictions of the theory. 6pp
17fig 1tab (BCA) Abstr. No. 74/1992

438
Dorst, M.

Automatic Instaliation for Body Prepara-
tion in the Ceramic Industry

Ind. Ceram. (873), 368

In French. Two principal systems of preparation
are described. For very large installations, inter-
mediate silos are used on a daily basis for each
pre-ground constituent, fed by automatic con-
veyer belts then weighed electronically and
loaded automatically from the mills or down-
stream rnixers, with centralized control. For
small and medium sized installations, weighing is
carried out in a linear proportioner, set on dyna-
mometer gauges, and which can be loaded using
a mobhile loader. 3pp (BCA) Abstr. No. 74/3436

439

Interoptik Handelanstalt

Multilayer Extrusion

Patent No. Brit. GB 1,374,858, 20 Nov, 1974,

Tiles are made by using a brick extruder to
extrude a series of superposed layers of clay,
imparting uniform speed to layers at the
extruder outlet, placing an impermeable coating,
preferably of Al, oiled paper or plastic sheet on
upper and lower surfaces of the layers issuing
from the outlet, introducing between adjacent
layers at the outlet a particulate product, prefer-
ably powdered polyvinylacetate with an
appropriate amount of polyvinylalcohol, ensur-
ing the separation and causing partial adherence
and removable by heat, cutting the layers, baking
and separating. (BCA) Abstr. No. 75/0585

4490
Joger, A.

Central Bedy Preparation
Silikattechnik 25(2), 52

In German. A literature review. 3pp 6fig (BCA)
Abstr. No. 74/2439

441
Larsson, H.F.
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The Effect of Vibrations on Sedimenta-
tion Processes
Diss. Abstr. Int. 35(3), 1245-B

Thesis: Chalmers University of Technol. (Swe-
den), 1872

The settling of all suspensions studied was
enhanced by low frequency vibrations and ultra-
sonic vibraticns, if the concentration of
suspended material was high. Gamroa radiation
produced focculation in sewage sludge. Order
No. 74-20,117. 178pp (BCA) Abstr. No. 75/2649

442
Limburg, G.

Clay Preparing System for Ceramic/
Brick Industries

Patent No. Brit. GB 1,363,283, 14 Aug, 1974,

The system includes a control cireuit to control
the water content of the clay by means of either
the clay or water feeders, the controlling paraine-
ter being the current fed into the control circuit.
A thermo converter takes the current fed into the
circuit to measure the actual value of the water
coritent, the incoming ac signal being converted
to a dc voltage. Preferably it is connected by an
adjustable resistor. The control circuit also
includes a range controller, and the water feeder
has a valved regulator. (BCA) Abstr. No. 74/3072

443
Lyng, S., and K. Gamlem

Anorthosite as 2 Ceramic Raw Material
I. Extrudable and Castable Electrical
Porcelain and Vitreous China

T'rans. J. Br. Ceram. Soc. 73(5), 133-7
Norway

Anorthosite from 3 different locations in Norway
were used as a ceramic flux in electrical porcelain
containing less than or equal to 36% Al,O; and
vitreous china. Dense products using anorthosite
as a flux were difficult to obtain when firing cycles
of greater than 24 hours were used. For short fir-
ing cycles, anorthosite had good fluxing power.
For the shorter firing cycles anorthosite ceramics
had less than or equal to 30% lower firing defor-
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ination, a broad firing range, and higher density
and strength than the corresponding hodies con-
taining nepheline syenite. In addition to the
usual crystalline phases (alpha-AlLO,, quartz,
and mullite) a considerable amount of crystalline
feldspar was present. Higher thixotropy and vis-
cosity of ceramic slips containing anorthosite
could be counteracted with slightly higher soda
ash and water glass additions than usual. (CAS)
Abstr. No. CA82(4):20987y

444
Mattyasovszky Zsolnay, T., and P. Balint

The Influence of the Methods of Prepara-
tion on the Propertics of Clay Bodies and
Gresen Ware

Interceram 23(2), 128

In German and English. Two Hungarian brick
clays were investigated. The grade of grinding,
amount of working water and storage played
important roles in determining properties of the
clay bodies and green ware. 3pp 5fig 2tab (BCA)
Abstr. No. 74/3435

445
Mostetzky, H.

Two Models for Evaluation of the Hydro-
plasticity of Ceramic Bodies

Tonind. Ztg. 98(11), 287

In German. The difference in plasticity of
ceramic bodies is characterized by means of two
balls and two circular discs as very different ele-
mentary models for hydroplasticity. Especially
the influence of the water content was tested.
The combination of properties from various fun-
damental elements are in good agreement with
the observed plasticity. 2pp 4fig (BCA) Abstr.
No. 75/1123

4486
OP'Khovskii, LLA., and V.V. Nekrasov

Electroosmotic Dehydration of High-
Chamotte Compounds

Refractories 15(6), 349
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This is developed for drying large blocks, to
replace convective drying which is slow and
requived large floor space. Thus, the drying time
of a 500 kg high-chamotte product was reduced
from 200-250 hours to 14-15 hours. 4pp 4fig 1tab
(BCA) Abstr. No. 76/1060

447
Papen, E.L.J., HD.B. Raes, and G. Deplace

Development and Application of the Iso-
static Pressing Process in the
Refractories, Ceramie and Electrical Por-
celain Industries

Interceram 23(3), 204
Also Keram. 7. 26(2), 86

In German and English. The general technique
is described and pressing methods divided into
type of rubber mould and pressing fluid used,
and operating temperature. Pressing plant com-
ponents and the influence of certain parameters
in the process, including mechanism of powder
compaction, are discussed. Practical applica-
tions, such as the pressing of refractory products,
sanitaryware and ceramic components, are also
mentioned. 6pp 13fig 1tab (BCA) Abstr. No. 74/
3454

448
Richter, W.

Up-To-Date Technology in Stoneware
Pipe Production

Keram. Z. 26(11), 638

In German. The paper is chiefly concerned with

highly mechanized systems for handling and set-
ting pipes. 4pp 19fig (BCA) Abstr. No. 75/1012

449
Werkmeister, G.

111

Mellier’s H,X Diagram for Moist Ajr
According to the 81 (Metre-Kilogramme-
Socond; System of Units

Ziegelindustrie (7), 298

In German. (Ahstract not available.) 8pp 10fg
(BCA) Abstr. No. 74/3371

450
Ziegenhain, W.C., and G.K. Madderra

Stabilized Alpha-Alumina Mounohvdrate
Extrudates

Patent No. Def. Publ, U. 8. Pat. Off. T US
929001, 3 Dec, 1974, 10 pp.

USA

Dried ALO; shapes prepared by usual methods
for use as catalyst supports often crack and disin-
tegrate when dipped in agueous solutions to
incorporate catalyst metals. The shapes are sta-
bilized against such disintegration by gradually
adding 4,0, e.g., by steaming until greater or
equal to 75% of the pore volume is filled. Excess
H,0 is drained off and the shapes are dipped in
an agueous solution of the catalyst metal. {CAS)
Abstr. No. CAB4(14):95081k

4581
Zienkiewics, 0.C., and P.N. Godbole

Flow of Plastic and Visce-Plastic Solids
with Special Reference to Exirusion and
Forming Processes

Int. J. Numer. Methods Kng. 8(1), 3

An  effective numerical treatment of non-
Newtonian flow by the finite element method is
indicated and is illustrated by examples of an
extrusion process for which approximate slip line
solutions are known. 14pp 11fig (BCA) Abstr.
Neo. 74/1673
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452
Measurement and Control of Plasticity in
Ceramic Works

Silik. J. 14(3), 97

In German. Both the power consumption of the
processing machine and the pressure in the
spacer of the pugmill can be used as measures of
plasticity and water content. Methods of control-
ling the latter automatically are described, and
the diagram of a plasticity control installation is
presented. 8pp (BCA) Abstr. No. 76/0995

453
Conway, J.E.

Extruded Catalyst Composition
Patent No. U.S. US 3894966, 15 Jul, 1975, 3 pp.
USA

A dry mixture consisting of the following fines:
Group VIB metal compound (preferably Mo) 4 to
30, Group VIII metal compound (preferably Co)
1to 10 weight % and remainder alpha-Al,0;.H,0
is mulled with acid to form a plastic dough
extrudable at less than 500 psig. After drying and
calcining, the catalyst is suitable for hydrodesul-
furization of petroleum fractions. (CAS) Abstr.
No. CA83(18): 153200d

454
Conway, J.E., and M. Raterman

Extruded Catalyst Particles

Patent No. Ger. Offen. DE 2511967, 9 Oct, 1975,
13 pp.
USA

In German. A method is described for the prepa-
ration of extruded catalysts which led to an
increase of the macropore volume (greater than
100 angstroms) of a resistant inorganic oxide cat-
alyst or support. Thus, for the preparation of
extruded catalyst particles, finely ground
alpha-AlL,04.H,0 was mixed with 2% Me Cellu-
lose as a binder and lubricant. A sufficient
amount of H,0 as a peptizing agent was added to
form a smooth and soft extrudable paste. The
agueous solution contained a linear primary alco-
hol polyether as a surfactant. This mixture was
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kneaded and mulled 30 minutes and then
extruded at 10.5 kg/cm?, dried, and calcined at
650 degrees. The catalyst can be used for
hydrorefining crude petroleum or distillate oil.
(CAS) Abstr. No. CA83(26):209821b

455

Du Pont de Nemours, E.I and Co., Inc.
Process for Preparing Alumina Yarns
Patent No. Brit. GB 1,414,854, 19 Nov, 1975,

Refractery oxide yarns, especially polycrystalline
alumipa multifilament yarns, are produced con-
tinuously by extruding a mixture of solid
particles in an aquecus phase, the particles being
more than 80% alumina and the aqueous phase
containing dissolved basic Al salts precursory of
alumina. The proportion of sclid to precursor is
such that 35-75% total oxide is provided by the
solid particles, more than 80% of the oxide being
alumina. The particles are less than § mu m with
more than 98% less than 3 mu m (equivalent
spherical diameter). No dimension is less than
0.0054 mu m (measured by electron micrograph).
The extrusion is through orifices to give a multi-
filament yarn containing 30-60% volatile
material which is subsequently removed by heat-
ing. The precursors are converted to oxide by
winding onto a collapsible bobbin to form a
shrinkable, continuous filament yarn package
which is heated to 300-1400 degrees C until vola-
tiles are reduced to less than 11%. (BCA) Abstr.
No. 76/0433

456
Handle, F.

Perspectives in Ceramic Shaping Tech-
nology

Interceram 24(4), 262

The paper briefly discusses the relationships
between extrusion in theory and practice. 4pp
4fig (BCA) Abstr. No. 76/2582

457
Hohmann, H.

Development of the Conception of the
Drying Technique in Building Ceramies
and Heavy Clay Industry
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Silikattechnik 26(4), 111

In German. (Abstract not available.) 3pp 2tab
{(BCA) Abstr. No. '76/0285

458
Kermaikmaschinen mbH and Co. K, Ges. Fur

Screw Extruder for Ceramic Materials
Patent No. Brit. GB 1,389,270, 3 Apr, 1975,

Ceramic maferials are extruded by a screw
mounted on a driven shaft, the screw including
screw sections for compressing and conveying
ceramic material to an extrusion nozzle. The
screw sections are mounted so as to rotate with
the shaft but to be axially movable with respect
thereto during extrusion, the screw being sup-
ported independently of the shaft by a thrust
bearing against axial pressure generated during
extrusion. Preferably a bush is disposed hetween
the thrust bearing and the screw section adjacent
thereto, the bush being an interference fit on the
shaft and having one face sized to match a hub
portion of a screw section in contact therewith
and another face for contacting the thrust bear-
ing. (BCA) Abstr. No. 75/1695

459
Knobeloch, G., and F. Soukup

Measures for Reducing the Energy
Requirements in the Building and Heavy
Clay Industries

Baustoffindustrie, Ausg. A 18(6), 27

In German. The main recommendations are: to
use mixed air dryer with internal heating and
reversible airflow and then to fire in a short tun-
nel kiln. 3pp (BCA) Abstr. No. 76/2607

460
Leach, B.E., and G.G. Hritz

Extruding Alumina
Patent No. U.S. US 3917808, 4 Nov, 1975, 5 pp.

In preparing extruded AlLO; shapes for catalyst
support, commercial alpha-Al,0:;.H,0 is mixed
with a monoprotic acid, e.g.,, AcOH, and then
with a polyprotic acid, e.g., citric acid. Sufficient
H,0 is added to form a paste and the mixture is
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extruded, followed by drying at 240 degrees F
and calcining at 900 degrees F. The produet con-
tains 80-100% Al,0O;, has a hulk density of 10-35
b/ft}, and is stable in H,0. (CAS) Abstr. No.
CAB4(12):80375y

461
Mewis, J.

On the Need for Multi-Pavameter Theo-
ries in the Analysis of Thixotropic
Behaviour

J. Phys. D: Appl. Phys. 8(12), 1148

At present most thixotropic theories use a single
parameter to describe the reversible structural
changes caused by shearing. The need for a more
general theory has been investigated and argued
against recently. On the bagis of new experimen-
tal evidence it is shown here that, under certain
conditions, physical phenomena occur which
require a multiparameter modsl for their expla-
nation. Viscoelastic and dielectric measurements
are discussed that prove a difference in structure
between recovery under shear and recovery at
rest. The data include both systems with inter-
molecular and with interparticulate structures.
The difference in structure can be explained on
the basis of a three-dimensional network which
develops after cessation of flow, whereas under
shear the structure consists usually of isolated
elements of varying size and shape. This picture
is in agreement with the measured spectra.
Finally a simple experiment is suggested which
allows one to estimate the necessity for a multi-
parameter description of a given thizotropic
system. 4dpp 2fig (BCA) Abstr. No. 76/0481

462
Orlova, 1.G., Ya.M. Grinberg, and LS. Kainarskii

Rheological Properties and Pressability
of Thermaplasticized Refractory Masses

Inorg. Mater. (Engl. Transl.) 11(1), 124

To obtain by hot-pressing refractory artifacts
with a porosity of less than 5%, the thermoplas-
tic composition must have a static vield point at
the pressing temperature which is not less than
(30-40) x 10° dyn/cm?, and the sum of plastic and
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slow elastic deformations must not be less than
90-95% with the condition that the pressing
pressure exceeds the yield point by a factor of at
least 1.5-2. The duration of holding of the pres-
sure miust exceed the relaxation period by a
factor of at least two. 4pp 4fig (BCA) Abstr. No.
75/3343

463
Rigaud, J.

Drying of Ceramic Compositions
Ind. Ceram. (684), 321, (885), 391

In French. Various theories of drying of clays are
considered. Anomalies in the drying shrinkage
curve are discussed, and the effects of drying
shrinkage curves to predict optimum dryiug
schedules are noted. Chemical changes during
dryving and the development of texture are con-
sidered. (BCA) Abstr. No. 76/2236

464

Riley, K.L., W.T. House, and J.E. Hofmann
Hydrotreating Catalyst

Patent No. U.S. US 3905916, 16 Sep, 1975, § pp.
USA

Hydrotreating catalvsts containing approxi-
mately 49 CoO [1307-96-6], 13 MoQ; [1313-
27-5], and 2-49% Si0, with the balance Al,O;
were prepared by procedures that involved either
extrusion or conventional spray drying. The
extruded catalyst differed from the spray-dried
catalyst in having increased surface area it pores
of 30-80 angstroras diameter and higher activity
in the hydrodesulfurization of petroletun resid-
ual fractions at 600-850 degrees F and 500-250
psig. {CAS) Abstr. No. CA84(2):7451r

4865

Safronova, I.P., B.V. Degivareva, and L.S. Kai-
narskii

The Rheologica! and Technological Prop-
erties of Silicen Carbide &Slips and
Castings Containing Added Silicon and
Clay

Refractories 16(1/2), 45

114

For producing silicon carbide refractcries by slip
casting the optimur pH range is 8.5-11 whether
the slip contains or does not contain added clay
or silicon, although the kinetic stability of the
slin is decreased in this case. Added clay or sili-
con increases the viscosity slightly and reduces
the zeta potential, more particularly with an
increase in the clay content from 3 to 10% and
in the silicon content from 20 to 40% . A decrease
in the water content of the silicon carbide slip
with added clay or silicon even from 40 to 35%
causes a significant increase in the kinetie stabil-
ity of the slip; therefore a water content of 35%
shiould not be exceeded. The silicon carbide cast-
ings should be fired once only at the ultimate
temperature because prefiring at a low tempera-
ture reduces their density and strength. With a
suitable firing cycle the method of slip casting
can be used for forming large clay and nitride
bonded products with good ceramic properties.
S5pp llfig Stab (BCA) Abstr. No. 76/3022

486

Schlegel, ., and R. Rautenbach

Madcel Tests on Transport Phenomena of
Plastic Ceramic Masses with Wall-
Sliding-Fifect in Extruders

Tonind. Ztg. 99(3), 62

Inn German. High-concentrated dispersions, such
as plastic ceramic rmasses, show a remarkable
wall-sliding effect. This effect renders the rheo-
metric measurements more difficult. Model tests
tried to evaluate the flow properties of plastic
ceramic masses in extruders without knowledge
of rheological data and parameters of wall-
sliding. For some special cases it is possible to
transform the results of one model to another, if
the materials used are identical. In principle a
transforimation is possible, even by model experi-
ments with different extruders with low pressure
gradients, considering the law of similarity. Actu-
ally many screw extruders of the ceramic
industry are working with low pressure gradients
in the screw housing causing plug flow with a wall
shearing stress depending on the wall standard
pressure. If the pressure is increased the ceramic
material is deformed, and the wall effects are
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very difficult to evaluate. Model transformations
become impossible. 4pp Thig 1tab (BCA) Abstr.
No. 76/0011

467

Schmidt, H.

New Methods for Influencing and Rego-
lating the Drying of Heavy Clay Bodies

Sprechsaal 108(19/20), 605

In German. {Abstract not available.) Spp 3fig
(BCA) Abstr. No. 76/2254

468
Smolski, A.

The Development of a Continuous Vapor-
ization Drier for the Building Ceramics
and Heavy Clay Industry

Silikattechnik 26(4), 113

(Abstract not available.) 4pp 5fig (BCA) Abstr.
No. 76/0284

469
Vyas, K.D.

The Drying of Thick Porous Materials
Diss. Abstr. Int. 35(12), 5880-B
Thesis: Illinois Inst. Technol, 1974

An examination of the mechanisin of water
removal from porous solids, and a mathematical
model therefor. Predicted data for a range of
ceramic materials agree with experiment. Order
No. 75-12 820. 97pp (BCA) Abstr. No. 76/0028

470

Vycudilik, P.

A Contribution to the Mechanism of Pept-
ization of Concentrated Clay Suspensions

Silikaty 19(2), 137

In Czech. Suspensions of three different kaoling
containing various electrolytes were investigated
by means of a rotary viscometer. The course of
coagulation and peptization in the system was
assessed on the basis of flow curves tau(D)--the
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dependence of tangential stress on strain rate.
Fwvaluation of the relation of apparent suspen-
ston viscosity to the amount of electrolyte
showed that the quantity of ions taking part on
exchange adsorption on clav particles at opti-
mura peptization was almoet always identical
when expressed as meodified normal concentra-
tion. The exchange is generally much less
extensive than the exchange capacity of the clay
material. 19pp 12fig 1tab (BCA) Abstr. Ne. 76/
1554

471
Xaloy, Inc.

Cylinder for an Exitruder or an Injection
Moulding Machine

Patent No. Brit. GB 1,383,686, 12 Feb, 1975,

Hollow cylinder for an extruder or an injection
moulding machine has on its internal surface a
wear- and corrosion-resistant lining comprising
tungsten carbide particles dispersed in an alloy,
the lining having been formed by centrifugal
casting of a mixture of tungsten carbide particles
and a fused alloy, the misture comprising (%)
tungsten carbide 30-45, Ni 22-61, Co less than 37,
Crless than 12, B 1.3-3.0, 851 0.7-3.3, Mn less than
1.0, Fe less than 3.3, C less than 0.6. The lining
exhibits both the wear and abrasion resistance of
high-ferrous content alloy linings, and the anti-
corrosive properties of non-ferrous alloy linings.
(BCA) Abstr. No. 75/1158

472

Zacharias, G.

Basic Studies on Atterberg Limits
Indian J. Technol. 13(6), 269

The interaction of clay minerals on Atterberg
limits is investigated. At high moisture contents
the influence of chemicals on clays is different
from that at low moisture contents. The varia-
tion of Atterberg limits with variation in clay
minerals and addition of chemicals is explained.
5pp 6fig 1tab (BCA) Ahstr. No. 76/0701
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473

American Society for Testing and Materials
Test for Lead and Cadmium Exiractes
from Glazed Ceramic Surfaces

ASTM Stand. C738-76

(Abstract not available.) (BCA) Abstr. No. 77/
2982

474

Brown, S.M., and .N. Wallace

Phosphated Alumina Extrudates

Patent No. U.S. US 2969273, 13 Jul, 1976, 3 pp.
USA

Exiruded AlLO, catalyst supports are preparved
containing phosphates, 1-10 weight ", by pre-
cipitating the Al sait of AL(80Q);, AIINO;);, and
AlCL with K or Na aluminate in a pH rangs of
6.5-10.5 and a temperature range of 90-190
deerees F with an Al O, concentration of 1-8%.
The precipitate is washed to remeve the contam-
inating arons and catiens. The washed hydrogel
is dried, yielding an Al;O; powder. A solution of
1,0-s0l phosphate compound is added to the
mulled Al;O, powder, which is extruded, dried,
and calcined. The phosphate addition improves
the activity of the catalyst. (CAS) Abstr. No.
CA85(18):131262q

475
Gangadharan, T.X., aad A.V. Subrahmanyam

Extrusion Characteristizs of Alumina
Befractory Bedies

Trans. Indian Ceram. Soc. 35(4), 73

Alumina was milled to 3.2€ mu m mean diameter,
mixed with various proportions of water and of
a biuder which was starch. wheat flour, prepared
wheat flour or gum tragacanth. A small ram
extruder was constructed, and the load necessary
to start extrusion was measured depending on
body composition. Gum tragacanth is a suitable
binder, and it is enough if the water content is
20%. 4pp 2fig Stab (RCA) Abstr. No. 1032/78

AT6
Jonas, A.J.

