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PROCESSING OF NUCLEAR REACTOR FUELS — A BIBLIOGRAPHY

Introduction

This volume includes Section 5.0 of eight sections of a bibliography on nuclear reactor fuel reprocessing
and waste disposal. The collection will be a unit, and cross references are made between volumes. The
decimal coding of headings is designed for ease of cross referencing, filing, expansion, and for future use

in an automatic microfilm viewer=-printer now being developed.

Cutoff points are somewhat arbitrary: overlapping into the area of feed materials, for example, is kept
to a minimum, even though fuel reprocessing and fuel refabrication can be a continuous operation. Continuous

on-site reprocessing of aqueous reactor fuels is only lightly covered.

Section 1.0, Chemistry and Physics of Important Elements, contains many references to separation methods
and conditions, particularly on a laboratory scale. Cross references to that section from Sections 2.0, 3.0, and
6.0 —to each of which it may be considered as peripheral — would be too numerous to be included and should be
assumed for each element. Special tests or uses (e.g., as construction materials or reagents in standard processes)

are treated in the appropriate sections.

The complete collection includes about 7000 abstracts, nearly all from Nuclear Science Abstracts, re=
presenting books, bibliographies, symposia, journals, and contractors' topical reports. Most of the material
dates from the 1955 Geneva Conference to the present. A serious lack is material from progress reports, and
a program for the detailed abstracting and indexing of progress reports is therefore under way at ORNL (with
the helpful cooperation of the Cataloging Section of the AEC-DTI Extension).
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11823 . CF-59-2-1

Oak Ridge National Lab., Tenn.

HYDROSTATIC JOURNAL BEARING WATER TESTS
CONDUCTED IN MODIFIED PK-A PUMP. H. E. Gilkey
and P. G. Smith, Feb, 1, 1959. 17p. Contract [W-
7405-eng-26]. $3.30(ph), $2.40(mf) OTS.

A hydrostatic journal bearing mounted near the im-
peller of an overhung vertical shaft centrifugal pump was
subjected to water testing as a part of the molten salt
lubrication investigation at ORNL. Three tests were
performed with bearings having radial clearances of
0.003 in., 0,0075 in., and 0.005 in. The first journal and
bearing (0.003 in. radial clearance) were found to be
heavily scored after testing. Only faint localized
scratches were found on the second journal (0.0075 in.
radial clearance) and these may have been caused by the
many test starts and stops. Localized scratches, some-
what deeper than those on the second journal, were ob-
served on the thind journal, but no measurable wear had
occurred from testing. An apparent inconsistency was
noted in that at the same pump operating condition the
bearing load as computed from pocket pressure data

2514

STUDY OF GAS-LUBRICATED, HYDRODYNAMIC, FULL
JOURNAL BEARINGS. S. Whitley and C. Betts (U.K.A.E.A.,
Capenhurst, Ches., Eng.). Brit. J. Appl. Phys. 10, 455-63
(1959) Oct.

The two most important characteristics of gas-lubricated,
full journal bearings are load-carrying capacity and half-
speed whirl. These two characteristics have been investi-
gated. The gases used as lubricants were mainly hydrogen,
nitrogen, and neon, giving a large viscosity variation.
Argon and carbon dioxide were also used to investigate the
effect of the ratio of specific heats (y). The Learings used
were plain cylinders with a longitudinal groove cut into the
upper surface of each bearing, extending over half the
bearing length. It has been shown that this groove im-
proved the half-speed whirl characteristics, and tests on
bearings without the groove, demonstrate that the groove
does not affect the load capacity. The parameters investi-
gated are bearing length, diameter, clearance, rotational
velocity, ambient pressure, and the gas viscosity and ratio
of specific heats. It {8 shown that, in general, the existing

theories of load performance for compressible lubricants,
operating in isothermal conditions, give a satisfactory cor-
relation with the experimental results. The half-speed
whirl results are not related to a complete analytical the-
ory, but useful stability criteria are established. (auth)

S287 NP-B2UD

General Electric Co. General Engineering Lab.,
Schenectady, N. Y. SA/P- £205)

DYNAMIC STABILITY ASPECTS OF CYLINDRICAL

JOURNAL BEARINGS USING COMPRESSIBLE AND IN-
COMPRESSIBLE FLUIDS. B. Sternlicht, H. Poritsky,
and E. Arwas. [1959]. 110p. Contract Nonr-2844(00).

Solutions of Reynolds equation are presented for cylin-
drical journal bearings in which the velocity of the journal
center is considered) however, the inertia terms are neg-
lected. Solutions are obtained for both compressible and
incompressible fluids. Analysis of the steady state forces
that exist In compressible fluid, externally-pressurized
cylindrical journal bearings with one plane of feeding is
also included. From these analyses the gradients of the
radial and tangential forces with respect to displacement
and velocity are obtalned. The equations of motion for
small and large osctllation in terms of these forces and
gradients are set Gp, and stability criteria are estab-
lished for small oscillations and for large osclllations of
a massless rotor. Calculatfons for threshold of instability
are given and, where existing experimental data are avall-
able, theoretical predictions are compared with results
attained in practice. (auth)

BIBLIOGRAPHY ON NON-METALLIC BEARINGS. New
York, Engineering Societies Library. 1950. 13p.

This annotated bibliography of 101 references to litera-
ture from 1938 to 1950 covers all aspects of non-metallic
bearings such as manufacture, design, properties, wear,
lubrication, performance, testing, and application.

Franklin Inst. Labs. for Research and Development,

Philadelphia.

A BIBLIOGRAPHY ON GAS-LUBRICATED BEARINGS. In-
terim Report. Eugene B. Sciulli. Dec. 1, 1957. 97p.
Contract Nonr-2342(00). (NP-8557; I-A2049-1).

The bibliography is made up of references which deal
with all phases of gas-lubricated bearings: theoretical,
experimental, conjectural and otherwise. Abstracts of 108
reports, journal articles, and patents are given. Author
and subject indexes are also included.

5.01



3726 AERE-T/R-622(Rev.)

United Kingdom Atomlc Energy Authorlty. Research
Group. Atomlic Energy Research Establishment,
Harwell, Berks, England.

THE INCLINED GROOVE BEARING. R. T. P. Whipple,

Oct. 1958. 28p. $0.42(BIS).

Self-lubrlcating bearings can be constructed if the
fixed surface contains parallel inclined grooves, and
they can be used either with llquid or gaseous lubri-
cants. The theory of such self pumping incllned groove
bearings is developed from flrst principles and 18 ap-
plied to the “herring bone’’ bearlng in which, from
symmetry, there is no net flow of lubricant across the
bearing, and also to a bearing in which the grooves are
only Incllned in one dlrection. In the latter case there
are complications when compressible fluid (l.e., gas) is
used as lubricant. (auth)

10529 ;. HW-55178
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.

FABRICATION OF GLASS BEARINGS. B. B. Brenden.
Apr. 9, 1958. 13p. Contract W-31-109-Eng-52.
$3.30 (ph OTS); $2.40(mf OTS).

Sleeve bearings made of Pyrex Brand #7740 glass
are used in multiple-stage turbine pumps to pump
uranyl nitrate hexahydrate (UNH) solutions. The glass
bearings replace pile graphite bearings and boron
carbide bearings. At present the glass bearings cost
approximately $70 apiece, but have been shown to last
about 30 times as long as the pile graphite bearings.
Boron carbide bearings are difficult to make and do
more damage to the pump when they fail. (auth)

13883 APEX-390
General Electric Co. Aircraft Nuclear Propulsion

Dept., Cincinnati,

HYDRODYNAMIC AND HYDROSTATIC LUBRICATED
BEARINGS WITH PARTICULAR REFERENCE TO AIR
BEARINGS: A LITERATURE SURVEY., M. A. Koenders.
Apr. 1958. 32p. Contracts AF33(038)-21102 and
AT(11-1)-171. $1.00(OTS).

A search of the unclassified literature and General
Electric reports has been made with reference to the
use of air as the lubricating fluid in hydrostatic and
hydrodynamic bearing applications. (auth)

BEARINGS 5.01
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8900 / CF-57-5-45

Oak Ridge National Lab., Tenn.

EVALUATION OF COATED Al,03 AND TUNGSTEN CAR- -

BIDE BEARING-JOURNAL ASSEMBLIES IN WESTING-

HOUSE 100A PUMP. Summary of Runs 8-96A and S-97.

A. S. Kitzes and C. A. McLaughlin. May 3, 1957. 14p.

Contract [W-7405-eng-26]. $3.30(ph QTS); $2.40(mf OTS).
Preliminary results of tests with the Westinghouse

100A pump indicate that Al;Oy and WQ coated bearing-

journal assemblies prepared by the Linde process are not

promising as substitutes for the graphitar —stellite com~

bination. The front Al;Oy assembly failed at start-up with

water and both front and rear WC absemblies failed after

121 hours with water at 245°C. (auth)

6343}/ Hw-11394
General Electric Co. Hanford Atomic Products -
Operation, Richland, Wash.
BEARING EVALUATION TESTS OF CARBON GRAPHITE
BEARING MATERIALS. J. Dunn and P. B. McCarthy.
Feb. 13, 1956. 14p. Contract W-31-109-Eng-52. $3.30 -
(ph OTS); $2.40(mf OTS).
The results of corrosion tests showed that the common
graphite bearing materials are not resistant to concen~
tratcd HNOjg at elevated temperatures. On the other hand,
three specially compounded pure graphite materials; Pile
Graphite CSGBF, National Carbon Company Graphite
CS8312, and Carbone Corporation Graphite Carbolube AP80
are resistant to boiling concentrated HNOy. Although these
three materials do not have bearing characteristics
equivalent to Graphitars and other carbon graphite mix-
tures, they will make suitable sleeve bearings. Pile
Graphite CSGBF has been given extensive tests in operat-
ing pumps where it performed satisfactorily against
journals of 309S, 316, and 347 stainless steel. The other

3354/ NYO-3738
Columbia Univ., New York.
INVESTIGATION OF ‘ANTI-WHIRL’ BEARINGS FOR
OPERATING IN AN ACIDIC SOLUTION CONTAINING .
ABRASIVE PARTICLES. Final Report for Period Novem-
ber 1, 1954 to May 31, 1955. Carl F. Kayan, Gilbert F.
Boeker, and Dudley D. Fuller. Mar. 1956. 14p. Contract
AT(30-1)-1274, Extension. $0.15(0OTS).

¢ Anti-whirl’’ bearings which consisted of synthetic acid-
resistant rubber in a modified bearing form in contact
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with abrasive solutions were tested and showed little
evidence of wear. The bearings which used a ceramic
mechanical face seal gave excessive wear rates in abra-
sive solutions, (For preceding period see NYO-3737.)
(C.W.H.)

. 769 WAPD-Re-V(A)-30

Westinghouse Electric Corp. Atomic Power Div.,
[Pittsburgh].

A LITERATURE SURVEY ON CAUSES OF BALL BEAR-

ING FAILURE IN COMMERCIAL APPLICATIONS,

C. S. Galtz, Aug. 7, 1953. Changed from OFFICIAL
USE ONLY Jan. 16, 1958. 28p. $4.80(ph OTS); $2.70
(mf OTS).

The causes of ball bearing failure are discussed, in-
cluding dirt, inadequate lubrication, and high loads
introduced by improper mounting of the bearing. The
corrosion mechanisms such as chemical attack and
fretting are considered, along with fatlure caused by
defects and fallures in which the general bearing per-
formance is unsatisfactory. (J.R.D.)

2405/ R52GL51
General Electric Co.

Schenectady, N. Y.
SLLEEVE BEARING DESIGN DATA. Harry Apkarian.
Mar. 1, 1952. Deel. Nov. 29, 1955. 25p. $4.80(ph OTS);
$2.70(mf OTS).

The results derived from an investigation {o determine
design data for sleeve bearings lubricated with Hanford
process solutions are reported. Two basic types of
bearing materials were tested: metallic materials (boron
carhide and stellite J) and non-metallic materials
{(Graphitar 41, Keystone Carbon 353, and 60% carbon
filled fluorothere). The journal materials tested were
stainless steel 304, stellite 7 and welded stellite No. 6 on
slainless steel 304, Bearing tests are also reported on
Duralon and Epon. Data show that stellite J or boron
carbide bearings have excellent wear and abrasion
resistance but should be used only when conformability is

.

General Engineering Lab.,

7168 AEC-tr-2920

THE AERODYNAMIC BEARING. G. Heinrich, Translated
by R. Todd from Maschinenb. u. Wirmewirtsch. 7, 129-35
15p.

(1952).

5.03

Various forms of flow bearings were studied. The theory

of flow bearings with a compressible working fluid (air)
was developed. The general differential equation for the
flow of compressible fllms was derived and the cylindrical
load bearing with laminar and with turbulent flow was deter-
mined. The optimum quantities, i.e., those which corre-
spond to the smallest value for the energy of the compres-
sor, were calculated, and the method of calculation was
demonstrated by numerical examples. Finally the double
sided, annular tracked bearing was dealt with and formulas
for the average bearing pressure and the energy necessary
for the compressor were derived. By means of a numerical
example, it was shown how the quantities corresponding to a
minimum enerev reauirement are determined. (tr-auth)

NACA-RM-E57K12
Lewls Flight Propulsion Lab.; Cleveland.
PRELIMINARY STUDIES OF ROLLING-CONTACT FATIGUE LIFE
OF HIGH-TEMPERATURE BEARING MATERTALS. Thomas L.
Carter. Apr. 1, 1958, 28p.

Preliminary studies of rolling-contact fatigue
life of both races and balls of some promising high-
temperature bearing materials were made at room
temperature in the rolling-contact fatigue spin rig.
The results may be of assistance in judging the
relative potential of bearing steels for use at high
temperatures. The following materials were investi-
gated: SAE 52100, MHT, TMT, MV-l, Halmo vacuum-melt,

and ATSI T-1, M-10, M-1, and M-50. (auth)
CALCINERS 5.02
11147 BNL-447

Brookhaven National Lab., Upton, N. Y.

DEVELOPMENT OF A WASTE CALCINER. Progress
Report on WASTE PROCESSING DEVELOPMENT PROJ-
ECT. B. Manowitz and 8. Zwickier. Apr. 1857. 1ip,
$0.15(0TS).

The work of the Waste Processing Development Project
at BNL has led to the development of a piece of equipment
capable of substantially reducing the volume of high activity
aqueous waste streams. This equipment, known as a
¢ continuous calciner,” is a heated-tube auger-agitated
concentrator which dehydrates and fuses the various aque-
ous salt solutions to an anhydrous free-flowing melt on a
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continuous basis. A pilot plant model of this equipment has
been operated successfully with an attendant decontamina-
tion factor of approximately 1000. The corrosion rate of
mild steel in neutralized solutions and in the fused salt
product was studied. No corrosive effects were detected,
which indicated that mild steel is a safe storage container
material. An economic evaluation was also made to com-
pare relative costs of processing and storing an acid
waste solution in a raw, neutralized, or anhydrous state.

8003 1/ HW-43745
General Electric Co. Hanford Atomic Products
Operation, Richland, Wash.
AN INVESTIGATION OF THE CRACKING OF CONTINUOUS
CALCINERS DURING FABRICATION., W. R. Smith and
W. L. Walker. June 13, 1956. Changed from OFFICIAL
USE ONLY May 22, 1957. 2ip. Project CG-613. Con-
tract (W-31-109-Eng-52]. $3.30(ph OTS); $2.40(mf OTS).
After final heat treatment during fabrication of continu-
ous calciners, cracking was observed in base metal and
welds. The cracking was found to be due to formation of a
grain boundary eutectic though both metal and welding rod
were from ‘‘good”’ heats of 347 stainless steel. Experi-
ments which demonstrate the relative cracking tendencies
of 1-in. and ;-in. thick sections of welded 304-L and 347
stainless steel are described. (T.R.H.)

CENTRIFUGES 5.03

5247 v AERE-CE/R-2777
United Kingdom Atomic Energy Authority. Research
Group. Atomic Energy Research Establishment,
Harwell, Berks, England.
CYCLONES AS LIQUID-LIQUID CONTACTOR-
SEPARATORS. J. W. Hitchon. Sept. 1959. 30p. BIS.
The use of cyclones for contacting and separating two
immiscible liquids was investigated using a system
0.25M aqueous nitric acid/20% by volume tri-butyl phos-
phat;ln odorless kerosene/uranyl nitrate, for which ac-
curate equilibrium data were available. Good separation
of the two liquids'was achleved by use of a system of two
cyclones and a recycle circult, and mass transfer effi-
clency was good. The possibility of using such a system
as a stage In a multistage countercurrent solvent extrac-
tion apparatus is considered. Such a system would have

5.04

a high processing rate/unit volume or low residence time,
a characteristic which would be favorable for the treat-
ment of enriched fissile-matertal solutions or highly ac-
tive solutions. (auth)

19753 :© ORO-202
Virginia, Univ., Charlottesville, Ordnance Research
Lab,
THE DEVELOPMENT OF SHORT BOWL ULTRACEN-
TRIFUGES. Progress Report. Gernot Zippe. July 1,
1959. 19p. Contract [AT(40-1)-2400]. (UVA/ORL-
2400-59-PR-1). $3.30(ph), $2.40(mf) OTS,
Progress is reported on lifetime tests of rotors and
determination of power loss of the scoop system.
(T.R.H.)

12443 -~ ORNL-2689
Oak Ridge National Lab., Tenn. -
AN EVALUATION OF HYDROCLONES FOR SIZE
CLASSIFICATION OF THORUM OXIDE, E. L,
Youngblood and P. A. Haas., May 18, 1969, 44p. Con-
tract W-7405-eng-26. $1.25(0TS). -
The performance of hydraulic cyclones or hydroclones
was evaluated theoretically and experimentsally for size
classification of thorfum oxide, Oversize material was
removed from 1-3 4 mean diameter thorium oxide by use
of commercial (modified TM-3 Dorr Clones) equipment.
Batch and continuous classification were demonstrated
with product rates of up to 1 kg of ThO; per minute and
removal of over 95% of material three times the mean
diameter. Good agreement was obtained between experi-
mental results and calculations from literature correla-
tions. Dispersion was not complete even with dispersing
agents; therefore, effective removal of undersize ThO,
was not practical, The advantages of hydroclones are
that they require no dispersing agents and have an
ability to classify below 7-u material, as compared with
hydraulic classification by sedimentation and air classi-
fication, respectively. (auth) -

13212V AERE-M-405 .
United Kingdom Atomic Energy Authority., Research
Group. Atomic Energy Research Establishment,
Harwell, Berks, England.
AMMONIUM DIURANATE PRECIPITATE SEP ARATION
IN HYDRAULIC CYCLONES, D. Bradley. Apr. 1959,
11p.
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Experiments were carried out to determine if it is
feasible to separate ammonium diurante (ADU) in
hydraulic cyclones, (W,L.H.)

2548 CF-58-10-111

Oak Ridge National Lab., Tenn.

HRT-CHEMICAL PLANT RUN 16 SUMMARY, O. O.
Yarbro. Oct. 9, 1958. 15p. Contract [W-7405-eng-
26]. $3.30(ph OTS); $2.40(mf OTS).

The HRT chemical plant hydroclone loop, designed for
the continuous removal of fission and corrosion product
solids from the HRT, began radive operation during re-
actor run 15. Cell equipment was operated without
difficulty and only minor troubles were encountered with
auxiliary equipment. Operating variables, and data on
corrosion product solids’ removal during three periods
of operation are summarized. Approximately 20% of the
stainless steel corrosion products produced in the reac-
tor were removed by the hydroclone. (auth)

TID-3527
Technical Information Service Extension, AEC.
HYDROCLONES AND LIQUID CENTRIFUGES. A
Literature Search. James M. Jacobs, comp. Mar.
1959. 7p. $0.50(0TS).

A literature search for information concerning cen-
trifugal devices was conducted. A listing containing 47
references to unclassified report literature dealing
with hydroclones and centrifuges is presented. Avail-
ability is given for all reports. (J.R.D.)

151301

CENTRIFUGAL SEPARATORS. Charles Skarstrom
(to U. S. Atomic Energy Commission). U. S. Patent
2,876,949. Mar. 10, 1959.

A centrifugal separator is described for separating
gaseous mixtures where the temperature gradients both
longitudinally and radially of the centrifuge may be
controlled effectively to produce a maximum separation
of the process gases flowing through. The invention
provides for the balancing of increases and decreases
in temperature in various zones of the centrifuge
chamber as the result of compression and expansion,
respectively, of process gases and may be employed

effectively both to neutralize harmful temperature
gradients and to utilize beneficial temperature gradients
within the centrifuge.

ROTOR END CAP. F. C. Rushing (to U. S. Atomic
Energy Commission). U. S. Patent 2,872,105. Feb. 3,
1959.

An improved end cap is described for the cylindrical
rotor or bowl of a high-speed centrifugal separator
adapted to permit free and efficlent continuous counter
current flow of gas therethrough for isotope separation.
The end cap design provides for securely mounting the
same to the hollow central shaft and external wall of the
centrifuge. Passageways are incorporated and so ar-
ranged as to provide for continuous counter current
flow of the light and heavy portions of the gas fed to the
centrifuge.

A THEORETICAL STUDY OF THE HYDRAULIC
CYCLONE. D. Bradley (Atomic Energy Research
Establishment, Harwell, Berks, Eng.). Ind. Chemist.
34, 473-80(1958) Sept. -

" The pressure drop and efficiency of a hydraulic
cyclone are considered theoretically, leading to equa-
tions which predict the performance of a particular cy-
clone design. The equations may be used in the design
of a hydraulic cyclone with sharp separation at minimum
particle size, (J.R.D.)

512"  ORo-210
Virginia. Unlv., Charlottesville, Ordnance Research
Lab,
THE DEVELOPMENT OF SHORT BOWL ULTRACEN-
TRIFUGES. Progress Report No, 1. Gernot Zippe,
J. W, Beams, and A. R. Kuhlthau. Dec. 1, 1958, 27p.
Contract AT(40-1)-2400, (UVA/ORL-2400-58-PR-1).
OTS,
Russian developments in ultracentrifuges for U iso-

tope separation are described. Progress on develop-
ment of the short-bowl centrifuge is reported. (For
preceding period see ORO-202,) (T.R.H.)

MEANS FOR DETERMINING CENTRIFUGE ALIGN-
MENT. W. Q. Smith (to U. S. Atomic Energy Commis-
sion). U. S. Patent 2,848,817. Aug. 26, 1958.



CENTRIFUGES 5.03

An apparatus is presented for remotely determining
the alignment of a centrifuge. The centrifuge shaft is
provided with a shoulder, upon which two followers ride,
one for detecting radial movements, and one upon the
shoulder face for determining the axial motion. The
followers are attached to separate liquid filled bellows,
and a tube connects each bellows to its respective indi-
cating gage at a remote location. Vibrations produced
by misalignment of the centrifuge shaft are transmitted
to the bellows, and thence through the tubing to the in-
dicator gage. This apparatus is particularly useful for
operation in a hot cell where the materials handled are
dangerous to the operating personnel.

2829V AERE-CE/M-227
United Kingdom Atomic Energy Authority. Research
Group. Atomic Energy Research Establishment,
Harwell, Berks, England.
THE EFFICIENCY OF HYDRAULIC CYCLONES FOR
HOMOGENEOUS AQUEOUS REACTOR FUEL PROC-
ESSING. D. Bradley. Aug. 1958. 17p. $0.49(BIS).
Available data on the use of the hydraulic cyclone for
the separation of solid corrosion and fission products
from the HAR fuel solution are reviewed. These data are
compared with the results of recent work at AERE to
give detailed prediction of the performance of such a
cyclone system. (auth)

7788 NYO-4613

Harvard Univ., Boston. Air Cleaning Lab.
PERFORMANCE OF THE HOFFMAN CYCLONE. Richard
Dennis, Edward Kristal, and Leslie Silverman. Mar. 31,
1958. 43p. Contract AT(30-1)-841. $6.30(ph OTS);
$3.00 (mf OTS).

Performance tests were conducted on a cyclone coilector
developed and manufactured by the U.S. Hoffman Company
to determine whether it had any special advantages for
precleaning feed materials gas streams prior to bag filtra-
tion. Weight collection efficiency and resistance were de~
termined at flow rates ranging from 50 to 185 cu. ft per
min. for atmospheric dust, copper sulfate microspheres,
talc, and resuspended fly ash. Dust concentrations varied
from 0.05 grain per 1000 cu. ft (atmospheric dust) to 31
grains per cu. ft (fly ash). Fly ash collection was investi-
gated as a function of gas temperature, 70 to 700°F, and

inlet loading, 0.1 to 31 grains per cu, ft. Test results
indicated that special design features of this unit did not

227N ORNL-2301

Oak Ridge National Lab., Tenn.

HYDRAULIC CYCLONES FOR APPLICATION -TO HOMO-
GENEOUS REACTOR CHEMICAL PROCESSING. P. A.
Haas. Nov. 29, 1957. 38p. Contract W-7405-eng-26.
$1.00(0TS).

Results are reported for studies of application of liquid
cyclones, or hydroclones, to removal of 1 to 10-micron
particles from aqueous streams. Optimum dimensions were
determined, and 0.25 and 0.40-in. diam. units were found
to have capacities of 0.2 and 0.5 gpm for 80-ft liquid pres~
sure drops. Under these conditions, hydroclones of these
dimensions removed 50% or more of precipitated rare earth
sulfates, ZrO,, or iron oxides (sp. gr. 2.5 to 5) of 1-
micron particle size from aqueous streams at 250 to 300°C.
Results with 0.16, 0.25, 0.40, 0.50, and 0.56-in. diam.
hydroclones were used to extrapolate and test literature
correlations of flow capacities and efficiencies. A method
of batch underflow accumulation gave heavy-phase con-
centration factors of up to 4500.

MIDGET HYDROCLONES REMOVE MICRON PARTICLES.
P. A. Haas, E. O. Nurmi, M. E, Whatley, and J. R. Engel
(Union Carbide Nuclear Co., Oak Rldge, Tenn.). Chem.
Eng. Progr. 53, 203-7(1957) Apr.

The use onydroclones, in removing 1-u solld particles
from aqueous solutions, was developed in order to supply
a simple, durable, liquid-solid separation apparatus to
remove precipitated fission and corrosion products from
U0,80, solutions employed in homogeneous reactors.
(W.L.H.)

10478 .~ AEC-tr-3216

CLASSIFICATION EFFICIENCY OF A TWO-STAGE
HYDRAULIC CYCLONE. Naoya Yoshioka, Yutaka
Hotta, and Tsutomu Mizutani. Translated from Chem.
Eng. (Japan) 21, 32-6(1957). 13p.

A two- stage_hydraulic cyclone system is described
which classifies particles into four classes. A recovery
curve and data on the ratio of accumulation of certain
sizes of particles are included. The classification
efficiencies of one- and two-stage hydraulic cyclone
systems are compared. Data are tabulated. 8 figures.
(C.H.)
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7765 NP-tr-63

REPORT ON THE STATE OF RESEARCH ON NOVEMBER
14, 1956, ON A HYDROCYCLONE FOR THE SEPARA-
TION OF UO, PARTICLES FROM AN AQUEQUS SUS-
PENSION. P. J. Krevger and L. J. Declman. Translated
by S. Fitzgerald from Report from Naamloze Vennootschap
voor Kenring van Elektrotechnisch Materialen, Arnhem,
Holland. (KEMA). 17p.

Measurements were made of the vield of a hydrocyclone
designed by KEMA. In order to test the installation and
become familiar with its behavior. tests were first made
with sand particles whose diameters were such as to give
a falling speed comparable to that of uranium oxide parti-
cles of diameters between 4 and 20 y in water at 20°C. One
measurement was made for a UO, suspension with particles
between 0 and 20 . By this measurement the lower limit of
separated particles was established. It is pointed out that
only one measurement was made for a UQ, suspension.
This should be borne in mind when judging the conclusions
with respect to the UO, suspension. Conclusions were
drawn due to the extreme exactness of the measurement.

HRP-HYDRAULIC CYCLONE STUDY FOR LIQUID-SOLID
SEPARATION. P. A. Haas, E. O. Hurmi, M. E. Whatley,
and J. R. Engel. Aug. 7, 1956. 19p. (CF-56-8-132)

The results of this study indicate that hydroclones are
practical for separating particles in the 1 to 10y range
from reactor coolants or fuel solutions. Even in high-
temperature, high-pressure, corrosive systems hydro-
clones are more durable and trouble-free than present
equipment. Heavy phase concentration factors up to 4,500
were obtained in the studies.

0292  CF-56-3-171

Oak Ridge National Lab., Tenn.

DESIGN AND PERFORMANCE OF A DUAL-CLONE
LIQUID SEPARATOR. James C. Bresee. Mar. 26, 1956,
8p. Contract [W-7405-eng-26]. $0.i5(0TS).

A separator based upon hydroclones with a very high
separation efficiency has been developed. The separator,
called a ‘‘dual-clone,”” uses two hydroclones connected
and operated in such a mannew that the first clone produces
essentially pure solvent and the second, pure water. Phase
purities in excess of 99.9% have been obtained with
throughputs of approximately one liter per minute with a
total separator pressure drop of 20 psi. (auth)

CENTRIFUGES 5.03

CENTRIFUGE SYSTEMS. R. H. Selkirk (to U. S. Atomic
Energy Commission). U. S. Patent No. 2,756,925, July
31, 1956.

A centrifuge was specifically designed to handle radio-
active materials within a shielded space. This necessi-
tates the basket or receptacle for radioactive material
being well removed from the driving motor, and controls
which should be relatively accessible for ease of repair.
A provision is made for the remote charging and recovery
of liquid and precipitate, and for the sealing of shafts and
piping to prevent leakage of the daggerously radioactive
material. The shafts are composed of sections progres-
sively smaller in diameter toward the socket extending
through a bore of like design to reduce the passage of
radiation. This design uniquely solves the problems en-
countered in the remote handling of radioactive material,

12993 ¥ CF-56-2-154

Oak Ridge National Lab., Tenn.

CHEMICAL TECHNOLOGY DIVISION, UNIT OPERATIONS
SECTION MONTHLY PROGRESS REPORT [FOR]
FEBRUARY 1956. W. K. Eister. Decl, Apr. 2, 1957,
86p. Contract [W-7405-eng-26], $0.60(OTS).

Chemical Engineering Research. A successful demon-
stration of hydraulic cyclones in liquid-liquid extraction is
reported, and a steam pulser for solvent extraction
columns was demonstrated. Excer. Electrolytic cell design
and UF,- ’4H20 filtering are reported. Fluorox. Produc-

7164 NP-tr-43
THE SEPARATION OF SOLID PARTICLES FROM LIQUIDS
BY MEANS OF A CYCLONE. E. Lindner. Translated by
E. Poole from Maschinenbau-technik 5, 455-(?)(1956).
24p. -

Cyclones are used to separate solid particles from liquids

MODIFICATIONS TO UNDERFLOW POT AND COOLING
SYSTEM. H. O. Weeren. Oct. 17, 1955. Decl. Feb. 20,
1956. 8p. (CF-55-10-83)

Design information is presented on the underflow reten-
tion tank which is used for the temporary storage of the
concentrated wastes separated from reactor solution by the
hydroclone. Modifications in the temperature regulating
system of the tank are also outlined.
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19121 ¥ ALI-C-59535

Little (Arthur D.) Inc., Cambridge, Mass.
CENTRIFUGE FOR RADIOCHEMICAL PROCESSING.
Sept. 23, 1955. 35p. For Oak Ridge National Lab.
Contract W-7405~-eng-26, Subcontract 587. $6.30(ph),
$3.00(mf) OTS.

The feasibility of designing and developing a canned
centrifuge capable of operating for extended periods in
a highly radioactive area was investigated. A prelimi-
nary design for the entire unit is outlined, It is con-
cluded that such apparatus can be designed and built.
Cost estimates are given, and recommended features
for incorporation in the centrifuge are listed. (J.R.D.)

2049 |/ AERE-Lib/Trans-611

THE STATE OF THE DEVELOPMENT AND APPLICATION

OF HYDROCYCLONES, F.J. Fontein. Translated by

J. B. Sykes from Chem. Ing. Tech. 27, 190-2(1955).
Several uses including sizing by sedimentation and

washing of crude coal are outlined for single and multiple

hydrocyclones. Equipment descriptions are included.

(C.W.H.)

4030 Y AEC-tr-2476
LIQUID CYCLONE AS A HYDRAULIC CLASSIFIER.
Naoya Yoshioka and Yutaka Hotta. Translated from Chem.
Eng. Japan 19, 632-40(1955). 20p

The classming characteristics, capacity, required power,
and the sensitivity of classification, and 50% point of the
hydraulic cyclone for the treatment of relatively dilute sus-
pensions were discussed. The hydraulic cyclone is an ex-
cellent apparatus for the classification of small particles
whose size is less than 50 to 60y; it is more economical to
use small cyclones in series for the same degree of classi-
fication. (auth)

Babcock and Wilcox Co. Research Center, Alliance, Ohio.
SEPARATOR LITERATURE SURVEY. W. H. Moyer.
July 29, 1954, 58p. For Oak Ridge National Lab. Contract
W-T405-eng-26, Subcontract 534. *(AECU-3414; BW-5315).

The results are given of a literature survey of 444
references on all types of cyclone separators. Capacity
as a function of void fraction and pressure drop is the
specific subject of the search.

Kansas. Univ., Lawrence.

CENTRIFUGATION BIBLIOGRAPHY. J. O. Maloney and
Archer C. Wilcox. Apr. 1950. 44p. (Engineering Bulletin
No. 25).

The arrangement of this bibliography is as follows:
Articles and books are first discussed under the heading
General, Liquid-Solid Separation, Liquid-Liquid Separa-
tion, and Centrifugal Filtration. The patent literature which
follows is arranged by; General Applications, Centrifuge
Design and Auxiliaries; Continuously Operating Machines;
and Specific Industrial Applications. There are a total of
701 references of which 171 are articles and books and
530 are patents.

6831 | AERE-Lib/Trans-618

MULTIPLE HYDROCYCLONES OF THE LATEST TYPE.

H. Trawinski. Translated by J. B. Sykes from Chem.-Ing.-
Tecn., 27, No. 4 (Suppl.). 5p.

Hydro_cyclones of diameter 10 and 15 mm. have been
developed in which 36 and 24 individual cyclones, respec-
tively, are combined to form a complete block. It is thus
possible to decrease the separated grain size limit to about
3 u. Information is given about results of operation and fields
of application. (auth)

11687 DP-346
Du Pont de Nemours (E. I.) & Co. Savannah River

Lab., Augusta, Ga.

PRECIPITATION OF MANGANESE DIOXIDE, James T.
Grace, Hugh E. Henry, and David G. Karraker. Dec.
1958. 12p. Contract AT(07-2)-1. $0.50(OTS).

The reaction of Mn?* with MnOj under vigorous agita-
tion produces a precipitate of MnO, that can be more
easily centrifuged from the supernatant than a precipitate
formed under mild agitation. Increased temperature
during precipitation also improved the ease of centrifu-
gation. The effects are interpreted in terms of the
kinetics of the precipitation. (auth)

COOLING SYSTEMS 5.04

Martin Co., Baltimore.

NUCLEATE BOILING LITERATURE SEARCH. J.J. Jicha
and E. J. Lemanski. Apr. 1957. 56p. Contract DA-44-
909-ENG-3043. (MND-1062-1).
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The literature search deals with the mechanism of boil-
ing heat transfer. The effects of different liquid conditions
on this mechanism are discussed. Forced convection and
nucleate boiling modes of heattransfer are identifiedas well
as partial film boiling. Equations and graphs are given.
210 references to report and published literature are listed.

5301
FINNED TUBE. ITS PLACE IN NUCLEAR ENGINEERING.
Nuclear Eng. 2, 115-16(1957) March,

7704 K-211
Carbide and Carbon Chemicals Corp. [K-25 Plant],

Oak Ridge, Tenn.

BIBLIOGRAPHY ON PHOSPHATE SCALE REMOVAL.
Fred E, Croxton, comp. May 12, 1948. 45p. Contract
[W-7405-eng-26]). $7.80(ph OTS); $3.30(mf OTS).

The references shown in this bibliography were collected
in connection with the scale removal problem present in
thc K-25 plant cooling system, The removal of the phos-
phate type scale was emphasized, but various related
problems are also treated. Many references concerning
phosphates and removial methods were not included because
the process would have necessitated the removal of the
cooler unit, and fusion treatmen: with various salts. The
bibliography is divided into three sections; Scale Removal,
Phosphate Solubilization and Other Properties, and Analyti-
cal Techniques. The references listed were obtained from

a search of Cbemical Abstracts, 1917 to 1947, Industrial
Arts Index, 1938 to 1948, and Engineering Index, 1946.
(auth)
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563 AEC~tr-3305

ON A COLLOIDAL INTERPRETATION OF THE PHE-
NOMENA OF CORROSION AND INHIBITION, (Sur une
interprétation colloidale des phénomanes de corrosion
et d’inhibition. Jean Frasch, Translated by the Oak
Ridge National Lab. Library Staff from Corrosion et
anti-corrosion 6, 9-14(1958). 13p.

Certain theories are presented which are based on
experiments carried out on the colloidal nature of a
majority of corrosion products. Attempts are made to
introduce them into electro-chemical theory of corro-
sion and inhibition. (auth)

11888 |~

TITANIUM FOR PROCESS EQUIPMENT —NEW AL-
LOYS. Chem. Eng. Progr. 55, No. 4, 114; 120(1959)
Apr.

The addition of as little as 0.1% Pd to Ti has been
found to produce an alloy resistant to boiling solutions
of reducing acids without impairing the metals’ resist-
ance to oxidizing acids. Mechanical and working prop-
erties are unaffected. Equal improvement in corrosion
can also be affected by addition of most of the other
noble metals. The choice of Pd is dictated by its price,
lowest of any of the noble metals. (W.L.H.)

PROTECTIVE COATINGS. Harry Burrell (Interchemi-
cal Corp., Cincinnati). Ind. Eng. Chem. 51, No. 1, 53A,
56 A(1959) Jan.

A general review of the development of satisfactory
water-based industrial coatings is presented. (J.E.D.)

16216 ' Np-7611

Gt, Brit. Inter-Services Metallurgical Research Coun-
cil, London.

CORROSION AND ITS PREVENTION AT BIMETALLIC

CONTACTS, July 1958, 10p, $0.35(BIS).

The extent to which the rate of corrosion of one metal
is affected by contact with a dissimilar metal immersed
with it in a corrosive liquid and means of mitigating the
effect are discussed., (J.E,D,)
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14434

CORROSION INHIBITION. G. H. Cartledge (to U. S.
Atomic Energy Commission). U. S. Patent 2,837,474.
June 3, 1958.

The protection of ferrous metals from the corrosive
action of aqueous solutions is accomplished by the in-
corporation of small amounts of certain additive agents
into the aqueous solutions. The method comprises pro-
viding a small concentration of technetium, in the form
of pertechnetate lon, dissolved in the solution.

10592 o~
QUANTITATIVE HIGH-TEMPERATURE OXIDATION
OF PORCELAIN ENAMELED IRON. H. G. Lefort and
A. L. Friedberg (Univ. of Illinois, Urbana). J. Am.
Ceram. Soc. 41. 216-26(1958) June.
Contlnuous?ain—-in—weight method was used for
quantitative measurement of the oxidation taking place
at elevated temperatures for long periods of time on
enameled iron and stainless steel. Studies included the
effect of various thicknesses of nickel plate on iron. the
effect of nickel plating on enameled and unenameled
specimens, the effect of sand blasting or mechanical
abrading and chemical cleaning before enameling. and
the effect of temperature on the rate of oxidation. (auth)

10591

PORCELAIN ENAMEL. CORROSION PROTECTION FOR
CHEMICAL PROCESS EQUIPMENT. Ind. Eng. Chem.
50, No. 6, T5A-6A(1958) June.

A discussion is presented of the uses of porcelain
enamel in corrosion protection for chemical process
equipment, including physical properties of the enamels.
heat transfer efficiency. ease of cleaning enameled sur-
faces, and cost comparisons. J.R.D.)

8932

FACTORS IN THE SELECTION OF CORROSION RE-
SISTANT MATERIALS. F. L. Whitney, Jr. (Monsanto
Chemical Co., St. Louis, Mo.). Metal Progress 71, No. 6,
90-6(1957) June.

The selection of metals for various environments is dis-
cussed. The case of fabrication, corrosion rate, and cost
are most important items, but operating factors such as
temperature, concentration, purity, velocity of corrosive
fluids, and erosion by sludge are of equal influence on
over-all economics. (W.L.H.)

7391V

CORROSION-RESISTANT FIBROUS WEB OR FABRIC.

D. Deverell and N. C, W. Judd (to U. K. Atomic Energy
Authority). British Patent 766,841, Nuclear Eng. 2, 224
(1957) May. -

A web or fabric of glass or mineral fibers is impreg-
nated with a dispersion of polytetrafluorethylene in a vola-
tilizable liquid and heated to remove the liquid by evapora-
tion. It is then subjected to pressure (5 ton/sq in.) at an
elevated temperature (300°C) below the sintering tempera-
ture of the polytetrafluorethylene. After repeating the
steps at least once, the web or fabric is thus heated to
sintering temperature. The process may be made continu-
ous by running the cloth through a series of stages (baths
and chambers). For low-pressure pump diaphragms, lam-
inated board, parts of chemical plant, tubular and other
bodies (shaped before sintering). (auth)

19263 +~ CEA-tr-A-365 .

LA PROTECTION DU MOLYBDENE CONTRE
L'OXYDATION AUX HAUTES TEMPERATURES.
(Protection of Molybdenum Against High Temperature
Oxidation.) K. Wassmann. Translated into French
from VDI Zeitschrift 99, 421-2(1957). 9p.

There are three methods currently used for the pro-
tection of molybdenum against high-temperature oxida-
tion, molybdenum alloys, impermeable inert coating,
and coatings formed of stable oxides. The methods for
testing the efficiency of the stable oxides in corrosion
protection are described. The method of coating the
discussed, ani the oetency of the conthn oo

y of the coatings obtained
are reviewed, (J.S.R.)

KORROZIYA | ZASHCHITA METALLOV. (Corrosion
and Protection of Metals.) R. S. Ambartsumyan, M. S.
Lagovskaya, et al,, eds. Moscow, Oborongis, 1857.
366p.
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A compilation of sixteen articles on the corrosion and
protection of metals and alloys is presented. The topics
discussed Include corrosion and passivation of metals in
various oxidizing media, corrosion of high-strength
steels under tension, corrosive cracking, intergramlar
corrosion and pitting of aluminum alloys, anodic oxida-
tion of aluminum alloys, corrosive cracking of magne-
sium alloys, and protection of magnesium alloys.
(TCO-J.8.R.)

THE MECHANISM OF THE INHIBITION OF CORROSION
BY THE PERTECHNETATE ION. IV. COMPARISON
WITH OTHER XO‘n- INHIBITORS. R. F.Sympson and
G. H. Cartledge (Oak Ridge National Lab., Tenn.). J.
Phys. Chem, 60, 1037-43(1956) Aug.

The effect of the addition of electrolytes on the potential
of iron electrodes immersed in solutions of four inhibitors —
Ccro¥”, Tco,~, MoO}™, WO}~ —has been determined at 57.5°
The behavior of the electrode potentials confirms the previ-
ous conclusion that a labile state”exists at the metal-
solution interface, and that the mechanism of corrosion
inhibition is reversible with respect to addition or re-
moval of electrolyte. All four inhibitors maintained the
iron electrodes at potentials more noble than the Flade
potential in the presence of dissolved air, but only the
pertechnetate ion did so in deaerated solutions. In deaerated

8009 |~ WADC-TR-56-521

Vitro Labs., West Orange, N. J.

PREPARATION OF PROTECTIVE COATINGS BY ELEC-
TROPHORETIC METHODS. [Period covered] July 1955 to
July 1956. Allen C. Werner, James J. Shyne, Harold N.
Barr, and Bernard Triffleman. July 31, 1956. 52p.
Project title: METALLIC MATERIALS. Task title: HIGH
TEMPERATURE ALLOYS. Contract AF33(616)-3118.
(AD-118224).

An investigation was conducted of the preparation of
oxidation-resistant coatings for Mo by electrophoretic
methods. Multilayer coatings of 80% Ni—20% Cr and Ni-
bonded Cr;C, provided good static alr-oxidation resistance.
Inclusjon of a 50% dense Ni—Cr layer resulted In satis-
factory ballistic impact resistance. Erosion was fair. All
the test panels falled under severe thermal shock. Elec-
trokinetic impregnation of graphite to provide ilncreased

5N

2709 v

THE MECHANISM OF THE INHIBITION OF CORROSION BY
THE PERTECHNETATE ION. II. THE REVERSIBILITY
OF THE INHIBITING MECHANISM: G. H. Cartledge (Oak
Ridge National Lab., Tenn.). J. Phys. Chem. 6_0, 28-32
(1956) Jan.

An attempt has been made to determine the extent to
which the process responsible for the inhibition of corro-
sion by the pertechnetate ion is reversible. It has been
found that the disturbance of inhibition by added electrolytes
involves a specific action and not merely an increase in
electrical conductivity of the solution phase. The electrode
potential of electrolytic iron was measured both in potassium
pertechnetate and in mixtures of this with other electrolytes.
The potential was found to respond quickly to changes in the
composition of the solution in a manner that clearly repre-
sented kinetic influences at the interface. It is concluded
that the potential and the inhibition alike depend upon a
labile state at the interface that is quickly responsive to
changes in the composition of the solution. (auth)

2710V

THE MECHANISM OF THE INHIBITION OF CORROSION BY
THE PERTECHNETATE ION. III. STUDIES ON THE
PERRHENATE ION. G. H. Cartledge (Oak Ridge National
Lab., Tenn.). J. Phys. Chem. 60, 32-6(1956) Jan.

It has been shown that the pe;;henate ion, ReOQy, which is
very similar to the pertechnetate ion, Tco" , in most re-
spects, differs from it radically in failing to inhibit corro-
sion under aerated conditions. Radloactive Re'®® was used,
in part, to eliminate the possibility that the radioactivity of
technetium is involved in this difference. Measurements of
the electrode potential of electrolytic iron in the presence
of potassium perrhenate and sodium sulfate demonstrated
the weakness of the ennobling effect of the perrhenate ion
in aerated solutions and the greater susceptibility of this
effect to competition with the sulfate ion, in comparison

3852 Cl%A—tr-A351

LE MOLYBDENE DANS LES ACIERS ET LES
ALLIAGES RESISTANT AUX AGENTS CHIMIQUES,
(Molybdenum in Steels and Alloys Resistant to Chemi-
cal Reagents.) L. Wetternik. Translated by

A. Courtot from Werkstoffe u. Korrosion 7, 628-33
(1956). 21p. N
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The effect of molybdenum additions on the chemical
resistivity of various steels and alloys was investigated.
Cr steels, Cr —Ni steels, Ni—Fe alloys, Fe—~Ni—Cu
alloys, Fe—Cr —Ni—Cu alloys, and Fe—Si systems
were studied. The results as a function of increasing
Mo content are graphed. The resistance of pure mo-
lybdenum to various chemical reagents was deter-
mined. (J.S.R.)

12287

PLASTICS FOR CORROSION-RESISTANT APPLICATIONS.
Raymond B. Seymour and Robert H. Steiner. New York,
Reinhold Publishing Corp., 1955. 423p.

Information is presented on plastic materials of construc-
tion, thermoplastic applications, application of plastics in
masonry construction, and the selection for the solution of
corrosion problems. (J.E.D.)

62 AERE-C/R-2180
Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berks, England.

CONTROL OF pH BY ION EXCHANGE. P. C. Davidge and
D. E. Glanville. (Contains an addendum by E. Glueckauf.)
Sept. 28, 1954, Detl, with amendment Oct, 16, 1956. 14p.

Declassified version of LEO/RDC-8,

A method is presented for treating water to minimize
the corrosion obtained in a stainless steel—water system,
It consists of a mixed-bed ion exchanger with the cation
resin in the Li state, This should remove all the soluble
corrosion products and replace them with LiOH, thereby
maintaining the pH, (W.L.H.)

6037V  A/CONF.15/P/2198

INVESTIGATION OF MECHANISM FOR PROTECTING
FRICTION SURFACES FROM CORROSION WEAR.

Y. S. Zaslavskil (Zaslavsky), G. 1. Shor, and R. N.
Shneyerova (U.S8.S.R.). 26p.

Radiochemical methods which allow observing both
the formation of the protecting film on the metal
surface and kinetics of the corrosion of metals were
employeu to study the action mechanism of additives
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reducing the corrosion of bearing brasses. The investi-

gation of various phosphorus- and sulfur-containing

organic compounds labelled with P*2, ¥, and C" has .
made it possible to observe and study the protecting

films retarding the corrosion of metal caused by lubri-

cant oxidation products, (auth)
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577 -~ HW-53636

General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.

INHIBITION OF HNOy — HF CORROSION OF TYPE

304-L STAINLESS STEEL WITH Al(NOy;‘9H,0. W. L.

Walker. Nov. 18, 1957. 3p. OTS.

To prevent corrosion of equipment by nitric acid —
hydrofluoric acid mixture, aluminum nitrate nonohydrate
is added to tie up the fluoride, either as aluminum fluo-
ride or a tight complex. It was found that a solution of
nitric acid, hydrofluoric acid, and aluminum nitrate
nonohydrate in which the hydrofluoric acid — aluminum
nitrate nonohydrate molar ratio is 3, did not show seri-
ous corrosive attack on the 300-series stainless steel.
(J.E.D.)

15080

RATES OF DISSOLUTION AND PASSIVATION OF
HAFNIUM-FREE ZIRCONIUM IN HYDROFLUORIC
ACID. Martin E, Straumanis and William J. James
(Univ. of Mlssouri, Rolla) and Alfred S. Neiman (Stan-
ford Research Inst., Menlo Park, Calif.). Corrosion 15,
286t-90t(1959) June.

The dissolution reaction of Zr in HF is: Zr + 4H" —
Zrt* + 2H,. The over-all rate of dissolution V at 25°C
and under the conditions of the experiments is much
faster than that of Ti, and is a linear function of the HF
concentration (up to N = 0.5): V = 2000 N mm®cm ™ ?min~!. -
A black hydride film is formed on Zr during its dissolu-
tion. Fluoride additions (NH,F, KF, NaF) to the acid
initially increase the rate of dissolution. When added in
greater amounts, passivation of Zr is caused which is .
quite complete for NaF additions. The order of increas-
ing effectiveness is NHF —~ KF — NaF, apparently
caused by the decreasing solubility of fluozirconate salt
film formed on the metal. Potential measurements of
Zr in HF showed an approach to a steady potential of
about —0.74 volt with increasing concentration of the
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acid. The potential time curves had in general a
logarithmic shape, the potential becoming more positive
with elapsing time. Fluoride additions caused a break-
down of the initial film, formed during dissolution in
pure HF, and a sudden drop of potential down to—1.112
volt (in 6.5 M NH,F). The potential gradually became
more positive, because of the salt film formation on
the surface of Zr, until a steady potential was reached.
Of the three additions, NaF produced and the most
positive potential {—0.528 volt) and a complete passiva-
tion of Zr. (auth)

11688 DP-348
Du Pont de Nemours (E. L.) & Co. Savannah River

Lab., Augusta, Ga.

CORROSION BY FLUORIDE SOLUTIONS. Woodfin E.
Shuler. Feb. 1959. 15p. Contract AT(07-2)-1, $0.50
(OTS).

A number of alloys were tested for resistance to cor-
rosion in HF and HNO; and mixtures of the two acids.
The austenitic stainless steels and the higher chrome-
nickel alloys of iron were most promising. Of the ma-
terials tested, stainless steel, type 309Cb, Carpenter 20,
Durco D-10, Durimet 20, and Chlorimet 3 were the most
resistant to separate solutions of HF and HNOy. Each of
these alloys showed a significant increase in corrosion
rate with increase in temperature. Exposure to HNOg
appeared to passivate Carpenter 20 toward HF, In the
mixed acids, fluoride ion increased markedly the rate of
corrosion of all materials tested. The corrosion data
indicate that the use of HF or acidic fluoride solutions
will require relativelv frequent replacement of dis-

11827 IDO-14449
Phillips Petroleum Co. Atomic Energy Div., Idaho
Falls, Idaho.
CORROSION OF TYPE 316 ELC STAINLESS STEEL IN
FLUORIDE-BEARING ZIRCONIUM PROCESS WASTES.
T. L. Hoffman and C. M, Slansky. Jan. 9, 1959. 20p.
Contract AF{10-1)-205. $0.75(0TS).
A study was made of the life of the waste storage tanks
under actual storage conditions in order to provide data
for the design of tuture storage facilities. The work re-
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ported involved corrosion studies on specially prepared
stainless steel samples and on stainless samples cut
from weld coupons prepared at the tank fabrication site.
Bench-type corrosion tests were run using synthetic HF
process waste solutions and boiling 65% HNO;. The cor-
rosion of stainless steels in fluoride-containing process
waste indicated type 316 ELC stainless steel as likely
material for tank construction. More elaborate experi-
ments are described under bench-scale and plant condi-
tions. (J.E.D.)

10580 NP-6729
Battelle Memorial Inst. Titanium Metallurgical Lab.,

Columbus, Ohio.

CORROSION OF TITANIUM AND TITANIUM-BASE
ALLOYS IN LIQUID AND GASEOUS FLUORINE. G. L.
Ericson, W. K. Boyd, and P. D. Miller. Apr. 30, 1958.
8p.

Unalloyed titanium and four titanium-base alloys
were subjected to a simple preliminary corrosion
evaluation in liquid and gaseous fluorine at tempera-
tures between —320 and +220°F. All materials exhibit
promising corrosion resistance under the test condi-
tions., More elaborate experiments would be desirable
to fully establish the utility of titanium in fluorine
service. (auth)

3574 IGR-TN/CA-387
United Kingdom Atomic Energy Authority. Industrial

Group. Capenhurst Works, Capenhurst, Ches.,

England.

THE STABILISATION OF COPPER AND NICKEL AP-
PARATUS AGAINST CORROSION BY ANHYDROUS HY-
DROGEN FLUORIDE, R. E, Worthington. Sept. 20,
1956. 9p. (IGC-CTC/R-182),

Unfluorinated nickel and copper apparatus reacts
rapidly with hydrogen fluoride to form hydrogen and the
appropriate metal fluoride. Prefluorination of the ap-
paratus with hydrogen fluoride has no protective effect.
Prefluorination with chlorine trifluoride prevents sub-
sequent attack by hydrogen fluoride only if it is per-
formed at a temperature which is 40 to 50°C higher than
the reaction temperature used with the hydrogen fluo-
ride. (auth)
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4540Y ANL-5557

Argonne National Lab., Lemont, Ill.