Continual Improvement in Dryers
Ziegelindustrie (3), 106

In Germaii. Both tunnel and chamber dryers
have advantages. The use of air recirculating sys-
tems represented a major development in
chamber dryer design, but their construction and
particularly their contrel became increasingly
coraplicated. Simple impulse dryers, which are
also in fact chamber dryers, have been employed
with success, but they take up a good deal of
space, the air circulation is not unitorm and is
less ecenomical than the dryer with forced air cit-
culation. A combined circulation and impulse
svstera is described. 3pp (BCA) Abstr. No. 76/
2608

477

Kobayashi, T., S. Suzuki, and M. Takahashi
Mechanical Behaviour of Plastic Clay
Body-Retarded Elastic Deformation

J. Ceram. Soc. Jpn. 84(975), 542

In Japanese. The model is composed of two parts,
“1" and “R”, arranged in series. Part "1” contrib-
utes to the spontanecus elastic deformnation and
is constituted by many spring elements stood in
a row, while part “R” contributes to the retarded
elastic deformation and is constituted by many
spring elements and dashpot elements all stood
in a row. How part “I” behaves has been dis-
cussed in a previous paper. Some of the spring
elements in part ”1” are decayed and changed
into dashpot elements, "R”. These new dashpot
elements, “R” are arranged in a series to each
other and join to part “R” in a row. The mechani-
cal behaviour expected from the new model thus
derived agreed well with the results of creep tests
on a low tension insulator body. 7pp 2fig (BCA)
Abstr. No. 77/3190

478

Konta, J.

Rapid Industrial Control of Basic Rheo-
logical Properties of Washed Kaolins
Using Imbibometry

Interceram 25(4), 249
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The imbibometric method, in which the rate and
capacity of imbibition into a sample compressed
under constant conditions are raeasured, can be
used to determine the dry strength and flowa-
bility of clay materials. The liquid absorbed hy
capillary action reacts to the size, shape and sur-
face occupied by ions of the components. The
imbibometric curves of 54 samples of washed
kaolins were expressed by simple measures. The
correlation diagrams showed a slight inverse
dapendence between dry strength and imbibo-
metric measure and a direct dependence between
flowability and imbibometric measure. 3pp bfig
(BCA) Abstr. No. 77/2033

479

Kyan, C.P.

Shaped Channeled Catalyst

Patent No. U.S. US 4328130 A, 4 May, 1882, 7 pp.
UsA

Extrudates with improved catalyst properties ars
produced by forming alpha-AlLO;:H,0 shapes by
conventional means and then saturating the
extrudates with aqueous solutions of catalytic
materials hefore drying the extrudate instead of
after drying. The aqueous solution is applied by
either dipping the extrudate in the solution for
5-120 seconds or by spraying the solution. The

particles are then dried by conventional means.
(CAS) Abstr. No. CA97(4):26269x

480
Leisenberg, M.

Method and Apparatus for Automatically
Regulating the Plasticity of Clay Masses

Patent No. Brit. GB 1,459,822, 12 Dec, 1976,

This method of automatically adjusting the plas-
ticity of clay masses by addition of water, steam
or a dry substance to the mixer of a production
chain, including a mixer followed by an extrusion
press, comprises the steps of measuring the plas-
ticity of the mass in the head of the extrusion
press or in a length of clay extruded therefrom,
measuring the power consumption of a drive
motor of the mixer, comparing the measured
plasticity of the mass with a reference value in a
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primary adjustment civcuit to ohtain a corraction
valug, comparing the mensured power consump-
tion with the corrected reference value for the
power consumption in an wuxiliary adjustment
circuit to provide a control signal contrelling a
dosing device for the meteved addition of water,
steam or a dry substance to the mixer. (BCA)
Abstr. No. 77/0208

481

Maybon, G.

Mouwlding Machines in the Ceramic Indus-
iry

Ind. Ceram. (593), 197

In French. An abrasion resistant layer is soldered

to the auger used in pugmills and mixzers. 2pp
2fig (BCA) Abstr. No. 76/3213

482
Mostetzky, H.
The Origin of the Plastic Behavicur of

Ceramic Pastes
Ceramica 12(2), 1

In Ttalian. (Abstract not available) (BCA) Abstr.
No. 76/3481

482
Neshy, C.W., and K.G. Huebuer
Continuous Process for Preparing

Fxtruded Alumina Bodies
Patent No. Can. CA 997324, 21 Sep, 1276, 7 pp.
USA

Alumina pellets are prepared by reacting contin-
uously an alkali metal alurninate, mineral acids
and/or Al salts of mineral acids, a compound
selected from aldonic acid and aldonates, and an
alkali metal silicate in an aqueous solution while
mainfaining the pH at 5-12. The concentrations
of reactants are controlled to maintain the final
Al concentration at 1-25%. The resulting ore-
cipitate is filtered, dried at 200-1000 degrees F,
and the dry powder washed. The dry powder is
prewetted with water to form a slurry, which 1s
extruded as pellets. These pellets are used as 1
fixed bed catalyst. (CAS) Abstr. Na. CABT(2)
:12199f
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484
Pels Leusden, C.O.

Deformation of Plastic Bedies During
Drying

Ber. Dtsch. Keram. Ges. 53(10), 291

In German. The mechanism of deformation dur-
ing drving, due to differences in the shrinkage of
different shapes, is explained using three types of
test-piece: a sphere, a tube and a plate. Sugges-
tions on how to deal with these different modes
of deformation are discussed. 3pp 4fig (BCA)
Abstr. No. 77/1232

485
Rieter-Werke Dipl-Ing Walter Handie GmbH

Apparatus for Exiruding Flowable Mate-
rials

Patent No. Brit. GB 1,421,453, 21 Jan, 1976,

An extruder, e.g., for clay, comprises at least one
rotatable cylindrical conveying drum in a hous-
ing with an inlet and outlet, circumferentially
extending axially spaced projections of equal
height on the drum periphery, and a discharge
deflector engageable between adjacent projec-
tions to divert material conveved between them
to the outlet. The projections are adjacent the
housing wall, convey material towards the outlet,
and are spaced further from one another in the
drum centre than at the ends. The projections
are preferably held apart by annular spacers and
are annular, both projections and spacers being
formed from arcuate segments. The extruder is
insensitive to fluctuations in material character-
istics and produces an extrudate of uniform
structure. (BCA) Abstr. No. 76/0744

486

Roget, M.

The Drying of Ceramics
Ind. Ceram. (691), 17

In  French. 'Theoretical aspects, physical
behaviour of substances, influence of particle size
on drying, determining dryer parameters and
dryers in the ceramic industry are considered.
32pp 37(ig (BCA) Abstr. No. 76/2609

11

487
Salomao, J.R., and P. De Souza Santos

The FEffects of Some Additives on the
Plasticity Limits of Plastic Ceramic Clays
Used for Sanitaryware

Ceramica (Sao Paulo) 22(87), 101

In Portuguese. The purpose was to change the
water percentage necessary for extrusion. Three
different clays of Sao Paulo State were used. The
additives were various detergents, tannic acid,
sodium silicate, sodium polyphosphate, sulphu-
ric acid and polyelectrolytes. The nature of the
effect depended also on the choice of clay. 16pp
5iig 10tab (BCA) Abstr. No. 77/0864

488
Schuster, P., G. Kruger, and K. Bertsch

Investigations on Texture and Properties
of Stoneware. Pt. 4. The Effect of the
Moisture Content of a Stoneware Pipe
Body During Extrusion on Properties of
the Material After Drying and Firing

Ber. Disch. Keram. Ges. 53(10), 302

In German. The properties of pipe materials of
different recipes and different grog grain sizes
were studied as a function of increasing water
content during extrusion. In the moisture con-
tent region tested the fluxural strength of the
pipes decreased with increasing moisture content
during extrusion. Whilst the strength of rods
fired at cone 5a/111 also decreased with increas-
ing moisture content, a rnaximum was found for
the ring flexural strength, which tended to be dis-
placed towards lower moisture contents with
increasing grain size of grog. The apparent poros-
ity increased with increasing moisture content,
while 2 linear relationship was found for the total
shrinkage. 3pp 7fig (BCA) Abstr. No. 77/1326

489
Siegert, H.

FPreparation Equipment for the Manufac-
ture of Electroporcelain

Keram. Z. 28(1), 19
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In German. Modern preparation equipment at a
factory in eastern Europe ensures the production
of good quality electroporcelain without rejects.
The entire preparation is carried out without
dust. The raw materials are dried and finally
ground to give a consistent product for storage in
the ample silos, which then guarantees uniform
guality. Articles made range from the smallest
insulating components to insulators 4 m long and
1.6 m in diameter. 4pp bfig (BCA) Abstr. Ne. 76/
1602

490
Taniguchi, T\, and T. Sugimoto

Gypsum Composition

Patent No. Ger. Offen. DE 2528304, 22 Jan, 1976,
22 pp.

Japan

In German. High-strength extrudable plaster of
Paris (1) [26499-65-0] articles are prepared by
incorporating portland cement and 5-50 weight
parts of a hydrophilic colloid-forming powder
(when I plus the cement totals 100 weight parts).
The powder is loess, chloride clay, or Al silicate
hydrate (II) [1335-30-4] with average particle
size of 20-60 mu. Thus, an article extruded from
a mixture I 70, cement 3C, with II 10 weight %
has an initial setting time of 7 minutes and gives
a good product whereas 100 weight parts I con-
taining 10 weight parts I1 or no additives has
setting times of 20 and 23 minutes, respectively,
and both products are deformed by cleavage.
(CAS) Abstr. No. CA84(16):11066%s

491
United Kingdom Atomic Energy Authority

Forming of Silicon Carbide Bodies by
Extrusion and Dies Therefor

Patent No. Brit. GB 1,437,178, 26 May, 1976,

Self-bonded SiC rings are made by blending
alpha-SiC, C and a binder into a green mix,
extruding through a die having a bore with an
arcuate longitudinal axis, removing binder from
the curved strips, siliconizing and making the
strips up into rings. The binder may be removed
in profiled grooves in a graphite block to avoid

ii2

distortion, and siliconizing is by infiltrating the
body by capillary action with molten 51 to pro-
duce beta-SiC which bonds the alpha-SiC grains.
(BCA) Abstr. No. 76/2156

492
Varlamov,
Toporkova

V.P., LA XKroichuk, and AA.

A New Method for Estimating the Drying
Sensitivity of Clays

Ceramurgis Int. 2(2), 98

Fourteen clays with different drying sensitivity
were arranged in a series according to results of
complex technological tests in a decreasing order
of their drying sensitivity. It is proposed to deter-
raine only that portion of the losses that is
released in the texaperature range above the dry-
ing temperature, at 100-200 degrees C, in order
to compare different clays as regards the inter-
layer moisture lost during drying. A relationship
was found between the amount of moisture liber-
ated at up to 200 degress C, mineralogical
composition and drying behaviour of clays. Hav-
ing determined the amount of the interlayer
moisture lost at 100-200 degrees C, it is possible
to quantitatively evaluate the content of compo-
nent, adversely affecting the drying sensitivity
and predict the drying behaviour of a given clay.
4pp (BCA) Abstr. No. 77/0624

493
Weber, H.B.

Methods of Beducing the Drying Time by
the Appropriate Design of the Kiln Set-
ting

Ziegelindustrie (1), 14

In German. Differences in the drying load are
responsible for wide variations in quality, rela-
tively long drying times and increased power
consumption. New types of chamber dryer finger
car and of turmel kiln car are indicated, which
would make it possible to achieve a decisive
improvement in the setting of the drying load
and hence of the eutire diying process. 2pp
(BCA) Abstr. No. 76/2610
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494
Welther, G.EK., L. Ionescu, and G. Ion

Apparatus for Reducing the Lengths of
Catalyst Extradates

Patent No. Rom. RO 60728, 24 Dec, 1976, 3 pp.
Romania

An apparatus is described for decreasing the
length of catalyst extrudates from 30-80 to 5-8
mm. The apparatus (vertical tube) is divided in
segments with metal exterior walls and rubber
internal walls. Compressed air is introduced
between the walls periodically and alternatively
to the segments to reduce diameter and thereby
break the catalyst extrudates. (CAS) Abstr. No.
CA88(28):193335m

495
Zenz, F.A., and P.N. Rowe

Particle Conveying in Extrusion Flow

Keairns, D.L.(ed.), Fluid. Technol., Proec. Int.
Fluid. Conf., Meeting Date 1975, Vol. 2. New
York, NY: McGraw Hill, pp. 151-8

USA

Extrusionlike flow of pneumatic powder trans-
port is discussed. In this flow, the density of the
gas-powder stream is near the bulk density. A
test to identify powders that can be transported
this way is presented. A 250 ml cylinder is filled
with the powder. A steel ball (diameter 1 cm) is
released just above the powder surface. If the ball
falls to the bottom, as if through a liquid, the
powder is capable of extrusion flow. The property
must be permanent and not dependent on aera-
tion immediately before the test. A knobbed
brass rod is more convenient to use than the ball.
Coal powder (diameter less than 44 mu) passes
the test, and its extrusion flow capability was
shown in a 1 in. diameter plastic pipe. In glass
beads (120 mu), FCC catalyst (43 mu), and Ti0,
(12 mu), the dropped weight penetrated only a
short distance. When Cab-o-sil was added to
these materials, only the FCC catalyst Cab-o-sil
equivol mixture (4 weight % addition) passed the
test. (CAS) Abstr. No. CA86(12):75178y
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496
Braaten, T.

Method and Means for Manufacturing
Refractory Slabs

Patent No. Brit. GI3 1,474,713, 25 May, 1877,

Refractory slabs, for use in foundries as refrac-
tory parts in conduits and moulds for molten
metals, are produced by simultaneously extrud-
ing and dewatering an aqueous slurry of ibres
and binding agent. A reciprocating plunger
forces the slurry through a transversely elongate
passage; dewatering is by the compaction applied
by the plunger in combination with vacuum
applied from a chamber through a foraminous
screen at the passage entrance. The action of the
plunger also avoids a preferential fibre orienta-
tion in the slab. The mechanical design of the
extruder is specified. (BCA) Abstr. No. 77/1985

497

Bulley, O.M,

Piston Extruder

Patent No. Brit. GB 1,461,773, 1 Jan, 1977,

A piston extruder for clay comprises a die mem-
ber removably mounted to the barrel and a
piston reciprocated by a pair of manually oper-
ated levers, each of which is pivoted to the barrel
and slidable through a pivot connected to the pis-
ton. The die member may comprise a plate for
extrusion of a tube. The die member is releasably
supported by inturned flanges, formed around
three walls of the extruder barrel, and a further
such flange formed in a door comprising a further
wall of the extruder barrel and which is closed by
pivotable latches engaging pins at each side, and
which is openable about a pivot for removal and
replacement of the die, or adaptor, and for clean-
ing of the barrel and removal of surplus clay. A
hopper is provided for loading the extruder with
clay. The clay is downwardly extruded through
a guide frame having adjustably spaced apart
upper and lower members, the outer surfaces of
which serve as guides for a wire, or knife, by
which a required length of the extrudate may be
severed. (BCA) Abstr. No. 77/1218

121

458

Csaki-Balla, L

A Rheological Study of Brick Clays for
the Characterization of Clay Plasticity

Eypitoanyag 29(6), 270

In Hungarian. A method was tried to character-
ize brick clay plasticity by measuring the
rheological (viscous flow) properties of relatively
diluted slips. dpp 2fig 2tab (BCA) Abstr. No.
2016/78

499
Derwinis, J., M. Woznicki, and K. Zebik

Analysing the Bfficiency of Decantation
and Filtration of Kaolin Suspensions as a
Funetion of Concentration

Szklo Ceram. 28(1), 17

In Polish. It has been tried to analyse this part
of the processing of kaolin for the range of con-
centrations used actually in an existing industrial
installation. The output has been determined as
the function of the C,-initial sand the Cj-final
concentration. The criterion to establish the
optimum values of the parameters was to work in
a continuous manner. These values have been
found by simulation and by computer calcula-
tions. 4pp 8fig (BCA) Abstr. No. 77/2390

500
English Clays Lovering Pochin and Co., Ltd.

Particulate Solids
Patent No. Brit. GB 1,482,258, 10 Aug, 1977,

A mixture comprising a particulate solid material
and water is deflocculated with a water-soluble
deflocculating agent to form an aqueous slurry
which is dewatered to form a cake of reduced
water content compared to the slurry, and the
cake is subjected to mechanical work comprising
at least one cycle of applying and relaxing stress
to the cake to form a second aqueous slurry,
wherein the solid material is precipitated cal-
cium carbonate or a ground, fxitted ceramic glaze
composition. The deflocculated mixture is pref-
erably dewatered in a pressure filter, and the
mechanical work may be performed by a jaw
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crusher or dough mixer. (BCA) Abstr. No. 77/
2674

501

Feistel, G.R., and G.N. Pessimisis
Silica-Alumina Catalysts

Patent No. U.S. US 4039474, 2 Aug, 1977, 5 pp.
USA

ALO; monohydrate carriers were prepared for
extruded catalysts, especially for Co-Mo cata-
lysts for desulfurization of petroleum products.
The Al O, monohydrate was mixed with a pep-
tizing agent and H,0, intensely shear-mixed,
extruded, dried, and calcined. In a sample,
alpha-Al,Q; monohydrate with bulk density 0.45
g/cm’ was mixed with molybdic acid and Co car-
bonate, aqueous HNO; peptizing agent was
added to form an extrudable gel, the product was
intensely shear-mixed, extruded, dried, and cal-
cined. The calcined material was treated with
ammoniacal Co nitrite-molybdic acid, and again
caleined. The product contained Co 3.2 and Mo
12.9 weight % of which metals 75% was intro-
duced by coextrusion and 25% by imapregnating.
(CAS) Abstr. No. CA87(14):107239h

502
General Refractories Co.

Extrusion Die
Patent No. Brit. GB 1,471,217, 21 Apr, 1977,

A ceramic catalyst support comprises an
extruded dried and fired section having parallel
circular or square bores, i.e., at least 100, or 195
or more bores/in.%. The support may be extruded
from stated quantities of kaolin, clay and tale, of
which the chersical compositions are given,
together with fused cordierite, colloidal magne-
sinm aluminium silicate, and distilled water,
using a die plate of stated dimensions and an
evacuated extruder barrel. The support is
extruded horizontally on to a conveyor from dies
comprising a metal or plastics die plate, having
passages for the ceramic and which, at its down-
stream end, i8 integrally formed with spaced
apart pins defining the bores, surrounded by a
collar defining the periphery of the section. The

pins each overlap a portion of adjacent pairs of
passages and the ratio of the area between the
pins to that of the passages, in hetween 0.65 to 1,
to ensure that the ceramic spread laterally from
the passages into the space. (BCA) Abstr. No. 77/
1727

503
Gorelik, S.S., A.N. Dubrovina, and V.L. Ablam-
skii, et al.

Recrystallization and ¥lectrical Praper-
ties of Low-Temperature Thermoelectric
Materials Extruded from Ceramic Blanks

Izv. Akad. Nauk SSSR, Neorg. Mater. 13(11),
1997-2000

USSR

In Russian. Study of the reerystallization and
clectrical properties of extruded Bi,Te;-Bi,Se,
and Sb,Te;-Bi;Te; thermoelectric materials dur-
ing 1-hour annealing at 320-480 degrees showed
that their electrical conductivities and ther-
moemfs depend on the particle size of the initial
powder and the heat-treatment conditions.
(CAS) Abstr. No. CA88(R):57470z

504
Hodgetts, G.B., and A.R.1. Freestone

Extrusion Rhecmeter for Characterizing
Thixotropic Materials

Rev. Sci. Instrum. 48(4), 411

A special form of extrusion rheometer has been
developed for characterizing thixotropic pastes
and high viscosity materials. It consists of a cyl-
inder with an orifice situated halfway along, and
has a piston at each end. In use, a sample plug of
material is forced through the orifice at a uniform
rate by one of the pistons, and the load required
is recorded. After a given recovery period, the
material is forced back through the orifice by the
other piston, and the load again recorded. If the
material is thixotropic, it will have a reduced vis-
cosity on the second “pass”, and the percentage
reduction in load will be related to the thixotropy
of the sample. 3pp 2fig (BCA) Abstr. No. 77/2324



1977 Docuimentis

505
Japanese Standards Association

Testing Method for Workability Index of
Fireclay Plastic

Jap. Stand. JIS R 2574

In Japanese., (No ahstract availakle.) (BCA)
Abstr. No. 77/3526

506
Lenkei, M.

Rheological Examination of Throwing
Bodies Made of Spray-Dried Powders

Epitoanyag 29(2), 41

In Hungarian. The dry material content of a slip
suitable for spray drying is approximately
61-62% if sodium carbonate water glass or
Dolapix CA are used, slightly lower if sodium
humate or sodiwmn tannate electrolytes are used.
Electrolyte-containing slips and plastic bodies
made of their spray-dried powders have dilatant
flow properties, hardening upon sheacing. Plas-
ticity is decreased differently by the various
activities. Deformation change, e.g., water con-
tent ratios, increase in the presence of additives.
4pp 3fig 5tab (BCA) Abstr. No. 1881/78

507
Limburg, G.

Dressing Plant for Brickworks and the
Ceramics Industry, Respectively--
Regulation of Plasticity. DBP Patent of
the German Federal Republic.

Z1 Int. (January), 28

In German and English. This dressing plant for
brickworks and the ceramics industry consists of
a mixer with combined electric motor control and
feed devices for raw material and water. lts pur-
pose is to maintain the water content of the
dressed materials at a constant level even if the
feed substance varies in water content. In this
system the current consumed by the mixer motor
is analogous to the water content. It is fed to the
control circuit as an actual value. 3pp 1fig (BCA)
Abstr. No. 632/78

123

508
Matsushita, K., H. Sakurada, and K. Cnuma

Molded Titanium Oxide Produect Useful
as Catalyst Carrier

Patent No. Jpn. Kokai JP 52/18507 [77/16507],
7 Feb, 1977, 4 pp.

Japan

In Japanese. TiQ, or its mixture with ALO, is
mixed with at least one compound selected from
a water saluble cellulose compound, polyacryla-
mide, starch, polyethyvlene glycol, poly{vinyl
acetate), higher aliphatic carboxylic acid, poly-
ethylene, urea, and activated C and also an
agquecus medium in the presence of inorganic
acid or lower aliphatic carboxylic acid, molded,
and fired. Thus, 200 g powdered TiO, was mixed
with a 6 g fine crystalline cellulose and 116 ml 5%
HOACc solution, extruded, dried, and fired at 700
degrees for 3 hours to obtain shaped Ti0, having
compressive strength 8.6 kg, surface area 46.11
m%/g, and water absorption 46%. (CAS) Abstr.
No. CA87(16):1149960z

509
Mitsche, R.T., H.L. Kuntz, and J.C. Hayes

Method of Manufacturing an Exi{ruded

Catalyst Composition
Patent No. U.S. US 4046713, 6 Sep, 1977, 5 pp.
USA

Catalysts useful in selective reforming of naph-
tha to reformate with a high octane number and
liquid petroleum gas are prepared by extruding
a mixture of acidic Al,0; hydroscl, powdered
ALy, and powdered crystalline aluminosilicate,
drying, and calcining. Thus, a dry blend, particle
size 95% greater then 105 mu, of 130 g
alpha-Al,0,.H,0, 137 g alpha-AL0;. H,0 (weight
loss at 800 degrees 23 and 27 %, respectively, bulk
density 0.8 and 0.36, respectively, and 17 g
H-mordenite is mixed with 8.4 ml aqueous
H,PtCl, (1256 mg Pi/Ml, 10 g AICL; hydrosol
(12% Al), and H,0 sufficient for extrudability,
extruded at 100 psi to 1/32-in. pellets, dried, and
calcined at 650 degrees in air to give a catalyst
with average bulk density 0.4-0.6. (CAS) Abstr.
No. CA87(20):1547444
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510
Miyazaki, H.