CORROSION STUDIES PERTINENT TO BROMINE TRI-
FLUORIDE PROCESSES. J. G. Schnizlein, R. K. Steunen-
berg, and R. C. Vogel. Apr. 1956. 27p. Contract W-31-
109-eng-38. $0.35(0TS).

The corrosion rates of certain metals and alloys have
been determined in several solutions typical of bromine tri-
fluoride processes. Nickel, Monel and K. Monel showed
excellent corrosion resistance in the following solutions at
125°C: BrF,, 10 mol.% Br, in BrFy, 10 mol.% BrFs in BrF;,
and 10 mol.% UF; in BrF;. Inconel and Duranickel also
proved satisfactory. Stainless steel, mild steel, Mg, and Al

8422 V' AEC-tr-3199

CORROSION OF STAINLESS STEELS IN SOLUTIONS CON-
TAINING HYDROFLUORIC ACID. M. M. Kurtepov and

A. S. Gryaznova, Translated from Trudy Komissii Bor'be
s Korroziei Metal, Akad. Nauk S.S.S.R., Otdel. Khim. Nauk,
No. 2, 59-68(19856). 7p.

Stainless steels of 18/8 type containing Ti, Mo, Nb, Ti,
and Mo, or Mo and Nb were submitted to the action of HF
alone and that of HF + HNO;y. The concentration of HF was
varied from 0.1 to 10%. HNO; was used either as a 10% or

13057 Y-714

Oak Ridge National Lab., Y-12 Area, Tenn.

CORROSION RESISTANCE OF ZIRCONIUM METAL AND
STAINLESS STEELS ON EXPOSURE TO CONCENTRATED

SOLUTIONS OF URANYL FLUORIDE. C. D. Susano. Jan.

22, 1951, Decl. Mar. 6, 1957. 22p. Contract W-T405~
eng-26. $0.25(0TS).

The results of exploratory tests to determine the degree
of corrosion resistance of Zr metal and of various grades
of stainless steels when exposed to highly concentrated
solution of UO,F; up to 100°C are reported. It is concluded
that Zr metal is not sufficiently resistant to merit con-
sideration for application in homogeneous reactors, Some
tests were made to determine the suitability of chromates,
H,;0;, and triethanolamine for use as corrosion inhibitors,
but with no apparent success. It is shown that under the
particular conditions used all the various grades of stain-
less steels are equally and satisfactorily resistant to the
corrosive attack of UO,F, solutions at 100°C. (D.E.B.)
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3597 K-373
Carbide and Carbon Chemicals Corp. K-25 Plant,

Oak Ridge, Tenn.

CCRROSION OF VARIOUS METALS IN HYDROFLUORIC
SULFURIC ACID SOLUTIONS OF SYNTHETIC HANFORD
WASTE. H. A. Bernhardt, W. Davis, Jr., and J. R.
Flanary. Mar. 18, 1949. Decl. Dec. 23, 1955. 20p. Con-
tract [W-7405-eng-26). (KLO-87). $3.30(ph OTS);
$2.40(mf OTS).

The precipitation of uranium as uranium tetrafiuvoride
from hydrofluoric—sulfuric acid solutions of Hanford
waste as a method of uranium recovery has imposed the
problem of determining the type of metal that can be used
for reactors. Nickel, monel metal and four stainless steels
have been tested for their resistance to corrosion by such
acid solutions. Nickel and monel corrode at rates of
0.019 and 0.062 in./year. The former shows extensive
flaking after about 20 days exposure. The stainless steels

13118 NP-tr-120
PREVENTION OF OXYGEN CORROSION BY MEANS OF
HYDRAZINE. P. A, Akol’zin, D. A. Danilenko, B. A.
Kolodeznyi, M. A. Kulakov, and 1. Kh. Shmuilovich.
Translated by J. B. Sykes (U.K.A.E.A. Atomic Energy
Research Establishment) from Teploénergetike 4, 96
(1957). 5p. -
Preliminary studies of the use of hydrazine hydrate in
deoxygenating boiler feed water to prevent boiler corro-
sion are analyzed. The procedure used at a Russian
power station is described. (T.R.H.)

6642 TID-5090

[Columbia Univ., New York].

ANODIZATION OF STEEL IN A FLUORIDE BATH.
Homer F. Priest and M. Levitz. Feb. 10, 1943, Decl.
Nov. 23, 1959. 2p. (KIDM-30). OTS.

To protect the laminations of motors from UF; attack, an
anodization procedure in a fused salt bath using a steel
cathode i8 described. (T.R.H.)
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5552 CF~-57-7T-115

Oak Ridge National Lab,, Tenn,

SOME CALCULATIONS OF DIFFUSION CONTROLLED
THERMAL GRADIENT MASS TRANSFER, J. J. Keyes, Jr.
July 22, 1957. Decl Oct, 9, 1959. 43p, Contract [W-
T4065~eng-26]. OTS,

Calculations are presented of the amount of mass trans-
fer to be expected in liquid alkall metal - Ni alloy systems
for two assumed diffusion mechanisms, In one, the bound-
ary layer is assumed saturated and the transfer rate is
limited by the rate of diffusion of solute into the liquid. In
the other, the mass transfer rate 18 assumed to be limited
by the diffusion rate of a component of the solid alloy to the
solid surface. It i8 concluded that a more general hypothe-
sis i8 needed. (T.R.H.)

EFFECTS OF FUSED ALKALIS OF LITHIUM, SODIUM,
AND POT ASSIUM ON NICKEL, COPPER, IRON, AND
STAINLESS STEEL, E. L Gurovich, Zhur, Priklad,
Khim, 32, 817-22(1959) Apr. (In Russian)

Tests were made of corrosion of nickel, copper,

‘“Armco?’ iron, and stainless steel X18H9T by fused
NaOH at 350, 400, and 450°C, by KOH at 400, 450, and
500°C, and by LiOH at 500, 550, and 600°C. Corrosion
isotherms and polytherms were plotted, and the results
show that the corrosive attack can be expressed as

K > Na > Li. (R.V.J.)

16355 BMI-1284

Battelle Memorial Inst., Columbus, Ohio.

CORROSION AND CREEP BEHAVIOR OF TANTALUM
IN FLOWING SODIUM. Gilbert E. Raines, C. Vernon
Weaver, and John H. Stang. Aug. 21, 1958. 29p. Con-
tract W-7405-eng-92. $1.00(OTS).

The corrosion behavior of commercial tantalum in
high-purity flowing sodium from 700 to 1200°F and the
effect of sodium exposure on the creep strength of tan-
talum at 1200°F were investigated. The tests were con-
ducted in forced-convection flow loops constructed of
Type 316 stainless steel. With continuously gettered
sodium systems (probably containing less than 10 ppm
oxygen) operating for periods up to 50 days, weight
losses sustained by 1200°F specimens corresponded to

5.15

only about 0.1 mil of metal removed per year. Maximum
weight losses, encountered with a continuously cold-
trapped (about 40 ppm oxygen) sodium system, were
equivalent to about 3 mils per year for 1200°F speci~
mens. For the most part, metallographic examinations
revealed no deleterious corrosion effects; however, one
particular group of arc-cast tubing specimens suffered
severe intergranular attack in sodium with about 80 ppm
oxygen. In addition to the corrosion findings, the corro-
sion tests yielded information about the partition of in-
terstitials, particularly oxygen, in the sodium —tantalum
system. Oxygen, for example, showed a tendency for
migration from tantalum to high-purity sodium consider-
ably stronger than would be predicted from limited
thermodynamic data available. In the creep experiments,
the oxygen content of the sodium was maintained at the
<10 ppm level by continuous gettering. In general, the
results demonstrated that sodium exposure at 1200°F had
very little, if any, effect on tantalum creep strength.
Baseline data necessary to establigh this were obtained
in supplementary helium-atmosphere creep tests. (auth)

14437

INHIBITION OF CORROSION. J. E, Atherton, Jr., and
D. H. Gurinsky ({to U. S. Atomic Energy Commission).
U. S. Patent 2,840,467. June 24, 1958.

A method is described for preventing corrosion of
metallic container materials by a high-temperature
liquid bismuth flowing therein. The method comprises
fabricating the containment means from a steel which
contains between 2 and 12% chromium, between 0.5 and
1.5% of either molybdenum and silicon, and a minimum
of nickel and manganese, and maintaining zirconium
dissolved in the liquid bismuth at a concentration be-
iween 50 parts per million and its saturation value at the
lowest temperature in the system.

10578 KAPL-M-GEG-11
Knolls Atomic Power Lab., Schenectady, N. Y.
RESULTS OF STRESS CORROSION TESTS OF TYPE
347 STAINLESS STEEL IN 500°F pH 10-11 LITHIUM
HYDROXIDE. G. E. Galonian, May 2, 1958. 29p.
Contract W-31-109-Eng-52. $4.80(ph OTS); $2.70 (mf
OTS).

The results of stress-corrosion tests of T-347 stain-
less steel in 500°F pH 10-11 lithium hydroxide are de-
scribed. Stressed-bolt specimens heated to 626, 665,
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and 694°F to produce boiling were exposed for four

weeks to determine the extent of corrosion to be ex-
pected. Also, tests were made to evaluate corrosion
under conditions of leakage to the atmosphere. In the

6597
ZIRCONIUM AND TITANIUM INHIBIT CORROSION AND
MASS TRANSFER OF STEELS BY LIQUID HEAVY MET-
ALS. O. F, Kammerer, J. R, Weeks, J. Sadofsky, W, E,
Miller, and D. H. Gurinsky (Brookhaven National Lab.,
Upton, N. Y.). Trans, Met. Soc. AIME 212, No. 1, 20-5
(1958) Feb, T

Zirconium and titanium inhibit solution mass transfer of
steels by liquid bismuth, mercury, and lead. It is shown
that in bismuth and mercury, these adsorb on the surface
of the steels and subsequently react with nitrogen and pos-
sibly carbon from the steels to form inert, adherent sur-
face layers of ZrN, TiN, or TiN + TiC. Data are presented
which describe the condition under which these deposits
form. These inhibitors decrease the solution rate of iron
into bismuth, and require a higher supersaturation for
precipitation of iron from bismuth, (auth)

5996
MASS TRANSFER IN LIQUID METAL SYSTEMS. 1.
THERMAL GRADIENT TRANSFER. J. W. Taylor
(Babcock and Wilcox, Ltd.). Nuclear Power 3, §3-7
{1958) Feb. N

Mass transfer in liquid metal systems occurs by ther-
mal gradient transfer or isothermal transfer. In liquid-
metal systems having a temperature differential, mass
transfer of the container material may result in failure
of the hot limb component or stoppage of the flow because
of precipitation in the cold limb. Experimentally this
transfer may be studied in thermal or forced convection
conditions. The basic steps of the transfer process are
solution of the container components and precipitation at
the cold limb, The kinetics of dissolution and the pa-
rameters influencing it have been studied and the results
are reviewed. Less is known about the kinetics of the
second process. (J.S.R.)
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235 CF-57-10-6
Oak Ridge National Lab., Tenn,
LITHIUM SYMPOSIUM — ANALYTICAL PROCEDURES °

AND HIGH-TEMPERATURE CORROSION. Reading List.
E. E, Hoffman and D. H. Jansen., Oct. 1, 1957. 16p. Con-
tract [W-7405-eng-26]. $3.30(ph OTS); $2.40(mf OTS).

A list of 199 references pertaining to corrosion by molten
lithium and related subjects has been compiled in connec-
tion with a Lithium Symposium held at the Oak Ridge
National Laboratory on August 7-8, 1957. This list is by
no means exhaustive, but it is thought to contain most of
the information presently available on these subjects. In
many cases the individual references contain additional
references. (auth)

7994

KINETICS OF THE OXIDATION OF CHROMIUM. Earl A.
Gulbransen and Kenneth F. Andrew (Westinghouse Electric
Corp., Pittsburgh). J. Electrochem. Soc. 104, 334-8(1957)
June.

The oxidation of high purity Cr was studied over the tem-
perature range 700 to 1100°C using the vacuum microbal-
ance method. Below 900°C conventional oxidation curves
were obtained which can be fitted to the parabolic rate law.
Above 900°C and for a lem thickness of approximately
4800A, the rate of oxidation increased in an unusual man-
ner. This increase in the rate of oxidation disappeared on
further oxidation, At temperatures of 1050°C and higher a
large increase occurred in the rate of oxidation, suggesting
that the oxide film was no longer protective for film thick-
neases greater than 42,000A. A logarithmic plot of the
parabolic rate law constant vs. 1/T shows two straight
lines separated by a transformation region. This gives
37,500 cal/mole and ~15.3 entropy units for heat of activa-

24 ORNL-2156
Oak Ridge National Lab., Tenn. -
CORROSION PRODUCTS FORMED IN THE REACTION
BETWEEN FUSED SODIUM HYDROXIDE AND IRON-RICH
ALLOYS OF IRON, CHROMIUM, AND NICKEL. G. P. .
Smith and E. E. Hoffman. May 14, 1957. 9p. Contract -
W-7405-eng-26. $0.50(0OTS).
A study was made of the microstructures of corrosion-
product layers formed by the action of fused sodium
hydroxide at 815°C on types 304 and 347 stainless steel and
on four high-purity iron—chromium —nickel alloys with
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nominal compositions of 80% Fe—20% Cr, 80% Fe—10%
Cr-10% Ni, 74% Fe—18% Cr—8% Ni, and 60% Fe—20%
Cr-20% Ni. Each corrosion-product layer was found to
consist of a nonmetallic network threading through a
metallic matrix and to resemble similar layers formed by
the action of hydroxide melts on Inconel. (auth)

7196 NP-6292
1llinois Inst. of Tech,, Chicago. Armour Research

Foundation.

DEVELOPMENT OF OXIDATION AND LIQUID SODIUM
RESISTANT BRAZING ALLOYS. Quarterly Report No. 3
[for] January 15, 1957 to April 15, 1957. Domenic A.
Canonico and Harry Schwartzbart. Apr. 22, 1957, 9p.
ARF Project No. B-110. Contract AF33(600)-33406.

A program is in progress at Armour Research Founda-
tion which has as its objectives: the development of filler
metals for brazing stainless steel to Inconel, the hraze-
ments to be resistant to oxidation and attack by molten
sodium at 1650°F, and the development of a simple test for
the ductility of a brazement. Atmospheric difficulties have
been encountered during the brazing of T-specimens. A
titanium sponge furnace has been added to the purification
train in an attempt to eliminate this problem. Approximate
melting temperatures have been obtained for 50 out of the
55 alloys originally proposed. Twelve alloys melted below
1900°F. Fifteen additional alloys have been prepared and
are under study. These new alloys have as their base four
alloys previously studied that had melting points above the
maximum permissible temperature. Indium and/or silicon
have been added as temperature depressants. (auth)

7186

STATIC AND DYNAMIC CORROSION AND MASS TRANS-
FER IN LIQUID METAL SYSTEMS. Leo F. Epstein (Knolls
Atomic Power Lab,, Schenectady, N. Y.). Chem. Eng.
Progr. 53, Symposium Ser. No. 20, 67-81(1957).

In many systems involving liquid metals, the principal
mechanism of corrosion of a solid exposed to the fluid is
simple solution. In a static isothermal assembly the rate
of corrosive attack is determined by the classical theory
involving the solution rate constant oz, The value of this
parameter depends on whether the rate-determining step is
(1) the diffusion of the solute through the liquid or (2)
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transfer of the solute through a solid film or some product
of chemical reaction at the solid—liquid interface. In dy-
namic corrosion, such as is encountered in heat transfer
loops, where parts of the system are at different tempera-
tures and the fluid flows continually from the hot to the
cold zone, different expressions are obtained for the cor-

6766

MASS TRANSFER IN LIQUID METALS. W. E, Dunn, C. F.
Bonilla, C. Ferstenberg, and B. Gross (Columbia Univ.,
New York). ME, 184-9(1956) June.

The rate of mass transfer was measured for solid metal
shapes dissolving into mercury at room temperature.
Sherwood numbers for horizontal tin, cadmium, zinc, and
lead cylinders dissolving by natural convection agreed with
Nusselt numbers for heat transfer in nonmetallic liquids at
the same Rayleigh (Grashof x Prandtl) numbers. Dissolving
of zinc tubes by mercury flowing turbulently within them
agreed with heat transfer to nonmetals in tubes. Dissolving
of random beds of lead spheres by mercury flowing through
the bed agreed with similar nonmetal systems. It is con-
cluded that mass transfer processes in liquid metals
follow substantially the correlations for other fluids in
heat or mass transfer, which with moderate safety factors
may thus be used for at least preliminary design purposes.
(auth)

8373 NP-6051

Mine Safety Appliances Co., Callery, Penna.

CORROSION OF LOW ALLOY STEEL IN HOT NaK. Memo
Report 109. W. Milich and E. C. King. Mar. 30, 1956.
6p. Contract NObs-65426.

Consideration is being given to the use of low alloy
steels due to the difficulties encountered in the use of type
347 stainless steel for steam generating equipment. As a
preliminary experiment, to check the corrosion of such
steels by liquid metals, a type 304 stainless steel loop
was revised to accomodate a section of 1 in. OD tubing
composed of 2‘/‘% Cr—1% Mo steel. NaK (56 wt. % K) at
850°F was circulated at approximately 8 ft/sec. through
this tubing for four months. Four small samples (¥} in.
welghed sections of the tubing) placed in an in-stream
expansion tank were removed after 1, 2, 3, and 4 months
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7654 AERE-C/M-272
Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berks, England.

THE STATIC CORROSION OF NICKEL AND OTHER MA-
TERIALS IN MOLTEN CAUSTIC SODA. J. N. Gregory,

N. Hodge, and J. V. G. Iredale. Mar. 1956. 15p. (RCTC-
P/62).

Nickel is a satisfactory container material for molten
caustic soda in the temperature range 320 to 580°C, with a
mean corrosion rate of about 10 mdd. Above 580°, corro-
sion is much more rapid. Of the various additions made to
molten caustic soda, only LiOH gives a reduction in the
corrosion rate. The mean rate of corrosion of Ni in a
LiOH/NaOH eutectic mixture between 220 and 580°C is
about 2.0 mdd, but this advantage does not extend to tem-
peratures above 600°C. The nickel-base alloys, Inconel,
Hastelloy D, and Duranickel have a slightly higher corro-
sion rate than commercial Ni but have the advantage of
better mechanical properties. The only other resistant
materials are Al, Ag, Pt, and, to some extent, Zr, and the
ceramics, thoria and alumina. (auth)

6657 AERE-M/TN-35
Gt. Brit. Atomic Energy Research Establishment, Harwell,

Berks, England.

INHIBITION OF LIQUID-METAL CORROSION. J. W.
Taylor. Feb. 10, 1956, 9p. (MSWP-N/18).

From a consideration of the common mechanisms of
liquid metal corrosion, additions to liquid metals which in-
hibit corrosion are classified as scavenging or diffusion-
barrier types. Desirable characteristics of both classes
of inhibitor are discussed and possible limitations to the
zirconium nitride inhibitor, proposed for liquid metal
fuelled systems based on bismuth, are considered. Sug-
gestions are made for overcoming such limitations and it
is recommended that surface layers of the metals molyb-
denum, tantalum, niobium and possibly beryllium be tested
as alternative inhibitors of the diffusion-barrier type.
(auth)

5343 CF-51-7-135(Del.)
Oak Ridge National Lab., Tenn.
RESISTANCE OF METALLIC MATERIALS TO CORRO-
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SION ATTACK BY HIGH TEMPERATURE LITHIUM
Interim Report. J. E. Cunningham. July 23, 1951. Decl.
with deletions Mar. 8, 1957. 78p. $12.30 ph OTS); $4.50
(mf OTS).

Liquid-metal corrosion studies conducted discourage use
of Li as a heat transfer fluid. Data clearly indicate that
molten Li i8 a more difficult coolant to contain than is the
alkali metal Na. Specific results on the various pure metais
tested in an Fe capsule under static conditions are that
Armco Fe, Nb, Ta, Zr, U, and Ti pass good resistance;

W limited resistance; and sintered Co, V, Mo, Be, Cr, Ni,
Mn, and silicon poor resistance to corrosive attack by Li

at 1000°C. At lower temperatures the above metals except
for Ni show good corrosion resistance to Li. (W.L.H.)

13762V “Y-B15-19

[Oak Ridge National Lab., Y-12 Area, Tenn.} -

CORROSION TEST BY FLUORME SALTS. H, J. Buttram,

R. O. Hutchinson, and P. J. Hagelston. Jan. 16, 1951.

Decl. Mar. 21, 1957. 4p. Contract [W-7405-eng-286].

$1.80(ph OTS); $1.80(mf OTS). -
Corrosion tests have been run on a number of different

types of stainless steel, Mo, Ni alloys and Nb in LiF —

UF, eutectic at 700°C for 420 hours and in NaF-—UF,

eutectic for 600 hr. (W.L.H.)

Oak Ridge National Lab., Y-12 Area, lenn.

STAINLESS STEEL COATINGS TO PREVENT THE COR-
ROSION OF COPPER. L. O. Love and W. K. Prater. Jan.
12, 1951. Decl. Jan. 5, 1956. 8p. Contract W-7405-¢ng-
26. $1.80(ph OTS); $1.80(mf OTS).

In separating the stable isotopes of lithium in the
calutron, lithium metal was investigated as a possible
charge material. First results indicated that the corrosive
action of the hot lithium metal, especially on the copper
castings of the source unit, would preclude it8 use unless -
some method of protecting the casting could be found. The
noncorrosive properties of iron suggested the possibility
of coating those source parts affected by the lithium metal
with non-magnetic stainless steel. This was tried in the .
following manner: The charge oven casting and the arc
chamber casting were sand blasted and a coat of stainless
steel, approximately .015’/ thick was sprayed on. The
effectiveness of this treatment in preventing corrosion of
the casting is clearly shown. Out of a total of 100 or more
runs in which coated castings were used, no failures
occurred due to corrosion of the castings. (auth)




BY FUSED SALTS AND LIQUID METALS 5.05.03

Argonne National Lab., Lemont, Ill.
RESISTANCE OF MATERIALS TO ATTACK BY LIQUID
METALS. LeRoy R. Kelman, Walter D. Wilkinson, and
Frank L. Yaggee. July 1950. 130p. (ANL-4417).
Tabular data and descriptive material are presented
concerning the resistance of materials to attack by Na
and Na-K alloys, Li, Hg, Pb, Bi, alloys of Pb and Bi, Mg,
Cd, Tl, In, Ga, Al, Sn, Zn, and Sb. A list of 174 references
to journal, book, and report literature is included.

6354 A/CONF.15/P/1147
CORROSION DE L'OXYDE DE BERYLLIUM. (Corro-
sion of Beryllium Oxide). J. Elston and R. Caillat
(Commissariat a 1’Energie Atomique, Paris). 56p.
Data are presented on the volatilization of beryllium
oxide in moist air. The corrosion rate of powder sam-
ples or sintered shapes of various densities is depend-
ent on the temperature and water vapor concentration.
Data on the corrosion of sintered beryllium oxide in
pressurized water are also presented. At 250°C, under
a pressure of 40 kg/c.m’, water is very slightly corro-
sive. Some data on corrosion in liquid sodium are
given. (J.S.R.)

HCI AND CHLORIDES 5.05.04

1869 TML-57
Battelle Memorial Inst. Titanium Metallurgical Lab.,

Columbus, Ohio.

THE CORROSION OF TITANIUM. D. W, Stough, F. W.
Fink, and R. 8. Peoples. Oct, 29, 1956. 184p. Contract
AFi8(600)-1375.

The corrosion properties of Ti and some Ti alloys are
reported. The data were obtained from the results of labo-
ratory investigations and from reports of the behavior of Ti
in service. Included are corrosion rates in various en-
vironments, a description of industrial and military corro-
sion experiences with Ti, and the results of fundamental
studies of the corrosion and passivating processes on Ti.
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17018

CORROSION RESISTANCE OF TITANIUM AND ZIRCO-
NIUM IN CHEMICAL PLANT EXPOSURES, P. J.
Gegner and W, L, Wilson (Columbia-Southern Chemical
Corp., Barberton, Ohio). Corrosion 15, 341t-50t(1959)
July -

Corrosion tests were conducted with titanium, zirco-
nium, and a number of other metals in a wide variety of
chemical plant exposures. Some of the tests were car-
ried out under similar conditions in as many as five
different plants, Titanium was found to possess low or,
in many cases, nil corrosion rates in such varied expo-
sures as wet chlorine gas, hypochlorous acid, sodium
and calcium hypochlorites, sodium and potassium chlo-
rides, sea water, and a number of solutions containing
wet chlorine. It was also found to be very resistant to
many concentrations of calcium chloride, sodium and
potassium hydroxides, nitric acid, and chlorine-saturated
sulfuric acid. Zirconium exhibited low corrosion rates
in nitric acid, sodium and potassium hydroxides, hydro-
chloric acid, dry chlorine, sodium hypochlorite, sodium
and potassium chlorides, sea water, and some concen~
trations of calcium chloride and chlorine-saturated sul-
furic acid, Results of 116 exposures involving over 800
corrosion rates on 40 different materials are described.
(auth)

CORROSION OF TITANIUM IN SULFURIC ACID AND CHLORINE.
L.W. Gleekman (Wyandotte Chemicals Corp., Mich.).
Corrosion 14, 401t-2t(1958)Sept.

Corrosion data show the results of a laboratory
test in which commercially pure titanium A-70 was
tested in 50% sulfuric acid saturated with chlorine-
air mixtures. One sample was totally immersed in
the acid, one sample partially immersed, and one
sample exposed in the vapor phase. The gaseous mix-
ture ranged from 100% air to 100% chlorine with
particular interest being directed to the high chlorine
and the high air percentages. The gaseous mixture
was added to the acid solution for eight hours con-
tinuously during the day; the bottles were then closed
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off to the atmosphere over night. The test ran for
two weeks at room temperature. It is shown that the
influence of small amounts of chlorine on the corro-
sion of titanium in 50% sulfuric acid in that 5% by
volume of chlorine in the gaseous mixture reduced

the corrosion rate of titanium approximately 100-fold.
Larger additions of chlorine did not substantially
reduce the corrosion rate. (auth)

7185 |/ BM-RI-5299
Bureau of Mines.
THE RELATIVE CORROSION RESISTANCE OF TITANIUM
AND SOME OF ITS ALLOYS. Lex B. Golden, Walter L.
Acherman, and David Schlain. Feb, 1956. 28p.
Arc-melted and powder-metallurgy Ti and the Ti-7%
Mn, Ti-1.8% Cr-0.9% Fe, and Ti-2.7% V-2.7% Fe alloys
all have corrosion properties in acids and in chloride solu-
tions that are quite similar; however, there are some dif-
ferences in the corrosion behavior of these metals. Arc-
melted Ti is slightly superior to Ti consolidated by
powder-metallurgy techniques in its resistance to H;SO,
and HyPO, solutions. The Ti-V-Fe alloy is a little more
resistant than unalloyed Ti in some acid solutions, and the
Ti~Mn and Ti-Cr-Fe alloys are usually less resistant.
The Ti-Mn, Ti-Cr-Fe, and Ti-V-Fe alloys become em-
brittled in the more concentrated acid solutions. The
degree of embrittlement is usually proportional to the

8374

YPROTECTIVE FILM ON TITANIUM IN HYDROCHLORIC
ACID. Rikuro Otsuka. J. Sci. Research Inst. (Tokyo) 49,
319-24(1955) Dec.

Titanium immersed in hydrochloric acid solution is coated
with titanium-hydride film, and this film shows a protective
effect against the acid. Titanium coated with hydride film by
pre-treatment of cathodic hydridation resists completely up
to approximately 24 wt.% HCl at a room temperature. (auth)

HIGH TEMPERATURE (AQUEOUS) 5.05.05

RECTIFICATION BY ZIRCALOY 2 IN HIGH-TEM-
PERATURE WATER. J. N. Wanklyn and R. Aldred

(Atomic Energy Research Establishment, Harwell,
Berks, Eng.). J. Electrochem. Soc. 108, 529(1959)
June.

Recent corrosion tests of Zircaloy 2 under heat
transfer in water at pH 10.5, 280°C, were vitiated by
rectification effects. Strips of the material were heated
by the passage of a large 50 cps alternating current,
and this involved a voltage of about 12 v rms between
the specimen and the wall of the apparatus. Corrosion
was unexpectedly great, white oxide forming in less than
200 hr, and much hydrogen was taken up by the Zircaloy
2. (auth)

CORROSION OF ALUMINUM AND ITS ALLOYS IN
WATERS OF DIFFERENT COMPOSITION.

Otakar Sverepa and G. W. Akimow (Staatl.
Forschungsinstitut fiir Materialschutz, Prague,
Czechoslovakia). Werkstoffe u Korrosion 9, 533-6
(1958) Aug.-Sept. (In German) -

Corrosion tests of aluminum and its alloys were
made in river waters and in coolant waters of circu-
lating systems carried out in natural conditions. In
river water the corrosion was low and uniform, but
there was pitting corrosion in circulating water. The
composition and the impurities of the water influence
the corrosion. The differences between the corrosion
behavior of the different materials were slight. Labora-
tory tests showed that Al—Mn and Al—Mg alloys under-
go the most intensive corrosion by the mutual action of
Cu?*, CI°, Ca?*, and HCOJ in the presence of oxygen,
Pitting corrosion depends largely on the concentration

760 NMI-1208
Nuclear Metals, Inc,, Cambridge, Mass.
THE CORROSION OF ZIRCONIUM ALLOYS IN 900°F
STEAM. J, Paul Pemsler. Aug. 18, 1958, 24p. Con-
tract AT(30-1)-1565. $0.75(0TS).

Steam at 900°F is a very corrosive medium for zir-
conium alloys. Zircaloy-2 and Zircaloy-3 have poor re-
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sistance at this temperature. The presence of tin is
highly detrimental to the corrosion resistance of zir-
conium alloys. Additions of nickel, chromium, and to a
lesser extent, iron extend the life of zirconium-base
alloys to as long as sixty days before spalling com-
mences. Quenching from the beta phase impairs the
corrosion resistance of nickel and chromium alloys and
extends the life of iron alloys and the Zircaloys, In
general, a pre-treatment of 10 days in 680°F water has
no effect on the corrosion resistance of the alloys
tested. (auth)

19233 HW-56995

General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.

CORROSION OF ZIRCONIUM, CARBON STEEL, AND

STAINLESS STEEL IN HIGH TEMPERATURE WATER.

R. J. Lobsinger. Aug. 6, 1958. 1lp. Contract W-31-

109-Eng-52. $3.30(ph), $2.40(mf) OTS.

Corrosion data obtained on zirconium, carbon steel,
and stainless steel exposed to high-temperature water
at pH values from 7.0 to 10.0 are reported. Tests were
conducted to support existing data and to determine the
important variables in each system. (J.E.D.)

10579 MND-E-1322

Martin Co., Baltimore.

AUTOCLAVE TESTING OF TYPE 304 STAINLESS
STEEL. Task 1, Phase 2, L. E. Phillips. May 1958,
63p. Contract DA-44-009-ENG-3043.

AISI Type 304 stainless steel U-bend test specimens
were subjected to corrosive water in rocker autoclaves.
One sample was suspended in the vapor phase and the
other sample in the water phase of each autoclave.
Water chemistry was statistically varied. Consistent
test results were attained by careful control of the
autoclave atmosphere. It was determined that oxygen
and chlorides in the water were the only variables which
contributed to the cracking of test specimens. The chlo-
ride level for cracking is dependent on test time, while
the oxygen level appears to be independent of test time.
Results indicate that a high oxygen level will not allow
cracking at lower chloride levels, and conversely. This

is in contradiction to some of the literatulre. The oxygen
level necessary to induce cracking was found to be
approximately four per cent. Test results also indicate
that oxide film formation on stainless steel may be
sufficient to induce stress corrosion cracking in the
presence of chlorides, even if the environmental oxygen
concentration is low. The most significant result of
this work was the surprisingly high concentration of
oxygen which was necessary to induce cracking. This
suggests the possibility that untreated water can be
used safely if adequate deaeration of the boiler is pro-
vided. Carbon steel samples were subjected to sev :re
environmental conditions without cracking. General
corrosion resistance was poor. Recommendations were
made on the test environment of the miniature heat ex-
changers which are to be tested as a follow-up to the
autoclave program. (auth)

14768 A/CONF.15/P/714

Argonne National Lab., Lemont, IIl.

HIGH TEMPERATURE AQUEOUS CORROSION OF

ALUMINUM ALLOYS. J. E. Draley, C. R. Breden,
W. E. Ruther, and N. R. Grant. 18p. $0.50(0TS).

Prepared for the Second U. N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.

It has been shown that exposure of commercial alumi-
num alloys to water at elevated temperature results in
intergranular attack and rapid deterioration. It was also
shown that alloying aluminum with nickel and iron
largely prevents this type of attack. Since that time a
considerable amount of testing has been done at several
laboratories, to determine in some detail the corrosion
behavior of this type of alloy. The one that has received
the most attention is alloy X8001, made by the addition
of 1% nickel to American commercially pure metal
(known as alloy 1100). Typical significant impurities are
0.5% iron, 0.1 to 0.3% silicon, and the order of 0.1%

1VVB0 KAPL-M-GEG-9

Knolls Atomic Power Lab., Schenectady, N. Y.
CORROSION OF SPRING MATERIALS IN HIGH TEM-
PERATURE WATER. G. E. Galonian and H. L. Tymchyn.

Apr. 24, 195% 18p. Contract W-31-109-Eng-52. $3.30
(ph OTS); $2.40 (nf OTS).

Helical springs of Inconel-X, Haynes 25, and Allegheny
A286 were corrosion tested unstressed and stressed in
compression for periods up to six months in 600 and 680°F
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water. The purpose of these tests was to determine the
rate of corrosion and resistance to stress corrosion
cracking under conditions expected in the S3G/S4G control
drive mechanisms. The results of static autoclave tests
showed that the most corrosion resistant material investi-
gated was Haynes 25. The rate of corrosion of Inconel-X
was higher than Haynes 25 but both material should be
suitable for use in the water conditions investigated. The
presence of dissolved air in the test water increased the
total amount of corrosion of all the materials but did not
produce stress corrosion cracking. Both Cr and Co-W
coatings on Inconel-X were attacked in air saturated
water. (auth)

5874 AECU-3424

Case Inst, of Tech., Cleveland.

AN INVESTIGATION OF SCALING OF ZIRCONIUM AT
ELEVATED TEMPERATURES. Quarterly Status Report
No. 15 {for] December 2, 1956 to March 2, 1957. H. B.
Probst, E. B. Evans, and W, M. Baldwin, Jr. Mar. 6, 1957
7p. Contract AT(11-1)-258. $1.80(ph OTS); $1.80 (mf
OTS).

5862

MECHANISMS OF AQUEOUS CORROSION OF ALUMINUM
AT 100°C. K. M. Carlsen (Joint Establishment for Nuclear
Energy Research, Lillestrom, Norway). J. Electrochem,
Soc. 104, 147-54(1957) March.

Various alloys of Al, as well as superpurity Al material,
have been tested in aqueous solutions at 100°C. Samples
have been polarized cathodically and anodically to study the
effect of cathodic and anodlc reactions, respectively, on the
corrosion behavior. Results are Interpreted as showing
that the alkalinity produced at the cathodes facilitates film
breakdown in these places. Consequently, alloys contalning
cathodic constituents were attacked where these constituents
were situated, while polycrystalline superpurity materlal
was attacked in the graln boundaries. The Influence of bulk
pH and inhibitors is discussed in some detall. (auth)

10535 KAPL-1739
Knolls Atomic Power Lab., Schenectady, N. Y.

CORROSION OF ALUMINUM IN HIGH TEMPERATURE
WATER. II. APPLICATION OF INFRARED SPECTRA TO
CORROSION STUDIES. R. M. Haag. Feb. 28, 1957. 16p.
Contract W-31-109-Eng-52. $0.20(OTS).

The application of infrared transmission measuremenis
to corrosion studies has been investigated. Corrosion
products may be identified in situ by reflectance measure-
ments, or after removal from the base metal. Data are
included from studies on Al alloys and hydrous Al oxides.
(auth)

10536 KAPL-1741

Knolls Atomic Power Lab., Schenectady, N. Y.
CORROSION OF ALUMINUM IN HIGH-TEMPERATURE
WATER. IIlI. INHIBITION OF CORROSION BY SODIUM
SILICATE. R. M. Haag and F. C. Zyzes. Feb. 28, 1957.
18p. Contract W-31-109-Eng-52. $0.20(0OTS).

The corrosion rate of 2-S aluminum in high purity water
and in 0.01, 0.1 and 1 wt. % sodium silicate solutions has
been measured at 200 and 250°C. A marked inhibition of
corrosion was observed in the more concentrated solutions.
(auth)

11427 CF-57-1-26

Oak Ridge National Lab., Tenn.

CARBON STEEL IN HIGH TEMPERATURE WATER.
G. E. Moore. Jan, 31, 1957. 34p. Contract W-7405-
eng-26. $6.30(ph OTS); $3.00(mf OTS).

Reslistance of carbon steel to corrosion in oxygenated
high-temperature (250°C) water was unexpeetedly good
at high oxygen concentration. Pertinent literature,
critically examined, and toroid experiments indicated
that at low oxygen concentration attack did increase
with concentration, but as oxygen concentration was
sufficiently increased, more protective films were
formed on the metal. Some corrosion factors in the
application of carbon steel to nuclear reactor systems
are discussed, (auth)

8454 AEC-tr-3215

OXIDATION OF TITANIUM, Per Kofstad and Karl Hauffe.
Translated from Werkstoffe u. Korrosion 7, 642-9(1956).
19p. B

Experimental data on the oxidation of Ti exhibit consid-
sernble discrepancies, particularly in the high-temperature
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range >800°C. The varying results are shown in the differ-
ent rates of oxidation, the time laws, and consequently also
in the activation cnergies of oxidation, On the basis of
these facts, a critical survey of previous investigations was
made to compare these data with experimental results ob-
tained by the authors and to codrdin:ate all the various find-
ings, (J.E.D.)

1349

THE CORROSION BEHAVIOR OF ALUMINUM. Hugh P.
Godard. Corrosion 11, 542t-52t(1955) Dec.

The practical corrosion behavior of aluminum is re-
viewed. Included is a discussion of the following topics:
the relative nature of corrosion resistance, resistance
criteria, factors influencing corrosion rates, common
corrosion problems, how to choose an alloy; and galvanic,
deposition, crevice and pitting corrosion. Specific
information is given on corrosion in six major environments.
Other topics considered include corrosion of brazed and
welded joints, atmospheric performance of anodized
aluminum and preventive measures. Twenty-nine references
are appended for persons interested in further studv. (auth)

2058  KAPL-1376

Knolls Atomic Power Lab., Schenectady, N. Y.
CORROSION OF IRON IN HIGH-TEMPERATURE WATER.
I. CORROSION RATES BY HYDROGEN EVOLUTION AT
240 TO 360°C. II. KIRKENDALL EXPERIMENTS. D. L.
Douglas and F. C. Zyzes. Nov. 1, 1955. 93p. Contract
W-31-109-Eng-~52.

A new method of measuring the corrosion rate of metals
in high-temperature water was developed. The method in-
volves determining the amount of Hy evolved in the reac-
tion. Corrosion measurements are carried out in small
autoclaves, the gas space of which is filled with a kmown
amount of a carrier gas, helium. After corrosion, a sample
of the gas is taken, and is analyzed on the mass spectrom-
eter. From the analysis and the amount of gas the Hy
evolved in the corrosion reaction is readily calculated.
Using this method, extensive measurements were made of

ky, kg and k; are constants. An unexplained spread in the
data prevented the determination of the constants but the
total corroston for electropolished specimens ra.ged from
about 0.5 to 1.0 millimoles of Hy evolved per square
decimeter in 500 hours. No significant difference between
Armco Fe and the high-purity Fe was found. Also, no
effect of temperature in the range 316 to 360°C was de-
tected. Corrosion behavior is the same in saturated vapor,
superheated vapor, and the dilute solutions. Annealing the
Fe for a few hours at 800°C in H, or a vacuum somewhat
increased the corrosion rate. These results are discussed
in terms of a mechanism invclving diffusion of Fe ions
through a magnetite film. At 240°C the rate-determining

2059 LRL-76
California Research and Development Co. Livermore

Research Lab., Livermore, Calif,

MASS TRANSFER OF FOREIGN ELEMENTS FROM
ZIRCONIUM DURING HIGH- TMPERATURE WATER
CORROSION. L. M. Litz, S. A, Ring, W. R. Balkwell, and
R. D. Nethaway. Jan. 1954. Decl. Sept. 29, 1955. 19p.
Contract AT(11-1)-74.

The mass transfer of Nb, Zr, Y, Sr, Rb, Se, As, and Ge
from Zr metal foils was followed during water corrosion
of the Zr at 264, 280, and 300°C, using radioactive tracers
of these elements, Diffusion appears to be the predominant
transfer process with a decrease in diffusion rate as the
corrosion film increases in thickness. Approximate dif-
fusion cogfficients were calculated. (auth)

1870 WAPD-T-254
Westinghouse Electric Corp. Atomic Power Div.,

Pittsburgh.

AQUEOUS CORROSION OF ZIRCONIUM AND ITS ALLOYS
AT ELEVATED TEMPERATURES. D. E. Thomas. 17p.
Contract {AT-11-1-GEN-14]. $3.30(ph OTS); $2.40(mf
OTS).

The corrosion behavior of Zr and Zr alloys is discussed.
Corrosion test specimens are bright etched in a solution
of HyO, HNOjg, and HF in the ratio 10:9:1 and rinsed prior
to exposure. Specimens are suspended In stainless steel
pressure vessels containing degassed high-purity H,0 at
temperatures below the critical point (705°F) at equilib-
rium pressure. (J.H.M.)
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Utah. Univ., Salt Lake City.
AN ABSTRACT COMPILATION OF THE LITERATURE ON
HIGH TEMPERATURE OXIDATION OF METALS. W.Mar-
tin Fassell, Jr., Martha S. Chamberlain, and Robert C.
Peterson. [nd]. 330p. (NP-4492; Technical Report 2,
(Pt. 2)).

This annotated bibliography consists of more than 400
references to published literature and report literature.
An author index is provided.

HNO, 5.05.06

6766 A/CONF.15/P/30

THE EFFECT OF METAL SPECIES PRESENT IN IR~
RADIATED FUEL ELEMENTS ON THE CORROSION
OF STAINLESS STEEL IN NITRIC ACID, A. B.
McIntosh (United Kingdom Atomic Energy Authority,
Culcheth, Lancs, Eng.), and T. E. Evans (Mond Nickel
Co., Ltd., London). 21p.

The presence in solution of dichromate ions or the
oxidized members of other redox couples, e.g., Ce(IV)
or Ru(VII), leads to accelerated attack of stainless steel
by nitric acid. Chemical processing of irradiated re-
actor fuel elements may involve dissolution by nitric
acid in stainless steel chemical plant and, since isotopes
of cerium and ruthenium normally present as fission
products will also pass into solution, accelerated corro-
sion rates are to be expected. Observed corrosion rates
are found to be much lower than those predicted on the
basis of laboratory experiments conducted under non-
frradiated conditions. This is because the beta-gamma
activity of the fission products maintains the oxidation
potential of the solution below that at which the cerium

CORROSION OF WELDED STAINLESS STEELS IN
ACID SOLUTIONS. M. M. Kurtepov and A. 8.
Gryaznova (Inst. of Physical Chemistry). Metalloved. .
Termich. Obrabotka Metal. No. 4, 41-4(1959) Apr.

The effects of thermal treatment on the corrosion
resistance of 1X18HST in argon arc-welded seams
were analyzed. Specimens were quenched in water at
1050°C and stabilized at 850°C for 3 hours, then cooled
in alr. Comparisons were made with standard un-
treated specimens. Tests were made in boiling solu-
tions of 67% nitric acid for 200 hours with solution

changes after 1vv nours. Results showed that thermal
treatments lowered the corrosion resistance. Con-
centrated inter-crystalline corrosion was observed
along the welded seams, with the deepest corrosion
after repeated short-period heating at 660°C (2 hours).
An increased corrosion rate was found in titanium-
stabilized seams in acid oxidizing solutions; however,
titanium stabilized and nonstabilized seams show the
same intercrystalline corrosion after repeated, short-
period heating. (R.V.J.)

NITRATION EFFECTS ON STAINLESS STEEL CORRO-
SION RESISTANCE. A. G. Andreeva and L. Ya.
Gurevich. Metalloved. i Termich. Obrabotka Metal.
No. 4, 34-40(1959) Apr. (In Russian)

Electrode potentials of 4X14H2B2 (0.42% C, 13.75%
Cr, 12.6% Ni, 1.5% W, 0.5% Mo, 0.4% Si, and 0.7% Mn)
and 4X14H2B2 (0.4% C, 13.5% Cr, 2.68% Ni, 2% W,
0.55% Si, and 0.55% Mn) in 0.01 N of sodlum chloride
solution were investigated. The 4X14H14B2M steel
was nitrated at 560°C for 48 hours; ammonjum dis-
sociation was 25 to 35%. The 4X14H2B2 was nitrated
at 600°C for 24 hours. The changes in nitrated steel
corrosion resistance, depending on the depth of the
layer, corresponds to the changes in the electrode
potential. The layers with low corrosion resistance
and lowered electrode potentials, found at a certaln
depth of nitrated steels, were composed of chromium
nitrides and solid solutions, impoverished by chromium
and nitrogen. (R.V.J.)

10848 CF-58-9-63

Oak Ridge National Lab., Tenn,

USE OF 95% NITRIC ACID IN TITANIUM ""ESSELS.
A. Fitch. Sept. 5, 1958. 7p. Contract [W-7405-eng-
26]. $1.80(ph), $1.80(mf) OTS.

A literature survey was made to define the maximum
gafe concentration of nitric acid in titanium process
equipment. Acid initially containing 2% more of water
and 3% or less of NO, appears to be safe to use in the
Darex process. (auth)

10587

CORROSION RESISTANCE OF FIVE STAINLESS AL-
LOYS IN NITRIC ACID CONTAINING CHLORIDE. L L
Tingley (Dept. of Mines and Technical Surveys, Ottawa,
Can.). Corrosion 14, 273t-4t(1958) June.
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A number of stainless steels and the new alloy Ni-O-
nel were tested in solutions 8N in nitric acid and 0.2N
in chloride. Stainless steels Types 304L, 316, 309S Nb,
and 329 were all resistant to the liquid and hot vapor,
but only Type 329 showed good resistance to the con-
densing vapors from these solutions. The resistance of
this steel was about 1000 times as great as that of
Types 304L, 316, and 309S Nb. (auth)

13920
THE CORROSION OF STAINLESS AND CARBON
STEELS DURING CATHODIC POLARIZATION IN
NITRIC ACID SOLUTIONS. N. D. Tomashev, M. M.
Kurtepov, and E. N. Mirolyubov (Inst. of Physical
Chemistry, Moscow). Zhur. Fiz. Khim. 32, 904-8
(1958) Apr. (In Russian)

Corrosion of stainless steel, niobium steel, and car-
bon steel in nitric acid solutions of 3 to 40% was
studied. (R.V.J))

10582 WADC-TR-57-302
Bell Aircraft Corp., Buffalo.
INVESTIGATION OF CORROSION INHIBITORS FOR
FUMING NITRIC ACID. [Period covered] November 21,
1955 to June 7, 1957. William H. Bergdorf and
Edward J. Kinsey, Jr. Sept. 12, 1957. 156p. Project
title: FINISHES AND MATERIALS PRESERVATION.
Task title: CORROSION AND CORROSION PREVEN-
TION. Contract AF33(616)-3056. (AD-151116).
Development of a corrosion inhibitor for fuming
nitric acid that has corrosion-inhibiting and scale and
sludge-formation properties superior to those of hydro-
fluoric acid was investigated. Ammonium hexafluoro-
phosphate in amount equivalent to 0.30% by weight
hydrofluoric acid was found to provide better inhibition
to the corrosion of 615-T6 aluminum alloy and 17-7PH
was effected by these exposure conditions. Film-
formation studies were conducted on aluminum and
stainless steel specimens that had been exposed to the
liquid and vapor phases of the several inhibited sys-
tems and subsequently rinsed in water and methylene
chloride. Both rinses removed the inhibited acids from
the specimens, but methylene chloride failed to remove
corrosion products. Hydrofluoric acid, phosphoric acid
plus hydrofluoric acid, and ammonium hexafluorophos-
phate at optimum concentrations dissolved in specifica~
tion Types I and III acid media were tested in vessels
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fabricated from the aluminum and stainless steel alloys
for a period of 60 days at 70, 120, and 160°F., Ammo-~
nium hexafluorophosphate produced the greatest pres-
sures during the test period. This inhibitor, however,
suffered the smallest loss in concentration and in gen-
eral provided the best inhibition. (auth)

4430 KLX-10057
Vitro Labs., West Orange, N. J.
FISSION PRODUCT SEPARATIONS STUDY. Quarterly
Progress Report for September 27 —-November 30, 1956.
vitro Job 2077. R. A. Keeler, C. J. Anderson, G. V.
Delaney, and R. Del Grosso. Dec. 31, 1956, 12p. [For
Oak Ridge National Lab., Tenn.] Contract W-7405-eng-26,
Subcontract 994. $3.30(ph OTS); $2.40(mf OTS).
Compatibility studies of HNOy in stainless steel at 300°C
and 1500 psi yielded corrosion rates of 0.3, 0.7, 0.8, and
3.0 mils/run for types 347, 304, 310, and 316. The use of
a quartz liner is investigated. Some work with Al(NOg),
precipitation and Sr,(S0O;) solubility in H,O and HNO; at
various temperatures is reported. (T.R.H.)

11828 V' IGR-TN/C-419

Gt, Brit. Culcheth Labs., Culcheth, Lancs, England,
NITRIC ACID CORROSION AND POLARISATION OF A
AUSTENITIC STEEL—-EFFECT OF ADDED SPECIES.
T. E. Evans. Nov, 1956, 26p.

The effect of added species on the corrosion of 18/
23/Nb austenitic steel in boiling nitric acid is consid-
ered in relation to the oxidation potential of the systems,
It is shown that stainless steels corrode at an acceler-
ated rate when the standard oxidation potential of redox
species added to the solution is between about 1.3 and
1.55. The mechanism of accelerated corrosion involves
oxidation of chromium in the oxide film normally pres-
ent on stainless steels from the Cr-III to Cr-VI oxida-
tion state, This destroys the corrosion resistant prop~
erties of the steel. When species which produce
accelerated corrosion in nitric acid are present this re-
action takes place anodically at a potential of about
1.15 V and is virtually unpolarized. When accelerated
corrosion occurs the cathodic reaction is also depolar-

INHIBITION OF NITRIC ACID CORROSION OF STAINLESS
STEEL. Interim Report. W. L. Walker. May 1, 1956.
8p. (HW-42100)

An investigation was made to determine the effect of
removing NO™ and NOj, on the corrosion rate of a stain-
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less steel in 65 wt. % HNO;. Samples of type 304-L
stainless steel were subjected to a sensitizing heat treat-
ment and exposed in sealed glass capsules to: 65 wt. %
HNO; solutions which contained 0.2M, 0.1M, 0.01M, and
0.001M urea, and solutions of 65 wt. % HNO, which had
been respectively sparged with O, air, and an inert gas
prior to sealing. No inhibitory action was observed for
any of these theoretical inhibitors under the conditions of
this test. The testing technique was revised to provide for
a continuous addition of the inhibitors to a boiling solution
of 65 wt. % HNO;, and the exposures were re-run; with the
exception of the inert gas sparge. The results of these
exposures indicate that a reduction of corrosion by a factor
of three can be achieved by the use of urea in concentra-
tions of 0.2M, and by a factor of two using 0.1M urea. The
other concentrations of urea and the gas sparges exhibited
insignificant reductions in the corrosion rate.

CORROSION DATA FOR LaBOUR ALLOY R-55 AND
WORTHITE IN UO; PROCESS STREAMS. K. L. Sanborn.
Decl. Jan. 4, 1956. 3p. (HW-20725)

A corrosion test program to determine the suitability of
La Bour R-55 and, Worthite for use in the construction of
circulating pumps for the UO; process was completed.

La Bour R-55 did not show satisfactory resistance to 65%
HNO;, though it was satisfactory when used with 78%
U0,(NO,),. The Worthite, tested only in the UO,(NQ;),
solution, showed satisfactory resistance.

236 HW-32877
Hanford Atomic Products Operation, Richland, Wash.
THE EFFECT OF CHROMIUM IN NITRIC ACID SOLU-
TION ON THE CORROSION RESISTANCE OF TYPES 304L
AND 309SCb STAINLESS STEEL. Kenneth L. Sanborn.
Aug. 31, 1954. Changed from OFFICIAL USE ONLY Jan.
28, 1957. 6p. Contract [W-31-109-Eng-52]. $1.80(ph
OTS); $1.80(mf OTS).

The corrosive effects of Cr** and Cr®* in HNO; solu-
tions of various concentrations on types 304L and 309SCb
austenitic stainless steel are presented. (W.L.H.)

Gt. Brit, Culcheth Labs., Culcheth, Lancs, England,
THE INFLUENCE OF WELDING ON THE CORROSION
RESISTANCE OF 18/13/1 STEEL, EFFECT OF PRES-
SURE WELDING. H, N. Jones, July 1, 1953, 16p,
When 18/13/1 steel pipes are joined by pressure
welding, subsequent exposure to boiling 70% nitric acid
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causes severe local attack, The regions sensitive to
corrosion are on the outer surface of the pipe and take
the form of narrow bands immediately adjacent to the
weld junction, The inner surface of the pipe corrodes
uniformly and at a normal rate, Investigation has shown
that the local sensitivity to attack is probably a result
of the thermal cycle through which these regions pass
during the welding operation. It is not caused by the
chemical nature of the heating gases, although an alter-
ation in the character of the flame causes a corre-
sponding alteration in the geometry of the sensitive
region. A similar type of attack takes place on flash-
welded pipes. (auth)

8864 CF-51-5-190

[Oak Ridge National Lab., Tenn.]