Moulding of Extruded Construction ¥le-
ments Containing Beinforcements

Patent No. Brit. GB 1,474,319, 25 May, 1977,

In the extrusion of material as a prop or beam
reinforced longitudinally, and optionally trans-
versely, by wires, bars, strip or mesh, the
reinforcement is encased in the material in an
extrusion die head outlet passage to which the
reinforcement is delivered through a guide tube
terminating at a convergent inlet to the passage
and to which the material is delivered, from each
of a pair of screw or piston extruders, along a pas-
sage of a pair forming the branches of a gamma
configuration with passages connecting with the
outlet via a throttle to retard flow at the passage
centre. (BCA) Abstr. No. 77/1873

511

Morikawa, A., Y. Narita, and J. Mizutani
Ceramic Shaped Article from Inorganie
Raw Material Powder by Extrusion
Molding

Patent No. U.S. US 4180538, 25 Dec, 1979, 5 pp.
Japan

Porous aluminosilicate catalyst supports were
prepared by adding excess alkali to the water
glass used in their manufacture. The excess alkali
(e.g., NaOH) made the products extrudable and
increased their pore diameter. In an example,
agqueous Na silicate was treated with NaOH, Na
silicate water glass was added, H,S0, was added
to obtain silica gel, alum was added, Na alumi-
nate solution was added to form a slurry, the
slurry was filtered, the filter cake was reslurried
with diethylene glycol, and spray dried. The
dried product was washed, dried, mulled with
H,0, extruded, and calcined at 1100 degrees F.
(CAS) Abstr. No. CA92(16):134043z

512

Nippon Tokushu Togyo KK

Method of Making an Extrusior Moulding
from Inorganic Material Powder Having
Poor Plasticity

124

Patent No. Brit. GB 1,478,057, 29 Jun, 1977,

An article of inorganic material is sintered from
an extrusion comprising particles of the material
which have been plasticized by a binder compris-
ing water hardening polyurethane dissolved in a
water-soluble solvent, the extrusion being
effected into a water bath into which the solvent
diffuses and in which the polyurethane is har-
dened by the water. The solvent comprises
dimethylformamide, in a weight ratio of 70% to
30% polyurethane, and preferred weight ratios
of the material to the polyurethane and solvent
are 100:20 to 100:70 and 100:50 to 100:60. The
article may comprise a thin sheet, e.g., 3 mm
thickness, or a ceramic honeycomb for use on a
catalytic converter for automobile exhaust gas.
Examples of materials extruded include cordier-
ite, high alumina and cemented carbides. (BCA)
Abstr. No. 77/2073

513
Pels Leusden, C.O.

Shaping by Extruders. Pt. 1. The Rheol-
ogy of Stiff Plastic Bodies

Keram. 7. 29(12), 665

In German. The viscous properties of ceramic
bodies, their yield point and friction on metal
surfaces are reviewed with emphasis in what is
going on during extrusion. There are various fac-
tors which can cause damaging textures. The
stress-strain relationships are studied. 4pp 11fig
(BCA) Abstr. No. 2751/78

514
Van der Zwan, J., and C.A.M. Siskens

The Green Strength of Unfired Bodies
Klei Keram. 27(5), 82

The green strength and plasticity of unfired clay
bodies are hardly influenced by dstergents. Cat-
ionic detergents, however, cause bodies to have
a higher moisture content and increase the plas-
tic behaviour of the material. 6pp 6fig (BCA)
Abstr. No. 77/2364
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515

Vecchi, G.

Brick Dies--A Few Technical Notes
Refrattari Laterizi 2(7), 374

In Italian. The notes deal with experiences by
several firms in the structure of dies used for
extrusion. pp 17fig (BCA) Abstr. No. 914/78

516
Warthen, J.L., W.S. Briggs, and M.V, Paggen

Control of Physical Properties of Alumina
Extrudates

125

Patent No. U.S. US 4045372, 30 Aug, 1977, 4 pp.
USA

Extrudates of AL,O3.H,0 having density, surface
areas, and pore volumes within a predetermined
range are prepared by mixing the ALO, with a
sufficient quantity of water te prepare an extrud-
able product, aging for (.5-6 hours, extruding and
drying. The ALO; density and 150-200 angstrom
pores increase and 200-300 angstrom pores and
pore volumes decrease with aging. The ALG; is
suitable as an exhaust gas converter catalyst sup-
port. (CAS) Abstr. No. CA88(2):11383v
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Bi7

Corning Glass Works

Manufacture of Extruded Articles
Patent No. Brit. GB 1,500,134, 22 Feb, 1978,

A honeycomb structure of a particulate ceramic
material mixed with an extrusion aid comprises
water and methyl cellulose, is extruded through
a honeycomb-defining orifice of a die plate to
pass through a constricted passage which dis-
places peripheral portion of the honeycomb
inwardly to collapse peripheral cells of the hon-
eycomb and form a peripheral skin of oval shape.
The embodiment relates to the extrusion of a cat-
alyst support for an exhaust gas emission control
device from a blend of steady proportions of clay,
talc, and alumina, of stated particle size distribu-
tions and proportions of refractory metallic
oxides, which are mainly Si0,, Al,0;, and MgO,
the proportions of rsethyl cellulose, water and
optionally diglycol stearate, also being stated.
The honeycomb may comprise 60-100 cells/in2.
Application 28687/75, filed 8/7/75. (BCA) Abstr.
No. P1162/78

518
Creed, E., and C.W. Jowett

Chemical Vapour Deposition of Wear-
Resistant Tungsten Carbide Coatings on
Extrusion Dies

Met. Powder Rep. 34(3), 136

Surface T'reatments for Protection, Inst. Metall.
Ser. 3, (10), 1978, p. 147

The tungsten carbide coatings offer substantial
potential improvements when used in extrusion,
the authors having studied their perforinance
under laboratory and practical extrusion condi-
tions. Emphasis has been placed on adjusting
deposition parameters to optimize the structure
surface finish and adhesion of the coatings with
reference to their performance in service. 12pp
(BCA) Abstr. No. 3982/79

519
Dima, P., E. Lungu, and T. Alexenco

Rheclogy of Extrudable Pastes for
Obtaining Slabs of Fine Ceramic Sand-
stone

Mater. Constr. (Bucharest) 8(1), 19-22
Romania

In Romanian. The rheology of the paste was
determined by using a capillary plasticiraeter
with a variation in humidity. Creep, stress
threshold, mixed creep realm, and the slope
curve were determined. (CAS) Abstr. No.
CA9(0(4):28088s

520

Entelis, F.5.

Texiuriug Plastic Ceramic Beodies
Glass Ceram. (Engl. Transl.) 35(6), 347

To ensure axisymmetrical distribution of shrink-
ages during firing, a concentric texture is
imparted to the extruded column by replacing
the die by a texture converter. Thereby the qual-
ity of porcelain plates is improved. 3pp 5fig 3tab
(BCA) Abstr. No. 3482/79

521

Galeone, G.

A Mcthed of Evaluating Drying Sensitiv-
ity

Ceramurgia 8(6), 305

, A shrinkage reader is used both under normal
air flow conditions and under accelerated drying
conditions. Differences in shrinkage rate
observed under the two conditions are related to
drying sensitivity. 3pp 1fig (BCA) Absir. No.
3734/79

522

Ganss, A H.

Incereasing Productivity of Kam Piston
Extruders

Mohr, W.C.(ed.), Proc. 1978 Am. Ceram. Soc.
Ann. Meeting Mater. and Equipment and White-
wares Divs. Columbus, OH: ACS, p. 118.

The following methods of increasing the effi-
ciency of ram extrusion are suggested: use of
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billets, automatic fill of granulate, automatic vac-
uum control, moere efficient vacuum capacity,
automatic extrusion control, automationr of other
phases of press motion, die assembly modifica-
tions for guide die changes, mechanical devices
for cut-off. 3pp (BCA) Abstr. No. 801/81

523
Gembicki, S.A., and S.H. Aeschbach

Extruded Catalyst

Patent No. Ger. Offen. DE 2656001, 22 Jun, 1978,
24 pp.
Germany, Fed. Rep.

In German. A method is given for preparation of
extruded catalysts, especially hydrodesulfuriza-
tion catalysts. The catalysts were prepared from
an oxide, a peptizing agent, and H,0, mixed by
shearing with specified energy input, followed by
extrusion of the paste, drying, and calcination. In
an example, AL,O; hydrates of 2 types, molybdic
acid, and Co carbonate were treated with aque-
ous HNO,, extensively mixed with shearing,
extruded, dried, and calcinated. The calcinated
product was impregnated with Co nitrate and
molybdic acid, slurried with H,0, dried, and cal-
cined to obtain a Co-Mo catalyst on AL,O,. (CAS)
Abstr. No. CA89(12):95702¢e

524
Handle, ¥F.

Contribution to the Subject of Plasticity
in Clay-Water Systems

Z1 Int. (9), 472

Following a critical study of the term plasticity
as used in ceramic technologv, results on the
investigation of six building clays with the Bra-
bender Plastograph are presented, from which
conclusions are drawn concerning the proper
construction and use of pugs. 5pp 3fig (BCA)
Abstr. No. 2487/79

525
Heywood, N.I., and J.F. Richardson

Rheological Behaviour of Flocculated
and Dispersed Aqueous Kaolin Suspen-
sions in Pipe Flow

127

J. Rheol. 22(6), 599

The flow behavior of both highly flocculated and
dispersed kaolin suspensions was studied using a
capillary tube viscometer and two horizontal
pipeline test loops. Wall shear rates were varied
from 30 to 11,000 s™'. Volumetrie solids concen-
trations ranged from 8.6 to 23.4% for the
flocculated suspensions, and from 23.4 to 38.7%
for the dispersed suspensions. Over shear rates
30-1000 s™' the rheograms for laminar Aow of the
flocculated suspensions followed the Ostwald-de
Waele power law model, while for shear rates
2000-11,000 s, the Bingham plastic mode] fitted
slightly better since the high spring rate range
was obtained using the capillary-tube viscome-
ter. Great care should be exercised when scaling
up from capillary tube data to pipeline ingtalla-
tions, in which the wall shear rate rarely ezceeds
500 51 The dispersed kaolin suspensions were
essentially Newtonian, but at the highest solids
concentration a measurable degree of shear
thickening was observed. 15pp 7fig 2tab (BCA)
Abstr. No. 2524/79

526
Jedlicka, P.
Effect of Deformation History on

Behaviour of Clay Bodies During Drying
Sklar Keram. 28(3), 72

In Czech. A body made from clay paste tries to
change its shape to one obtained before the last
deformation. This consequence of deformation
history is called "memory”. The mechanism of
memory deformation is explained on basis of
experimental results. The practical consequences
are discussed in relation to a fixed stress in dried
ceramic body. 4pp 6fig Itab (BCA) Ahstr. No.
104/79

527
Mattyasovszky Zsolnay, T.

Regulating the Consistency of Clays with
a High Pit Moisture Content

Interceram 27(3), 188

'The problem is tc render the clay stiffer and
hence suitable for extrusion. This can be
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achieved by appropriate pit planning, admixing
dry clays or fillers, drying the clay. increasing the
viscosity by admixing carboxvl methyl cellulose,
binding the water by cement of calcined lime as
described in this paper. 4pp 6fig 4tab (BCA)
Abstr. No. 2722/7¢

528
Mitsui Mining and Smelting Co., Ltd., and Ltd.
Mitsui Kinzoku Sintering Service Co.

Pipe or Pipe Fitting and Method for Man-
ufacturing the Same

Patent No. Brit. GB 1,499,390, 1 Feb, 1978,

A pipe or pipe fitting comprises a sintered hollow
cylindrical core member made of ceramic mate-
rial and an outer sheath mounted in the core
member and made up of an easily machinable
material having a high mechanical strength. The
core is obtained by shaping in a viscous state a
ceramic material including a silicon carbide
refractory material with a bonding agent such as
silicon nitride or silicate, followed by sintering.
The outer sheath is a thermoplastic synthetic
resiit such as polyvinyl chloride, polyethylene
and other reinforced plastics materials which
have a greater coefficient of thermal expansion
than metal. The outer sheath has an inner diame-
ter smaller than the outer diarneter of the core
diameter. It is placed over the core after first
being heated. A particular embodiment has a
sheath of cast iron and comprises a pair of sheath
halves, which may be bolted together or welded
together along the seams between the halves.
There is an elastic layer between the sheath and
the core. The same arrangements can be applied
to a straight pipe. Application 39987/75 filed 30/
9/75. (BCA) Abstr. No. P1178/78

529
Pels Leusden, C.O.

Shaping by Auvger-Extrusion. Pt. 2. The
Production of Faultless Clay-Columns
Keram. Z. 30(2), 93

In German. Poor evacuation increases texture.

For adequate evacuation, the vacuum should be
high enough and the bedy should have adequate

128

surface area. The positioning of the core and the
bridge of the pipe extrusion was investigated.
Proper design of the extruder reduces dragon’s
teeth and jerky advance of the column. There are
special design problems for extruding columns of
dimensions larger than the diameter of the pug-
mill barrel. 5pp 22fig (BCA) Abstr. No. 3309/78

530

Pels Leusden, C.0O.

Shaping with Augers. Pt. 3. Different
Types of De-Airing Auger

Keram. Z. 30(8), 306

In German. The different auger designs are dis-
cussed and in particular the function of the
individual zones in the de-airing extruder. 4pp
13fig (BCA) Abstr. No. 1383/79

531

Pospisil, H., and S. Brogsitter

Practical Experience with the Use of
Highly Wear-Resistant Unwatered Dies

Baustoftindustrie, Ausg. A 21(6), 23

In German. Dies for extruding hollow blocks are
described. 3pp 1fig 3tab (BCA) Abstr. No.
3085/7

532
Robinsen, G.C.
Exirusion Defects

Onoda, G.Y., and Hench, L.L.(eds.), Ceramic
Processing Before Firing, New York, NY: Wiley
and Sons, 490 pp, 1978

Extrusion is the process of shaping an object by
pushing a material through an opening the size
and shape of the cross section of the object.
Extrusion equipment may be of two types, the
piston extruder and the auger extruder. There
are many variations within each type. The prod-
ucts of extrusion may be very small, such as tubes
of under 0.06 in. diameter, or very large, such as
36 in. diaineter pipes. The process is used to form
crude natural clays or refined nomnplastics,
including oxides, graphite, and metal powders. A
variety of green-body defects can arise during the
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forming process. These include lamination, sur-
face and edge tearing, bridge and core cracking,
colunin splitting, segregation, and preferred ori-
entation of particles. The causes and potential
cures for these problems are discussed in this
chapter. (Author)

532
Russo, V.,

Drying Procedures of Heavy Clay Prod-
ucts

Ceramica (Sao Paulo) 24(103), 282

In Portaguese. The physical principles of drving,
its rate and accompanying shrinkage are consid-
ered. Chamber dryers, tunnel drvers, and rapid
continuous drying are described. 9pp (BCA)
Abstr. No. 2263/79

534

Somodi, 7.

Effect of Organic Additives on Pressing in
the Plastic State

Ceramurgia 8(2), 74-80

Hungary

In English and Italian. Strengtheners, i.e.,
poly(vinyl aleohol) [8002-89-5], humic acid,
lignosulfonic acid [8062-15-5], Mobilcer [39296-
20-3], and activated bentonite, were tested in
porcelain to decrease the use of oil-containing
additives (which caused air pollution). (CAS)
Abstr. No. CA90(4):28066h

535
Steele, A.P.

The Balancing of Hollow-Ware Dies
Aust. Natl. Clay 9(2), 5

The effects of auger, die, cores, core bridges and
of die-auger distance on the flow pattern of
extruded colurans are considered. Methods of
examining the quality of the column and reme-
dial measures for better balancing by mechanical
adjustments are recommended. The effects of die
lubrication and of degree of vacuum on the flow
pattern are discussed. 3pp (BCA) Abstr. No.
26R3/79

1256

5326

Steele, AP,

Some Advantages of Stiff Extrusion
T'rans. J. Br. Ceram. Soc. 77(8), vili

Definitions are given of several types of extruded
heavy clay product, and the advantages and
capabilities of stiff extrusion plants are com-

pared to soft extrusion plants in American
conditions. 4pp 9fig (BCA) Abstr. No. 781/79

537

Steele, AP,

Stiff or Soft?

Aust. Natl. Clay 8(12}, 5

The advantages and disadvantages of stiff, as
well as soft, extrusion of bricks are listed. Stiff
extrusion requires fewer operations. Soft extru-
sion is better for making small holes and for
producing a wide variety of sizes. The clay prepa-
ration methods depend both on the type of clay
or shale used and on whether stiff or soft extru-
sion will be practiced. 3pp (BCA) Abstr. No.
1710/79 '

538
Tsimermanis, L.Kh.B.

Diasgram of the Structural Biates of the
System Clay-Water and its Use for
Optimizing the Drying Process of Ceram-
ics

Stroit. Mater. (11), 27

In Russian. A scheme of structural state of the
system clay-water during drying is given. All the
properties of ceramic products depend on the
energy of the bond between water and material.
A new concept of the drying process is described
as the creation of external conditions for achiev-
ing a coustant rate of stiffening. An optimum
schedule for the drying of drainpipes is given,
with an explanation of how to use the proposed
scheme to ensure the optimum drving condi-
tions. 4pp Bfig 2tab (BCA) Abstr. No. 3757/79

bag
United Kingdom Atomic Energy Authority
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Extrusion
Patent No. Brit. GB 1,489,728, 1 Feb, 1978,

Tubes are continuously extruded by introducing
material (which may be ceramic powder) into a
passageway of progressively decreasing cross-
section and formed between a first member and
a second member and moving the first and sec-
ond members relative to one another to draw
material along the passageway by frictional drag
and to feed it to and extrude it through an annu-
lar extrusion path adjacent to and in
commuitnication about its full circumference with
the passageway. A stationary framework journals
a shaft engageable by a prime mover, the shaft
being formed with a location flange which tapers
to a shoulder, and a mandrel, thereby providing
the floor and/or wall of the passageway. The
other wall of the passageway is formed by a die
ring similarly journalled in the framework. The
passageway is closed by a stationary shoe pro-
vided with a single opening to the passageway for
feedstock. Rotation of the shaft draws the feeds-
tock into the passageway and causes rotation of
the die ring, which may also be driven. The die
ring is eccentric to the shaft to provide additional
compression of the material as it passes through
the extrusion path to form tubes. Alternately two
stationary shoemembers permit two sources of
extrusion material to be provided, and the extru-
sion die ring is concentric with the mandrel.
More than two shoe members, each with its own
feed inlet, may be provided allowing for a high
production rate of extended tube. The feedstock
to be extruded may be a metal rod or a rod of
compactable material in precomapacted form
such as a metal powder or granules of a thermo-
plastics or ceramic powder. Application 32942/75
and 37674/75 filed 1/8/75 and 12/9/75, respec-
tively. (BCA) Abstr. No. P1129/78

540
UJOP, Inc.

Extruded Catalyst

Patent No. Neth. Appl. NI. 76/14173, 23 Jun,
1978, 17 pp.

UBA

130

In Dutch. A catalyst for hydrodesulfurization of
heavy distillation oils at 315-425 degrees and
H-pressure 7-140 atmospheres is prepared by
mixing finely divided inorganic oxide with metal
compounds, a peptization agent, and enough
H,0 to give 50-70% weight loss when heated to
900 degrees. During mixing a shearing stress is
maintained for 1-3 minutes equivalent to an
energy input of 15-60 W h/lb oxide. The paste is
extruded, dried, and calcined. The product is
impregnated with more of the metal compounds
and is dried and roasted in an oxidizing atmo-
sphere. The finely divided oxide passes a
microsieve with 105 mu openings, and can be
AIQO:;, Si02, Zl’Oz, Th02, BzOg, Cr203, MgO, TiOZ,
or mixtures of these. Al,0; is preferred, but espe-
cially alpha-Al,0,H,0, of which a type with a
mean hulk density equals 0.7-0.9 is mixed with a
type of density = 0.2-0.3 g/cm’ to give a mixture

with density = 0.4-0.5 g/cm’. The peptization

agent can be HCO,H, AcOH, EtCO,H, H,S0,,
HC!, or preferably HNOQ;. The mixture should
remain 10-40% of metal compounds: 1-10 weight
% of a Group VIII metal compound and 4-30
weight % of a Group VIB metal compound,
added 20-30 weight % before extrusion and the
rest during impregnation; e.g., CoCO; and
molybdic acid, or compounds of Ni, Co, Fe, P't,
or Pd. (CAS) Abstr. No. CA89(18):153419f

541l
Vycudilik, P.