CORROSION NEWSLETTER NO. 3. James L. English.
May 29, 1951. Decl. Feb. 7, 1956. 15p. Contract [W-
7405-eng-26]. $3.30(ph OTS); $2.40(mf OTS).

Variations in the appearance of HNO;-pretreated stainless
steel specimens were traced to insoluble Fe compounds
introduced into the bath from the treatment-vessel surface.
Additional experimental data on the corrosion behavior of
347 stainiess steel in 250°C UO,80, are given. (D.E.B.)

3596 HW-20765
Hanford Works, Richland, Wash.
CORROSION TESTS ON STAINLESS STEEL PLATE-
WASTE METAL RECOVERY PROCESS. Kenneth L.
Sanborn. Apr. 9, 1951. Decl. Dec. 7, 1955. 5p. Con-
tract [W-31-109-Eng-52]. $1.80(ph OTS); $1.80(mc).
Significant improvement in the resistance of 347 stain-
less steel to boiling 65% HNOg was obtained by annealing
for 4 hr at 1650°F, followed by a water quench. Less im~
provement was noted when the plate was annealed for i/2 hr
at 1975°F followed by air cooling. (K.S.)

3806 AECD-3735

National Lead Co. of Ohio, Cincinnati.

CORROSION IN A NITRIC ACID CONCENTRATOR. Fred
H. Meyer, Jr. [nd.] Decl. Jan. 9, 1956. 1llp. $3.30(ph
OTS); $2.40(mf OTS).

Corrosion rates of stainless steels and other construc-
tion materials in nitric acid concentrator process solu-
tions under operating conditions were determined. Stain-
less steel No. 347 showed lower corrosion rates in boiling
HNOy— HF solutions under reduced pressures. (C.W.H.)
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5557 CEA-tr-R-396

COMPORTEMENT ELECTROCHIMIQUE DE L’ACIER
INOXYDABLE DANS UNE SOLUTION D’ACIDE SULFU-
RIQUE. (Electrochemical Behavior of Stainless Steel in a
Sulfuric Acid Solution). N. Ya. Bune (Boune) and Ya.

(Ia.) M. Kolotyrkn (Kolotyrine). Translated into French
from Doklady Akad. Nauk S.S.S.R. 111, 1050-3(1956). 11p.
A potentiostatic method was applied to the study of the
electrochemical behavior of stainless steel in 1.0N H,80,.

The potentiostatic method of measuring polarization has
several advantages which appear whon compared with data
from ordinary methods. The study indicated that surface
passivation was not involved but a passivation of the steel
by reactions forming metallic fons of lower oxidation
states. (T.R.H.)

17314 ORNL-2735

Oak Ridge National Lab,, Tenn.

CORROSION STUDIES FOR THE HRT CHEMICAL
PROCESSING PLANT, J. L. English, J. C. Griess, and
D. J. Krause, July 24, 1959, 42p, Contract W-7405-
eng-26. $1.25(0TS).

The corrosion resistance of a number of materials
considered for use in the HRT Chemical Processing
Plant was determined in HySO, solutions, Ta was found
to be fully resistant to boiling 4 M and 10.8 M H,;50, so-
lutions used for the dissolution of corrosion and fission
products removed from the homogeneous-reactor fuel
solution, Ta was immune to H, embrittlement in these
solutions. Crystal-bar Zr and Zircaloy-2 were fully
resistant to attack by boiling 4 M H,;SO, solution but
were attacked at rates of 5 to 10 mpy in boiling 10.8 M
H,SO, solution, Carpenter 20-Cb stainless steel was
-completely resistant to 4 M HygSO, solutions at 38°C, the
temperature in the decay 's_forage vessels of the chemi-
cal processing plant, and generally was resistant to
similar Hy80, solutions at atmospheric boiiing tem-
perature, ~ 110°C. In a few isolated cases, however, the
alloy was prone to stress-corrosion cracking and to
knife-line attack in several of the boiling 4 M HySO, en-
vironments, Corrosion rates of types 347 and 316 stain-
less steel in boiling 4 M H,80, solution were in excess
of 75,000 mpy; howevef in the presence of synthetic
corrosion and fission products, corrosion attack was
reduced to 10 mpy or less. A similar, but less drastic,
reduction in the rate of attack on Carpenter 20-Cb

stainless steel was experienced with additives present
in the boiling 4 M H,SO, solution, The corrosion rate of
the latter alloy in boiling and helium-aerated 4 M HySO,
solution was accelerated by Ru, a fission-product ele-
ment. (auth)

STUDIES ON THE MECHANISM OF ELECTROCHEMI-
CAL CORROSION OF TITANIUM. I. THE EFFECT OF
HALIDE IONS ON THE CORROSION AND ELECTRO-
CHEMICAL BEHAVIOR OF TITANIUM IN SULFURIC
ACID. N.D. Tomashov and R. M. Al'tovskii (Inst. of
Physical Chemistry, Academy of Sciences of SSSR,
Moscow). Zhur. Fiz. Khim. 33, 610-16(1959) Mar.

(In Russian)

The corrosion behavior of tifanium is determined by
the presence of a protective oxide film on its surface.
The halide ions C1~ and Br~ in sulfuric acid in an
atmosphere of air and of hydrogen have a double effect
on the corrosion of titanlum activating it in dilute acid
solutions and retarding the corrosion in more concen-
trated solutions. In all sulfuric acid solutions studied
1~ ions passivate titanium in air, whereas in hydrogen
this is true only for concentrated solutions. The re-
tardation of titanium corrosion by halide ions may be
explained by their forming adsorbed or phase protec-
tive films on the titanium surface. The dissolution of
titanium in sulfuric acid obeys the laws of electrochemi-
cal kinetics. (auth)

17125

SULFURIC ACID CORROSION OF STAINLESS STEELS.
W. L. Mathay (U. S. Steel Corp.). Ind. Eng. Chem. 50,
No. 9, 85A-6A(1958) Sept.

To obtain the greatest economic advantage from the
use of stainléss steel in the chemical industry, the
environment and design of equipment in which the steels
are used must be properly selected. The chromium—
nickel austenitic steel depend on a passive film on the
surface for corrosion resistance to dilute sulfuric acid.
Oxidizing agents in sulfuric acid promote the corrosion
resistance of these steels; however, it 18 necessary that
the oxidizers have free access to the metal surface con-
tinuously. Methods of evaluating steels for various pur-
poses, including laboratory and plant equipment, are
discussed. (J.R.D.)
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16371

THE ELECTROCHEMICAL PROPERTIES AND CORRO-
SION BEHAVIOUR OF TITANIUM IN SULFURIC ACID
SOLUTIONS. V. V. Andreeva and V. I. Kazarin (Inst. of
Physical Chemistry, Academy of Sclences, USSR).
Doklady Akad. Nauk S.8.S.R. 121, 873-6(1958) Aug. 11.
{In Russian) -

The corrosion resistance of titantum in solutions of
sulfuric acid was investigated. Dlagrams were plotted
showing the rate of corrosion, potential, and critical
anode density of current In various sulfuric acid solu-
tions. (R.V.J.)

13122

ON THE PASSIVATING PROPERTIES OF SULFATE
IONS. I. L. Rosenfeld and V. P. Maksimchuk (Inst. of
Physical Chemistry, Academy of Sciences, USSR).
Doklady Akad. Nauk 119, 986-9(1958) Apr. 11, (In
Russian)

Sufficient quantities of sulfate lon act as passifiers
for the stainless steel. The passivation effect of SO}~
is conditioned by the presence of chromium and in a
lesser degree by nickel. In the presence of chlorine and
sulfate ions the processes on the electrode surface are
assumed to be adsorptive and the sulfate ion passivation
must be caused by its adsorption on the metal surface
and its displacement of ions of chlorine. (R.V.J.)

16372
ANODIC PROTECTION OF TITANIUM IN SULPHURIC
ACID. N. D. Tomashov, R. M. Al'tovskii, and A. G.
Arakelov (Inst. of Physical Chemistry, Academy of
Sciences, USSR). Doklady Akad. Nauk S.S.8.R. 121,
885-8(1958) Aug. 11. (In Russian) "‘
Tests were made of the corrosion resistance of ti-
tanium in solutions of sulfuric acid with and without
anode protection. (R.V.J.)

4432 NP-6208

Utah. Univ,, Salt Lake City. Inst. for the Study of Rate
Processes.

KINETIC STUDY OF THE CORROSION OF NICKEL IN

SULFURIC ACID. Technical Report No. 20. Charles H.

Pitt and Milton E. Wadsworth. Jan. 31, 1957. 24p.

Project NR-051-192. Contract N7-onr-45103.

The corrosfon of Nl in H,SO; solutions in the tempera-
ture range of 75°C to 125°C and from 0 to 600 psi partial
O, pressure was investigated. The variation of rate as a
function of agitation, time, acid concentration, and partial
pressure of oxygen was determined. The rate was found to
be linear over the range of time investigated under the
experimental conditions of this study and varied directly
with O, concentration. A systematic variation of acld con-
centrations using buffered solutions indicated a process in
which the undissociated H,S8O, molecule plays an im-
portant part. Calculation of the activation energy for the
process gave a value of approximately 4 kcal for the rate
determining step. The rate determining step was con-
sidered to be the adsorption of O, on a site containing
adsorbed H,SO,. (auth)

IRRADIATION 5.05.08

13969 AERE-C/R-2826

United Kingdom Atomic Energy Authority, Research
Group, Atomic Energy Research Establishment,
Harwell, Berks, England.

THE OXIDATION AND CORROSION OF ZIRCONIUM

AND ITS ALLOYS, L DESTRUCTIVE INTERNAL

OXIDATION OF ZIRCALOY-2 IN STEAM UNDER IRRA-

DIATION AT 300°C. K. Alcock and B, Cox., Feb, 1959.

26p, $0,98(BIS).

Destructive localized attack on Zircaloy-2 has been
observed and reproduced in steam under irradiation at
300°C in BEPO, Despite visual similarities with the
rapid hydriding attack of Zircaloy-2 observed at Chalk
River, metallographic examination has failed to reveal
any unusual accumulation of hydride in the metal, Pos-
sible explanations of this phenomenon are discussed and
the future program outlined. (auth)

5895 YAEC-93
Westinghouse Electric Corp. Atomic Power Dept.,
Pittsburgh.
CORROSION PRODUCT TRANSPORT AND DEPOSITION
UNDER IONIZING RADIATION, C. C. Thomas, Jr. and
H. W. Lacock—H. Y. Cadoff, ed. Dec. 1958. 34p. For
Yankee Atomic Electric Co. Contract AT(30-3)-222,
Subcontract No. 1. $6.30(ph OTS); $3.00(mf OTS).
A study was made of corrosion product transport and
deposition on Zircaloy-2 and AISI 304 stainless steel in
the presence and absence of ionizing radiation. Three
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100-hour irradiation tests, using 2-Mev electrons from a
Van de Graaff accelerator, and four 100-hour nonradia~
tion tests were performed In 600°F pressurized water,
Data from the seven runs and an additional exploratory
run are presented. In addition, complete experimental
procedures and descriptions of the apparatus are in-
cluded. Control of pH was obtained by using H and OH
form ion exchange resins for pH 7 and Li and OH form
ion exchange resins for pH 10. The major conclusion to
be drawn from the present work is that the deposition on
Zircaloy-2 at pH 10 and 600°F is higher than on AISI 304
gtainless steel at the same conditions, (auth)

9734 NAA-SR-2046
Atomics International Div., North American Aviation,

Inc., Canoga Park, Calif,

DYNAMIC CORROSION IN POLYPHENYLS UNDER IR~
RADIATION. H. E. Kline, N, J. Gioseffi, and W, N.
Bley. May 15, 1958. 29p. Contract AT(04-3)-88.
$1.00(0TS).

Corrosion specimens of various materials were ex-
posed to polyphenyls in the NAA-20 loops at MTR, and
compared with out~of-pile specimens in the same
coolant streams over the temperature range of 500° to
650°F. Aluminum, 304 and 410 stainless steel, carbon
steel, and 4130 alloy steel exhibited good to excellent
resistance. Magnesium and zirconium were unsatis-
factory. Integrated neutron fluxes of the order of 2 x
10" thermal, and 1018 fast, did not affect the corrosion
resistance of the materials studied. (auth)

424 AEC-tr-3410

ATMGSPHERIC CORROSION OF METALS UNDER
RADIATION. A. V., Byalobzheskii. Translated by
Lydia Venters (Argonne National Lab.) from Doklady
Akad, Nauk 8.8.8.R, 119, 515-17(1958). 8p.

The effect of radiation on the corrosion of iron,
copper, aluminum, stainless steel, and zinc in air at-
mosphere at 98% relative humidity was studied. Results
indicate that no corrosion occurs in a dry atmosphere.
During irradiation under atmospheric conditions corro-
sion takes place underneath the moist film appearing on
the surface of the metal as the results of condensation
or adsorption of water vapor, and consequently this
corrosion bears an electrochemical nature as does the
usual atmospheric corrosion. Data presented show that
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nitrogen, inert under general conditions, under radiation
turns info a corrosion activating agent. The activation
of nitrogen takes place only in the presence of oxygen,
and consequently is attributed to the formation of its
oxygen products, with the predominant one being N;O;.

22108
THE EFFECT OF ELECTRON IRRADIATION ON THE

CORROSION OF IRON, STAINLESS STEEL AND ALU-
MINUM IN SODIUM CHLORIDE SOLUTIONS. M. N,
Fokin, T. V. Matveeva, N. D. Tomashov, A. V. Bia-
lobzheskii, and V. D. Val’kov. (Inst. of Physical Chem-
istry, Academy of Sciences, U.S.S.R.). p. 137-43 of
‘‘Radiation Electrochemical Processes.”’

Studies are presented on the effect of electron irra-
diation on the corrosion properties of Fe, stainless
steel, and Al in NaCl solutions. Results show that Al
and Fe and stainless steel corrode at a rapid rate when
subjected to electron irradiation in the NaCl solutions.
(W.L.H.)

OTHER (MISCELLANEOUS) 5.05.09

HIGH PERFORMANCE MATERIALS, ALLOYS AND
REACTIVE METALS. F. S. Badger (Haynes Stellite Co.,
Kokomo, Ind.). Ind. Eng. Chem. 50, 1608-11(1958) Nov.

Corrosion tests were made of n?)lybdenum, stainless
steels, Hastelloy alloys, tantalum, zirconium, tungsten,
and niobium under various conditions in widely used
mineral acids, such as nitric, hydrochloric, phosphoric,
and sulfuric. The results are tabulated and graphically
represented. In addition, some comparisons of oxidation
rates of metals and alloys are presented. The presenta-
tion is intended as a guide for selecting alloys and
metals for service under corrosive conditions in the
chemical industry. (J.R.D.)

10588
INHIBITION OF CORROSION OF STEEL BY TETRA-
METHY LAMMONIUM BROMIDE. Rudolph Macy and
B. L. Harris (Army Chemical Center, Md.); W. C. Bull
(Spencer Chemical Co., Pittsburg, Kansas); and J. W.
Eastes (Scott Paper Co., Chester, Penna.). Corrosion
14, 280t-2t(1958) June,

A review is made of work leading to the discovery
that tetramethylammonium bromide (TMB) is an ex-
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OTHER (MISCELLANEOUS) 5.05.09 be effectively complexed by Al. Corrosion rates of 304-L,
vacuum-melted Hastelloy-F, and Ni-o-nel in HNG; solu-
cellent inhibitor of corrosion of steel by bis (2-chloro- tions are not markedly increased by low concentration (0.1
ethyl) sulfide (H). The nature of the corrosion problem to 0,3M) of ferric nitrate. However, at higher concentra-
involved s considered for both Levinstein H and dis- tions {~1 M) corrosion of an intergranular nature is se-
tilled H. The search for a stabilizer for Levinstein H vere, (WIT H)
is described. Data are reported with no stabilizer, 1
ercent hexamine stabilizer and 1 percent TMB stabi-
fizer to show the rate of decompos‘i)tlon of Levinstein H CORROSION RESISTANCE OF TITANIUM ALLOYS COMPARED
in a 75 mm shell, rate of pressure developed in a 75- WITH COMMERICALLY PURE TITANIUM. David Schlain and
Charles B. Kenahan (Bureau of Mines, College Park, Md. )
4385 HW-61662 Corrosion 14, 405t-8t, Sept 1958.
General Electric Co, Hanford Atomic Products Operation,
Richland, Wash, Titanium-8% manganese, titanium-5¢% aluminum-2 1/2%
POWER REACTOR FUELS REPROCESSING. PROGRESS tin, titanium-z% aluminum, titaniu.m-6% aluminum,

REPORT ON CORROSION STUDIES. R. F. Maness,
Aug. 26, 1959. 57p. Contract AT(45-1)-1350, OTS.
Work 18 reported on corrosion studies of candidate ma-

titanium-1% copper, and titaniu.m-5% copper alloys are .
similar to commercially pure titanium in chemical and

terials of construction for equipment for the dissolution of galvanic corrosion properties. These alloys are com-
Zii‘:;-loy cflafadlnsm in N:ﬂ'l'—lligcfl‘ola B:ll;;:g’s g; totlal dis- pletely resistant to corrosion in synthetic ocean
80. on ol 8 ©688 steel ¢ uels in - solu- .
tions, and the dissolution of stainless steel cladding in di- water{ tap water, l% sodium hydroxide, and 5% ferric
lute H,SO,. A single material of construction which could chloride solutions. In sulfuric acid solutions
be used for a processing complex which would handle all of saturated with air, the titanium alloys with the
:ll:e lz‘;:;lem;:m“‘ f(‘;?:: ;°I;§$Nn&d)‘:: ;g:“‘-‘h"f f°l‘t-u1n exception of those containing copper are resistant
© ex '0COB88 - 8eriles B n- . . o
less steels, vacuum-melted Hastelloy-F, Carpenter 20, to c'orrosn.on in 5% solution at 035.—;0 but corrode
Nio-nel, Haynes 25, and Incoloy 804 have satisfactory cor- rapidly in lo% solution. At 60°C, these alloys
rosion resistance to solutions involved in the dissolution of are inert in 1% and corrode in 5% acid. The titanium-
Zr or Zircaloy claddings, Satisfactory dissolution rates copper alloys usually are more resistant than co -
for 304-L stainless steel cladding are obtained in the . A R A
Niflex Process (1MHNO; ~2MHF) solutions, The minimum cially pure titanium to corrosion in sulfuric acid
practical fluoride to stainless steel ratio is about five, solutions and less resistant in hydrochloric acid.
Among many materials studied, vacuum-melted Hastelloy- In contact with aluminum in 0.5% sulfuric acid satur-
F offers the bestdc:rrosh:ln rl:li:itancem to thl:NS?l,u-Hl; solu- ated with air, titanium and the titanium-base alloys
tions encountered during dec ng. ex Process are the catho .
(H,S0,) dissolution rates for both annealed 304-L and 347 t . cathodic members of the couples. T:’.Lta‘nlum -
stainless steel {n 3 to 3 M H,SO are from 5 to 10 mils per and titanium-base alloys are generally anodic when in
hour. Vacuum-melted Hastelloy-F and Ni-o-nel show ade- contact with stainless steels in alr-saturated 4.7,
;1“3‘9 corrosion 1‘““";‘8‘3 ;° tlhed d*:zsot;‘:me;" 5‘;"1 80~ 9.3, and 17.5% sulfuric acid solutions but the galvanic
utions concerned in Hy80; decladding. During U or UOy corrosion of titanium alloys is almost eliminated as a °
core dissolution in HNOy following decladding, some sul- !
fate (sulfex decladding) or (fluoride zirflex decladding) will result of contact with stainless steel. (auth)
be present due to incomplete rinsing or to the presence of
solids (UF,). Residual sulfate in the concentration range 13127
has no significant effect on the corrosion of 304-L stain- THE EFFECT OF CHROMIUM ON THE SULFIDE
less steel or vacuum-melted Hastelloy~-F by HNOy, Fluo- CORROSION OF ITS IRON ALLOYS. A. K. Semenova

ride present will increase the corrosion potential but can
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and P. V. Gel'd (Kirov Ural Polytechnic Inst.,
Sverdlovsk). Zhur. Fiz, Khim. 32, 1087-94(1958) May.

The similarity of the protective action of chromium
in both the oxide and the sulfide corrosion of its alloys
with iron was confirmed experimentally. It is shown
that in the oxidation of chromium-iron alloys by sulfur,
chromjum accumulates in the inner scale layer, forming
the spinel FeCr,;8,. When the alloy contains over 12%
chromium, the inner layer consists predominately of the
sulfide spinel, abruptly retarding the diffusion of anions
and cations. This renders the alloy corrosion resistant.
(tr-auth)

16356 DP-284
Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.,
Augusta, Ga.
CORROSION BY SOLUTIONS CONTAINING HNO,, HF,
AND REDUCING AGENTS. M. LaVern Holzworth.
May 1958. 24p. Contract AT(07-2)-1. $0.75(0TS).
The corrosion of stainless steel in mixtures of nitric
and hydrofluoric acids is markedly increased by the
addition of either hydroxylamine nitrate or sulfamic
acid, but not by the addition of ascorbic acid. Silver,
Hastelloy C, and Monel corroded at rates less than five
mils per year in a nitric acid—hydrofluoric acid solu-
tion containing hydroxylamine nitrate, sulfamic acid,
and ascorbic acid. Hastelloy B, Haynes 25, Carpenter
20, and Nionel corroded at rates up to 26 mils per year.
Corrosion rates of about 25 mils per year were consid~
ered acceptable for this application. The corrosion of

8688 DP-416
Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.,

Aiken, 8. C.

CORROSION OF CARBON STEEL IN WASTE SOLUTIONS
CONTAINING MERCURY. Patricia M. Kranzlein. Nov.
1959. 12p. Contract AT(07-2)-1. OTS.

The corrosion behavior of A-285, A-135, A-106, and
A-53 carbon steel was studied in multicomponent simulated
waste solutions containing mercury. In the liquid phase, the
carbon steels corroded at a very low rate; mercury did not
increase the corrosion rate in any of the solutions tested.
In the vapor phase and at the vapor-liquid interface, pitting
occurred; the pitting was independent of solution composi-
tion, and was caused mainly by the condensation of oxygen-
ated water from the aqueous wastes. (auth)
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14767 A/CONF.15/P/699

Los Alamos Scientific Lab., N. Mex.

THE CORROSION BEHAVIORS OF PLUTONIUM AND
URANIUM. James T. Waber. 31p. $0.50(0OTS).

Prepared for the Second U. N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.

The many similarities in the chemical reactivity of
plutonium and uranium were used to gain a deeper
understanding of the mechanisms involved in the corro-
sion behavior of these metals and their alloys. It may
be concluded that the reaction in aqueous environment is
controlled by the rate of one or more reactions occur~
ring at local anodes. The corrosion behavior of binary
uranium alloys with zirconium, molybdenum, and
hafnium, as well as ternary alloys with niobium and
molybdenum, was studied to elucidate the role of mois~-
ture. Percentages of the order of 15 at. % are needed to
affect significant improvements in the corrosion resist-
ance. A cracking of the alloy specimens that is some-
times observed was related to the penetration and
subsequent fracture of hydride needles which originate
at the surface. Zirconium, aluminum, and thorium which
are soluble in the face-centered-cubic delta modification
of plutonium, reduce the rate of corrosion and render
the plutonium relatively immune to attack by moisture.
The observed rates for the better alloys are approxi-
mately equal in moist and dry air, and both rates are
the same as that of unalloyed plutonium in dry air.
(auth)

18952 CEA-tr-R-660

ETUDE DE LA RE‘ISISTANCE ;\ LA CORROSION DES
SOLUTIONS SOLIDES DE METAUX. V. SYSTEME
Cu-Ni. (Study of the Corrosion Resistance of Solid
Solutions of Metals. V. The Cu—Ni System.) N. N.
Gratzianskii (Gratziansky) and 1. A. Gutzev (Goutzev).
Translated into French by B. de Trezvinsky from
Zhur. Fiz. Khim. 31, 1740-4(1957). 13p.

The corrosion of Cu—Ni alloys and Cu and Ni by 10%
HyS0, at ambient temperatures was studied. The com-
positions used were (in at. % Cu): 80, 75, 65, 55, 50,
45, 35, and 25. The results are given as weight loss in
g/m%ir. The rate of attack varied only slightly with
alloy composition, indicating the absence of a limit of
corrosion resistance. The compositions of the solutions
after attack corresponded to the ratio of the components
in the alloys. The corrosion limit seems to depend on in-
ternal passivity or film formation. (T.R.H.)
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9722 CF-56-11-138

Oak Ridge National Lab., Tenn.

EVALUATION OF VARIOUS OXIDES IN 100-A LOOPS
(SUMMARY OF RUNS 8-58, 59, 64, 65, 66, 84, 85, 90).

A. 8. Kitzes, R. B Gallaher, and C. A. McLaughlin. Nov.
30, 1956. 2ip. Contract [W-7405-eng-26]. $4.80(ph
OTS); $2.70(mf OTS).

It was shown in a series of runs at 300°C in a 100-A
loop that the attack on stainless steel, titanium, and zir-
conium was dependent upon at least three factors: calcina-
tion temperature of the oxide, particle size of the oxide,
and the slurry velocity. It was also found that the addition
of 1500 ppm of sulfate to the slurry had little or no effect
on the attack rates. Slurries prepared from 800°C fired
oxide are more suitable than the 650°C fired oxide for use
in the various slurry programs insofar as their handling
characteristics are concerned. (auth)

5576

RECENT RESEARCH ON THE OXIDATION OF METALS
AT HIGH TEMPERATURES. J. Benard. Ind.chim belge
24, 1328-31(1959) Nov. (In French)

" Several years’ work in surface oxidation of metals by
gases at high temperatures and low pressures is reviewed.
(T.R.H.)

7660 AERE-Lib/Trans-705

THE PASSIVITY OF IRON IN NEUTRAL AND SLIGHTLY
ACID SOLUTIONS. K. G. Weil and K. F. Bonhoeffer.
Translated by F. Hudswell from Z. physik. Chem.
(Frankfurt) (N. F.) 4, 175-91(1955). 17p.

The passive state of Fe in aqueous solutions with pH
varying from 2 to 6 was investigated. Results indicated
that different passivation processes occur in neutral and
acid solutions. The higher stability of the passive state in
neutral solutions was attributed to low corrosion rate and
mixed oxide formation. (C.W.H.)

12466 ESP-52-351

Du Pont de Nemours (E. 1.) & Co. Experimental Station,
Wilmington, Del.

CORROSION OF STEEL BY HYDROGEN SULFIDE.

Progress Report [for] Period September, 15—December 11,

1952, J. C. Rowell. Jan. 8, 1953. Decl. Mar. 20, 1957.

17p. $3.30(ph OTS); $2.40(mf OTS).

5.32

The role of the iron sulfide scale in H,S corrosion of
steel is investigated. The structure, characteristics, and
mechanism of formation of the iron sulfide are given.
(T.R.H.)

2430,/ HW-21520

Hanford Works, Richland, Wash.

CORROSION OF STAINLESS STEELS BY CONCENTRATED
UNH SOLUTIONS. K. L. Sanborn. July 3, 1951, Deecl.
Dec. 3, 1955. 8p. Contract [W-31-109-Eng-52]. $1.80
(ph OTS); $1.80(mf OTS).