Microstructure
Ceramic Body

Sklar Keram. 28(2}, 50

In Czech. The shaping of the plastic body is
always connected with a high plastic flow. The
anisotropic particles of the clay component are
oriented in the direction of the flow and under
the influence of the deformation forces in the
body, different areas of orientation are arising.
The body requires anisotropic properties. The
insufficient relaxation and the consequent drying
shrinkage contribute to the rise of the internal
stresses in the product. The anisotropy of the
microstructure and the existence of the internal
stresses were studied on plates by the method of
humidifying. 7pp 20fig (BCA) Abstr. No. 79/79

Anisotropy of Green
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542
Whitman, R.H., and W.A. Barber

Microcrystialline Cellulose as Extrusion
Aid-Combustible Filler for Alumina

Patent No. U.S. US 5119474, 10 Oct, 1978, 5 pp.
USA

Low density Al,Q; substrates are produced by
using microcrystalline cellulose [9004-34-6] as an
extrusion aid and combustible filler for rehydrat-
able AlLO;. The product is used in the
preparation of automobile exhaust catalysts. The
lubricant binder is not needed when microcrys-
talline cellulose is used in place of wood flour.
Thus, rehydratable Al;O; was combined with
microcrystalline cellulose in a ratio of 70:30 and
then mixed with sufficient water to prepare a
mixture containing 52% solids. The mixture was
mulled for 30 minutes and then extruded. The
extrudates obtained were cured at 250 degrees F
for 16-18 hours, dried, and then calcined at 1800
degrees F for 30 minutes to obtain a low-density
catalyst substrate (26 1b/ft?). (CAS) Abstr. No.
CA90(12):91760v

543
Zivanovie, B.M., and O.G. Janjic

Cold Formation of Heavy-Clay Products
by the Double-Layer Technigue

131

Ceramurgia 8(4), 201
Yugoslavia

Because of scarcity in Yugoslavia of clays suit-
able for facing bricks, a double layer laboratory
scale extruder was developed by which the inter-
nal poor quality clay column was covered by a
protective layer of better clay, the volume of
which is 8-15% of the total. 6pp 5fig 3tab (BCA)
Abstr. No. 2028/79

544
Zivanovic, B.M., and O.G. Janjic

Cold Forming of Heavy Clay Products by
the Double-Layer Technique

Ceramurgia 8(4), 201-6
Yugoslavia

In English and Italian. A double layer extrusion
method was developed which can produce facing
bricks from low-quality raw materials from
Yugoslavia. Raw materials from the heavy-clay
industry were used: a clay with high carbonate
content for the bulk body and a clay from south-
eastern Serhia for the protective layer. Addition
of 15 weight % refractory clay powder in the fab-
rication produced bricks with no cracks at the
contact area with good frost resistance. (CAS)
Abstr. No. CA90(8):59809g
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545

Bricks by the Soft Mud Process
Refrattari Laterizi 4(38), 188

In Italian. The manufacturing method at DeBoer
BY is described. 5pp 3fig. (BCA) Abstr. No.
1611/80

546

Pugmill Without Dugger

Silik. J. 18(2), 66

In German. For making of Poroton bricks, a con-
tinuously operating exiruder is described which
is not based on an auger. Using 40%. less energy
and working with 2-2.5 tirnes greater conveying
efficiency, it produces a lump having less texture
and less stresses than columns produced by con-
ventional pugmills., 2pp (BCA) Abstr. No.
3837/77

547

Balint, P., Z. Juhasz, and 'T. Skvorecz
Importanse of Descrption Isotherms cof
Clay in Ceramic Drying

Epitoanyag 31(7), 241

In Hungarian. Eguilibrium moisture contents of
clays are usually represeiited as desorption iso-
therms. These data are very important from the
point of drying and depend on the mineralogical
compaosition of the clay and on drying parame-
ters. Desorption isotherms allow selection of the
drying varamneters necessary to obtain a prede-
termined equilibrivin and fAinal moisture content
of the hody, or alternatively to get the equilib-
rium inoisture content when using a given set of
drying parameters. 5pp 3fig 2tab (BCA) Abstr.
No. 1804/80

Balla, L.

Rbeological Study of Brickimaking Clays
in Order to Specify Their Clharacteristi
Plasticity

Z1 Int. (9), 529

The new plasticity test is based on the conceuntra-
tion dependence of the Bingham yield value.

s
0

Results obtained in this way are compared with
the Atterberg and Pfefferkorn tests, with green
bending strength and with specific surface area
for nine Hungarian building clays. 4pp 2fig 2tab
(BCA) Abstr. No. 2543/80

549
Chamorro, 1.J., and T.G. Krenkel

Generalization of the Quasistatic Method,
Determination of Fluidity Value Using
Nozzles of Different Dimensions

Bol. Soc. fsp. Ceram. Vidrio 19(1), 25

In Spanish. Equipmeuni for measuring the plas-
ticity of clay by extrusion is described. The
pressure reguired for extrusion was related to the

angle of the bore and to dimensions. 4pp 4fig 9tab
(RCA) Abstr. No. 4127/80

550

Choca, M.E., and G.R. Feistel

Phosphorus Oxide-Alumina Catalysts
using Tolyearbasylic Acids as Extrusion
A'&idﬁi

Patent No. U.S. US 4132669, 2 Jan, 1979, 4 pp.
USA

A calcined Al,O5-P oxide catalyst support (ap-
parent bulk density 0.67 g/m, crushing strength
16 1b, attrition resistance 99.4%, pill diameter
0.084 in., and 7% pore volume greater than 600
angstromns diameter: AlLO; 69, P,0Os 12, Na,O
0.05, S0, 0.34, M00; 13.7, and CoO 3.8 weight %)
is prepared by slurrying 7.5 ALO4-P oxide pow-
der in 3 gal water, adding 1.8 L of a solution
containing MoQ; 1, CoQ 0.23, and P,05 0.23 1b,
heating the mixture to 180 degrees F for 40 min-
utes, filtering, drying the filter cake at 150
degrees F for 4 hours, mulling the material with
3 weight % citric acid [77-92-9] (as an extrusion
aid) extruding through a 0.25 in. die and then
through a 5.14-in. die, breaking the pills, drying
at 200 degrees F for 2 hours, and calcining at 1100
degrees F for 2 hours. The crushing strength of
the extrudate is greater than that of materials
not treated with citric acid. Such extrudates are
catalyst supports in petroleum refining. (CAS)
Abstr. No. CA90(22):171294m
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551
Fan, L.T,, et al.

Studies of Multicomponent Solids Mixing
and Mixtures. Pt. 3. Mixing [ndices

Powder Technol. 24(1), 73

Four approaches to assess the homogeneity of a
multi-component solids mizture have been pro-
posed in this study. The mixing indices proposed
are estimated on the basis of (a) the pseudo-
binary mixture concept, (b) the pooled variance
of the whole system, (¢) determinant of the sam-
ple covariance matrix, or {(d) absolute deviations
from the population means. The use of varicus
mixing indices for multi-component mixturs
has been shown through a ternary mixture. 17pp
4fig 5tab (BCA) Abstr. No. 2843/80

&
b

5
Fratzscher, K.R.

The Rhythmic Principle of Dryiang in
Technical Ceramics

Silikattechnik 30(1), 16

In German. Based on drying technologies usual
for large bodies of high-voltage ceramics two
variants of a methed using a rhythmic air move-
ment are presented and include the principles of
controlled humidity drying. The advantages of
the new method are briefly described. 4pp 1fig
(BCA) Abstr. No. 3853/79

[

553

Garcia Verduch, A.

Drying Behaviour of Clay Bodies
Ceramurgia 9(2), 65

The distinctive features of the drying process
when applied to ceramic bodies are briefly out-
lined. The different states of the water in the clay
bodies and the practical criteria to deal with
them in drying ceramic products are described.
The successive drying stages and the main fac-
tors which govern the water movement inside the
wetted clay are discussed. DTA curves of quartz,
bentonite and kaolin are presented. 12pp 10fig
(BCA) Abstr. No. 1503/80

8h4

Gembicki, S.A., and 8.H. Aeschbach
FExtruded Catalyst Composition

Patent No. U.S. Us 4036784, 10 Jul, 1877, & pp.
UBA

A honeycomb-shaped cermmic was preparsd by
kneading the ceramic raw roaterials with a plasti-
cizer and extrusion molding. The ceramic had no
deformation or strain. Thus, 100 volume parts
ceramic raw material [A),0; 84, 510, 3, and Cal
1.5 weight %] was kneaded with 145 volurne
parts monoliquid tyne polvurethane resin, extru-
sion molded to obtain an elongated strip, cut,
heated at 200 deg/hr and maintained at 1620
degrees for 2 hours. The sintered strip has no
strain or curvature and is useful as an electronic
circuit insulating substate. (CAS) Abstr. No.
CAS7(16):123356z

Movel Solutions for the Preparation and
Storage of Ceramic Bodies and Becent
Experiences with Exirusion Using Mod-
ern Extruders

Silik. J. 18(1), 12

In German. The advantages and techniques of
vacuum in the extruders are discussed. The
strength of bricks increasss with the degree of
homogeneity achieved in the pugmill, where
much energy must be used to this effect. The
pugmill performs the double function of homoge-
nization and conveying to the mazimal extent by
devices described hers, The efficiency of convey-
ing by the auger is low, because part of the clay
flows back, which, in turn, improves homogene-
ity. A conveying efficiency of 0.4-05 is
recornmended. Design directives for the shape of
the extruder and especially of the die are given.
The unavoidable texture inhomogeneities are
explained. With the help of a computer program,
the die should he designed to minimize flow
velocity variations. The importance of carefully
regulating the water content is siressed. Several
pictures are presented of & medern vacuum
extruder, which incorporates the recommenda-
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tions made in this text. 9pp (BCA) Abstr. No.
3515/79

556
Hennicke, HW., and E. Kienow

Organic Plasticizers for Fine Ceramic
Bodies. Pt. 2. Effects of Organic Additives

Ber. Dtsch. Keram. Ges. 56(5), 95

In German. The effects of surface active agents,
water-soluble polymers and of polymer disper-
sions on the plasticily, green strength, green
density and drying shrinkage of porcelain and
alumina bodies was investigated. 8 pp 2fig 4tab
(BCA) Abstr. No. 937/80

557
Hennicke, HW ., and E. Kienow

Organic Plasticizers for Fine Ceramic
Masses. Pt. 1. Models of Plasticity and
Measurements of Plastic Behaviour by a
Cyclic Shear Test

Ber. Dtsch. Keram. Ges. 56(3/4), 67

In German. This paper describes rheological
models of plastic bodies and a technique of mea-
suring plastic behaviour by a cyclic shear test on
a parallelepiped block. The shear stress as a func-
tion of the shear is recorded. Mechanical
hysteresis loops are obtained, which are charac-
teristic for the plasticity of the specimens. In a
method for evaluation of the hysteresis loops,
parameters both dependent and independent of
the water content are considered. A possible
interrelation between the obtained parameters
and the actual plastic deformation behaviour of
the bodies is discussed. bpp 7hg (BCA) Abstr.
No. 2761/79

558
Hermansson, L., and R. Carlsson

An Empirical Method of Measuring the
Drying Seunsitivity of Ceramic Bodies
Trans. J. Br. Ceram. Soc. 78(5), 98

An assessment of the results of the drying

behaviour of six industrial ceramic bodies shows
the validity of the method. The tendency for

crack formation is related to the time relation
between surface and total linear shrinkage. 5pp
8fig 2tab (BCA) Abstr. No. 2578/80

559
Hrma, P., and L. Brozova

Influence of Non-Plastic Component Con-
tent on the Solidification of Ceramic
Bodies

Sklar Keram. 29(3), 65

In Czech. By the experimental method described
here, a rate equation for the drying process is
established. The dependence of drying on the
percentage of non-plastic component was inves-
tigated and put into a mathematical form. 2pp
2fig (BCA) Abstr. No. 235/80

560
Isenhour, C.T.

Influence of Die Design on the Quality of
Extrudate

Am. Ceram. Soc. Bull. 58(8), 766

The effect of auger speed and entrance taper of
dies on three different mixtures used in the man-
ufacture of structural clay products is reported.
The different clay mixtures were extruded under
varying speeds and different tapers to determine
the plastic strength characteristics under stress-
strain conditions. 3pp 5fig 1tab (BCA) Abstr. No.
375/80

561
Kerstan, W.

The Freezing Test of Clay Columns
Sprechsaal 112(2), 151

In German. Fine fissures appearing in extruded
clay columns after firing are thought to be pres-
ent in the green state. They are made visible by
freezing the column and then thawing it. The
textures observed on several clays are illustrated
and explained. 2pp 8fig 3tab (BCA) Abste. No.
220/80

562
Korner, R.



1979 Documents

Experiences and Conclusions from the
Beody Preparation Section at Iimenau

Silikattechnik 31(8), 248

In German. Porcelain preparation via spray dry-
ing at VEB Henneberg Morzellan Tlmenau is
described. On the hasis of 5 years experience with
this technique, it is compared with the tradi-
tional route. 3pp 1fig (BCA) Abstr. No. 2005/80

563
Lingl, H.

Innovations in Drying and Firing Tech-
nigue in the Manufacture of Heavy-Clay
Products

Keram. Z. 21(4), 210

In German. Largs tunnel dryers are equipped
with propelled fans which stand vertically among
the charge and have diameters up to the height
of the tunnel. More uniform preheating is
achieved in tunnel kilns by high-velocity burners
of comparatively low temperature and by other
means. The Lingl coal-firing system is briefly
described. Novel constructions of walls, roofs and
kiln cars save energy and ensure more uniform
temperature. Methods of linking dryers to off-
gases of kilns via recuperators are mentioned.
2pp (BCA) Abstr. No. 826/80

564
Miskarli, A.K., et al.

Effect of Surface-Active Agents on the
Structural Mechanical Properties of
Ceramic Bodies

Glass Ceram. (Engl. Transl.) 36(10), 563

The plasticizing action of anionic cationic and
non-ionic surface agents on earthenware bodies
was evaluated. By adding one particular non-
ionic surface active agent, the mechanical
strength of the body was increased by 20%, and
it acquired improved moulding properties. 4pp
3fig (BCA) Abstr. No. 3980/80

565
Moravek, J.

135

The Process of Drying. Pt. 2. The Rheo-
logical Model of the Material

Interceram 28(2), 132

Methods of measuring all material parameters
required to define the rheological type of the
body during drying are described. Two rheologi-
cal types are considered. The treatment includes
moisture conductivity and its measurement. 4pp
8fig (BCA) Abstr. No. 1845/80

566
Moravek, J.

The Process of Drying. Pt. 1. Determina-
tion of the Criterial Functions

Interceram 28(1), 22

Methods measuring all material parameters rele-
vant to transfer coefficients, the necessary
measuring equipment, tabulated data in the
form of computer-usable equations and more
accurate expressions for heat and moisture trans-
fer coeflicients are described. 5pp 6fig 1tab
(BCA) Abstr. No. 3861/79

567
Mostetzky, H.

Drying of Ceramic Bodies. Pt. 1. An Intro-
duction to the Physical Fundamentals

Ber. Dtsch. Keram. Ges. 56(5), 119

In German. The three stages of the drying curve
are explained. 4pp T7fig. (BCA) Abstr. No.
1068/80

568
Ries, H.B.

Body Preparation in Fine Ceramices
Keram. 7. 31(7), 386

In German. Following a review of established
preparation methods based on filter pressing and
spray drying, the production line for the dry
preparation technique is described, based on dry
ground raw minerals, mixed with slip in an Eirich
mizxer, extruded and plastic shaped. Details are
given on how to make earthenware, porcelain and
stoneware, including automatic control arrange-
ments. Lower labour costs, less raw materials
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requirement, better moisture control and faster
production are balanced by the need for more
expensive raw materials. The slip addition and
extrusion steps are replaced hy granulation of the
dey ground mix, if shaping is to be done by iso-
static pressing. 4pp 10fig (BCA) Abstr. No.
2002/80

589

Salamoie, A.L., and J.S. Reed

Extrusion Behaviour and Microstructurse
Development in Alumina

Am. Ceram. Soc. Bull. 58(12), 1175

A Bayer process alumina prepared in various
stages of flocculation and agglomeration was
extruded and sintered. Apparent flow stresses
during extrusion were measured, and fracture
surfaces of green and sintered material were
examined by SEM. Ideal material for extrusion
was in a flocculated state and contained suffi-
cient liquid to fill approximately 5% of the pore
space as prepared. Direct mixing of the AlICL
flocculant did not produce extrudate comparable
to that produced by ball milling and filter press-
ing. Sintered density ranged up to 3.95 g/cm’,
and ultimate crystal size was affected by agglom-
erates and perhaps alkali in the alumina powder.
4pp 5fig 2tab (BCA) Abstr. No. 1692/80

5790

Salamone, A.L., and J.S. Reed

Preparation and Microscopic Analysis of
Cellulose Binder Soluiions

Am. Ceram. Soc. Bull. 58(6), 618-19
USA

Solutions of 2.0 weight % Me cellulose [9004-
67-5] and hydroxysthylcellulose [9004-62-0)
were prepared by adding the powder to distilled
H,0 (22 degrees) and agitating. These binders-
plasticizers were used in extrusion of technical
ceramics. Undissolved particles in the solutions
are caused by slow solution rather than satura-
tion and were eliminated by filtering the distilled
water to eliminate dust contamination, adjusting
the H,0 with 0.2M NH,OH to 8.0, heating the
cellulose derivative to 75-80 degrees while mix-

136

ing, cooling, aud pressure filtering. (CAS) Abstr.
No. CA91(14):111515v

571

Schmidt, H.

How to Prevent Drying Cracks
ZI Int. (7), 399

The drying sensitivity of various types of build-
ing clays is tabulated. The sensitivity reducing
effects of sand, fly ash, lime and organic fibers are
plotted. The effect of a wide range of additives on
drying sensitivity, drying shrinkage, green
strength and plasticity is tabulated. The Bigot
curves of many building clays are presented.
Some of the cracking during drying originates
from clay preparation, and shaping conditions
and preventative measuves are proposed. For
avoiding cracks due to drying itself, a list of sug-
gestions is presented. Readsorption of water
after drying should be avoided. 10pp 7fig (BCA)
Abstr. No. 1955/80

572
Schmidt, H.

Physical and Chemical Methods of Inves-
tigation in the Heavy-Clay Industry

Sprechsaal 112(1), 16 (Pt. 1); 112(2), 101 (Pt. 2);
112(3), 162 (Pt. 3); 112(7), 477 (Pt. 4); 112(3), 607
(Pt. 5); 113(1), 56 (Pt. 6); 113(2), 125 (Pt. 7);
114(1), 19 (Pt. 8); 114(11), 808 (Pt. 9); 115(1), 48
{(Pt. 10); 116(1), 12 (Pt. 11); 116(10), 878 (Pt. 12);
117(8), 571 (Pt. 13); 117(8), 692 (Pt. 14); 117(10),
934 (Pt. 15); 118(11), 1090 (Pt. 19); 119(1), 14 (Pt.
20); 114(3), 158 (Pt. 21)

1979-1986

Title varies. In German. C. Schmidt-Reinholz is
principal author of articles since 1981 (from Pt.
8). A continuing series. Topics include: Sam-
pling; harmful coarse constituents and lime
blowing; basic physical investigations; particle
size distribution; Bigot-curve measurement,
green bending strength; drying sensitivity; water
sorption capacity; mineral content; water-soluble
salts; chemical analysis; fluorine determination;
limie and carbon determination; sulphates and
sulphides; plasticity; sintering curve determina-
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tion; softening behavior during firing; and
maximum permissible maturing temperature.

573
Shershnev, ALA.

Unified Desorption Isotherms for Porce-
lain Bodies

(Glass Ceram. (Engl. Transl.) 36(9), 500

An equation valid for all porcelain bodies is pres-
ented for the moisture content per saturated
moisture content depending on relative humidity
of air. 4pp 2fig 3tab (BCA) Abstr. No. 3979/80

b74
Steele, A.P.

Soft and Stiff Extrusion--A Comparison
Z1 Int. (2), 93

In the USA, Canada, and other overseas coun-
tries stiff extrusion processes are predominantly
used with a moisture content of 10 to 20%. This
process has the advantage that the green bricks
can be transferred direct by machine or by hand
to the kiln car after extrusion without any risk of
deformation. Because of the slight moisture con-
tent, shrinkage remains at a low level. Energy
consumption on firing is also low. For the produc-
tion of large-size blocks with a high perforation
volume and thin webs, the soft-mud process is of
advantage. The advantages and disadvantages of
the two processes are compared. 4pp (BCA)
Abstr. No. 3883/79

575
Sychev, M.M., and L.B. Svatovskaya

Preparation of Strong Materials from
Dispersions in the Presence of Reactive
Phases

Inorg. Mater. (Engl. Transl.) 15(1), 103

The theoretical principles for the production of
materials by condensation of  Thighly-
concentrated dispersions, including reactive low-
temperature melts, are given. 5pp 1fig 2tab
(BCA) Abstr. No. 4102/79

137

576
Tellier, C., M. Risse, and M. Vouillemet

Water Migration in a Fine Ceramic Body
During Drying

Bull. Soc. Fr. Ceram. (122), 35

The three phases of diminishing drying rate with
time are explained. Previous work on moisture
gradient during drying is reviewed. In the pres-
ent work moisture gradient in vitreous china
sanitary-ware bodies in process of drying was
studied. 9pp 17fig (BCA) Abstr. No. 71/80

577
Thoma, K.

Economical Drying with High Tempera-
tures, Presented with Reference to the
H,X-Diagram

ZI Int. 32(5), 294

An h,x-diagram is presented for use in the drying
of ceramic products. It provides for the entire
range of air conditions during the drying process
to be covered. The application and significance of
the diagram are explained with reference to a
number of examples of actual dryers used in
industry. The relationship of the heat consump-
tion during drying to the hot air temperature and
to the residual moisture of the green bricks are
particularly emphasized. The different types of
Novokeram air circulation units are presented.
13pp 18fig 2tab (BCA) Abstr. No. 4505/80

578

Triki, A.

Alumina Preparation and Use as Carrier
Containing Catalysts

Patent No. U.S. US 4172809, 30 Oct, 1979, 8 pp.

Al Q5 of controlled porosity is formed with extru-
sion of the ALQ; in the presence of an organic
solvent such as an alcohol. This Al,O; is suitable
for use as catalyst or catalyst carrier. Example
catalysts were prepared with precipitation of
AlO,;, extrusion with varied amounts of EtOH
without or containing Et4Si, calcination, impreg-
nation with Co and Mo, and tests in
hydrodesulfurization of a vacuum gas oil. The



1979 Documents

example catalysts were generally more active
than catalysts prepared with extrusion in the
absence of alcohol. (CAS) Abstr. No. CA92(2)
:11831x

579
Usatikov, LF., and N.M. Kozhina

Infiuence of Peptizing Agents on the Elee-
trokinetic Potential of Clay Suspensions

Glass Ceram. (Engl. Transl.) 36(3), 156

'The effects of water glass, soda ash, sodium tripo-
lyphosphate and sulphite yeast waste on the pH,
viscosity and zeta potential of clays used for
making refractories by slip casting was investi-
gated. 3pp 4fig 1tab (BCA) Abstr. No. 1389/80

580
Van der Velden, J.H.

Analysis of the Pfefferkorn Test
Z1 Tut. (9), 532

A study was made of the suitability of impact
tests--in particular the Pfefferkorn test with fall-
ing disk--as a means of establishing the shear
resistance of clay bodies. Impact tests were per-
formed on three different Dutch clays,
demonstrating that the shear resistance of a clay
body is mainly determined by the specific surface
of the clay, by the difference between the water
content of the clay tested and the water content
of this clay at its rolling out limit, and, finally, by
the impact energy exerted per unit volume on the
specimens subjected to impact. 11pp 10fig 3tab
(BCA) Abstr. No. 2544/80

138

581
Van der Velden, J.H.

Analysis of the Pfefferkorn Test
Klei Keram. 29(3), 42
Netherlands

In Dutch. It is investigated how far butting tests
and, in particular, the Pfefferkorn test can be uti-
lized for the determination of the stress strength
of clay bodies. Butting tests on three different
Dutch clays demonstrate that the shear strength
of a clay body is determined substantially by the
specific surface of the clay, the difference
between the water content of the body and water
content at the lower plastic limit of the clay, as
well as by the butting energy per unit of volume
of the butted specimen. 15pp 10fig 4tab (BCA)
Abstr. No. 4083/79

582
Wendt, F.

Trials for Shavping by Stiff Extrusion,
Using Clay Raw Materials of the GDR

Baustoffindustrie, Ausg. A 22(3), 23

In German. Trials were made with the most
promising clays, such as have neither too high or
too low plasticity. Stiff and soft extrusions were
compared as regards properties of green and
fired products and process economics. Conver-
sion of an existing soft extrusion based plant to
stiff extrusion is not recommended. 3pp 6tab
(BCA) Abstr. No. 1608/80
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583
Balkevich, V.L., Yu.M. Mosin, and M.N. Firsova

Determining Plastic Strength to Evaluate
the Forming Properties of Ceramic Com-
positions

Glass Ceram. (Engl. Transl.) 37(4), 182

The effects of carboxymethyl cellulose sulphite
liquids and sodium silicate additives on the plas-
ticity of porcelain bodies was investigated by a
modification of the Atterberg test. 3pp 2fig 1tab
(BCA) Ahstr. No. 2223/81

584
Baumann, W.A.

Extruded Catalyst Manufacture
Patent No. U.S. US 4219521, 26 Aug, 1980, 5 pp.