Stainless steels types 309 SCb and 304 ELC were
tested for corrosion in UNH solutions boiling at 230°F and
in the range 270 to 290°F. Types 3098, Carpenter 20, 309
SCb, and 304 ELC were tested in UNH solutions in the
range 244 to 255°F. The performance of Esco 40-T, an
alloy of 18-12 chromium-nickel content, was compared to
309 SCb in concentrated UNH solution at 300°F. (auth)

STEELS (GENERAL) 5.05.10

588

NEW CORROSION-RESISTANT HIGH-CHROMIUM
ALLOYS FOR CASTING. K. I. Vashchenko and L. L.
Rostovtsev. Sbornik Statel Vsesoyuz. Nauch. Issledov-
atel. 1 Konstrukt. Inst. Khim. Mashinosfroeniya 23, 14-
37(1957). (Translated from Referat. Zhur. Met. No. 1,
1959, p.172).

Corrosion resistance of specimens and components
were investigated in 67% HNOQy, in boiling 25 and 5%
HNOy, in 93% H,80,, and in 50% CHyCOOH. Mechanical
properties (g, 6, and &), microstructure and fluidity of
cast Cr steels were also investigated. This included
steels containing additions of Cu (up to 1.5%) and Ti (up
to 0.32%). It was established that an increase in Cr
content beyond 23% (at 0.35% C) produces a slight in-
crease in the corrosion resistance of the metal in an
HNOjy solution. Addition of Cu and Ti did not have any
effect. Steels are recommended for operations involv-
ing contact with HNO,. The mechanical properties of
the alloys (without heat treatment) are o, 40— 45
kg/mm? 6 1.0-2.0%; a, 0.25—0.8 kgm/cm?, and Hy 179
to 197.
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14534

NEW STAINLESS STEELS RESIST PITTING, ABRASION.
R. B. Norden, ed. Chem. Eng. 66, 210, 212(1959)

June 15.

The properties of PH-55A, PH-55B, and PH-55C
stainless steels are tabulated and compared with other
stainless steels. These metals offer high strength with-
out severe cold working, and they are corrosion and
abrasion resistant. (T.R.H.)

11895

FOUR NEW STAINLESS ALLOYS. Norman S. Mott
(Copper Alloy Corp., Hillside, N. J.). Iron Age 183,
No. 16, 118-21(1959) Apr. 16.

Four corrosion-resistant high-strength stainless
steel alloys designated PH-55 alloys are presented.
The composition of these alloys are: PH-55A, Cr—
Ni—8i—-Mo; PH-55B, Cr—Ni—-8i—Cu— Mo; PH-55C,
Cr—Ni—-S8i—Cu—Mo; and PH-55D, Cr—Ni-Si—Mo.
All of these alloys can be cast and some can be rolled
and forged. Physical properties of these materials are
presented. (W.L.H.)

STAINLESS ALLOYS, PRESENT AND FUTURE, W, O,
Binder (Electro Metallurgical Co., Niagara Falls,
N. Y.). Chem. Eng. Progr. 54, No. 11, 45-50(1958)
Nov. -

The corrosion and metallurgical properties of
stainless steels are discussed,

THE CORROSION OF TYPE 304L STAINLESS STEEL BY
SOLUTIONS OF NITRIC ACID-SODIUM DICHROMATE
AND NITRIC-HYDROFLUORIC ACIDS. William L.
Walker. Oct. 29, 1956. 5p. (HW-46369)

13121
OBSERVATIONS ON CORROSION RESISTANCE OF
HIGH STRENGTH STAINLESS STEELS FOR AIRCRAFT.
John Halbig and O. B. Ellis (Armco Steel Corp.,
Middletown, Ohio). Corrosion 14, 389t-95t(1958) Aug.
Stainless steels of the precipitation hardening type are
used extensively in airframe components. In this paper,
compositions and properties of several of these alloys

are described. The corrosion performances of the
Armco 17-4 PH and 17-7 PH precipitation hardening
alloys are compared with those of other hardenable
stainless steels. The results of accelerated corrosion
tests with these materiais in both bar and sheet form
are reported for a number of acids of varying concen-
trations and temperatures. Data also are presented for
the new precipitation hardening stainless alloy PH 15-7
Mo. Properties needed in materials used for aircraft
structures are itemized. Variables affecting corrosion
resistance of precipitation hardening stainless steels
are discussed briefly. Other topics covered include re-
sistance to high temperature-high purity water, effects
of nitriding, atmospheric corrosion resistance, resist-
ance to sea water, galvanic corrosion, stress cracking,
and brazing and welding. (auth)

Uo,$0, 5.05.11

11905

CORROSION BEHAVIOUR OF RESISTANT METALS IN
URANYL SULPHATE SOLUTION. N. Dekleva and

I. Perman. ¢‘‘J. Stefan’’ Inst. Repts. (Ljubljana) 4, 157-
63(1957). -

Five resistant metals, which might eventually be
considered as suitable for protective coatings, e.g.,
Ru, Ti, Pt, Ta, and Au, were chosen and their resist-
ance tested against acid uranyl sulfate solution at 100°C
and at normal pressure as well as at 200°C and at a
pressure of 16 atmospheres. Among all five metals
tantalum and ruthenium turned out to be the most re-
sistant. Titanium only becomes resistant when a suf-
ficiently strong protective fllm of titanium oxide is
produced, which protects the titanium metal against
further dissolving. Gold and platinum cannot be used
as they are constantly slowly dissolving. The tlme
dependence of the rate of dissolution for all the metals
investigated is also given. (auth)

8866 CF-51~11-196
[Oak Ridge National Lab., Tenn.]
CORROSION NEWSLETTER NO. 7. J. L. English. Nov.
27, 1951, Decl. Feb. 7, 1956, 34p. Contract [W-7405-
eng-26). $6.30(ph OTS); $3.00(mf OTS).

Commercial grade Ti metal was extremely resistant to
1.71M UO,80, at 250°C; a weight gain of 0.01 mg/cm? after
227 hr was measured. A second sample gained 0.09 mg/
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cm? after 800 hr. Titanium autoclaves were used for these
tests. In 0.17TM UO!SO‘ — O, pressurized systems, Ti metal
gained 0.05 mg/cm*® after 100 hr at 250°C and was slightly
anodic to 347 stainless steel after 168 hr at 250°C. A cor-
rosion rate of 0.9 mil/yr was obtained on the coupled Ti as
compared to 0.2 mil/yr for the stainless steel. The corro-
sion rate on 347 stainless steel exposed to 0.17M UO,80,
pressurized with O, was 0.3 mil/yr after 268 hr at 250°C.
The results of a series of tests to determine variations in
total U concentration at different levels in an autoclave op=~
erating at 250°C disclosed no such concentration gradients.
(auth)

8865 CF-51-10-100
Oak Ridge National Lab., Tenn.
CORROSION NEWSLETTER NO. 6. J. L. English. Oct.
9, 1951. Decl. Feb. 9, 1956. 14p. Contract [W-7405-eny
26). $3.30(ph OTS); $2.40(mf OTS).

The vapor-phase corrosion behavior of stainless stee:
and the effect of oxygen exposure on pretreated stainless:
steel, using UO,S0, at 250°C, are discussed. (W.L.H.)

SURVEYS 5.05.12

Technical Information Service Extension, AEC.
CORROSION: A BIBLIOGRAPHY OF UNCLASSIFIED RE-
PORT LITERATURE. July 1956. 36p. (TID-3302).

This bibliography contains 111 annotated references to
unclassified reports on the corrosion of alloys, com-
mercial alloys, ceramics, and plastics. References are
included to reports written prior to Dec. 15, 1853. Author,
subject, and report number indexes are provided.

Technical Information Service Extension, AEC.
CORROSION. A BIBLIOGRAPHY OF UNCLASSIFIED RE-
PORT LITERATURE. Robert E. Allen, comp. June 1954.
54p. (TID-3048).

This annotated bibliography contains 214 references citing
corrosion data found in the unclassified reports held by the
Technical Information Service Extension, Oak Ridge, as of
Jan. 1, 1954. Author, subject, and report number indexes
are included.
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5553 CF-58-9-3

Oak Ridge National Lab,, Tenn.

MULTIFACTOR RATIO ANALYSIS (FACTOR ANALYSIS)
OF CORROSION DATA USING LOGARITHMIC TRANSFOR-
MATIONS, E. L. Compere. Sept 3, 1968. 12p. OTS,

A simplified analysis method for the examination of
complex corrosion data is presented in terms of data
from slurry corrosion toroid experiments, This method
facilitates the assignment of average effects to specific
imposed experimental variables in a test series, It is
based on statistical analysis of variance procedures but
emphasizes the use of averages and presents results rela-
tive to a chosen reference experimental condition. The use
of the logarithm of attack rate results in the expression of
the effects of variables as ratios or multiplicative terms,
(auth)

CORROSION REVIEW FOR 1958. Anton de S, Brasunas.
Ind. Eng. Chem, 51, No, 1, 93A-5A(1959) Jan.

Corrosion research efforts, foreign and domestic, in
1958 are briefly summarized. References to especially
significant research are given. (D.E.B.)

SELECTION OF ALLOYS FOR CORROSION RESISTANT
SERVICE. W. T. Bryan (Duriron Co., Dayton, Ohio).
Metal. Progr. 74, No. 6, 102-5(1958) Dec.

Factors that should be considered in the selection of
alloys for corrosion-resistant service are discussed.
Characteristics of the corrosive environment, mechan-
ical properties, and metallurgical structure are some
of the factors that are considered. The discussions are
limited mostly to the performance of iron—chromium,
iron— chromium—nickel, and iron—chromium—molybde-
num alloys in corrosion-resistant service. (J.H.M.)

PREDICT RATE OF MASS TRANSFER BY ANALOGY
WITH HEAT TRANSFER. James O. Osburn (State Univ.
of Iowa, Iowa City). Chem. Eng. 66, No. 1, 136-8(1958)
Jan. 12, -

Methods are discussed for predicting the rate of mass
transfer for turbulent flow by analogy with heat transfer.

5.34
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V16197

OXIDATION OF METALS: DETERMINATION OF ACTI-
VATION ENERGIES. Per Kofstad (Central Inst. for
Industrial Research, Blindern, Oslo). Acta Chem. Scand.
12, 701-7(1958).

A new method 1s proposed for the determination of
energies of activation of oxidation of metals and alloys.
Metals are oxidized under conditions of linearly increasing
temperature, and the activation energy may be determined
from one single oxidation run. In addition the method also
gives the approximate temperaturg regions in which
different rate laws of oxidation aré found. The described
method has been applied to high-temperature oxidation of
nickel, zirconlum, copper, and titanium. (auth)

13917 S and T Memo-17/57

Gt. Brit. Admiralty Central Metallurgical Lab.
CAVITATION EROSION — A REVIEW OF PRESENT
KNOWLEDGE (JUNE 1957). D. J. Godfrey. Sept.
1957. 16p.

Cavitation erosion is a type of damage, characterized
by pitting attack, which may occur in hydraulic systems
having extreme conditions of turbulence or high-speed
liquid flow. It has been explained for many years as
physical damage consequent upon ‘“‘hammer blows’ or
shock waves following collapse of vacuum or vapor-
filled cavities which may form within liquids when local
regions of low pressure arise. High pressures have
been shown mathematically to occur, but little success
has been found with practical measurements of these,
due to the extremely transient nature of the pulses.
Modifications have been made to the original mathemati-
cal calculation of the forces involved, and these are
dealt with briefly. Of late it has appeared probable that
forces other than of a purely hydromechanical nature
may be involved. Thus, the part played by corrosion has
been found to be important, especially at low cavitation

FRETTING CORROSION OF METALS. R. T. Allsop.
Metallurgia 60, 39-43(1959) Aug.

Damage resulting from fretting corrosion is ob-
served in a variety of engineering components includ-
ing bearings, switchgear, and bolted or riveted joints.
The nature and occurrence of fretting corrosion are

examined and various theories which have been pro-
posed to explain the phenomenon are discussed. The

effect of varying such factors as humidity, duration,

load, etc., on the amount of damage occurring during
fretting is considered. Methods of eliminating or re-
ducing fretting damage are suggested. (auth)

7993

SOME UNUSUAL EFFECTS OF HYDROGEN IN CORROSION
REACTIONS. J. E. Draley and W. E. Ruther (Argonne
National Lab., Lemont, I11.). J. Electrochem. Soc. 104,
329-33(1957) June.

Consideration of corrosion in the presence of water has
led to the postulation of damage by hydrogen produced in
the reaction. For cases where the metal surface is covered
with a protective layer, it is considered that some hydrogen
fons diffuse through the layer and form hydrogen atoms
beneath it. The consequence of the production of hydrogen
in this location is to decrease corrosion resistance. Three
types of harmful effects are illustrated. (auth)

DIFFUSION AND OXIDATION OF METALS. Massoud T.
Simnad (General Dynamics Corp., San Diego, Calif.). Ind.
Eng. Chem. 49, 617-26(1957) March.

A review is presented which includes theory of diffusion,
volume self diffusion, chemical diffusion in substitional al-
loys and interstitial alloys, grain boundary and surface dif-
fusion, and oxidation of metals and alloys. 361 references.
(T.R.H.)

13147 AEC-tr-3287

SURFACE REACTIONS ON STAINLESS STEELS, T. N.
Rhodin. Translated for Oak Ridge National Lab. from
J. chim. phys. 54, 72-89(1957). 46p.

The characteristic chemical reactions which are
produced on the surface of an alloy reflect a dynamic
equilibrium between the influence of factors such as
the composition of the gaseous phase, the surface
structure, the properties of the film, and the composi~
tion of the alloy. Three gas-metal reactions on the
surface of stainless steels; adsorption, oxidation, and
decarbonization are considered. The experimental
techniques used were microgravimetry under vacuum,
electron microscopy, and the micro-analysis of surface
residues. (W.L.H)
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10163 TID-3302
Technical Information Service Extension, AEC.
CORROSION: A BIBLIOGRAPHY OF UNCLASSIFIED
REPORT LITERATURE. July 1956. 36p. $0.30(OTS).
This bibliography contains 111 annotated references to
classifiec reports on the corrosion of alloys, commercial
alloys, ceramics, and plastics. References are included
to reports written prior to Dec. 15, 1953. Author, subject,
and report number indexes are provided. (auth)

6663

FUNDAMENTALS OF LIQUID METAL CORROSION. W. D.
Manly (Oak Ridge National Lab., Tenn.). Corrosion E,
336t-42t(1956) July.

The corrosion of structural metals in liquid metals is for
the most part the result of solubility of the various con-
stituents of the metal or alloy in the liquid metal. The
manner in which this solution manifests itself gives rise to
many types of attack, ranging from a simple solution type
attack to a deep intergranular attack with the preferential
leaching of one constituent of an alloy. Examples of the
many types of corrosion experienced with solid metal-liquid
metal systems are illustrated. The role of impurities on
the corrosion is discussed. In addition to the solution stage,
which would soon disappear in a static one metal system on
reaching a solubility limit, the corrosion of metals can be
continued through the removal of materials from solution in
the liquid metal with a temperature gradient or by dis~
similar metal transfer. The transfer of metal in a plumbing
system by the mechanisms of mass transfer —temperature
gradient and dissimilar—will greatly increase the amount
of corrosion as compared to the results obtained in static
systems. Examples of temperature gradient mass transfer
and dissimilar metal transfer are reviewed, and factors
governing the occurrence of these phenomena are outlined.
(auth)

2708

NOMOGRAPH FOR CORROSION RATE CALCULATIONS.
Henry K. Bass, Jr, and Robert V. Andrews (A & M
College of Texas, College Station). Corrosion 12, 4t-5t
(1956) Jan.

A nomograph which facilitates the determination of
corrosion rate in mils per year is described. A typical
problem involving calculation of corrosion rate is worked
out on the accompanying nomograph. (auth)
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13125

ON THE EFFECT OF GASEOUS MEDIA ON THE COR-
ROSION OF ALLOYS AT HIGH TEMPERATURES.

8. G. Vedenkin and Ye. L. Kazimirovskaya. Metal-
loved. i Obrabotka Metal. No. 5, 55-63(1956). (Trans-
lated from Referat. Zhur. Khim. No. 3, 1957, Abstract
No. 10541).

A survey is presented of the foreign literature from
1951 through 1954. The authors list methods for cor-
rosion testing. Data on the effect of the composition of
the gaseous media on the corrosion of alloys, on the
effect of V and of its oxides on the heat resistance of
alloys, and on the corrosion resistance of highly alloyed
alloys and materials used in high-pressure steam
boilers are also given.

2061

DISCUSSIONS ON CATALYTIC CORROSIONS. S. Z.
Roginskil, I. I. Tret'yakov, and A. B. Shekhter. (Moscow
Inst. of Physical Chem.). Zhur. Fiz. Khim. 29, 1921-3
(1955) Oct. (In Russian) -

A review is given of the results obtained in electron

microscope studies of the corrosive effects on the surfaces

of massive metals appearing during catalysis, chemical
sorption, or heat treatments. The electron microscopic

plctures of catalytic corrosion effected on the palladium and

platinum surfaces by hydrogen or ammonium oxidations
under various thermal or time working conditions are

demonstrated. Also, an illustration of Zn oxide crystals with

viown-on layers of Au and Pt + 10% Rh oxidation pictures
are given. 20 references. (R.V.J.)

7188

CORROSION OF REFRACTORY MATERIALS IN MELTS.
II. A COMPARATIVE STUDY OF CORUNDUM AND
SPINEL BY USE OF RADIOACTIVE ISOTOPES. H. Flood
and A. Seltveit. Kgl. Norske Videnskab. Selakads. Forh.
28, 154-60(1955).

The corrosion resistance of corundum and spinel in
sodium borate melts has been measured by use of radio-
active isotopes introduced in the refractory material.
Sodium borates were chosen because the boron anomaly
makes it possible in certain temperature intervals to use 3
melts with different Na,O content but the same viscosity at
the same temperature. The results indicate that the cor-
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rosion is normally a linear function of time, and at con-
stant viscosity increases with increasing sodium-oxide
content in the melt. This tendency is more pronounced for
corundum than for spinel. Some measurements of the
activation energy have also been made, and these results
seem to indicate that the rate-determining process is a
cation diffusion through the border layer between refrac-
tory and melt. (auth)

2060 AEC-tr-2364

OXIDATION AND CORROSION PROCESSES AT MEDIUM
AND LOW TEMPERATURES. Karl Hauffe. Translated
from Werkstoffe u. Korrosion, 6, 117-30(1955). 25p.
Available from Associated Technical Services, (Trans.
93G7G) East Orange, N. J.

An interpretation of the oxidation and corrosion processes
occurring at low and medium temperatures in metals is
presented. Chemisorption and the formation of lattice
defects in ionic crystals are discussed. (C.W.H.)

3278 Y-589

Oak Ridge National Lab., Y+12 Area, Tenn.

CORROSION STUDY FOR A CHEMICAL PROCESSING
PLANT. PARTS I AND II. Frank A. Knox. Aug. 17,
1950. Decl. Nov. 18, 1955. 30p. Contract W-7405-eng-
26.

An investigation was made of the corrosion-resistant
properties of various materials of construction for a
chemical processing plant for the production of Hf-free
Zr using several corrosive solutions. To date, metals,
plastics, packing materials, and protective coatings were
tested against hexone, thiocyanic acid, HCI, and H,80, in
various mixtures and the results are reported. (auth)

DECONTAMINATION 5.06
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19031 CF-59-7-75

Oak Ridge National Lab., Tenn.
DECONTAMINATION OF THE PRFR PILOT LEACHING
PLANT—PRELIMINARY PROCESS DESIGN. H. A.
McLain. July 23, 1959. 9p. Contract [W-7405-eng-
26]. $1.80(ph), $1.80(mf) OTS.

The Turco 4501 process i8 recommended for the de-
contamination of the PRFR pilot leaching plant equip-
ment. The caustic-tartrate-nitric acid process is
recommended for the decontamination of the cell and
the equipment exterior. (auth)

CF-59-1-23

Odak Ridge National Lab,, Tenn,

EVALUATION OF THE TURCO 4501 PROCESS FOR DECON-
TAMINATION OF THE THOREX DISSOLVER. J.R. Parrott,

Jan. 12, 1959. 10p. Contract [W-7405-eng-26] .

The Thorex dissolver was decontaminated with Turco reagents
after four years operation. The Turco system of decontamination
proved far superior to the previously used caustic-tartrate=-nitric

acid method. (auth)

See also, under WASTE TREATMENT AND DISPOSAL,

RECOVERY OR REMOVAL OF MATERIALS (8.05).

7160 HW-60767
General Electric Co. Hanford Atomic Products Operation,

Richland, Wash.

PRELIMINARY INVESTIGATION OF ALKALINE PERMAN-
GANATE-SODIUM ACID SULFATE FOR DECONTAMINA-
TION OF HIGH TEMPERATURE RECIRCULATING SYS-
TEMS. W. A. Oldham. June 10, 1959. 8p. Contract
AT(45-1)-1350. OTS.

Results of an investigation of an alkaline permanganate—
sodium acid sulfate decontamination process for high-
temperature recirculating systems are presented. Bench
scale tests revealed consistent decontamination results
equal or better than any currently used high-temperature
process. The process is equally effective on activated cor-
rosion and fission products on stainless and carbon steels.
Composition specifications are given along with decontami-
nation data and cost estimates. Corrosion data are also in-
cluded. (J.R.D.)
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5899 KAPL-M-SMS-95

Knolls Atomic Power Lab., Schenectady, N. Y.
DECONTAMINATION OF THE KAPL 120 LOOP BY
ALKALINE PERMANGANATE—-ACID TREATMENTS.
F. C. Steiner. Nov. 24, 1958. 66p. Contract W-31-
109-Eng~52. $10.80(ph OTS); $3.90(mf OTS).

Failure of a Bettis fuel element in the KAPL~120
loop resulted in extensive radioactive contamination of
the facility. The operation and results of the two decon-
taminations are summarized. (W.L.H.)

18635 HW-58126
Genexsl Electric Co. Hanford Atomic Products

Operation, Richland, Wash,

CORROSION FILM REMOVAL AS AN INDICATION OF
DECONTAMINATION EFFECTIVENESS. R. D. Weed.
WNov. 10, 1958. 20p. Contract AT(45-1)-1350. $3.30
(ph), $2.40(mf) OTS,

The decontamination of high~temperature, high-
pressure recirculation loops and components is being
investigated. The Turco-4501 process and certain
promising modifications of this process are being
evaluated according to their film-removing qualities.
Two of the processes exhibited more promise than
others. These were the Turco-4501 process, sub~
stituting either oxalic acid or a chromic acid solution
for the nitric acid. Other variations were also tested
and results are reported. (W.L.H.)

PROCESS OF DECONTAMINATING MATERIAL CON-
TAMINATED WITH RADIOACTIVITY. D. C. Overholt,
M. D. Peterson, and M. F. Atken (to U. S. Atomic
Energy Commission). U. S. Patent 2,852,419. Sept.
16, 1958.

A process s described for decontaminating metallic
objects, such as stainless steel equipment, which con-
sists in contacting such objects with nitric acid in a
concentration of 35 to 60% to remove the major portion
of the contamination; and thereafter contacting the
partially decontaminated object with a second solution
containing up to 20% of alkali metal hydroxide and up to
20% sodium tartrate to remove the remaining radio-
active contaminants.
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V16908
SOME GENERAL CONSIDERATIONS IN CHEMICAL
DECONTAMINATION, P.J. Barry (Atomic Energy of
Canada, Ltd., Chalk River, Ont.). Health Phys. 1,
184-8(1958) Sept.

The elementary principles involved in the removal of
radioactive contamination from surfaces are discussed.
The properties of the materials used in washing formulae
and thelr use In freeing cotton from different forms of
contamination are described. The role of detergents
and sequestering agents in preventing re-contamination
until the wash liquor is removed 18 discussed in terms of
elementary chemical theory. (auth)

535 HW-56875
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.

INTERIM REPORT ON THE LABORATORY INVESTIGA~
TION OF CARBON STEEL DECONTAMINATION. J.E.
Mendel. July 22, 1958. 14p. Contract (W-31-109-
Eng-62]. $3.30(ph OTS); $2.40(mf OTS).

Indications are that carbon steel can be adequately
decontaminated from activated corrosion products. De-
contamination factors of 10 to 20 and corrosion rates of
less than 0.02 mils/hr were obtained with several for-
mulations. Decontamination of stainless steel in the
presence of carbon steel is more difficult. Oxalic acid
and modifications of the Turco 4601 process appear
promising. Dissolution of UO; in several noncorrosive
alkaline media has been demonstrated. H;Op-carbonate
appears most applicable for loop decontamination. Fis-
sion product behavior has not yet been investigated.

16922 CEA-868

France. Commissariat a I’Energie Atomique, Paris.
ESSAIS DE DECONTAMINATION DES SURFACES CON-
TAMINEES PAR DU PLUTONIUM, (Decontamination of
Plutonium-contaminated Surfaces,) J. Bertrand,

Ch. Clouet d’'Orval, and J, Tachon, July 1958. 9p.

The neutron distribution in the core of the Proserpine
is measured by activation detectors placed in polyvinyl
or polyethylene bags. The bags must be decontaminated
before the detectors are removed. The removal of the
Pu solution by rinsing with HNO,, versene, HySO,,
citrosyl, and KMnO, solutions and by fixation with plexi-
glass was investigated, It was determined that a jet of
HNOg gives the best decontamination. It is then possible
to cover the bag with a layer of plexiglass to fixate the
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residual radioactivity. The tests showed that polyvinyl
bags are more readily decontaminated than the poly-
ethylene bags. (J.S.R.)

21649 HW-56001

General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.

INTERIM REPORT ON TESTS PERFORMED AT THE

K REACTORS TO EFFECTIVELY DECONTAMINATE

THE PROCESS PIPING BY AN INTERNAL CHEMICAL

FLUSH. H. F. Jensen. May 22, 1958. 13p. Contract

W-31-109-Eng-52. $3.30(ph), $2.40(mf) OTS.

The chemical flush resulted in corrosion of the Al at
the rate of 0.04 mils in five minutes using a Turco
4360-B concentration of 3 ounces per gallon at 50°C.
Tests indicate that laboratory procedures are inade-
quate for heavy contamination found in process tubes,
however, increasing the Turco concentration and contact
time appear to provide satisfactory results. Further
tests aimed at optimizing tube decontamination are
scheduled. Experimental results are presented graphi-
cally and tabularly. (J.R.D.)

16925 HW-56090
General Electric Co. Hanford Atomic Products
Operation, Richland, Wash.
INTERIM REPORT NO. 1 ON THE TURCO 4501 PROC-
ESS FOR THE DECONTAMINATION OF CARBON
STEEL. Lyle D. Perrigo, Jr. May 15, 1958. 8p. Con-
tract W-31-109-Eng-62. $1.80(ph OTS); $1.80(mf OTS).
Steel coupons which had been exposed in the KER loop
1 mockup tube were used in the study. The procedure
and results are discussed, and it is pointed out that the
process offers promise of low corrosion loss and good
decontamination. (J.R.D.)

11252 KAPL-M-8SMS-67

Knolls Atomic Power Lab., Schenectady, N. Y.
REPORT ON THE DECONTAMINATION OF KAPL 120
LOOP. F. C. Steiner. May 15, 1957. 19p. Contract
W-31-109-Eng-52. $3.30(ph OTS); $2.40(mf OTS).

The procedure and data obtained in the decontamination
of KAPL-120 loop are summarized. A fill-and-flush pre-
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cedure using the concentrated reducing decontamination
solution was used to solubilize and remove the crud scale
from the out-pile loop surfaces. Fuel elements had pre-
viously been removed from the pile tube and the latter was
isolated from the external portion of the loop. The decon-
tamination factor after a single 37/2 hour treatment of the
loop followed by repeated water flushes ranged from 2 to
2.5 as measured by the dose rate at selected points of the
loop. Samples of the decontamination solution and of the
initial water flush indicate that about 100 g of crud (Fey0O,)
was removed from the loop surfaces. Radiochemical
analyses of the solution established that Co* was the major
constituent contributing to the gamma dose rate. Although
an appreciable portion of the activity was retained on the
special ion exchange column (as evidenced from a dose
rate reading in excess of 2R /hr) it was observed that the
Fe-EDTA complex (purple) was contained in the ion ex-
change effluent. Except for a leak at a thermocouple well
to no equipment trouble was experienced after the decon-
tamination test and a hydrostatic test at 2200 psi indicated
no leaks. It appears that use of the fill-and-flush procedure
is compatible with a stainless steel system and can be
applied to portions of the S3G/S4G system. (auth)

7574 ORNL-2058

Oak Ridge National Lab., Tenn.

DECONTAMINATION OF THE ORNL THOREX PILOT
PLANT. K. H. McCorkle and W. R. Winsbro. July 25,
1956. 31ip. Contract W-7405-eng-26. $4.80(ph OTS);
$2.70(mf OTS).

Decontamination of the Thorex Pilot Plant is described.
Twenty-four major pieces of highly contaminated stainless-
steel processing equipment were decontaminated in 19 days
to safe working levels by alternate treatments with 20%
sodium hydroxide —2% sodium tartrate and 20% nitric
acid. Oxalic acid or citric acid was substituted for tartaric
acid in about half the treatments. The average cost per
treatment was $222; the total cost was $36,000, (auth)

4931 ORNL-1839
Oak Ridge National Lab., Tenn.
DECONTAMINATION OF THE HOMOGENEOUS REACTOR
EXPERIMENT. D. O. Campbell. June 12, 1956. 44p.
Contract W-7405-cng-26. $0.35(0TS).

After shutdown the Homogenecous Reactor Experiment
system was decontaminated in about 1 month, without de-
scaling, from an activity level of 1000 r/hr to 5 to 200
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r/hr. This was sufficient to permit dismantling. ‘IThe
treatment consisted in washing twice with each of the
reagents 5% HNO,, 35% HNOy, and 10% NaOH-1.5%

NayC H,0g— 1.5% H;0, and numerous times with water.
Overall decontamination factors were 22 to 25, including
decay. Decontamination factors with a single reagent were
between 1 and 2.25. More than 2000 curies each of Ce and
Zr, more than 1000 curies each of Ba, Sr, and La, and
large amounts of Nb, Ru, and I, were removed. The
significant contaminants remaining were Nb and Zr. These
could have been removed only by descaling the system,
which laboratory experiments indicated would have given
a further decontamination factor of about 100. (auth)

7931 KAPL-1456

Knolls Atomic Power Lab., Schenectady, N. Y.
INVESTIGATION OF RADICACTIVE DECONTAMINATION
METHODS FOR SODIUM REACTOR SYSTEM COMPO-
NENTS F. G. Haag. Dec. 1, 1955. Changed from OF-
FICIAL USE ONLY June 3, 1957. 27p. Contract W-31-
109-Eng-52. $0.35(0TS).

Experimental results were obtained by decontaminating
Na equipment used in an MTR in-pile loop irradiation test.
The following procedures were devised and are recom-
mended for any radloactive Na system. A preliminary
scrubbing with alcohol at 250°C is followed by decon-
tamination by brushing with 5 wt. % Alconox or Calgonite
aqueous solution. Where it i8 required, a 24-hr soak in
Versene is as effective as the detergent scrub. A reduc-
tion in activity by a factor of 6 or 7 is thus achieved, A
more drastic treatment utilizes 1% citric acid at 25°C.
Final treatment involving 1% chromic acid—5% HNO, solu-
tion at 175°F should be used with extreme caution. (T.R.H.)

2614 HW-39945

Hanford Atomic Products Operation, Richland, Wash.
SPONTANEOUS DECOMPOSITION OF TRICHLORO-
ETHYLENE. G. F. Yost. Nov. 15, 1956. 5p. Contract
W-31-109-Eng-62. $1.80(ph OTS); $1.80(mf OTS).

The potential hazards of using CCl,CHCI for degreasing
Al were investigated. Descriptive details of the chemical
reactions and theory involved are presented, followed by
recommendations for the prevention of spontaneous de-
composition of CCl;CHCI under normal operating con-
ditions. (C.W.H.)
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9776 KAPL-M-SCT-8

Knolls Atomic Power Lab., Schenectady, N. Y. R
MARK B PUMP CLEANING REPORT. R. Demers. Ocu.

7, 1955. 12p. Contract W-31-109-Eng-52. $3.30(ph

OTS); $2.40(mf OTS).

Sodium cleaning of the Mark B Pumps was successfully
completed without incident. However, an additional step, (a
tri-NaHPQ, flush) had to be incorporated into the cleaning
procedure to remove an oily-type film which was deposited
after Na cleaning. This T.S.P. did not remove all of the
residue and localized swabbing with acetone on all accessi-
ble parts of the pump interior was necessary. Analysis of
the residue indicated that the oily film could have been de-
posited by the methyl isobutyl ketone, one of the cleaning
agent’s constituents. The ketone apparently undergoes a
condensation reaction to form a water insoluble soap-like
compound. In view of the above, SIR Systems Development

3607 CF-54-3-171
Oak Ridge National Lab., Tenn.
THE DECONTAMINATION OF STAINLESS STEEL. *

Progress Report. D. O. Campbell. Mar. 16, 1954.
Decl. Dec. 20, 1955. 30p. $4.80(ph OTS); $2.70(ph OTS).
The contamination on stainless stecl exposced to Purex
process solutions is predominantly Nb. Besides heing
the predominant initial contaminant, Nb appears to be the
most difficult to remove. The rate of decontamination with
time of treatment is reported for nitric acid, oxalic acid,
Na hydroxide, Na tartrate in Na hydroxide, and a solution
of Na tartrate, hvdrogen peroxide, and Na hvdroxide.
Nitric acid is the least cffective; alkaline tartrate
peroxide is the most cffective. The reagents decontaminate
rapidly at first, but the rate drops to about 6% removal
per day after several davs., Contamination from dilutions
of the Purex process waste solution follows the Frenndlich
adsorption isothcrm relationship between the amount of
radicactivitv adsorbed and its concentration in the con-
tamination solution. The addition of a fluoride solution
of stable Nb and Zr to the contamination solution dcereases
thc gamma contamination by decrcasing that of Nb and Zr.
Ruthenium then becomes relatively important. However, it
is difficult to get Nb into solution with nitric acid alone.
Hydrofluoric acid (3%) in nitric acid (20%) is the most
cffective decontamination reagent tested. It is also
severely corrosive to stainless steel, although it does not
produce interganular corrosion or serious pitting.
Ultrasonic radiation of high enough intensity increases the
rate of decontamination. (auth) .
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10, 1951. M. R. Bennett. Nov. 21, 1951. Decl. Dec. 22,

" 9727 ANL-4970 1955. 1l1p. Contract [W-7405-eng-26]. $3.30(ph OTS);
Argonne National Lab., Lemont, 11l $2.40(mf OTS).

DECONTAMINATION OF STAINLESS STEEL. F. Johnston
and J. J. Katz. Jan. 1953. Decl. Feb. 11, 1957, 14p.
Contract W-31-109-eng-38. $0.25(0TS).

The information obtained from absorption curves and
radioautographs indicates that the problem of decontami-
nating stainless steel surfaces which have been immersed
in active UO, slurries is one not of removing a particular
adsorbed radioactive species but of removing minute UO,
particles which are tenaciously held by the surface. Con-

sistent with these observations, reagents which effectively Effectiveness of Various Solutions for Decont . nating
dissolve UO, or have a corrosive effect on stainless steel

were efficient decontaminating agents. Complexing agents, Stainless Steel 4 Lead 2 and Glass 2 John B. Huff >

detergents, and wetting agents, on the other hand, were, AEC -IDO-14379, P. 21, 1956.
- in general, poor decontaminating agents. An exception was
Victamul 116C, a non-ionic organic phosphate produced by
the Victor Chemical Co. This product was found to be
several times more effective than any of the other mild
reagents tested. It did not, however, compare with the

An evaluation was made of the decontamination and
corrosion properties of various reagent mixtures on
welded and non-welded specimens of types 309 and 347
stainless steel. A reagent mixture of 20% HNOy—3% HF
(by weight) was found to be superior to all other reagents
tested in both decontamination and corrosion properties.
(C.H.)

Electrolytic methods best for metals. Boiling in

phosphate or fluoride solution also effective for
oxidizing mixtures in equivalent concentrations. The effec- stainless steel and glass. Versene better than
tiveness of the H;0a— H,S0; mixture was markedly enhanced

by the addition of Solvadine BL, a wetting agent produced phosphate s for Pb.

by Ciba. (auth)

STABILITY OF SEQUESTERING AGENTS TO GAMMA
RADIATION. Paul E. Brown and Philip W. Mathay.
[1953?), Decl. Mar. 9, 1957, Tp. Contract AT-11-1-
GEN-14. $1.80(ph OTS); $1.80(mf OTS).

Considering the change in complexing capacity, both the
sulfonated polystyrene and the sulfonated phenol formalde-
hyde solutions seem to possess adequate stability to
gamma radiation for the proposed application. The loss in
complexing capacity of polymerized acrylic acid due to
gamma radiation would cause it to be less desirable than
the others as a cleaning agent for a reactor vessel. No
gum or other insoluble material deposited from any of the
solutions irradiated. The slight gas pressure developed by
these materials under radiation should not be a serious
deterrent to their use as cleaning agents, (auth)

4253 CF-51-11-123
Oak Ridge National Lab., Tenn.
EVALUATION OF REAGENT DECONTAMINATION.

ELECTROLYTIC 5.06.02

10072 CRHP-692
Atomic Energy of Canada Ltd. Chalk River Project,

Chalk River, Ont.

ELECTROLYTIC DECONTAMINATION OF STAINLESS
STEEL. P.J. Barry. Mar. 1957. 18p. (AECL-443).

It has been found that the rate and extent of decontamina-
tion increases with the current density applied. The effi-
ciency of current utilization however, reaches a maximum
at 30 ma/sq. in. which suggests that a vigorous evolution
of gases is not necessarily advantageous. Agitation is
desirable. In a study of a few simple electrolytes it has
been found that Na,Cy0, or H;C,04 in i% concentration are
effective. The addition of 0.5% wetting agent (Nacconal or
Hydraclene) improves the performance of the bath. (auth)

ELECTRODECONTAMINATION OF STAINLESS STEEL.
M. R. Bennett. Nov. 1, 1954. Decl. Dec. 1, 1955. 28p.
(AECD-4169)
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Decontamination factors of 1000 to 3000 were obtained
by electrostripping deposited radioactivity from stainless
steel surfaces, used as the anode, in 2% H,SO; at current
densities as low as 0.01 amp/in.?. Stainless steel cathodes
were used. The method was successfully applied to con-
taminated equipment.

2329 CF-52-2-217

Oak Ridge National Lab., Tenn.

ELECTROCHEMICAL STUDIES; QUARTERLY REPORT
FOR PERIOD NOVEMBER 10, 1951—- FEBRUARY 10, 1952.
J. A. McLaren, J. H. Goode, and H. L. Peeler. Feb. 29,
1952. Decl. Dec. 16, 1955. 15p. Contract W-7405-eng-
26. $3.30(ph OTS); $2.40(mf OTS).

Progress is reported on the following studies: elec-
trolytic decontamination of process equipment; electrolytic
acid adjustment of UO,(NOj), solutions and Pu(NO,),
solutions from the Purex Process; and electrolytic produc-
tion of H and O. (C.H))

METHODS AND EQUIPMENT 5.06.03

19663 TID-3535
Technical Information Service Extension, AEC,
RADIOACTIVE DECONTAMINATION, A Literature
Search, William E, Bost, comp. Sept. 1959, 36p.
$1.00(0TS).

This literature search includes 351 references to un-
classified reports on radioactive decontamination.
(J.E.D.)

21947 HW-60877

General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.

DECONTAMINATION STUDIES FOR HAPO HIGH TEM-

PERATURE REACTOR RECIRCULATION SYSTEMS.

Progress Report, June 1968—June 1969. L. D. Perrigo

and R. D. Weed. June 10, 1959. 34p. Contract W-31-

109-Eng-52. $6.30(ph), $3.00(mf) OTS.

Crud contamination has been successfully removed
from stainless steel by a proprietary method, the Turco
4501 Process. This process has exhibited good corro-
sion characteristics and decontaminating efficiency in

all phases from the laboratory studies to in-reactor loop
tests. The Turco 4501 Process for carbon steel gives
good decontamination factors, but this cleaning is asso-
clated with a high corrosion loss. The one step acid
persulfate process gave excellent decontamination fac-
tors for crud contaminated stainless steel in a labora-
tory study but these were accompanied with moderately
high corrosion losses. Crud contamination on both car-
bon and stainless steel has been efficiently removed
with low corrosion losses by the APACE process. No
in-reactor tests have been made to date. The proprie-
tary compound, Turco 4512, has been successfully used
to remove induced activities from carbon steel on a
laboratory scale. It is ineffective for stainless steel
cleaning. Laboratory and exploratory work on reagents
for the removal of rupture products is being done by the
Chemical Research and Development Operation, HLO.
In their studies, the APACE process has shown consid-
erable promise as a rupture produc't decontaminant.
Hy0, has also been used as an oxidizing pretreatment
with the APACE process with notable results for the
dissolution of uranjum dioxide. The Turco 4501 Process
has been able to remove fission products from carbon
steel coupons but with a fairly high corrosion loss.
Several different methods have been tried for removing
rupture products from out-of-reactor test loops. Only
moderate success has been obtained to date. The most
promising method will be chosen and used in a few
months on the in-reactor 3 by 3 loop in the ETR. (auth)

13533 NAA-SR-3261
Atoinics International Div., North American Aviation,
Inc., Canoga Park, Calif.,
EQUIPMENT DECONTAMINATION BY ABRASIVE
BLASTING IN THE PROCESSING REFABRICATION
EXPERIMENT, J, W, Savage and D. J. Stoker. Apr. 1,
1959, 53p. Contract AT-11-1-GEN-8, $1.50(0TS).
The purpose of this work was to investigate abrasive
blasting as a method for decontamination of radioactive
Process Refabrication Experiment (PRE) in-cell equip-
ment. Experiments were carried out, initially with non-
radioactive materials, and then with low-level radio-
active materials to determine the proper operating
conditions and effectiveness of abrasive blasting, It was
concluded that abrasive blasting with cut steel wire
should be used in PRE for decontamination of recover-
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able non-precision materials and equipment, or for pre-
disposal partial decontamination of non-recoverable
items. Blasting with cut wire resulted in less dust pro-
duction than blasting with mineral abrasives. A design
study including a partial equipment mock-up was made
to determine the requirements of a special piece of
equipment which could perform abrasive blasting in a
cell, and which would be remotely operated and main-
tained. The design study resulted in the establishment
of a basic design for a PRE abrasive blgst cabinet, and
established the requirements for an air-handling sys~
tem, (auth)

1714 LAMS-2319

Los Alamos Scientific Lab., N. Mex.

PROCEDURES FOR DECONTAMINATION OF PLUTONIUM
FROM VARIOUS SURFACES. E. L. Christensen. Apr.
1959. 25p. Contract W-T7405-eng-36. OTS.

Decontamination solutions, procedures, and their ef-
fectiveness in the removal of plutonium from various
types of surfaces are reported. (auth)

22504

METHOD AND COATING COMPOSITION FOR PRO-
TECTING AND DECONTAMINATING SURFACES.
D. C. Overhold and M. D. Peterson (to U. 8. Atomic
Energy Commission). U. 8. Patent 2,877,131.

Mar. 10, 1959,

A protective coating useful in the decontamination
of surfaces exposed to radicactive substances is
described. This coating is placed on the surface
before use and is soluble in water, allowing its easy
removal in the event decontamination becomes neces-
sary. Suitable coating compositions may be prepared
by mixing a water soluble carbohydrate such as
sucrose or dextrin, together with a hygroscopic agent
such as calcium chloride or zinc chloride.

20075

AN APPLIANCE FOR DISTANCE DEACTIVATION OF
POLLUTED SURFACES. N. V. Samokhvalov. Gigiena
i Sanit. 23, No. 10, 79-80(1958) Oct. (In Russian)

A simﬁe appliance is described for safe, remote
cleaning of contaminated surfaces. (R.V.J.)
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14684 A/CONF.15/P/516
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.
OPERATING EXPERIENCE IN A ‘“HOT’’ SOLVENT
EXTRACTION PILOT PLANT., G. C. Oberg and R. J.
Sloat. 17p. $0.50(OTS).

Prepared for the Second U, N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.

The operating experience gained in the ‘‘hot’’ pilot
plant constructed at Hanford to evaluate solvent-
extraction processes is discussed. After enumeration
of the difficulties encountered, design concepts are
presented which should be incorporated in new pilot
plants to minimize operating and maintenance diffi-
culties in a pilot plant employing a contact maintenance
philosophy. During actual pilot plant operation, it was
necessary to decontaminate the plant frequently to
permit ‘‘contact’’ maintenance. The decontaminating
solutions used and their specific applications for vari-
ous types of radioactivity, and special decontaminating
devices and techniques developed for removing surface
contamination are discussed. (auth)

84 IGRL-IB/R-27
United Kingdom Atomic Energy Authority. Industrial

Group H. Q., Risley, Lancs, England,

RADIOACTIVE DECONTAMINATION PROCEDURES AND
EQUIPMENT. Information Bibliography, Sept. 1957.
12p,

This is a selection of report, book, and journal refer-
ences to publications issued up to December, 1956,
Sources used were U.K., Canadian, and U.S. report
abstracts, Nuclear Science Abstracts, Engineering Index
(1950-1955), and Industrial Arts Index (1956). (auth)

PERSONNEL PROTECTION DURING REPAIR WORK IN
CONTAMINATED AREAS. S. M. Gorodinsky and V. L.
Shcherpakov. Atomnaya Energiya 3, No. 8, 141-8(1967).
K repairs have to be carried out in radioactively con-
taminated areas, it i8 necessary to protect the personnel
against ¥ radiation (by short working hours) and against
their skin coming into contact with radioactive isotopes.
This 1s done by protective clothing and face masks. The
Russian protective suits LG-1 and LG-2 and the face
masks ShB~1 and ShB-2 are described briefly. (TCO)
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6410

REVIEW OF DECONTAMINATION METHODS USED IN
RADIOCHEMICAL LABORATORIES. J. Siejka (Inst. of
Nuclear Research, Warsaw). Nukleonika 2, 647-51(1957).
(In Polish) -

Trends in current research on decontamination from g
and v emitters in low activity level radiochemical labora-
tories are discussed. Methods for chemical cleaning and
deactivation of solids are described. (tr-auth)

157

PURIFICATION OF THE ACTIVE DEPOSIT OF OLD RA-
DIOEMANATION AMPOULES. C. Ferreira de Miranda.
Faculty of Sciences in Lisbon B3, 191-5(1957). (In
Portuguese)

9733 CF-56-6-87

Oak Ridge Nationul Lab., Tenn.

REPORT OF COPPER DECONTAMINATION WORK AT
FEDERATED METALS IN ST. LOUIS., E. S. Bomar. June
14, 1956, 14p. Contract [W-7405-eng-26]. $3.30(ph OTS);
$2.40(mf OTS).

An industrial-scale experiment involiving 100-tons of
scrap copper has been completed to check the results of
laboratory experiments on the use of fire refining as a
means of removing uranium contamination. Samples of the
refined metal were checked at ORNL for uranium content
by activation analyses and found to have on the average
less than 0.66 micrograms of uranium per gram of metal
sample. The bulk of the activity was found in the slag.

The above level of activity was considered acceptable by
the ORO of the AEC and the metal has been released for
resale. (auth)

DECONTAMINATION AND WASTE DISPOSAL IN INDIUM
GAMMA IRRADIATION FACILITY. Lawrence C. Widdoes.
May 14, 1956. Tp. A-1 Project. (AECU-3339; IC-LCW-
56-6)

Flushing and draining should sufficiently decontaminate
the irradiation equipment so that it can be maintained
easily, but experimental work should be performed to make
positive that In, or some radioactive impurity, is not
preferentially absorbed on equipment walls so that it cannot
be removed by simple flushing. Even after 5 yr decav it
$6.30(ph OTS); $3.00(mf OTS).
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may be difficult to reduce, by dilution, the Tl and perhaps
other impurities in commercial In,(SO,); solution to drink-
ing water tolerance, but the use of high purity In in the loop
could alleviate this situation.

DEPOSITION OF AIRBORNE PARTICLES ON A LARGE
HEATED SURFACE. Martin Harwit. Feb.1956. 35p.
(CWLR-2046)

The effect of a large heated surface on the deposition
pattern from a polluted atmosphere is studied. It is con-
cluded that the use of heat to avert the deposition of
particulate matter 20 to 300y is not practical.

HIGH-LEVEL CONTAMINATION CONTROL AND WASTE
DISPOSAL. R. F. Stearns. Nov. 1, 1955. 19p. (KAPL-
1406)

The clean-up and disposal of radioactive waste in the
Radioactive Materials Laboratory at the Knolls Atomic
Power Laboratory is lessened considerably if the problems
of radioactive contamination are taken into consideration
during the design of irradiation test devices and laboratory
equipment. Operational experience and engineering work
have also resulted in development of many techniques and
equipment which have aided in reducing the costs of high-
levei radioactive clean-up and waste disposal.

5143 IDO-26081

Oak Ridge National Lab., Tenn.

A GENERAL DECONTAMINATION MANUAL FOR THE
IDAHO CHEMICAL PROCESSING PLANT. C. D. Watson.
Mar, 11, 1953. Decl. Dec. 7, 1955. 18p. $3.30(ph OTS);
$2.40(mf OTS).

Decontamination procedures are outlincd for the removal
of radioactive contamination from stainless stee! chemical
processing equipment, stainless steel laboratory surfaces,
concrete surfaces, painted surfaces, asphalt floor tile, and
Cu and brass surfaces. Two methods for the destruction
of oxalic acid are included. (C.H.)

7356 AECD-3998

QOak Ridge National Lab., Tenn.

SUMMARY OF SURFACE DECONTAMINATION EXPERI-
ENCE AT OAK RIDGE NATIONAL LABORATORY. F.N.
Browder. Nov. 1943 through July 1948. Decl. with de-
letions Jan. 5, 1956. 38p. Contract W-7405-eng-26.
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In the course of five years experience at Oak Ridge
National Laboratory, it has been found that all impervious
materials such as stainless steel, mild steel, lead, glass,
certain plastics, and certain surface coatings can be
decontaminated by vigorous washing with the proper
reagents. Each decontamination operation is carried out
by starting with mild reagents (water) and increasing the
severity of the treatment until the desired decontamination
is obtained. Porous materials such as bare concrete, wood,
and some plastics have been impossible to decontaminate
satisfactorily except by the physical removal of the con~
taminated portions, (auth)

7704 K-211
Carbide and Carbon Chemicals Corp. [K-25 Plant),

Ouak Ridge, Tenn,

BIBLIOGRAPHY ON PHOSPHATE SCALE REMOVAL.
Fred E. Croxton, comp, May 12, 1948, 45p. Contract
[W-7405-eng-26]. $7.80(ph OTS); $3.30(mf OTS).

The references shown in this bibliography were collected
in connection with the scale removal problem present in
the K-25 plant cooling system, The removal of the phos-~
phate type scale was emphasized, but various related
problems are also treated. Many references concerning
phosphates and removal methods were not included because
the process would have necessitated the removal of the
cooler unit, and fusion treatmen: with various salts. The
bibliography is divided into three sections; Scale Removal,
Phosphate Sofubilization and Other Properties, and Analyti~
cal Techniques. The references listed were obtained from
a search of Chemical Abstracts, 1917 to 1947, Industrial
Arts Index, 1938 to 1948, and Engineering Index, 1946.
(auth)

8327 wWT-347

Office of the Quartermaster General, Washington, D. C.
CLOTHING DECONTAMINATION AND EVALUATION OF
LAUNDRY METHODS. Donald C. Hughes, Alfred H.
Parthum, Jr., Howard James, and John C. McWhorter, Jr.
Apr. 1, 1952, Decl. Oct. 16, 1959, 81p. Project 6.7 [of]
OPERATION JANGLE. OTS.

The over-all objectives of this project encompassed test-
Ing the suitability of standard and special laundering meth-
ods and standard equipment for field decontamination of
clothing; evaluating the contaminability and decontaminabil-

DECONTAMINATION 5.06

ity of selected fabrics; and testing of experimental clothing
monitoring instruments. Garments and fabrics contami-
nated by controlled methods were used during the operation
for testing the equipment and evaluating fabrics and formu-~
lae. Standard Army laundering methods and equipment, in-
cluding wooden washers, were effective for decontaminating
clothing in the field. A decontaminating laundry formula
employing citric acid and tartaric acid followed by either
an organic or inorganic chelating agent results in a higher
degree of decontamination than other formulae tested. The
standard Quartermaster Corps mobile field laundry for-

mula resulted in satisfactory decontamination with the type
of soil and activity encountered and the cost of supplies is
approximately one-tenth as much as the special formulae.
Woolen garments and fabric swatches were decontaminated
by laundering as readily as cotton or synthetic fabrics.
Clothing monitoring instruments under development appear
suitable for monitoring clothing under field conditions to
determine the degree of contamination both before and after
processing. (auth)

ULTRASONIC 5.06.04

2203 AECU-3590
General Electric Co. General Engineering Lab.,

Schenectady, N. Y.
ULTRASONICS FOR RADIOACTIY
G. E. Henry. Nov. 11, 1957. 30,
(mf OTS). (57GL337).

Tests have been run to determine in a preliminary
fashion whether ultrasonic vibration would be effective in
removing mixed radioactive deposits from the inside
surface of steel pipes in a heat exchanger. Different fre-
quencies (20 KC/8, 1000 KC/S) have been used at the maxi-
mum power levels conveniently attainable. Different liquids
were compared for cleaning effectiveness, with and without
ultrasonics. Mild stirring of water bath at room tempera-
ture produced virtually no cleaning effect on the samples.
Ultrasonics in water, at room temperature, gave 50% to

ECONTAMINATION.
$3.30(ph OTS); $2.40
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17575

ON DISTILLATION COLUMNS FOR ISOTOPE SEPARA-~
TION. F. 1. Havlicek (J. Stefan Institut, Ljubljana,
Yugoslavia). Energia nucleare (Milan) 5, 527-30(1958)
Aug.