A method is described of manufacturing an
extruded catalyst base or an extruded catalyst.
The extrudate strands are dropped into the first
end of a revolving drum having blades attached
to its inner surface. The extrudate strands rest-
ing on the blades are lifted and then dropped
upon a revolving impacting means which is
rotated in the opposite direction to the drum.
This produces extrudate particles of a suitable
length for the subsequent catalyst manufactur-
ing steps. (CAS) Abstr. No. CA94(2):8196e

585
Denton, R.P.

Pugmills and Extruders for the Ceramics
Industry

Br. Ceram. Rev. (43), 16

The distinction between pugmills and extruders
is explained. Their history is briefly reviewed,
with particular emphasis on the improvements
brought about by de-airing. Applications to pot-
tery, heavy-clay products and to porcelain
insulators are briefly described. 2pp 4fig (BCA)
Abstr. No. 1800/81

586
Escardino Benlloch, A., M.C. Gastaldo Paris, and
J.L. Amoros Albaro

139

Ceramic Clays from Valencia (Spain). IV.
Study of a Few Clays from Maetrazgo
Bol. Soc. Esp. Ceram. Vidrio 19(5), 341-5

Spain

In Spanish. Determinations of porosity and con-
traction properties as functions of fusion
temperatures, chemical compositions, DTA and
thermogravimetric analytic data, and x-ray dif-
fraction patterns were used to characterize the
clays from deposits near Morella, Chiva de
Morella, Vallbona, Traiguera, and Cuevas de
Vinroma. The test results indicate the presence
of gypsum-free, kaolinite-illite clays which in all
sampled deposits except those of Chiva de
Morella represent commercial-grade raw materi-
als suitable for use in the manufacture of glazed

tiles and/or extruded ceramic wares. (CAS)
Abstr. No. CA94(20):160086b

587
Fawcett, J.D.

Horizontal Stiff Mud Pressing of Stone-
ware Pipes

Keram. 7. 32(4), 189

In German. The horizontal extrusion process and
equipment for this purpose made by Craven
Fawcett are described. 2pp (BCA) Abstr. No.
3928/80

588

Filippi, C.

Lamination in Clay Extrusion, Causes
and Correction

Brick Clay Rec. 177(2), 28

Typical mineral compositions of building clays
are given. The plastic component is either kaolin-
ite or illite. Illitic clays are less pure. Laminations
originate in the extrusion process. They are
bonded during firing by the glass phase, unless
forced apart by the CO; originating from carbon-
ates. 3pp 3tab (BCA) Abstr. No. 828/81

B89
Filippi, C.
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Lamination in Clay Extrusion, Causes
and Correction

Brick Clay Rec. 177(5), 44

The effect of organic binders on extrusion is
briefly discussed. Various types of auger
machines are described. Parallel clay columns in
contact should move at different speeds. Other-
wise they will not knit together, and lamination
results. The function of liners is explained. In the
absence of de-airing, air bubbles cause lamina-
tion when the pressure is released in one column
emerging from the die. (BCA) Abstr. No. 1482/81

580

Filippi, C.

Lamination in Clay Extrusion, Causes
and Correction

Brick Clay Rec. 177(4), 32

Lamination problems can often be averted by
careful attention during mining and storage.
Blending is a key element for success. The type
of clay or shale determines the preparation pro-
cess. 3pp (BCA) Abstr. No. 1163/81

591
Gratz, R.

Formation and Classification of Textures
in Extruding

Keram. 7. 32(2), 76

In German. The optical classification of texture
formation can lead to false conclusions. In classi-
fying texture formation, it is most important to
determine the influence on strength and strength
differences in the body. Two quantities make
allowances for this: the index of texture and the
strength related to texture. Both are easy to
determine and describe the formation of textures
guantitatively. The different kinds of textures
and their place of formation in the moulding
machine are described. Some hints are given on
how to avoid or reduce texture formation. 4pp
4fig 1tab (BCA) Abstr. No. 3918/80

592
Handle, R.

140

Vacuum Combined De-Airing Extrusion
Units in the Heavy-Clay Industry

ZI Int. 32(5), 267

The process occurring in the auger and in the
extruder head are described, and model tests,
which have served to promote the development
of screw extruders, are referred to. Conditions
necessary for good extrusion are discussed in
detail, and factors determining the quality of
mixing are mentioned. The Optimat and Variat
extruders, designed cn the basis of model experi-
ments and theoretical consideration, are
presented. 8pp 9fig (BCA) Abstr. No. 4242/80

593
Hanykyr, V., and J. Havida

A Method for the Optimization of Porce-
lain Drying and Firing Process

Vineenzini, P.(ed.), Energy and Ceramics. Proc.
4th Int. Meeting on Modern Ceramics Technolo-
gies at Saint-Vincent, Italy, May 28-31, 1979.
Amsterdam: Elsevier, p. 252.

Required values for simple shapes were obtained
using specially designed laboratory equipment.
During the constant rate of drying period the
drying conditions are characterized by the rate of
drying, the limit difference in moisture content
between the body centre and its surface and by
the body moisture diftfusion coefficient. Com-
bined electric resistance and convection drying is
a new alternative. The limit firing curve is a fuac-
tion of limit temperature difference in the body
being fired, of thermal conductivity, of shape and
of characteristic body dimension. The range
within which the clay component of the material
is dehydroxylated is the critical stage of porce-
lain firing until the liquid phase appears. 14pp
7fig 2tab (BCA) Abstr. No. 2979/81

594

Hennicke, H.W., V. Breme, and A.-R. Sarlak
The Effect of the Composition of Strue-
tural Stoneware Bodies on Their Plastic
Deformation

Ber. Dtsch. Keram. Ges. 57(6/8), 135
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The effect of grogging on the shear stresses dur-
ing extrusion was studied using six different clays
with additions of cleaning agents. Resistance to
deformation was determined by measuring the
torque of a laboratory extruder. An attempt was
made to relate the deformation values obtained,
the quality of the column, the fine grain content
(corresponding to the content of clay minerals),
the coarse grain content and the amount of mix-
ing water, all these being in turn related to the
Pfefferkorn value. 5pp 8fig 1tah(BCA) Abstr. No.
440/81

595
Hulsenberg, D., and H.G. Kruger
The Rheological Properties of Bodies

used for Plastic Shaping in the Presence
of Liquefying Agents

Silikattechnik 31(3), 84

In German. Narrow permissible limits of water
content are discussed on the basis of strength
measurements of plastic bodies originating from
spray drying. 3pp 6fig (BCA) Abstr. No. 3988/80

596
Krahl, K., C. Richter, and K. Schubert

Contribution to the Moulding Behaviour
of Spray-Dried Fine Ceramic Plastic
Bodies

Silikattechnik 31{3), 81

In German. The influence of spray-drying upon
different liquidefying media are characterized,
and the moulding behaviour of an electrolyte-
containing fine ceramic plastic body was investi-
gated. The method given by Linseis proved to be
suitable in characterizing the influence of elec-
trolyte upon the plasticity of investigated model
bodies. The moulding properties of a plastic body
depend on the type of the chosen electrolyte. 4pp
4fig 3tab (BCA) Abstr. No. 3987/80

597
Lyubarskii, A.L

Determination of Maximum Safe Drying
Rate of Structural-Clay Products

141

Stroit. Mater. (11), 10
Soviet Union

In Russian. Results are presented on the mois-
ture diffusion at the shrinkage stage during the
drying of plastic shaped bricks in countercurrent
tunnel dryers. An analytical correlation was
obtained between the constructional and techno-
logical parameters of the dryers and the
maximum permissible drying rate of the clay
bodies. The maximum moisture gradient from
the surface to the centre of the samples in coun-
tercurrent tunnel dryers occurs during the final
stage of shrinkage. A method is suggested for cal-
culating the maximum safe drying rate. 2pp
(BCA) Abstr. No. 1821/81

598
Moravek, J.

The Process of Drying. Pt. 3. Tension
Problems Arising During the Drying of
GGlass Meiting Pots

Interceram 29(1), 25

The stresses arising during the drying of glass
melting pots, due to different drying rate of the
bottom and of the walls are discussed. Drying
arrangernents in chamber dryers and in tunnel
dryers are compared from this point of view as
well as from that of energy consumption. 4pp 4fig
(BCA) Abstr. No. 4086/80

599
Nippon Light Metal Research Laboratory, Ltd.,
and Ltd. Nikkei Kako Co.

Extruded Active Alumina Products with
High Strength

Patent No. Jpn. Kokai Tokkyo Koho JP 55/
85458 [80/85458], 27 Jun, 1880, 4 pp.

Japan

In Japanese. Transition Al,O; prepared by con-
tacting Al, 0;3H,0 with hot gas at 500-1000
degrees is mixed with Alpha-Al,0;, quartz, Ti0,,
Zr0,, Cr oxide, SiC, Si;N,, and/or BN at a
100:(40-400) weight ratio, mixed with water at a
100:(15-60) weight ratio, extruded, hydrated, and
fired. The extruded products have high strength
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and are useful as catalyst supports, etc. Thus, a
mixture containing transition AlLQO; (diameter
8.3 mu) 50, alpha-Al,0, 50, water 38, and CM-
cellulose 2 parts was extruded, hydrated in hot
water at 95 degrees for 20 hours and fired at 850
degrees to obtain an Al,Cy product having spe-
cific surface 47 m*/g and crushing strength 1150
kg/in.2. (CAS) Abstr. No. CA94(2):7019n

60¢
Sakai Chemical Industry Co., Ltd., Sakai

Support for Catalyst Production

Patent No. Jpn. Kokai Tokkyo Koho JP 55/
142541 [80/142541], 7 Nov, 1980, 3 pp.

Japan

In Japanese. Support material containing TiO,
as main component or its precursor is mixed with
synthetic mica KM, ;51,0,,F, (and optionally
with catalyst material or its precursor) and
extruded by an Orgar machine. The extrusion
speed is high. Thus, metatitanic acid dried at 100
degrees C, that calcined at 600 degrees and of
specific area 70 m*/g 30, and Dimonite (Topy
Industries, Ltd.) 1.5 kg were blended, mixed with
301 2% aqueous Poval, kneaded twice by a vac-
uum bag mill, and extruded through a die at 50
kg/cm? and 750 m/min, vs. 25 and 320 with
kibushi clay. When dried at 100 degrees for 12
hours, calcined at 450 degrees for 3 hours, and
exposed to heavy oil combustion gas at 250
degrees containing 800 ppm SO, for 1 mo, the
strength along the extrusion was constant at
approximately 30 kg/cm? vs. decreased to
approximately 22 with the kibushi clay sample.
(CAS) Abstr. No. CA94(12):91148j

601
Schmidt, H.

Measures to Counteract
Bricks During Firing

ZI Int. (3), 153

The mineral composition of twenty building
clays is presented and its effect in the individual
zones of the firing cycle is explained. For pre-
venting firing faults (cracking, chipping off,
discoloration), which can arise in pre-heating,

Defects in

142

firing and cooling zones, several practical possi-
bilities are suggested. The following aspects are
treated in particular: sensitivity during heat up,
black core formation, quartz inversion, decompo-
sition of pyrite resulting in sulphate formation,
lime blowing, bloating, underfiring as indicated
by nature of new minerals formed, colour devel-
opment components susceptible to efflorescence
and cooling sensitivity. 10pp 8fig 1tab (BCA)
Abstr. No. 3931/80

602
Sentker, U.

De-Airing of Ceramic Clays in Extrusion
Z1 Int. 32(5), 278

Two aspects of de-airing are discussed. The prog-
ress of clays in the extruder are determined by
the mechanical arrangements and the types of
bumaps to produce the vacuum. The advantages
of integral all-steel extrusion screw with degres-
sive helix are pointed out. 7pp 15fig (BCA) Abstr.
No. 4243/80

603
Srivastava, LK., and S.S. Wadhwa

Advances in the Manufacture of
Extruded Clay Bricks in American Conti-
nent

Indian Ceram. 23(3), 161

All stages of brick-making in modern American
plants are described. 8pp 7fig (BCA) Absir. No.
1818/81

604
Srivastava, .K., and S.S. Wadhwa

Laminations in Ceramic Products Caused
by Extrusion Machines--A Review

Euroclay 5, 18

The processes occurring in the auger section
pressure head and die are discussed in detail,
depending on design of these sections, on operat-
ing condition and on the type of clay.
Recommendations are made on how to adjust
these parameters to avoid laminations. The
advantages of de-airing are explained. 5pp 7fig
(BCA) Abstr. No. 1156/81
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605
Taylor, D.A., and S.J. Wright

Design and Application of Abrasion-
Resistant AL{Q; Lining

AUSTCERAM 80, Proc. 9th Aust. Ceram. Conf.
held in Sydney, Aug. 27-29, 1980. Kensington,
NSW, Aust. Ceram. Soc., 1980. p. 279.

Alumina ceramics are bonded to steel. Applica-
tion to brick extrusion dies is described in detail.
Applications in other abrasive conditions are
mentioned. 4pp 1fig (BCA) Abstr. No. 1579/81

606
Tellier, C., M. Veuillemet, and J.J. Blanc

Work of the S.F.C. Study of the Drying
Behaviour of Fine Ceramic Products

Ind. Ceram. (739) 324

In French. Accurate observations were made on
dimensional changes during drying and water
absorption, depending on method of fabrication.
The rheology of test-pieces dried to different
extents was studied to establish their ability to
absorb stresses. Permissible humidity gradient
limits calculated from Bigot curve and from
mechanical properties agree with direct experi-
mental results. Drying behaviour was related to
materials composition. 3pp (BCA) Abstr. No.
4304/80

607
UOP, Inc.

Extruded Catalyst Composition
Patent No. Israeli IL 51063, 29 Feb, 1980, 24 pp.
USA

A Co-Mo hydrodesulfurization catalyst for gas
oils and residual fue!l oils is prepared by mixing
AL, 0;, a Co compound, Mo, and a peptizing agent
(to produce a mixture characterized by a weight
loss on ignition at 900 degrees of 50-70% ), main-
taining the mixture under shear-mixing
conditions (the intensity of the shear-mixing
being characterized by an energy input equiva-
lent to 15-120 W/lb AL O; for 0.5-5 minutes,
extruding the resulting dough, drying and calcin-
ing the extrudate, impregnating the calcined

143

extrudate with a Co compound and a Mo com-
pound (so as to provide a final extruded
composite comprising 1-10 weight % Co and 4-20
weight % Mo), and drying and calcining the
product in an oxidizing atmosphere. (CAS)
Abstr. No. CA93(26):242450;

608
UOP, Inc.

Extruded Catalyst with Iimpreved Activ-
ity for Hydrodesulfurization of Residual
Heating Oils

Patent No. Austrian AT 357511, 10 Jul, 1980, 10
PP-

UsA

In German. The title catalysts, containing 1-10%
Co or Ni and 4-30% Mo, are prepared by subject-
ing agueous slurries of Al (0;,.H,0 (bulk density
0.4-0.5) containing 10-40% of the required metal
to shear mixing at 33-265 W-h/kg for 0.5-5 min-
ute  extruding drying, calcining, and
impregnating with the remainder of the metals
required. Thus, a catalyst countaining 3.2% Co
and 129% Mo is prepared by slurrying
alpha-Al,0,.H,0 and 75% of the required CoCO,
and molybdic acid with sufficient 5% HNO; to
give a slurry with ignition loss 55-60% at 900
degrees, which is subjected to intensive shear (68
W-h/kg) for 1 minute, extruded, dried, calcined
1 hour in air at 345 degrees and 2 hours at 595
degrees, combined with the required CO(NOs),
(and molybdic acid in aquecus HN ,, dried, and
calcined at 78:22 air stream 1 hour at 330 degrees
and in air 2 hours at 510 degrees. The catalyst has
surface area 249 m%/g, pore vol. 0.48 mL/g, pore
diameter 72 angstroms and relative activity in
hydrodesulfurization of vacuum gas oil (385
degrees/52 bar, space velocity 3.3/h) 148, com-
pared with 279, 0.48, 71, and 106, respectively, for
a similar catalyst prepared without intensive
mixing. (CAS) Abstr. No. CA94(10):68463z

609
Vaucquelin, M., C. Gault, and P. Roch

Rheology of Clay Mixture Ceramic
Bodies
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Ind. Ceram. (744), 736-40
France

In English and French. The determination of lig-
uid limit (water concentration beyond which the
material flows as a liquid) and plastic limit
(water concentration under which the material
loses its plasticity) from eta-H and F-H depen-
dences (eta = viscosity, F = extrusion force,
and H = moisture,) respectively, was used for
evaluation of the plasticity of ceramic batches
based on different clays and mixtures of clay with
quartz, dolomite, feldspar, talc, and limestone.
(CAS) Abstr. No. CA95(2):11334z

610

Vimini, C.

New Structural-Clay Products by Double
Layer Extrusion

Ceramurgia 10(2), 378

In Italian. The method of manufacturing is
described. The two clays must satisfy certain
conditions of drying shrinkage, dilatometry,

144

composition and consequent chemical reactions.
The properties of experimental products are
listed and a visit to a Russian brickworks using
this technique is briefly reported. 4pp 3fig (BCA)
Abstr. No. 4213/80

611

Werkmeister, G.

The H,X-Diagram and its Application in
Drying Technology

Ber. Dtsch. Keram. Ges. 57(4/5), GW1; (9/10),
GW?2

In German. The enthalpy humidity diagram and
its applications are explained. 13pp 20fig 1tab
(BCA) Abstr. No. 670/81

612
Zanghi, M.A.

Use of Wad Mill in Materials Handling
Ceram. Eng. Sci. Proc. 1(9/10), 812

oxtruders for transforming the filtercake into
suitable shapes for transport and for plastic
shaping are described. (BCA) Abstr. No. 2695/81
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613
Balint, P., et al.

Equilibrium Moisture Diagrams for the
Drying of Clays

Ceram. Int. 7(1), 35

With the aid of the desorption diagram the dry-
ing parameters required for obtaining the
prescribed equilibria with respect to final mois-
ture content of the dry product can be selected
and the equilibrium moisture content obtainable
at the given drying parameters can be deter-
mined. Examples given are three building clays,
an illitic fine ceramic clay and a porcelain body.
Adsorption depends on percentage and type of
clay mineral. 4pp 4fig 2tab (BCA) Abstr. No.
4129/81

614
Bartusch, R., W. Schulle, and O. Krockel

Pore Volume Change and Volume Shrink-
age of Extrusion-Molded Articles at
Drying

Silikattechnik 32(4), 100

In German. Equations for calculating the pore
volume portion in wet and dried ceramic articles
and the volume shrinkage at drying were estab-
lished. A close connection after drying between
pore content and transverse strength of a china
clay and an electrical porcelain body is demon-
strated. 4pp 2fig 2tab (BCA) Abstr. No, 3941/81

615
Bekker, P.C.F.

Simple Clay Testing Methods
Z1 Int. 33(9), 494

The rolling test, Pfefferkorn test, measuring of
drying shrinkage and surface area measurement
by moisture absorption are described for evaluat-
ing the plasticity of clay. The rolling test can be
used to fix the Atterberg limits. These tests are
complemented by the dilatometer curve
obtained by firing to evaluate the suitability of a
clay for brickmaking. 9pp 8fig (BCA) Abstr. No.
953/82

145

816
Chamorro, H.J.

Determination of the Minimum Yield
Value of Clay-Water Systems in their
Workability Range by Slow Compression
of Small Cylinders

Bol. Soc. Esp. Ceram, Vidrio 20(5), 311
Spain

In Spanish. The minimum yield value Y, under
shear stress was evaluated. The Y, values agree
with those determined by extrusion. The mini-
mum yield value is a particular property of the
plastic state. Its value determines quite accu-
rately the workability range of ceramic bodies. 3
pp 2fig (BCA) Abstr. No. 2049/82

617
Corapcioglu, M.Y.

Formation of Filter Cakes
Filtr. Sep. 18(4), 324

Formation of a filter cake resulting from accumu-
lation of solid particles in a slurry is analyzed.
The slurry is assumed to be a mixture of a liquid
and solid grains. The conservation of mass equa-
tion is given for a compressible porous medium
with an increasing depth due to continuous sup-
ply of slurry. The resulting equation is integrated
along the thickness of the cake to obtain a time-
dependent expression for cake thickness. An
evaluation of the integral in the solution is given
for a hypothetical simple case. 2pp 1fig (BCA)
Abstr. No. 4519/81

618

Filippi, C.

Lamination in Clay Extrusion. Causes
and Correction. Pt.4. The Auger and the
Die to Prevent Laminations

Brick Clay Rec. 175(1), 32

A tight fit is required between auger and liner.
Amount of clay extruded should be half the auger
capacity. The length of the auger, die taper, cores
and bridges, scoring devices, die lubrication and
the choice between stiff and soft extrusion of
bricks are discussed. 4pp (BCA) Abstr. No.
2138/81
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619
Havrda, J., V. Hanykyr, and L. Stehlik

Optimizaticn of Ceramic Bodies Shaping
on the Vacuum Auger Machine

Sklar Keram. 31(3), 57

The influence of the construction of the shaping
aggregate on the course of shaping on the proper-
ties of the products was studied, using a high-
alumina porcelain body. 6pp 11fig 8tab (BCA)
Abstr. No. 3084/81

620
Havrda, J., and F. Oujirt
The  Application of Diffusien Couple

Method to Saturated Ceramic Bediss
Silikaty 25(3), 193

Transfer of water in a saturated ceramic mixture
was investigated by making diffusion couples of
two saturated ceramic bodies with different ini-
tial water content. Hxperimental conditions for
reliable diffusion data were determined. The
dependence of the diffusion coefficient on tem-
perature was established. No correlation was
found between D and the water content. 8pp 1fig
1tab (BCA) Abstr. No. 985/82

621

Hoch, K.E.

Infiuence of Vacuum Level and Pressing
Power on the De-Airing Result During
Lxtruding

Keram. Z. 35(3), 165

In German. The processes during evacuation of
air in extruding presses are explained. It is
deduced that increased pressure on the body
before the vacuum chamber and better breaking
up of the body has more effect on the evacuation
result than a vacuum increase of 93-99%. 3pp
2fig (BCA) Abstr. No. 3087/81

622

Hoch, K.K.

The Influence of Vacuum on the Extru-
sion of Ceramic Bodies

Interceram 28(3), 390

148

To ensure that de-airing pugmills should pro-
duce a well de-aired ceramic product the
following factors must be borne in mind. The
pressure exerted on the body cushion in front of
the vacuurn chamber should not be too low. The
higher the pressure the higher will be the com-
pression of the enclosed air. This will facilitate
escape of air from the shredded material pressure
ore than would an increase in the vacuum from,
e.g., 92% to 98%. The material entering the vac-
uum chamber must be shredded into pieces
which are as small as possible. The vacuum
should be as high as possible in the vacuum
chamber since the pugmill again encloses air
even if this is only at a pressure of 0.07 bar at
939% vacuum. 2pp (BCA) Abstr. No. 800/81

623
Hogue, C.H.

Living with Laminations
Brick Clay Rec. 178(4), 56

Aggregates reduce the tendency to laminate, but
also reduce the plasticity. Sulphonates reestab-
lish the plasticity for aggregate mixes. Calcium
lignosulphonates without aggregate added seem
to be the ultimate solution. 2pp 2fig (BCA) Abstr.
No. 3520/81

624
Jaffe, dJ.

Comulled Silica-Alumina Base Denitrifi-
cation Catalyst

Patent No. U.S. US 4289653, 15 Sep, 1981, 4 pp.
Cont. of U.S. Ser. No. 968,589, abandoned.
USA

An extruded silica-aluminum base catalyst was
prepared by cogelling a silica sol solution con-
taining Al and having pH 1-3. The cogelled silica-
alumina is peptized to form an extrudable dough
and may be mulled with Group VIB and Group
VIII metals to prepare a denitrification catalyst
extrudable compound. (CAS) Abstr. No.
CA95(24):210496d
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625
Jiratova, K., and L. Janacek

Effect of Peptization on the Physical and
Chemical Properties of Extruded Alu-
mina

Chem. Prum. 31(4), 174-9

Czechoslovakia

In Czech. The factors influencing the Al(OH),;
peptization and its effect on the mechanical, sur-
face, and chemical properties of the final AL,Q,
extrudates were studied. The dependence of
mechanical strength P of extrudates on the
kneading time conforms to the first-order rate
equation. The amount of the peptization agent
needed to obtain a required P increases almost
linearly with increasing size of the A1(OH); parti-
cles. The mechanical and physical properties of
extrudates (P, specific surface area, and pore vol-
ume) depend on the value of the Hammett
acidity function Hj of the peptization agent used.
The most significant changes were observed
within 0 less than Hj less than 1 for strong inor-
ganic acids and 0 less than Hy less than 3 for weak
organic acids, whereas Hy less than -0.25 results
in unfavorable properties of extrudates. The
anions of peptization agents which cannot be
removed completely during the calcination pro-
cedure influence the acid-basic properties of the
extrudate surfaces [the surface acidity increases
in the series NO;- less than F- less than S0,2-
less than Cl-.] (CAS) Abstr. No. CA94(26)
:214982m

626
Jye, C.T., and G. Brunello

The Mechanism of Drying of Clays--A
Review

Ceramica (Sao Paulo) 27(143), 459

In Portuguese. Following a review of drying theo-
ries in general and on the basis of clay properties
it is concluded that at usual temperatures the
drying of clays can be mainly described by the
theory of capillarity, while at higher tempera-
tures, especially between 300 and 500 degrees C,
by the theory of retrogression of the drying front.
7pp 4fig (BCA) Abstr. No. 2429/82

147

627
Kunes, K.

Application of Rheological Methods for
Determination of Optimum Moisture Con-
tent in the Porcelain Body

Sklar Keram. 30(11), 297
Czechoslovakia

In Czech. The following tests were used:
Robinder’s penetration method, pressurized cap-
illary viscometer and rotation viscometer. For
determining the optimal moisture centent for
shaping by auger extrusion, the dynamic limit of
flow and the plastic viscosity are most relevant.
They are determined by the pressure and capil-
lary viscometer. The investigation was to replace
the plastic component. 5pp 8fig 3tab (RCA)
Abstr. No. 1687/81

628
Lachman, ILM., R.DD. Bagley, and R.M. Lewis

Thermal Expansion of Extruded Cordier-
ite Ceramics

Am. Ceram. Soc. Bull. 60(2), 202-5
USA

Extruded cordierite [1302-88-1] honeycomb
ceramics were developed as substrates for auto-
motive exhaust catalysts. The honeycomb
structure is made possible by a unigue extrusion
die design. The cordierite crystallites in the fired
ceramics are preferentially oriented with the
result that this structure has a markedly lower-
than-average thermal expansion. Orientation
results from the orientation of platy raw materi-
als during extrusion. Chemical purity,
stoichiometry, and firing rate also affect the ther-
mal expansion. (CAS) Abstr. No. CA95(10)
:84982u

629
Lapasin, K., and E. Lucchini

Rheology of Clay/Kaolin Agueous Sus-
pensions and Ceramic Slips

Carlsson, R., and Karlsson, S.(eds.), Proc. 11th
International Conf. on Science of Ceramics held
at Stenurgsund, Sweden, June 14-17, 1981.
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Swedish Ceram. Soc., Gothenberg, Sweden, 1981,
p. 91

The rheological properties of clay/kaolin aque-
ous suspensions and ceramic slips were studied
by a rotational viscometer. A master curve proce-
dure is followed to determine three rheological
parameters. They are sufficient to characterize
the shear-dependent behavior of the suspensions
examined and to describe the effects of the dif-
ferent composition parareters on the rheology of
the systems. 8pp 3tab 4fig (BCA) Abstr. No.
2736/82

630
Mitsche, R.T., and G.N. Pope

Reforming & Naphtha Feedstock
Patent No. U.S. US 4243515, 6 Jan, 1981, 6 pp.

Cont.-in-part of U. S. Ser. No. 880,749, aban-
doned

USA

A process for reforming a naphtha feedstock is
described. The process is effected at reforming
conditions in contact with a catalyst comprising
a Pt group metal component and a Group IV-A
metal component (Re, Ge) composited with an
Al O3 support wherein said support is prepared
by admixing an alpha-Al;03.H,0 with an aque-
ous ammoniacal solution baving a pH greater
than or equal to 7.5 to form a stable suspension.
A salt of astrong acid, e.g., Al;NO; is commingled
with the suspension to form an extrudable paste
or dough. On extrusion, the extrudate is dried
and calcined to form said Al,0;. (CAS) Abstr.
No. CA95(2):9730g

631
North, J.W.

Device and Methods for the Preparation
of Cellular Glassy Products

Patent No. Neth. Appl. NL 80/20249, 1 Dec,
1981, 63 pp.

USa

In Dutch. Heat-resistant blocks or plates of cel-

lular glass are prepared by extruding a siliceous
mixture containing sucrose [57-50-1], covering

148

on 3 sides with a separating agent and glaze, fir-
ing, sintering at greater than 1093 degrees, and
annealing. Thus, 1000 parts of clay (-6 mesh)
from Fremont, Calitfornia, 10 parts sucrose, and
110 parts water were mixed, formed into 30 cm?
tiles 2.5 cm thick, sintered at 1095 degrees, and
then at 1153 degrees for 0.5 hour to give a 40 cm?
block of cellular glass. (CAS) Abstr. No.
CA86(22):186162q

632
Okuda, S., et al.

Strain Distribution in a Plastic Green
Body During Drying Observed by Holo-
graphic Interferometry

J. Ceram. Soc. Jpn. 89(102G), 101
Japan

In Japanese. Earthenware plastic masses were
chosen as samples. Test specimens were pre-
pared by inserting a rubber stopper in the central
part of the plastic mass. The cracks resulting
from drying strain always developed where a dis-
continuity or a local disturbance of the
holographic interference fringes had appeared
before and near the final stage of constant-rate
period of drying. Holography is useful to predict
locality as well as direction of cracks before they
can be detected by the naked eye. 3pp 4fig (BCA)
Abstr. No. 3342/81

633
Oller, S.

Rules and Principles for the Extrusion of
Clays and Their Drying Behavior

Ceramica (Sao Paulo) 27(140), 319

In Portuguese. These fields are reviewed with
particular reference to the amount of water
required and the consequent energy consump-
tion for drying. 11pp 5fig (BCA) Abstr. No.
385/82

634
Pivinskii, Yu.E., and P.L. Mityakin

Rheological and Binding Properties of
High-Alumina Suspensions
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Refractories 22(5), 292

On the basis of a high-alumina chamotte compo-
sition, a highly concentrated suspension was
obtained which makes it possible to mould casts
of porosity to 16 % and an ultimate bend strength
of up to 4 MPa. The main principles in the pro-
cess of making suspensions and the character of
their rheological properties are similar to those
obtained for silicaceous suspensions. The casts of
the high alumina composition are capable of
being strengthened by the SCACB mechanisms,
which makes it possible to obtain the casts of
both fine-grained ceramics and materials of a
grainy structure. 7pp 7fig (BCA) Abstr. No.
3303/82

635
Schafer, E.-E.

Use of a New Moisture Sensor in Drying
Plant of Heavy-Clay Industry

Baustofindustrie, Ausg. A 24(5), 145
Germany

In German. For measuring humidity in air, a wet
and dry thermometer was developed in which the
temperatures are measured by resistance ther-
mometers. Tests applied to various drying plants
of a brick factory have shown correlations to exist
between relative humidity of exhaust air and clay
moisture content. Thus by measuring the humid-
ity of air, drying can be stopped when clay
moisture content has dropped to the required
level. 2pp 6fig (BCA) Abstr. No. 949/82

636
Shershnev, A.A., et al.

Basic Parameters of Drying Kinetics for
Porcelain Bodies

Glass Ceram. (Engl. Transl.) 38(7), 356

The drying rate of porcelain bodies was studied
by recording the temperature of the drying
agent, the temperatures on the surface and cen-
tre of the specimens and their moisture content.
A relationship between the relative drying rate
and the relative moisture content was estab-
lished. 5pp 4fig 1tab (BCA) Abstr. No. 3537/82
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637
Srivastava, LK., and 8.S. Wadhwa

Recent Trends in the Manufacture and
Use of Extruded Clay Sewer Pipes

Indian Ceram. 23(12), 229

Present American, especially Canadian, practice
is reviewed, covering all production stages: raw
materials, clay preparation, extrusion of socket
and spigot pipes, extrusion of plain-end pipes,
drying and firing. The section on jointing with
flexible joints includes both plain-end pipes and
socket and spigot pipes. Energy requirements of
8 in. pipes made of various materials are quoted.
7pp 4fig (BCA) Abstr. No. 760/82

638
Steffens, E., et al.

Automated Production Line for Ceramic
Extrusion Products

Silikattechnik 32(3), 73

In German. Stiff plastic extrusion was developed
for making electrical porcelain and steatite, fer-
rite and magnesite ceramics. The cutting off is by
high-pressure water jet. 1p ifig (BCA) Abstr. No.
3089/81

639
Tischer, R.E.

Preparation of Bimodal Aluminas and
Molybdena/Alumina Extrudates

J. Catal. 72(2), 255-65
USA

The methods used to produce bimodal pore
structure in the extrudates were partial peptiza-
tion, coextrusion of salt/boehmite mixtures and
incorporation of combustible fiber such as Avicel
[9004-34-6] or filter pulp. The study was limited
to Conoco’s Catapal SB ALQ; The effects of
solid content of the mixture, pH of the peptizing
solution, and degree of mixing on the consistency
of the extrusion mixture and the pore-size distri-
bution of the resulting extrudates were
examined. The type of cellulose fiber and its
loading affected the nature of the macropores
produced in the extrudes. The extrudates were
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thermally treated to develop mesopores in the 120 angsiroms.) (CAS) Abstr. No. CA96(12)
range needed for coal liquefaction catalysts (80- :88246a
180 angstroms with an average pore diameter of
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640
Benev, A.

Improved Questions for the Approxima-
tive Calculation of Drying Kinetics of
Heavy Clayware

Epitoanyag 34(2), 67
Hungary

In Hungarian. While previous approximative
methods of calculation were valid only for thin-
walled articles, the present improved equations
predict the drying time of heavy-clay products
with a2 maximum error of only 8%. 3pp 3fig
(BCA) Abstr. No. 2182/82

641
Bubenicek, J.

Drying in the Ceramics Industry
Ind. Ceram. (762), 438, 439

In French and English. The adjustments of dry-
ing techniques in chamber, tunnel and rapid
driers of the firm CERIC to the water content
against relative humidity curves of ceramic
bodies is discussed. The importance of automatic
regulation for this purpose is emphasized. 5pp
5fig (BCA) Abstr. No. 3830/82

642
Gallacher, C.

Lignosulphonates--the Heavy Clay Con-
ditioners

Ceram. Ind. (Sevres, France) 91(1031), 15

The chemical structure of the lignosulphonate
molecule is presented. The effects of modified
calcium lignosulphonates on the extrusion prop-
erties and on the binding of various types of clays
are tabulated. Several faults of clay products and
their remedying by modified calcium lignosul-
phonates are discussed: scumming, edge-
chipping, auger lamination and dog-earing.
These additives alone will not increase the ten-
dency to black core or heart, except if the density
was made too high. 8pp 2fig (BCA) Abstr. No.
2492/82
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643
(3ibson, K.R.

Hydrotreatment Catalyst Prepared with
Large Pores

Patent No. Belg. BE 893160, 30 Aug, 1982; U.S.
US Appl. 262856, 12 May, 1981; U.S, US Appl.
291588, 10 Aug, 1981, 24 pp.

USA

In French. Hydrotreatment, hydrodesulfuriza-
tion, and hydrodemetallation catalysts with large
surface to volume ratios and large pores were pre-
pared by extruding AlLO;-water paste into oval
shapes with ridges. The interior of the catalyst
shapes was less than or equal to 0.508 nm dis-
tance from the catalyst surface. Thus, a
dispersion of 500 g ALO; in 300 mL diluted
HCO,H was heated to 50 degrees and treated
with NH,OH solution containing Mo salt. The
resulting paste was extruded to give shapes of
ridged oval cross-section. Slow drying and calci-
nation in steam and then in air at 680 degrees
completed the preparation. (CAS) Absir. No.
CA97(24):200563a

644
Guiu, JM.G.

Stiff Extrusion in Structural Ceramics
71 Int. 34(2), 118

The property requirements of the clay, its
method of testing and clay preparation are dis-
cussed. Imstructions are given concerning
equipment and practice of stiff extrusion. 10pp
15fig (BCA) Abstr. No. 2497/82

645

Handle, ¥,
Shaping

Z] Int. 31(1), 14

The theory of extrusion, the reason for lJamina-
tions and present vacuum extruders on the
market are briefly reviewed. (BCA) Abstr. No.
2176/82

646
Janney, MLA.
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Plasticity of Ceramic Particulate Sys-
tems

Diss. Abstr. Int. B 43(3), 1935-B
Thesis: Univ. of Florida, 1982, 168 pp.

Ceramists have tried for many years to make
technical ceramics such as alumina with plastic
properties like those of wet clay. Some success
has been achieved, but, little understanding of
the mechanisms of plasticity in technical ceram-
ics exists. The purpose of this dissertation was
two-fold. The first was to study the mechanical
behavior of alumina powder compacts saturated
with liquid and compare this behavior with that
for wet clay. The second was to determine
whether the soil mechanics approach to particu-
late plasticity could be successfully applied to
ceramic particulate systems. Standard soil
mechanics test procedures were employed to
determine pressure-volume relationships,
response to combined states of isotropic and
shear stress, and unconfined shear strength. In
addition, some experiments were conducted in a
piston extruder to study the role of pore fluid
pressure in extrusion. The experimental study
showed that the mechanical behavior of wet alu-
mina was quite similar to that for wet clay. In
consolidation, specific volume was proportional
to In (applied stress). The yield envelopes were
generally of the Mohr-Coulomb with cap type.
The unconfined strength, tauy, was influenced by
both forming pressure, P, and specific volume, v:
taug = 0.125 P; and In taus proportional to v.

Also, the unconfined strength of remolded speci-
mens was one-third to one-tenth that of as-
formed specimens. Critical state soil mechanics
was used to analyze and interpret the data. The
trends in unconfined strength are those pre-
dicted by critical state and quantitative
agreement was observed hetween consolidation
behavior and variation of unconfined strength
with specific volume. Critical state theory was
used to formulate a new phenomenological the-
ory of extrusion. The theory predicts an
extrusion equation which is identical to estab-
lished empiricism in ceramics. Two broad
conclusions can be drawn from this study. First,
the mechanical behavior of wet alumina is similar
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to that for wet clay. The differences that do exist
are matters of degree, not kind. The nature of
plasticity is the same in both systems. Second,
critical state soil mechanics has been successfully
applied to the variation of unconfined shear
strength with forming pressure and specific vol-
ume, and to ceramic extrusion. The success of the
soil mechanics approach for these simple systems
suggests that it may prove useful for more com-
plicated ceramic systems containing dispersants,
binders, lubricants, etc. (Diss. Abstr. Order No.
DA8226399)

647
Laqguerbe, M.

Fabrication and Use of Cold-Stabilized
Clay Produects

Ind. Ceram. (759), 186-91
France

In French. The physical characteristics are given
of an extrudable clay-cement mixture for the
manufacture of building blocks requiring 50%
less energy for firing. A pilot plant and experi-
mental house built with the material are
described, and the properties of blocks incorpo-
rating wood wastes are also described. {CAS)
Abstr. No. CA97(20):167925v

648
Madderra, G.K., and W.C. Ziegenhain

Catalyst Impregnated Alumina Extru-
dates

Patent No. U.S. US 3933685, 20 Jan, 1976, 5 pp.
USA

Catalysts for fixed-bed petroleum refining pro-
cesses (e.g., hydrodesulfurization, reforming,
hydrodenitrogenation) are extruded as chan-
neled cylinders to reduce particle interlocking
and to increase voidage in beds. The cylindrical
catalyst has greater or equal to 2 longitudinal
channels, the walls of which occupy radii. Lands
between channels have a maximum width greater
than the maximum width of the channels. (CAS)
Abstr. No. CA84(18):127214n
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649
Malandrino, Q.

Introduction to Ceramic Rheclogy
Ceram. Inf. 17(190), 12-27
Italy

In Italian and English. The principles of viscosity
and its units were explained. This review then
deals with the various types of Non-Newtonian
fluids: plastic or Bingham fluids, pseudoplastic
fluids, dilatant fluids and rheopexic fluids. The
reasons for the above phenomena and their
ceramic importance are discussed. A much more
detailed treatment is given to thixotrvopy,
because of its particular importance in ceramics,
as explained. 15pp 12fig 1tab (BCA) Abstr. No.
2408/82

650

Messer, P.F.

Die Designs for Laboratory Use

Trans. J. Br. Ceram. Soc. 81(3), 66

United Kingdom

Novel design of plungers prevents stresses result-
ing from non-parallel platens. Applications of the

design to the compaction of discs and rings is
explained. 2pp 2fig (BCA) Abstr. No. 3124/82

851

Murray, H.

Dry Processing of Clay and Kaolin
Interceram 31(2), 108

Equipment for milling and classifying clay is
described. Elimination of impurities during
these operations is mentioned. Conditions of
thermal treatment depend on product type: exte-

rior pigment, refractory grog or Fuller’s earth.
3pp 6fig (BCA) Abstr. No. 3128/82

652
Murray, H.

Equipment for Wet Processing of Clay
Minerals

Interceram 31(3), 196

The subsequent stages of wet processing are
described. Blunging, degritting, particle size sep-
aration, dewatering and drying are applied to all
types of clays: china clay, hall clay, bentonite.
Leaching of iron, flotation and magnetic separa-
tion are restricted to china clay. 2pp 3fig (BCA)
Abstr. No. 3782/82

653

Netzmann, H., and F. Kerbe

Yivaluation of Extrusion Behaviour of
Stiff Plastic Ceramic Bodies by Shear
Strength Measurement

Silikattechnik 33(2), 50

In German. The shear strength was measured by
the method of Linseis which, itself, is based on
extrusion. The rapidity of the test made it suit-
able for evaluating the optimum water and
plasticizer content of ferrite bodies fabricated by
extrusion. 2pp 2fig Ztab (BCA) Abstr. No.
2974/82

654

Oberlander, R.K.

The Exirusion of High Surface Area Alu-
minas for Use as Catalysts

Proc. Inst. Briguet. Agglom., Bienn, Conf., 1981,
17, pp. 247-62

USA

The effects of various preparation parameters on
high surface alumina mechanical strength, attri-
tion resistance, and pore structure were
determined. A model of the effects of the extru-
sion process on these parameters is given for use
in optimization and control. (CAS) Abstr. No.
CA100(B):57361f

855
Rogovoi, ML, D.I. Rudi, and D.I. Shvaika

Optimization of Screwless Extruder
Operation

Stroit. Mater. (1)20
USSR

In Russian. The output of the screwless extruder
was investigated, depending on the rotor’s speed
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of rotation or the clay’s plastic strength. 2pp 2fig
(BCA) Abstr. No. 1742/82

658

Schmidt, K., and E. Steffens

Tully Automatic Preduction Line for the
Preparation of Intermediate Products
from Ceramic Bodies which are Dificult
to Extrude.

Sprechsaal 114(12), 910

Germany, Fed. Rep.

In German. Equipment for the fully autematic
extrusion of non-plastic bodies is described. This
was used for electrical porcelain, fused magnesia,

steatite, alumina, nickel-zinc ferrite and barium
ferrite. Spp 14fig 1tab (BCA) Abstr. No. 1393/82

657
Schmidt, K., and ¥. Steffens

Operating and Fields of Application of the
Fully Automated Flow Line for Interme-
diate Products Made of Fine Ceramie,
Sintered Ceramie, Oxide Ceramic and
Other Materials Hard to Extrude

CF1, Ceram. Forum Int. 59(1), 51

The automatic production line described
includes mixing of the ingredients, vacuum
extrusion by auger and drying. Details on the
water content and green density of the extruded
electrical porcelains, steatites and ferrites are
given. 8pp 13fig (BCA) Abstr. No. 2576/82

658
Sumitomo Metal Mining Co., Ltd.
Formed Alpha-Alumina as a Catalyst

Suapport or Adsorbent

Patent No. Jpu. Kokai Tokkyo Koho JP 57/
129824 (82/129824), 12 Aug, 1982, 5 pp.

Japan

In Japanese. Hydrated, active, or alpha-alumina
is mixed with forming agents, formed at 20-120
(especially 65-120) kg/cm?, crushed, formed
again at 5-20 kg/cm?, dried, and caleined at 1000-

300 degrees to have high specific surface area and
wide pore diameter distribution. Thus, hydrated
alumina (Condea Co., Alfor) 12 kg, bentonite 555
g, HNO; 75 ml, and water 6.2 1 were kneaded,
extruded at 100 and then at 10 kg/m?, and cal-
cined at 1150 degrees for 2 hours. The specific
surface area was 55 m?/g, pore diameters less
than 30, 30-300, and greater than 300 nm 53, 28,
and 199, respectively, and pore volume 0.32
ml/g, compared to 79 m%/g, 77, 21, and 2% and
0.30 ml/g when extruded at 60 and then at 10
kg/m? and calcined at 1100 degrees. (CAS) Abstr.
No. CA98(2):8437s

653

Wadhwa, S.S., and L.K. Srivastava

Factors Aiffecting the Performance of
Augers for Clay Exirusion and Their
Remedial Measuves

Interceram 31(3), 123

Following a brief description of auger extruders
of the heavy-clay industry, the possible faults in
the extrided column and their reasons are
explained: lamination, surface and edge tearing,
S-cracks, bridge or core cracking. The machine
variables affecting the performance of auger
extruders are then treated in turn. Constant dis-
placement rate augers, variable displacement
rate augers and gap augers are distinguished.
The effect of auger rotation speed is briefly
reviewed. The important functions of the barrel
liner are pointed out. Choice between checkered,
straight, fluted (spiral) and wedge groove liner
depends on clay properties. These also affect the
relationship between die construction and faults.
The function of lubricating materials is men-
tioned. The good effects of de-airing and its
limitations are described. Measures for control-
ling the adhesion of clay to the metal parts are
listed. Feed versus auger speed affect lamination
and backflow. Automatic methods of moisture
control are mentioned. The advantages of stiff
extrusion are explained. Preventive maintenance
and replacement of machine parts are discussed.
6pp 66g (BCA) Abstr. No. 3840/82
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660
Garcia Verduch, A.

Non-Plastic Additives for Heavy Clay
Masses. Befuse Dumps of Puertollano
(Spain)

Ceramurgia 13(6), 233-40, 251

Spain

In English and Italian. The addition of compo-
nents to clay bodies to correct defects and
improve the properties of products, facilitate
fabrication processes, provide energy savings,
and make use of abundant and cheap mineral
resources is described and discussed. The use of
ash materials from two types of dumps was inves-
tigated, the one containing residues from coal
mining and also cil shale ashes, the other con-
taining oil shale ashes that had undergone self-
combustion. The ashes were finely ground before
wet mixing with clay. All of the mixes were
extrudable although the water content had to be
adjusted for each mix. The drying shrinkage,
plasticity index, Nosova index (drying sensitiv-
ity), slumping time in water, and flexural
strength of dried and fired bodies were deter-
mined. The flexural strength of the ash-clay
bodies was much higher than that of pure clay
fired at the same temperature. In firing at high
temperatures the flexural strength of the bodies
reached a maximum at 1050-1100 degrees and
then decreased. (CAS) Abstr. No. CA100(24)
11966501

661
Huang, Y.Y.
Hollow Shaped Catalytic Extrudates

Patent No. Fur. Pat. Appl. EP 95851, 7 Dec 1983;
U.S. US Appl. 383070, 28 May 1982, 44 pp.

USA

Tubular extruded catalysts or catalyst supports
with high fracture resistance and crushing
strength and a low tendency toward end blockage
have a volume to surface ratio less than 0.51 mm
and an outer surface which has greater or equal
to 3 contact points when enclosed within a cylin-
der (rectangular and triangular shapes). The

w31

o1

extrudates are formed from aluminosilicates and
zeolites with binder clays. Thus, a tubular cata-
lyst was extruded from a composition of
NaZisM-5 zeolite 656 and ALO; 35 weight %
mized with H,0 and a csllulose-type extrusion
aid in a hydraulic press through a die orifice, and
dried at 105-121 degrees. (CAS) Abstr. No.
CA100(8):57418e

662
Jdiratova, K., L. Janacek, and P. Schneider

Influence of Aluminum Hydroxide Pept-
ization on Physical Properties of Alumina
Extirudates

Stud. Surf. Sci. Catal. 16(Prep. Catal. 3), 653-63
Czechoslovakia

Physical properties of alumina extrudates (cata-
lyst supports) prepared from differently peptized
Al{OH); were studied. The effect of different
peptizing acids on the physical properties of
extrudates can be generalized by using the Ham-
mett acidity function Hy of the peptization
solution. In the range of 0 less than Hy less than
1, the physical properties of extrudates change
most significantly. The mean radii of transport
pores were determined by combining the perme-
ation and countercurrent diffusion
measurements. A correlation was found between
the mean radius of transport pores, calculated
from diffusion measurements, and the volume of
macropores. (CAS) Abstr. No. CA99(12):24373¢

663
Stiles, A.B.

Catalyst Manufacture: Laboratory and
Commercial Preparations

New York, NY: M. Dekker, 176 p.
USA

This book offers a single-source, step-by-step
guide to the preparation, production, and opera-
tion of virtually all currently used commercial
catalysts--a total of 16 catalyst “families” in all.
Catalyst Manufacture specifies temperatures,
times, materials, impurities to avoid, and more,
to insure prompt design and production. It helps
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select appropriate procedures, from such numer-
ous alternatives as precipitation, impregnation,
spray drying, extruding, granulating, and pellet-
ing and supplies “do’s and don’ts” guidelines, to
avoid nonproductive development expense and
delays. (from publisher’s description)

664
Stoepler, W., and K. K. Unger

The Properties of Commercial Alumina
Base Materials and Their Effect on the
Manufacture of Active Porous Alumina
Supports by Means of Extrusion

Stud. Surf. Sci. Catal. 16{Prep. Catal. (3)),
643-51

Germany, Fed. Rep.

The behavior of 60 commercial base aluminas
{macrocrystalline nonporous gibbsites, micro-
crystalline nonporous and porous bochiites,
thermally activated porous boehmites and gibbs-
ites) was studied by paste processing and
extrusion in order to produce active porous alu-
mina pellets. The most decisive properties of the
base materials with respect to extrusion are the
degree of dehydration, the mean of aggregate
size, the shape of aggregate size distributions, the
shape of aggregates, the size of primary crystal-
lites, and the specific surface area. The relevance
of these properties to those of the final pellets
(crushing strength, porosity, pore volume distri-
bution and specific surface area) were examined.
(CAS) Abstr. No. CA99(12):94372s

665
Thara, M.,

Die for Extruding a Ceramic Batch into a
Honeycomb Structural Body

Patent No. Can. CA 1146023 Al, 10 May, 1983;
Jpn. Appl. 79/49219, 21 Apr, 1979, 17 pp.
Japan

Extrusion die for the forming of honeycomb

shapes from a ceramic mixture manufactured
frora a tool steel is coated in front with electroless

156

Ni-(8-9%)P alloy [86805-65-3] for high resis-
tance to abrasion. Thus, a steel die having narrow
slits (formed by electrical-discharge machining)
was coated with a Ni-P alloy for 495 minutes at
88 degrees to 0.09 mm thickness. The coating was
heated 3 hours at 450 degrees for stabilization.
(CAS) Abstr. No. CA99(12):92101d

666
Theodore, AN., and R.A. Pett
Moldable Composition and Molded

Bodies from It

Patent No. Eur. Pat. Appl. EP 74274, 16 Mar,
1983; U.S. US Appl. 300368, 300369, 300404, 8
Sep, 1981, 74 pp.

United Kingdom

Ceramic compositions, which are suitable for
compression molding and continuous extrusion
of tubing comprise a mixture of 40-60 sinterable
beta-alumina precursor and 40-60 vol % of an
organic sacrificial binder comprising a thermo-
plastic elastomer, an oil and/or wax emulsifier,
stiffening polymers, processing aids, and optional
cornponents. Thus, 50.00 g powdered beta-
alumina precursor consisting of Al,0; 20.4, soda
8.85, and Li,0 0.75% were mixed with Solprene
414C 5.36, AgeRite Resin D [26780-96-1] 0.53,
Sunoco Wax 3420 1.04, Sunoco Wax 4412 0.81,
Styron 495 [100-42-5] 0.66, 6140-3 0.68, Plexon
845 0.43, Shellflex 371 1.47, and Flexricin P-4
[140-03-4] 0.94 ¢ and molded, preheated, aud sin-
tered to plate-type electrolytes. Molding was
carried out under pressure in 3 stages, terminat-
ing with a pressure of 9500 1b for 2.5 minutes The
binder was removed by heating at 12 degrees/h
to 500 degrees, 50 degrees/h to 1050 degrees, and
cooling at 50 degrees/h. The plates were sintered
by heating at 62 degrees/h to 1520 degrees held
25 minutes, and cooled. The properties of the
plates were simailar to those of beta-alumina arti-
cles with less complex shapes and prepared by
isostatic pressing and sintering. (CAS) Abstr. No.
CA99(2):9817y
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667

Ackley, G.A., and J.8. Reed

Body Parameters Affecting Extrusion
Adv. Ceram. 9, 193-200

USA

The direct shear test, commonly used in soil
mechanics, was used to measure the shear
strength of a commercial electric porcelain extru-
sion body, under a controlled stress state.
Changes in the shear strength caused by varying
several material parameters were correlated with
the extrusion pressure for the same body, deter-
mined by using a piston lype extruder. The
material parameters included water content,
temperature, deflocculant concentration, and
internal lubricant concentration. The extrusion
pressure was found to have a linear dependent on
the shear strength as measured by the direct
shear test. The effects of the various material
parameters were explained by using models for
plastic flow. (CAS) Abstr. No. CA101(14)
:1115560d

668
Furuta, M., Y. Maeno, and K. Kobayashi

Forming a Green Body of Ceramic Arc
Tubes Used for a Metal Vapor Discharge
Lamp and a Molding Die for Forming Said
Tube

Patent No. U.S. US 4451418, 29 May, 1984, 7 pp.
Japan

Ceramic green integrally-shaped arc tubes, for
metal vapor discharge lamps, having an arc dis-
charge section of greater outer diameter than the
end sections are prepared by extruding a stiff
plastic ceramic body into a tube, placing the tube
in a heated molding die, closing one end of the
tubular body, and applying a compressed fluid
through the other end to shape the tube to the
die. The die consists of 2 halves divided in the
axial plane of the tube with bents in the cavity
section and a means of heating. The method
gives arc tubes of high dimensional precision.
Thus, a stiff plastic body was prepared from fine
AlLQO; powders mixed with MgQ 0.05, Y oxide

0.05, Me cellulese [9004-76-5] binder 3, polyeth-
yiene glycol [25322-68-3] lubricant 1, and water
25 weight %, extruded to a tubular shape, and
immediately placed in the mold, which was
heated at 150 degrees by an embedded heater.
One end of the tube was sealed, and compressed
air was used to inflate the tube to the mold
dimensions. The formed tube was heated at 800
degrees for 3 hours and fired at 1800 degrees for
6 hours to give an Al;O; ceramic tube having high
dimensional precision, uniform wall thickness, a
smooth surface, air leakage of 10-10 atom-cm’/s,
and light transmissicn 93% and survive quench-
ing in water from 200 degrees. (CAS) Abstr. No.
CA101(12):96494s

669
Lachman, L.M.

Porosity in Extruded Cellular Ceramics
Adv. Ceram. 9, 201-11
USA

The relations between porosity and pore size of
extruded cellular ceramics and variables includ-
ing raw materials, processing, and composition
were studied for cordierite, spinel, and
Zr(),-spinel ceramics. The porosity and pore size
are important properties for use of the ceramics
as catalytic converters for automotive emission
control, woodstove combustors, molten metal fil-
ters, heat exchangers, and catalytic combustors.
In cordierite the mean pore size can be controlled
very well by the particle size of the talc and Si0,
raw materials as well as by the weight % of Si0,.
The total variation observed was 4-18 mu. Eutec-
tic melting had an important role in porosity
formation. Firing temperature and heating rate
were also shown to be variables and can be used
to control the pore size in the range 4-17 mu. Spi-
nel mean pore size was directly related to the
particle size of the calcined alumina and basic
Mg carbonate used, with 3-15 mu being the
observed range. Percent open porosity was also
a function of AlLO; particle size. Firing-
temperature increase coarsens the mean pore
size and decreases the open porosity. The results
for Zr0,-spinel reflect the effects seen with spi-
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nel. However, the introduction of relatively fine-
particle-size ZrQ, greatly reduces the mean pore
size and the percent open porosity. The percent
opeir porosity depended very inuch on the
Zr0,-spinel ratio as well as amount, if any, of
excess MgO or AlLO; (CAS) Abstr. No.
CA101(16):135679¢

870
McDauiel, C.V.

Extruded Bimecdal Alumina Catalyst Sup-
ports

Patent No. Can. CA 1163614, 13 Mar, 1984; U.G.
US Appl. 136221, 1 Apr, 1980, 27 pp.

USA

A partially dried, hydrous alumina [AlL;O4.xH,0,
1 less than or equal to 2] produced by reaction of
Na aluminate with Al sulfate (intermediate
between boemite and pseudoboemite) is mixed
with H,0 to give 36-42 weight % total solids and
then 1s mulled sufficiently to give the desired
plastic properties. The mixture is extruded, cut
to desired lengths, dried at 482-649 degrees to
less than 2 weight % H,0 content, and calcined
at 954 degrees for 0.1-20 houvs (at least several
hours). The extrudates were lpregnated with
Co and Mo salt solutions and heated to give
metal oxides. The catalysts had substantial
micropore volume with large pores (greater than
600 angstroms, a crush strength greater than 1.5
Ih/mm {1/16 diameter, extrudate), and a surface
area 170-220 m?*/g. The catalysts were used for
liquefaction desulfurization of coal. (CAS) Abstr.
No. CA101(4):29141m

671

Reed, J.S., G.A. Ackley, and D.B. Price

Effect of Compressive Loading on the
Structure and Yield Streagih of a Porce-
lain Extrusion Body

Sci. Ceram. 12, 139-44
USA

The direct shear test was used to determine the
plastic yield strength of a porcelain extrusion
body under a compressive load. Pressures of
(0-2.5 MY a increased the bulk density and plastic
yield strength but reduced the liquid permeabil-
ity. (CAS) Abstr. No. CA100(26):214423x

672
Yakubovich, M.N., V.1 Simonisev, and C.E. Vyt-
nov, et al.

The Effect of Forming Methods on the
Catalytic Properties of Catalyst Gran-
ules for Acrolein Oxidation to Acrylic
Acid

Appl. Catal. 10(3), 297-302

USSR

The effect of forming methods of V-Mo oxide
catalyst granules (for the oxidation of acrolein
[107-02-81] to acrylic acid [79-10-7] by dry pow-
der compaction and wet powder extrusion was
studied with respect to catalytic properties and
mechanical strength. An increase in the compac-
tion pressure enhances catalyst mechanical
strength but reduces activity due to diffusional
limitations. The catalyst prepared by extrusion
possesses reasonable mechanical strength and
has a porous structure which prevents diffusional
limitations. (CAS) Abstr. No. CA101(10):73129n
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AUGERS 34, 35, 110, 182, 206, 240, 254, 261,
530, 618

AUTOMATED FLOW LINES 657
AUTOMATIC APPARATUSES 366
AUTOMATIC INSTALLATION 433
AUTOMATIC PRODUCTION 275
AUTOMATIC PRODUCTION LINES 8638, 656

AUTOMATION METHODS 374



KEY TITLE PHRASES

BACKLASH PHENOMENA 45 BOWLESS MOUTHPIECES 202

BALL CLAYS 21 BRICK AND TILE INDUSTRY 63, 70, 209
BALL MILLS 300 BRICK CLAYS 4, 44, 52, 138, 219, 498
BASE EXCHANGE CAPACITY 20 BRICK DEFECTS 601

BATCHES 189 BRICK DIES 515

BAUXITE AGGREGATES 297 BRICK EXTRUSION 270

BENTONITE 26, 166 BRICK INDUSTRY 442

BERYLLIUM OXIDE 314 BRICK MACHINES 287

BIMODAL ALUMINAS 639, 670 BRICK MANUFACTURE 54, 58, 88, 145, 603

BINDER SOLUTIONS 570 BRICK MATERIALS 148

BINDERS 59, 162 BRICK PRESSING 193

BINDING AGENTS 348 BRICK PRODUCTION 296

v \ . 0
BINDING PROPERTIES 634 BRICK PUGS 195

BINGHAM SOLIDS 41 BRICK SETTING SYSTEMS 392
BLADES 195
? BRICK SIZE CONTROL 153

BLANKS 220, 237, 503
BRICK WEIGHT 179

BLIND CRACKS 69
BRICKMAKING 247

BLOCK MANUFACTURES 54
BRICKMAKING BODIES 327

BLOCK PRODUCTION 190

BRICKMAKING CLAYS 548
BLOCKS 87, 215

BRICKMAKING FACILITIES 217
BODY PARAMETERS 667

BRICKS 69, 131-135, 154, 260, 274, 332, 545
BODY PREPARATION 124, 142, 438, 562, 568

BRICKWORKS 96, 324, 507
BODY-RETARDED ELASTIC DEFORMA-

TION 479 BRIDGES 40
BONE CHINA 293 BRITISH CLAYS 108
BOUNDARY-LAYER THEORIES 41 BRITTLE COMPOSITIONS 258
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KEY TITLE PHRASES

BUILDING CERAMICS INDUSTRY 457, 468
BUILDING INDUSTRY 459

BUILDING PRODUCTS 336

BURNT PRODUCT QUALITY 239
CADMIUM TESTS 473

CAKE FORMATION 617

CALCINED CLAYS 301

CALCULATIONS 182, 640

CARRIERS 508, 578

CAST CERAMIC BODIES 356

CASTABLE ELECTRICAL PORCELAIN 443
CASTING 429

CATALYST CARRIERS 508

CATALYST COMPOSITION 381, 453, 509,
554, 607

CATALYST EXTRUDATES 494, 661
CATALYST MANUFACTURE 509, 584, 663
CATALYST PARTICLES 454

CATALYST PREPARATION 624, 643
CATALYST PRODUCTION 600

CATALYST SUPPORTS 390, 403, 600, 658,
670

CATALYSTS 377, 464, 479, 501, 523, 540, 550,
578, 630, 648, 654

CATALYTIC PROPERTIES 672
CEILING BLOCKS 87

CELLULAR CERAMICS 669

CELLULAR GLASSY PRODUCTS 631

CELLULOSE 542

CELLULOSE BINDER SOLUTIONS 570

CELLULOSE DERIVATIVES 152

CELLULOSE ETHERS 348

CENTRAL BODY PREPARATION 440

CERAMIC ARC TUBES 668

CERAMIC BATCHES 189, 665

CERAMIC BLANKS 503

CERAMIC BL.OCKS 190

CERAMIC BODIES 3, 28, 42, 53, 61, 75, 118,
141-143, 178, 209, 256, 281, 288, 289, 305,
311, 334, 335, 346, 348, 350, 354, 356, 373,
400, 404, 445, 520, 541, 556-559, 564, 567,
576, 609, 619, 620, 622, 6563, 656

CERAMIC BODY PREPARATION 290

CERAMIC CLAYS 487, 586, 602

CERAMIC COMPOSITIONS 463, 583

CERAMIC DIES 391

CERAMIC DRYING 430, 486, 547

CERAMIC EXTRUSION MACHINES 171

CERAMIC EXTRUSION PRODUCTS 638

CERAMIC FABRICATION PROCESSES 263

CERAMIC FAULTS 433

CERAMIC LININGS 154

CERAMIC MACHINERY 104

CERAMIC MASSES 466
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KEY TITLE PHRASES

CERAMIC MATERIAL 37 CERAMICS INDUSTRY 58, 101, 119, 152, 400,
438, 442, 447, 457, 468, 481, 507, 585, 641
CERAMIC MATERIALS 168, 169, 291, 292,

435, 458 CERAMICS TESTING 396
CERAMIC MIXES 66, 121, 259 CHANNELED CATALYSTS 479
CERAMIC MOLDS 407 CHEMICAL ADDITIVES 418
CERAMIC PARTICULATE SYSTEMS 646 CHEMICAL INVESTIGATIONS 572
CERAMIC PASTHES 489 CHEMICAL MODIFICATION 144
CERAMIC PIPES 244, 245, 363, 364 CHEMICAL PROPERTIES 625
CERAMIC PREPARATION 555 CHEMICAL TREATMENT 36, 108

CERAMIC PRODUCTS 17, 103, 304, 401, o4, ~ CHEMICAL VAPOR DEPOSITION 518

606 CHEMICALS 172

5 AW MATERIA 744t
CIERAMIC RAW MATERIALS 7, 443 CHINA 443

Y "‘1 ayinrs I nIa] =
CERAMIC SANDSTONES 519 CHINA INDUSTRY 9255

CERAMIC SHAPING 4586, 511 CHINA PLASTICITY 993

CERAMIC SHEETS 397 CLAY ACTION 34
CERAMIC SLIPS 625 CLAY ASSESSMENT 370

CERAMIC SPARK PLUG INSULATORS 399 ([ AY BRHAVIOR 46

CERAMIC STORAGE 555 CLAY BLOCKS 215
CERAMIC STRUCTURE 671 CLAY BODIES 98, 156, 162, 398, 444, 467, 526,
553

CERAMIC SURFACES 473

CLAY BRICKS 603
CERAMIC TUBES 338

CLAY BUILDING PRODUCTS 336
CERAMIC WARE 138, 238

CLAY CHARACTERISTICS 77
CERAMIC WORKS 452

CLAY COLUMNS 197, 529, 561
CERAMICS 29, 180, 194, 225, 228, 232, 386,

429, 538, 552, 568, 628, 644 CLAY CONDITIONERS 642

CERAMICS EXTRUSION 431 CLAY CONSISTENCY REGULATION 527
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KEY TITLE PHRASES

CLAY DRYING 9-12, 192, 613

CLAY EXTRUSION 97, 208, 266, 272, 318,
588-520, 618, 633, €59

CLAY FABRICATION 647

CLAY FEEDING APPARATUSES 65
CLAY FLOW 32, 33,35

CLAY GRINDING 185

CLAY HANDLING 26

CLAY HARDENING 393

CLAY IDENTIFICATION 370
CLAY MACHINERY DESIGN 92
CLAY MASSES 23, 24, 480, 660
CLAY MINERALS 652

CLAY MIXTURES 609

CLAY PARTICLE ORIENTATION 246, 263
CLAY PERFORMANCE 230

CLAY PIECES 357

CLAY PIPE FITTINGS 387

CLAY PIPES 147, 395, 425

CLAY PLASTICITY 44, 410, 411, 498

CLAY PREPARATION 64, 102, 136, 138, 266,
322, 323, 359, 379, 442

CLAY PRODUCT DRYING 340
CLAY PRODUCT QUALITY 12

CLAY PRODUCT WORKABILITY 73, 74

CLAY PRODUCTS 294, 302, 319, 337, 533, 544,
507, 810, 647

CLAY PROPERTIES 207, 444
CLAY QUALITY CONTROL 420
CLAY RAW MATERIALS 582
CLAY SHAPES 362

CLAY SHORTENING 316

CLAY SLIPS 98

CLAY STRUCTURE 283-285
CLAY SUSPENSIONS 5, 470, 575
CLAY TESTING 615

CLAY WARMING 236
CLAY-CUTTING MACHINES 333
CLAY-GRAPHITE MIXTURES 308
CLAY-LIKE MATERIALS 310
CLAY-WATER MASSES 47
CLAY-WATER PROPERTIES 184
CLAY-WATER RELATIONSHIPS 22

CLAY-WATER SYSTEMS 18, 150, 170, 524,
538, 616

CLAY/KAOLIN SUSPENSIONS 629

CLAYS 2,4, 11, 14-16, 20, 21, 25, 36, 47, 52, 58,
66, 72, 75, 78, 108, 140, 155, 160, 165, 185,
212, 213, 218, 219, 231, 234, 251, 256, 262,
284, 301, 308, 325, 326, 330, 372, 383, 412,
465, A87, 4992, 547, 543, 586, 802, 626, 651

CLAYWARE 343, 640

CLAYWARE MANUFACTURE 48-50
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KEY TITLE PHRASES

CLAYWORKING PLANTS 76
COATINGS 406, 518

COLD FORMATION 543

COLD FORMING 544
COLD-STABILIZED CLAYS 647
COLLOID CHEMISTRY 29

COLUMN CONTROL 227

COLUMNS 197, 529

COMBUSTIBLE FILLERS 542
COMMERCIAL PREPARATIONS 663
COMPLEX VISCOSITY 326
COMPOSITIONS 407

COMPRESSION 616

COMPRESSIVE LOADING 671
COMULLING 624

CONCENTRATED SUSPENSIONS 470
CONCENTRATION 499

CONCRETE BLOCK MACHINES 215
CONDUCTIVITY MEASUREMENT 311
CONSISTENCY MEASUREMENT 241
CONTINUOUS FORMING 224
CONTINUOUS MANUFACTURE 382, 423
CONTINUOUS PROCESSES 483

CONTINUOUS VAPORIZATION DRYERS
468

CONVEYORS 267

CORDIERITE CERAMICS 628
CORE RODS 40

CORE SUPPORT 202
COSINE-SHAPED DIES 353

COUNTER-CURRENT INTENSIVE MIX-
ERS 427

CRACK CAUSES 87

CRACK ORIGINS 69

CRACK PREVENTION 69, 571
CRACKING CAUSES 131-135
CRACKS 102, 245

CROSS-PIECE DESIGN 244
CUP-MAKING MACHINES 307
CURVED PIPES 277

CUTTING MACHINES 333
CUTTING-OFF DEVICES 146
CYCLIC SHEAR TESTS 557
CYCLIC TORSION TESTS 398
CYLINDERS 471, 616

DE-AIRED CLAYS 221
DE-AIRING 72, 99, 174-177, 592, 602, 621
DE-AIRING AUGERS 530
DE-AIRING EQUIPMENT 141, 143
DE-AIRING EXTRUDERS 380
DE-AIRING PUGMILLS 286, 334

DE-IRONING 216
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KEY TITLE PHRASES

DECANTATION 499

DEFECT ELIMINATION 114
DEFECTS 601

DEFLOCCULANTS 166, 272
DEFORMATION 77, 78, 314, 477, 484, 594
DEFORMATION HISTORY 526
DEHYDRATION 446
DENITRIFICATION CATALYSTS 624
DESORPTION ISOTHERMS 547, 573
DESULFURIZATION 377
DEVELOPMENT TRENDS 229

DIE ASSEMBLIES 416

DIE BALANCING 535

DIE CORRECTION 31-36, 40

DIE DESIGN 8, 31-36, 40, 76, 123, 181, 212,
388, 560, 650

DIE GEOMETRY 310
DIE LIFE 154

DIE LUBRICANTS 67
DIE LUBRICATION 151
DIE OPERATION 76
DIE PROBLEMS 127
DIE WEAR 2

DIES 56, 57, 179, 270, 353, 391, 422, 491, 502,
515, 518, 531, 618, 665, 668

DIFFUSION COUPLES 620

DIFFUSION RATE 341, 342
DIMENSIONAL CHANGES 319
DISPERSED SUSPENSIONS 525
DISPERSION MASSES 253
DISPERSIONS 575

DOUBLE-BASE POWDERED EXPLOSIVES
432

DOUBLE-EXIT MOUTHPIECES 274

DOUBLE-LAYER EXTRUSION 296, 543, 544,
610

DRESSING PLANTS 507

DRY BODIES 204

DRY GREEN STRENGTH 98

DRY PRESSING 94, 204, 337

DRY PROCESSING 651

DRY STRENGTH 75

DRYER IMPROVEMENT 476

DRYERS 358, 378, 463

DRYING 17, 51, 63, 70, 167, 192, 218, 238, 256,
267, 328, 335, 383, 401, 412, 430, 463, 4689,
484, 486, 488, 526, 547, 567, 576, 577, 593,
596, 613, 614, 626, 632, 641

DRYING BEHAVIOR 25, 289, 356, 436, 553,
606, 633

DRYING CRACK CAUSES 87
DRYING CRACKS 571
DRYING DELAYS 282

DRYING DEVELOPMENTS 414
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KEY TITLE PHRASES

DRYING INNOVATIONS 563
DRYING KINETICS 636, 640
DRYING MECHANISMS 22
DRYING METHODS 13, 343, 378
DRYING PLANTS 835

DRYING PRINCIPLES 9, 10, 552
DRYING PROCEDURES 400, 533

DRYING PROCESSES 60, 340, 344, 435, 538,
565, 566, 598

DRYING PROPERTIES 3, 11,12
DRYING RATE DETERMINATION 597
DRYING RATES 10

DRYING REGULATION 467

DRYING SENSITIVITY 492, 558
DRYING SENSITIVITY EVALUATION 521
DRYING SHRINKAGE 367

DRYING TECHNIQUES 191, 457
DRYING TECHNOLOGY 611

DRYING TIME REDUCTION 483
DRYING TIMES 362

DUGGERS 546

DUTCH CLAYS 78

EARTHENWARE BODIES 166
EARTHENWARE PIPES 366
ECONOMIC ADVANTAGES 265

ELASTIC DEFORMATION 477

ELECTRIC INSULATORS 237
ELECTRICAL ENERGY 17

ELECTRICAL INSULATORS 220
BELECTRICAL PORCELAIN 443
ELECTRICAL PORCELAIN INDUSTRY 447
ELECTRICAL PROPERTIES 503
ELECTROHYDRAULIC PROCESSING 371
ELECTROKINETIC POTENTIAL 579
ELECTROLYTES 19

ELECTROOSMOTIC DEHYDRATION 446
ELECTROPORCELAIN MANUFACTURE 489
ELONGATION 46

ENERGY REQUIREMENTS 459
ENFORCED ORDER MIXERS 107
ENGINEERING DESIGN ELEMENTS 101
ENSLIN VALUE 140

EQUATIONS 171

EQUILIBRIUM MOISTURE DIAGRAMS 613
ETHERS 348

EVAPORATION 313

EXPERIMENTAL STUDIES 85
EXPLOSIVE COMPOSITIONS 432
EXTENSION 27

EXTRUDABILITY 312

EXTRUDABLE MIXES 210
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KEY TITLE PHRASES

EXTRUDABLE PASTES 518
EXTRUDATE LENGTHS 494
EXTRUDATE QUALITY 5860

EXTRUDATES 450, 474, 516, 639, 648, 661,
662

EXTRUDED ALUMINA
625, 670

339, 381, 382, 403,

EXTRUDED ALUMINA BODIES 483
EXTRUDED ALUMINA PRODUCTS 599
EXTRUDED ALUMINA STRUCTURES 423
EXTRUDED ALUMINUM OXIDE 421
EXTRUDED ARTICLE MANUFACTURE 517
EXTRUDED BODIES 95

EXTRUDED CATALYSTS 276, 377, 390, 453,
454, 509, 523, 540, 554, 584, 607, 608

EXTRUDED CERAMIC BODIES 288
EXTRUDED CERAMICS 628, 669
EXTRUDED CLAY 283-285
EXTRUDED CLAY BRICKS 603
EXTRUDED CLAY PRODUCTS 294

EXTRUDED CONSTRUCTION ELEMENTS
510

EXTRUDED CORDIERITE 628
EXTRUDED PIPES 637
EXTRUDED PRODUCTS 282
EXTRUDER CONSTRUCTION 419

EXTRUDER EXPERIMENTS 80

EXTRUDER OPERATION 260, 655

EXTRUDER PRODUCTIVITY 522

EXTRUDER SCALE-UP THEQORIES 80

EXTRUDERS 84, 107, 109, 126, 159, 201, 214,
278, 380, 384, 391, 408, 425, 437, 466, 471,
497, 513, 555, 585

EXTRUDING POWER 240

EXTRUSION 1, 2, 42, 67, 85, 89, 94, 97, 111,
129, 144, 148, 172, 194, 208, 219, 226, 235,
236, 239, 250, 262, 257, 259, 264, 266, 272,
284, 286, 202, 295, 306, 302, 310, 318, 320,
332, 351, 353, 357, 360, 374, 375, 389, 392,
394, 395, 439, 451, 460, 488, 481, 536, 539,
574, 582, 588-592, 602, 610, 618, 621, 622,
644, 654, 656, 657, 659, 664, 665, 667, 671

EXTRUSION AIDS 542, 550

EXTRUSION APPARATUSES 86, 485

EXTRUSION AUGERS 171

EXTRUSION BEHAVIOR 369, 589, 653

EXTRUSION CHARACTERISTICS 475

EXTRUSION CONCEPTS 82

EXTRUSION DEFECTS 532

EXTRUSION DIES 57, 127, 388, 416, 422, 502,
518

EXTRUSION EFFECTS 285
EXTRUSION EXPERIMENTS 163
EXTRUSION FLOW 495

EXTRUSION FORMING TECHNIQUES 258

EXTRUSION MACHINES
604

38, 39, 90, 255, 434,

EXTRUSION MECHANICS 203
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KEY TITLE PHRASES

EXTRUSION METHODS 90, 185, 410, 411
EXTRUSION MODELS 273
EXTRUSION MOLDING 511, 512
EXTRUSION PHYSICS 211

EXTRUSION PRESSES
365, 426, 430, 431

268, 303, 315, 363,

EXTRUSION PRINCIPLES 633

EXTRUSION PROBLEMS 55, 68, 93, 112, 120,
282

EXTRUSION PROCESSES 222
EXTRUSION PRODUCTS 638
EXTRUSION PROPERTIES 233
EXTRUSION RESKARCH 164, 188
EXTRUSION RHEOMETERS 504
EXTRUSION TECHNIQUES 386
EXTRUSION-MOLDED ARTICLES 614
FAST EXTENSION 27

FAULT DETECTION 336
FAULT ELIMINATION 304, 336
FAULTTS 187, 433

FEEDING APPARATUSES 65
FIBER EXTRUSION 361
FILLERS 542

FILTER CAKES 617

FILTRATION 499

FINE CERAMIC BODIES 141-143, 346, 373,
427, 556, 557, 576

FINE CERAMIC PLASTIC BODIES 596
FINE CERAMIC PRODUCTS 606

FINE CERAMIC SANDSTONES 519
FINE CERAMICS 568, 657

FINE CERAMICS INDUSTRY 104
FINE CHINA INDUSTRY 255
FINE GRINDING 300
FINE-GRAIN ALUMINA ARTICLES 344
FINELY GROUND MINERALS 6
FIRECLAY BATCHES 280

FIRECLAY BRICKS 193
FIRECLAY PLASTIC 505

FIRECLAY SHAPES 51

FIRED BODIES 95

FIRED PRODUCTS 49, 50, 301

FIRING 413, 488, 601

FIRING BEHAVIOR 301

FIRING PROCESSES 593

FIRING PROPERTIES 3

FIRING TECHNIQUES 563
FLOCCULANTS 283

FLOCCULATED SUSPENSIONS 525
FLOW 32, 33, 35, 201, 278, 352, 385, 451, 495

FLOW BEHAVIOR 350
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KEY TITLE PHRASES

FLOW CONDITIONS 334

FLOW MEASUREMENT 253, 376

FLOW MECHANICS 279

FLOW PATTERNS 283

FLOW PROPERTIES 185

FLOW THEORIES 79

FLOWABLE MATERIALS 485

FLUIDITY 98

FLUIDITY VALUE DETERMINATION 549

FORMABILITY 189

FORMING 89, 223, 224, 232, 248, 249, 258, 280,

397, 430, 451, 491, 544, 658, 668
FORMING METHODS 672
FORMING PROPERTIES 583
FRACTIONATION 15
FREEZING TECHNIQUES 68
FREEZING TESTS 561
FRESHLY EXTRUDED BODIES 95
FUNDAMENTAL STUDIES 47
GERMAN INDUSTRIAL FAIR 116
GLASS POTS 598
GLASS PREPARATION 631
GLASS SANDS 216
GLASSY PRODUCTS 631
GLAZED SURFACES 473

GLAZING 267

GRAIN DEFORMATION 314
GRAIN FRACTIONS 140
GRANULES 672

GREEN BODIES 246, 632, 668
GREEN CERAMIC BODIES 541
GREEN CLAY PIPES 147
GREEN STRENGTH 98, 514
GREEN WARE 111, 444
GRINDING 195, 300
GRINDING LOSSES 339

GROG CONTENT 193
GROOVING 364

GROUP VI-B METALS 381
GYPSUM COMPOSITION 407, 430
HX-DIAGRAMS 449, 577, 611
HANDLING 26

HANNOVER (GERMANY} 116
HARD SHALES 369
HARDENING 393

HEAT TECHNOLOGY 100
HEAT TRANSFER 328

HEAVY CLAY BODIES 379, 467

HEAVY CLAY INDUSTRY 71, 229, 355, 457,
459, 468, 572, 592, 635

HEAVY CLAY MACHINERY DESIGN 82

HEAVY CLAY MASSES 660
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KEY TITLE PHRASES

HEAVY CLAY PREPARATION 359

HEAVY CLAY PRODUCTS 43, 221, 337, 533,
543, 544, 563

HEAVY CLAY SHAPES 36°

HEAVY CLAYS 383, 642

HEAVY CLAYWARE 343, 640
HEAVYCLAY WARE 64

HIGH GROG CONTENT 193

HIGH SURFACE AREAS 297

HIGH TEMPERATURES 78, 577
HIGH-CHAMOTTE COMPOUNDS 446
HIGH-EFFICIENCY VACUUMS 268
HIGH-ENERGY ROTORS 427
HIGHLY PLASTIC CLAYS 301, 316
HIGHLY SENSITIVE BODIES 378
HOLLOW CLAY CEILING BLOCKS 87
HOLLOW FIBERS 361

HOLLOW SHAPED EXTRUDATES 661
HOLLOW-WARE DIES 535
HOLOGRAPHIC INTERFEROMETRY 632
HOMOGENIZING 290

HONEYCOMB STRUCTURES 665
HORIZONTAL EXTRUSION 309, 375
HORIZONTAL PRIESSING 587

HOT EXTRUSION 219, 235, 236, 250

HOT FORMING 248, 249

HOT PREPARATION 100, 119, 121, 186, 191,
209, 248, 249, 308

HOT SHAPING 100, 191
HOT STORAGE 305
HYDRAULIC EXTRUSION PRESSES 303

HYDROCYCLONE OPERATING CONDI-
TIONS 196

HYDROPLASTICITY 445
HYDROTREATING CATALYSTS 464
HYDROTREATMENT CATALYSTS 643

HYGROSCOPIC CAPILLARY POROUS SOL.-
IDS 436

HYSTERESIS 251
IMBIBOMETRY 478

IMPREGNATED ALUMINA EXTRUDATES
648

INDUSTRIAL CLAYS 370

INJECTION MOLDERS 387
INJECTION MOLDING MACHINES 471
INORGANIC POWDERS 511, 512
INSULATORS 1, 220, 224, 237, 399
INTERFEROMETRY 632

INTERNAL DEFORMATION 77
INTERNAL MECHANISMS 22

IONIC COMPOSITIONS 415

IRON CONTENT REMOVAL 196

ISOSTATIC PRESSES 399
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KEY TITLE PHRASES

ISCSTATIC PRESSING PROCESSES 447
ISOTHERMS 547, 573

JAM-SCCKET PIPES 105

KAOLIN BODIES 371

KAOLIN SUSPENSIONS 5, 499, 525
KAOLIN-WATER SYSTEMS 148
KAOQLINITE 18

KAOLINS 66, 75, 140, 166, 326, 330, 371, 478,
651

KILN SETTING DESIGN 493
KINETICS 435, 638, 640
KNEADING- TEMPERING MACHINES 113

LABORATORY EXTRUSION APPARATUS-
ES 86

LABORATORY PREPARATIONS 663
LABORATORY TESTS 264
LLABORATORY USE 650

LAMINATION CAUSES 103, 148, 230, 231,
424, 588-590, 604, 618

LAMINATION CONTROIL. 424
LAMINATION CORRECTION 583-550
LAMINATION DETECTION 95
LAMINATION PREVENTION 103, 618
LAMINATION REDUCTION 320
LAMINATION SUPPRESSION 257

LAMINATIONS 8§, 52, 102, 160, 178, 237, 243,
261, 623

LARGE FIRECLAY SHAPES 51
LARGE PORES 643

LEAD TESTS 473

LEADING BLADES 125
LENGTH REDUCTION 494
LIGHTWEIGHT AGGREGATES 217
LIGNOSULPHONATES 642
LINE ARTICLES 85

LINERS 200

LINING APPLICATIONS 605
LINING DESIGN 605

LININGS 154

LIQUEFYING AGENTS 595
LOADS 10,11

LONG EXTRUSION DIES 57
LOUVERED MOUTHPIECES 109
LOW-STRESS EXTRUSION 351

LOW-TEMPERATURE THERMOELECTRIC
MATERIALS 503

LUBRICANT AIDS 205
LUBRICANTS 67
LUBRICATION 151, 200
MACHINERY 298
MACHINERY DESIGN 92
MAGNESIA PARTICLES 276

MAGNESIA REFRACTORIES 205
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KEY TITLE PHRASES

MANUFACTURING TECHNOLOGY 418 MILLS 216
MANUFACTURING TRENDS 637 MIXERS 106, 107, 427

MASS PRODUCTION 190, 295 MIXING 290, 437

MATERIAL PROPERTIES 488 MIXING EQUIPMENT 168, 169
MATERIALS HANDLING 612 MIXING INDICES 551
MATERIALS TREATMENT 5 MIXTURKES 551
MATHEMATICAL ANALYSES 225 MODEL TESTS 466
MATHEMATICAL MODELS 273 MODELING CLAYS 3792
MAXIMUM SAFE DRYING RATES 597 MODELS 565

MEASUREMENT ACCURACY 102 MOIST AIR 449

MECHANICAL BEHAVIOR 477 MOISTURE CONTENT 341, 342, 488, 527, 627

MECHANICAL PRESSURE 3 MOISTURE CONTENT EQUILIBRIA 262

FCHAD s PRINC S N ,
MECHANICAL PRINCIPLES 39 MOISTURE DIAGRAMS 613

MECHANICAL PROPERTIES 289, 564 MOISTURE SENSORS 635

MECHANICAL SHAPING 187 - _
MOISTURE TRANSFER 328

MECHANICAL STRENGTH ANOMALIES

111 MOLD BOX LINERS 200
MEI/T EXTRUDERS 84 MOLDABLE COMPOSITIONS 666
MEL'T EXTRUSION 85 MOLDED BODIES 666
METAL VAPOR DISCHARGE LAMPS 668 MOLDED CLAY BODIES 98
METHYL CELLULOSE 228 MOLDERS 387
MICROCRYSTALLINE CELLULOSE 542 MOLDING 65, 267, 349, 508, 510, 511, 614
MICROSCOPIC ANALYSIS 570 MOLDING BEHAVIOR 596
MICROSTRUCTURE ANISOTROPY 541 MOLDING MACHINES 471, 481
MICROSTRUCTURE DEVELOPMENT 569 MOLDIN% PORCELAIN BODIES 402
MICROSTRUCTURES 283, 306, 319 MOLDING PROCESSES 28, 37
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KEY TITLE PHRASES

MOLDING PROPERTIES 327
MOLDINGS 512
MOLDS 407

MOLYBDENA/ALUMINA EXTRUDATES
639

MOLYBDENUM DISILICIDE 173

MONODISPERSED CLAY-WATER SYS-
TEMS 15,19

MONTMORILLONITE CLAYS 20
MOUTHPIECE DESIGN 213, 244, 277, 351
MOUTHPIECES 86, 109, 202, 274
MUD PRESSBING 587

MUD PROCESSES 64, 545
MULLERS 321

MULLING 624

MULLITE 405

MULTICOMPONENT SOLIDS 551
MULTICORED DIES 179
MULTILAYER EXTRUSION 439
MULTIPARAMETER THEQRIES 461
NECKING 46

NEW PRODUCT RESEARCH 368
NITRATE COMPOUNDS 360
NON-CLAY CERAMICS 194

NON-CLAY OXIDES 233

NON-ISOTHERMAL DRYING CONDI-
TIONS 436

NON-NEWTONIAN BODIES 252
NON-PLASTIC ADDITIVES 660
NON-PLASTIC COMPONENTS 559
NOZZLES 549

OILING 155

OPTIMIZATTION METHODS 593
ORGANIC ADDITIVES 534, 556
ORGANIC BINDERS 59, 162
ORGANIC PLASTICIZERS 5586, 557
OXIDE CERAMICS 657

OXIDES 233, 361

PARALLEL PLATE PLASTOMETERS 352
PARTICLE CONVEYING 495
PARTICLE ORIENTATION 248, 263
PARTICLE S1ZE 18

PARTICLE SIZE MEASUREMENT 16
PARTICLES 182, 183, 276, 454
PARTICULATE MATERIALS 345
PARTICULATE SOLIDS 500
PARTICULATE SYSTEMS 646
PASTES 417, 482, 519

PAVING BRICKS 69

PELLETS 12

PEPTIZATION 470, 625, 662
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KEY TITLE PHRASES

PEPTIZING AGENTS 579
PERFORATED BRICKS 88, 145, 270
PFEFFERKORN TEST ANALYSIS 580, 581
PHOSPHATED ALUMINA 474
PHOSPHORUS OXIDE CATALYSTS 550
PHYSICAL FUNDAMENTALS 567
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