Equations were derived for steady and transient opera-
tion of distillation columns for isotope separation. Some
diagrams were also plotted in order to determine the
optimal height of the columns in a cascade with respect
to the output. The influence of the single-process
separation factor on these results was also investigated.
(auth)

4806

HIGH-PURITY EVAPORATOR FOR WASTE CONCENTRA-
TION. T.C. Carnavos and J. W. Hagen (Griscom-Russell
Co., Massillon, Chio). Nucleonics 16, No. 2, 125-7(1958)
Feb. -

A remotely operated evaporator for processing radio-
active material was designed which accomplishes a three-
fold reduction in waste volume with concentratton to 70%
salt content. The evaporator, with sloped sides to prevent
accumulation of solids and a concentrate discharge line
located at the lowest point of the bottom, has a low-vapor
disengaging rate and high headroom to promote natural
separation of water and vapor. The mist eliminator is
capable of reducing entrainment by factors of 10? to 104,

A bowed tube heating section permits scale shedding by
thermal shock. (J.S.R.)

STILL COLUMN WITH CONCENTRIC CONDENSER. A.K.
Brewer and T. I. Taylor (to U. 8. Atomic Energy Commis-
sion). U, 9. Patent 2,780,589, February 5, 1957.

A countercurrent reflux still is described which may be
used in high vacuum or molecular distillation comprising
an inclined still column in combination with an internal
condensing and reflux device. The cooled side of the column
is constructed as a series of inclined surfaces sloping in a
direction opposite to the general direction of flow of liquid
along the heated surface. Increased heat efficiency and
greater temperature control of the heated and cooled sur-
faces are obtained with the disclosed still. (auth)

8093

HORIZONTAL SUBLIMATION APPARATUS. J.C. Hecker
(to U. S. Atomic Energy Commission). U. 8. Patent No.
2,743,169, Apr. 24, 1956.

A horizontal apparatus designed for the purification of
halogen derivatives of U compounds is described. It con-
sists of a horizontal charge boat fitting into a heating shell
or crucible, a cooling chamber for condensation of the
formed vapors, a scraper to gather the crystals in one end,
and a collection pot thereunder for the accumulation of the
crystals. The apparatus is designed to operate under re-
duced pressure and a means to accomplish this is included.
The compounds are placed in the charge boat, inserted in
the heating chamber, and vaporized, with the vapors being
collected in the condensing chamber where they are raked
or scraped into the collecting pot and recovered. (auth)

8092

SUBLIMATION APPARATUS. R. Krohn and R. J. Schmidt
(to U. 8. Atomic Energy Commission). U. S. Patent No.
2,743,168, Apr. 24, 1956.

A sublimation apparatus designed to purify halogen deriv-
atives of U compounds is described. It is desired to
vaporize and recondense the material without transition
through the normal liquid stage. This may be accomplished
by heating the material in a high vacuum obtained by suit-
able vacuum pumps used in the various stages depending
upon the vacuum desired and the amount of gases to be
pumped. The material is placed in a recelving container
fitted in combination with a condensing chamber, cooling
colls and piping. The pressure is first lowered to the order
of 10~ mm of mercury, then a heating coil is placed about
the protruding charge boat. Subsequently, the temperature
is raised to about 800°C and the pressure lowered by a dif-
fusion pump to 5 X 10~ mm and the material forms as
crystals in the condensing chamber. A seal similar to a
piston ring maintains the vacuum in the charge boat. At
completion of the operation, lasting from 8 to 12 hr the
heating shell is removed, an inert gas is bled into the con-
densing chamber, and the purified crystals are scraped
from the walls thereof. (auth)

10822 K-1013(Del.)
Carbide and Carbon Chemicals Co. K-25 Plant, Oak
Ridge, Tenn.
SEPARATION OF URANIUM HEXAFLUORIDE FROM
BROMINE AND BROMINE TRIFLUORIDE. A. L
Krakoviak. June 21, 1954, Decl. with deletions Feb. 26,
1957, 15p. Contract W-7405-eng-26. $3.30(ph OTS);
$2.40(mf OTS).
A procedure was developed for separating UFg from the
reaction products of BrFy and U compounds. A product
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containing 99.99% UFg was obtained by solid condensation
of the UF from a 93% UF4-7% Br mixture on the walls of a
water cooled oondenser at atmospheric pressure, followed
by repeated flashing of this condensed product to another
water cooled condenser; over 91% of the UFg in the origi-
nal feed mixture was recovered. Similarly, a product con-
taining 98.5% UF, was obtained from a 92% UFy-8% BrF,
mixture; over 80% of the UFg in the original feed mixture
was recovercd. (auth)

7287 A/CONF.15/P/102
PRODUCTION OF BORON-10 AND OTHER STABLE
ISOTOPES. A. O. Edmunds and F. C, Loveless (20th
Century Electronics Ltd., Croydon, Surrey, Eng.). 24p.
An approach to the design of isotope separation plants
is outlined with particular reference to the isotopes of
boron. A basic separation unit is described which con-
sists of two packed fractionation columns of high sepa-
ration efficiency. The units can be easily fabricated and
economically operated to provide highly enriched iso-

topes at a moderate price. A unique control systém is
used to make the columns fully automatic. It is impera-
tive in isotope separation systems that a rapid and re-
Iiable analysis of the product enrichment should be
available, and the control instrumentation includes
equipment for the continuous monitoring of the isotopic
enrichment of the product by a neutron absorption tech-
nique. A number of high efficiency distillation column
packings have been investigated and a new type of pack-
ing has been developed, particularly for use in distilla-
tion columns greater than 2 in, diameter. The packing
{s made from rectangular section metal wire woven into
a mesh, It can be supplied in alternative materials
chosen for their suitability to the fluids to be distilled.
Operating characteristics such as pressure drop and
height equivalent to a theoretical plate are given, Dis-
tillation columns for the production of the isotopes of
boron are discussed including experience in operating

a larger scale plant owned by U.K. Atomic Energy
Authority. A comparison between this method and the
chemical exchange system of an organic boron trifluo-
ride complex is given based on operating data available.
The economics of each system in relation to the scale
of production and the product purity is given. (auth)
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ATR CLEANING--Filters (4.0L.01.04).

27137V ORNL-2613

Oak Ridge National Lab., Tenn.

METHODS OF REMOTELY REMOVING THE BED FROM
A SAND FILTER. C. O. Thornburg. Dec. 3, 1958.

16p. Contract W-7405-eng-26. $3.30(ph OTS); $2.40
(mf OTS).

Methods of remotely removing a sand bed from an
isolated sand radiochemical filter were developed and
tested, including a water eductor method, a pressurized
vessel method, and a steam jet method. The last method
appeared most reliable and practical, and special atten-
tion was given to determining optimum conditions for
bed removal using a steam jet. (auth)

10438 v CF-58-5-32

Osak Ridge National Lab., Tenn.

AN ENGINEERING EVALUATION OF A MAGNETIC
FILTER AS A MEANS OF REMOTE CONTROL FILTRA-
TION. R. J. McNamee and L. B. Shappert. [May 1958].
22p. Contract (W-7405-eng-26]. $4.80(ph OTS);
$2.70(mf OTS).

For presentation at the Annual Meeting of the
American Nuclear Society in Los Angeles, California,
June 2-5, 1968.

An evaluation was made of a remote control method of
filtration, using a ferromagnetic powder suspended in a
magnetic field as the filtering media. A fliter of this
kind would have the advantage of being able to form
and discharge the filter bed (and resulting cake) by
control of the current to the electromagnet providing
the magnetic field. Studies on a 3-inch diameter filter
column showed the principle to be feasible, using ferro-
silicon as the filtering media. Data necessary for
scale-up and design were obtained, and their use in
such calculations is discussed. (auth)




16198
THE EFFECTIVENESS OF SAND AS A FILTER MEDIUM.
R. E. Yoder and F. M. Empson (Oak Ridge National Lab.,
Tenn.). Am. Ind. Hyg. Assoc, J. 19, 107-10(1958) Apr.
Sand 1illers were studied under a variety of conditions
to determine their usefulness as a filter medium for
aerosols in low-velocity air streams. Ruthenium and
iodine were removed from the vapor stream from a
boiling mixture containing these isotopes, and it is
thought that sand may be used to filter aerosols from
either dry or moist gas streams. (J.R.D.)

8297 HW-55353
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash,

A SOLIDS FILTER FOR HOT CORROSIVE GASES., G. A,
Nicholson, Mar, 14, 1958, 4p. Contract W-31-109-Eng-
52. $1.80(ph OTS); $1.80(mf OTS).

The unit was used to remove suspended solids of 1.5
microns average particle size from a hot dry air stream,
The pressure drop across the clean filter was 1.2
Ib/sq. in./in. of filter thickness. The filter gave very good
performance. Absolute removal of solids was obtained.
Cake deposits of approximately 0.03-inch thickness were
obtained with only a 75 per cent increase in the pressure
drop. Essentially complete removal of the cake was
accomplished by a sudden reversal of the gas flow. (auth)

AEROSOL FILTERS FOR RADIOACTIVE SUBSTANCES.
Z. Smal, J. Schen, and J. Maciejewski. Nukleonika 3,
673-8(1958). (In Polish) -
Descriptions are presented of sectional and perfo-
rated cylinder-type filters for radioactive aerosols.

11042

AN ELECTROSTATIC FILTER FOR ATOMIC ENERGY
PLANTS. M. D. Penrose and F. P. Gilson (Sturtevant
Engineering Co. Ltd.). Nuclear Power 2, 315-16(1967)
Aug.

11510
METHOD OF MAKING FILTER MEDIA. W. J. Smith et al.
(to U. 8. Atomic Energy Commission). U. S. Patent
2,797,163, June 25, 1957.

FILTERS 5.08

An improved filter material capable of filtering parti-
cles in the submicron range, and a process for forming
this filter material are described. First, an aqueous slurry
of inorganic vitreous monofilament fibers is formed and is
then treated witb a priming agent capable of lowering the
surface affinity of said monofilament fibers for each other
to prevent balling or the fibers and to cause them to form
a supporting network, an organic binder is then added to a
strengthen the network and fibrous filtering material is
incorporated in the interstices of the network. Polyacrylic
resins are mentioned as suitable binders and unrea-
formaldehyde as a suitable primer. (auth)

500 EES-010327

Naval Engineering Experiment Station, Annapolis.
LINDE MOLECULAR SIEVES AS DYNAMIC DEHU-
MIDIFICATION DESICCANTS. Progress Report. John
W. Cadorette and D. M. Zall. Apr. 12, 1957. 19p.

Four samples each of three types of Linde Molecular
Sieves were evaluated as dynamic desiccants, The mo-
lecular sieves had high water vapor adsorption capaci-
ties at low relative humidities. This suggests their pos-
sible use in drying compressed gases, such as aviators’
breathing oxygen. The high capacity at low and midrange
hvmidities and their rapid absorption rates make them
ideally suited for use in dynamic humidifiers. However,
they cannot be used in dehumidification machines de-
signed for use with Grades H and L desiccant unless the
machines are modified to provide higher reactivation
temperatures. The high reactivation temperature indi-
cates ability to adsorb moisture at very high tempera-
tures. This suggests possible use as desiccants for
high-temperature air streams, such as between stages of
multiple-stage compressors. (C.H.)

7335 ‘CEA-tr-A\478

FILTRES A AIR ET A POUSSIERES POU..
L'INDUSTRIE, (Air and Dust Filters for Industry.)
H. Murmann. Translated into French from Metall 1,
868-73(1967). 26p.

The construciion, capacity, and utilization of air and
dust filters are described. The four types of filters
considered are metallic filters with oil films, dry layer
filters, cloth air filters, and electrofilters. (J.S.R.)
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5830 AECU-3417
Dow Chemical Co. Rocky Flats Plant, Denver.
EXTENSION OF USEFUL LIFE OF EXHAUST AIR FILTERS
AFTER AMMONIUM NITRATE LOADING. R. P. Craig,
P. D. Erickson, J. A. Geer, and F. J. Linck, Jr. Oct. 1958,
24p. Contract AT(29-1)-1106.

Alir filters were found to be plugging with NH;NO;. The
useful life of these filters was increased 4 times by
occasional humidification with steam. (T.R.H.)

11668 HW-45008

Hanford Atomic Products Operation, Richland, Wash.
HANFORD USE OF EXPERIMENTAL WATER FILTER
PLANT. W. R. Conley, C. W. Botsford, and R. W. Pitman.
Aug. 20, 1956. Decl. Mar. 13, 1957. 30p. Contract W-
31-109-Eng-52. $0.35(0TS).

An improved method of water plant control has been
developed at Hanford which employs a sensitive turbidity
measuring microphotometer and a model water flitration
plant. The microphotometer operates on a light scattering
principle and is accurate in the range of 0.0 to 0.i ppm
turbidity. The model filter plant used is a five gallon per

minute plant which can simulate the conditions normally
occurring in the large water plants. It is the purpose of
this report to describe the model filter plant and to demon-
strate the value of the model and microphotometer for
effective water plant control and water plant design
scoping. (auth)

5031

FILTERING APPARATUS. R. W. Dodson et al (to U. S.
Atomic Energy Commission). U. 8. Patent 2,732,072,
January 24, 1956.

A remote~controlled filtering apparatus to handle radio-
active slurries and to isolate the filtrate in a shipping con-
tainer by air pressure or vacuum is described. The appa-
ratus consists of concentric containers, an inner container
holding a slurry and an outer container for the filtrate,
tubes to charge and discharge the containers, and a filtrate
shipping container. The entire apparatus is protected by
lead shielding and is a safe convenient method of filtering
such fluids. (auth)

ENGINEERING STUDIES OF FILTER BED EFFICIENCY
FOR THE TREATMENT OF RADIOACTIVE WASTES. Lee
Gemmell. [nd]. 9p. (BNL-118T)

The general layout of the BNL sewage disposal plant is
shown. The efficiency of the filter beds in removing some
of the most common radioactive isotopes from the labora-
tory low-level sewage is discussed. The amount of activity
coming through the filter beds was calculated, and the
radioactive waste distribution was found. About 90% of the
total activity adsorbed in the filter beds remains in the top
3 in., 8% in the next 9 in., and 2% in the remaining 5 ft. A
number of columns were set up to examine the possibility
of the filter beds, or parts of them, becoming saturated and
refusing to further hold up certain isotopes at all. For the
first 16 dosings (4 days), the column removed about 98% of
the activity. For the next 10 dosings (2! days), the efficiency
dropped to about 70% removal. On the 37th dosing, at the
end of 9 days, only 20% of the activity was removed. Tests
with specific isotopes indicated that the beds would not
become saturated so that the efficiency of activity removal
would drop below 50%. Over 1000 yr would be required
for saturation.

HIGH PRESSURE SYSTEMS 5.09

SURVEYS AND THEORY 5.09.01

17044 CF-68-6-562
Oak Ridge National Lab., Tenn.
STRESS ANALYSIS OF CONICAL SHELLS. F.J.
Stanek. Aug. 28, 1968. 142p. Contract W-7405-eng-
26. $21.30(ph OTS); $6.90(mf OTS).

The fundamentals for the stress analysis of conical
shells by use of the classical small-deflection theory

16327

HIGH-PRESSURE TECHNIQUES. D. M. Warschauer
(Massachusetts Inst. of Tech., Lexington) and William
Paul (Harvard Univ., Cambridge, Mass.). Rev. Sci.
Instr. 29, 675-9(1958) Aug.

This paper supplies information on hydrostatic pres-
sure techniques up to 20,000 kg/cm? under two headings.
Under general pressure techniques, low temperature
seals, experience with small diameter tubing, a pres-
sure measuring bridge, and various tubing seals are
described. Under optical techniques, optical windows of
sapphire, germanium, and silicon, suitable pressure
fluids, and a mechanism for moving samples inside a
pressure vessel for use to 10,000 kg/cm? are discussed,
(auth)

5.49



5.50

HIGH-PRESSURE SYSTEMS 5.09

SURVEYS AND THEORY 5.09.01 PERERABOTANNOE I DOPOLNENNOE. (Techniques
of Physico-Chemical Investigation at High Pressures.
13082 vV NYO-2322 Recond Edition, Corrected and Supplemented.) D. 8. .
Southwest Research Inst., San Antonio. Tsiklis. Moscow, State Scientific-Technical Publishing
RESEARCH ON PROPERTIES OF MATERIALS EM- House of Chemical Literature, 1958. 304p.
PLOYED IN PRESSURE EQUIPMENT. Progress Re- Data on the selection of materials, construction of
port No. 1 {for] May 1 to July 1, 1958. L. U. Rastrelli apparatuses, and experimental procedures are dis-
and M. M. Lemcoe. July 10, 19568. 18p. Project No. cussed. Methods for obtaining and measuring high and
774-2. Contract AT(30-1)~2146. $3.30(ph OTS); super-high pressures at high temperatures are ana-
$2.40(mf OTS). lyzed, as well as mixing procedures under pressures.
The over-all objective of the program is to investi- The phase equilibrium, gas compression, measure-
gate pressure vessel design procedures and through a ments of surface tension at liquid-gas boundaries, and
materials literature survey, determine those areas wetting of solid bodles In compressed gases are de-
where information is significantly lacking. The resin scribed. The book was planned for engineers and
of cumulative damage resulting from loads under tem- personnel interested in physico-chemical investigations
perature dependent and independent conditions is further at high pressures. (R.V.J.)

subdivided into more specific areas of concern. Miner's
Hypothesis for cumulative damage is discussed in some

detail. Indications are that it is quite limited in applica- 9118

tion. On the other hand, there is reason to believe that METALLURGICAL ASPECTS OF CALDER HALL., Tom
the hypothesis can be useful within these well-defined Bishop (John Miles & Partners., London), Metal Progress
limitations. (auth) ﬂ_, No. 6, 65-71(1957) June.

Some of the metallurgical problems involved in the con-
struction of the Calder Hall Reactors are discussed.

12370 .~ ORNL-2537 Among these are U fabrication and canning, selection of
Oak Ridge National Lab., Tenn steels for pressure vessels, and pressure vessel erection
AN INVESTIGATION OF THE STRESSES IN A and stress relief. (W.L.H.)

DISCONTINUITY REGION OF A PRESSURE VESSEL
(thesis). B. L. Greenstreet. July 21, 1958. 64p.

Contract W-7405-eng-26. $2.00(0OTS). A GENERAL DISCUSSION ON THE PHYSICAL CHEMISTRY
Submitted to Univ. of Tennessee. OF PROCESSES AT BIGH PRESSURES HELD AT UNIVER-
A thin-walled cylindrical pressure vessel was held SITY OF GLASGOW ON 20-21 SEPTEMBER, 1956. Dis-
at 1500°F In an Inert atmosphere until creep-rupture cussions Faraday Soc. No. 22, 1956. 226p. 50s.
occurred. The vessel was made of Inconel, and it had The subject matter is divided into sections on: equations
a flat-plate head at one end. This configuration of state, physical properties, thermodynamic transforma-
yielded high discontinuity stresses in the reglon of the tions; chemical reactions and transformations at high
head-to-shell junction. As the vessel deformed duc to pressures; and detonation and other high temperature phe-
creep of the material, its configuration changed. In nomena at high pressures. Twenty-five papers are pre-
order to determine the effect of this continual change sented and discussed. (T .R.H.) -

in configuration upon the stress distribution at the
flat~plate head end of the shell, the test was inter-
rupted at various time intervals. The specimen was

removed from the furnace, and it was loaded by Inter- 2050 ¥ -
nal pressure at room temperature. The resulting CHART COMPARES VESSEL DESIGN THEORIES. R. W.

Schneider (Travelers Insurance Co., Hartford, Conn.).
12501 V Chem. Eng. 63, No. 1, 218(1956) Jan.

Graphs of S(stress)/P(pressure) vs. K(ratio of outside to
inside diameter) are presented for an intercomparison of

TEKHNIKA FI1ZIKO-KHIMICHESKIKH ISSLEDOVANII
PRI VYSOKIKH DAVLENIYAKH. IZDANIE VTOROE,
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SURVEYS AND THEORY 5.09.01

the following design theories: maximum shear; maximum
distortion energy; St. venant; maximum principal stress
(Lamé); ASME code; and membrane. (C.W.H.)

4681 /
STRESSES IN WELDED PRESSURE VESSELS. W. P.
Kerkhof (N. V. de Bataafsche Petroleum Maatschappij, The
Hague, Netherlands). Welding J. (N. Y.) 35_,415-593(1956)
Jan.

The allowable stresses, design stresses, and rupture
theory for welded pressure vessels and bollers are dis-

cussed. (auth)

4409
HIGH PRESSURE TECHNOLOGY. Edward W. Comings
New Ycrk, McGraw-Hill Book Co., Inc., 1956. 58ip.

The equipment, materials, experimental techniques, and
general considerations involved in designing high-pressure
chemical processes are outlined. (T.R.H.)

1777

STRESEES FROM RADIAL LOADS AND EXTERNAL
MOMENTS IN CYLINDRICAL PRESSURE VESSELS. P. P.
Bijlaard (Cornell Univ., Rhaca, N. Y.). Welding J. (N. Y.)
34, 608-8-17-8(1955) Dec.

Design information on the rotations, bending moments
and membrane forces caused in cylindrical vessels by
olrcumferential and longitudinal moments transmitted
through various attachments are given. Data for finding the
reducing influenoe of internal pressure on the deflections,
rotations, bending moments and membrane forces oaused
by radial loading as well as by circumferential and
longitudinal moments are also given. The oylindriocal shell
is assumed to be held round at the ends. Comparison with
the well known tests by Schoessow and Kooistra shows
good agreement between compated and experimental values.
(auth)

VALUES AND CLOSURES 5.09.02

MECHANICAL CONNECTION FOR GENERALLY CY-

LINDRICAL VESSEL CLOSURES. (to Atomic Energy

of Canada, Ltd.). British Patent 814,423. June 3, 1959.
A means for closing but not sealing the ends of cylin-

drical or generally cylindrical pressure vessels is de-

scribed. The closure plece fits inside the end of the
vessel, and it has grooves or keyways in its edge which

correspond to keyways in the inside of the end of the
vessel. Thus, when the closure plece 18 inserted in the
vessel, the keyways form helical slots into which keys
of flexible steel are inserted to secure, through fric-
tion, the closure to the vessel. Fluid-tight sealing can
be effected by conventional means. (T.R.H.)

HIGH PRESSURE CLOSURE. (to Babcock and Wilcox
Co.)(U.8.A.). British Patent 794,551, Nuclear Eng. 3,
510(1968) Nov.

The closure of a pressure vessel for high pressure
and/or high temperatures has to be removable for
repair or maintenance. Often remote operation is nec-
essary so that heavy bolted flanges cannot be used.
Vessel and closure are, therefore, made with flanges
held together by C-shaped clamps arranged adjacent to
each other arqund the periphery. Each clamp is pressed
on to the oppositely inclined faces of the flanges by a
clamping ring axially moved by jack screws to exert a
wedging action, inclined plane faces engaging corre-
sponding faces on the C-clamps. The jack screws may
be driven by gear mechanisms in combination with a

rotating gear ring.

10531 V

REINFORCEMENT OF OPENINGS IN PRESSURE VES-
SELS. E.O.Waters (Yale Univ., New Haven, Conn.).
Wel J. (N. Y.) 87, 2778-888(1968) June.

A short account of some of the developments in the
field, emphasizing those that have occurred since 1930,
is given. What has been done is reviewed and the gaps
which the Pressure Vessel Research Committee is at-
tempting to fill are pointed out. (A.C.)
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7168
THE CLOSURE OF HIGH PRESSURE VESSELS: A HY-
DRAULIC HIGH-TORQUE TORQUE WRENCH. E. Whalley,
A. Lavergne, and R. Goton (National Research Council,
Ottawa, Can,), J. Sci. Instr, 35, 113-14(1958) Mar.

The design of a hydraulic torque wrench for use on
hexagon head nuts capable of a wide range of torques is
presented, (J.R.D.)

PRESSURE VESSELS. A, F. G. Austin (to Whessoe, Ltd.).
British Patent 777,599. Nuclear Eng. 2, 494(1957) Nov.

The connection of branch pipes to pressure vessels
raises special stress problems. The problems of avoiding
an abrupt change of contour and of enabling examination of
the weld can be solved by the arrangement in the aperture
for the branch of a ring of special shape whose outer edge
is equal in thickness to that of the wall of the vessel and
which is butt welded to the surrounding wall. The thickness
of the ring increases smoothly from its outer edge to a
value around its inner edge at a calculated ratio (stress
concentration through piercing the vessel). The ring pro-
vides at or near its inner periphery a flange to be butt
welded to the branch pipe. (auth)

8528

IMPROVEMENTS IN OR RELATING TO SEALING DE-
VICES. James Carrie Guild (United Kingdom Atomic En-
ergy Authority). British Patent 827,321. Feb. 3, 1960.

A liquid—-dip sealing device 18 offered in which the liquid
seal is restored after being ejected by a pressure surge.
The liquid on one side of the seal is lowered by the exces-
sive pressure until an opening is exposed which allows
gas pressure to escape until the pressure loss allows the
liquid to rise again. (T.R.H.)

3831 CF-57-4-17
Oak Ridge National Lab., Tenn.
SUGGESTION FOR HIGH PRESSURE LETDOWN DEVICE.
R. N. Lyon. Apr. 2, 1857. 4p. Contract [(W-7405-eng-
26). $1.80(ph OTS); $1.80(mf OTS).

A letdown valve design 18 described which reduces
erosion of the sealing surfaces. It also provides for water
flushing of the sealing surfaces before closing. (T.R.H.)

9754 CF-56-7-13

Oak Ridge National Lab., Tenn.

TENTATIVE RECOMMENDATIONS FOR HIGH PRESSURE
FLANGE ASSEMBLIES. C. C. Haws, Jr, July 3, 1956,
4p. Contract [W-7405-eng-26]. $1.80(ph OTS); $1.80 (mf
OTS).

13488 WAPD-CTA(EDX)-265
[Westinghouse Electric Corp. Atomic Power Div.,

Pittsburgh.)

RESULTS OF PWR HYDROSTATIC SEAL WELD TEST.
E. M. Tatarzycki. May 18, 1956. 12p. Contract [AT-
11-1-GEN-14]. $3.30(ph OTS); $2.40(mf OTS).

A hydrostatic pressure test on two PWR seal weld
mockups was conducted for the purpose of evaluating
the design of the ASME Pressure Vessel Code. Both
mockups were tested to destruction; failures were
recorded at pressures of 16,000 and 18,000 psi. The
failure in each case resulted from a rupture in the
motor tube wall immediately above the simulated stator.
In addition, strains were measured on one of the mock-
upse at pressures up to 15,000 psi. (W.L.H.)

10953 KAPL-M-EBJ-3
Knolls Atomic Power Lab., Schenectady, N. Y.
REINFORCING RING FOR OPENINGS IN PRESSURE
VESSEL. E. B. Johansson. Nov. 16, 1955. 26p. Con-
tract W-31-109-Eng-562. $4.80(ph OTS); $2.70(mf OTS).
The feasibility of reducing the stress concentration fac-
tor near pressure vesael openings to allowable values
through the addition of material near the opening was con-
sidered. The addition of bending stresses by the reinforce-
ment material allows only approximate calculations, how-
ever, the method of calculation and graphical results are
given. (D.E.B.)

11989 AEC-tr-3657
ULTRA-PRESSURE, IIL PRESSURE-PROOF CHAR-
ACTER OF OPTICAL WINDOW, IV, PRESSURE-
PROOF PACKING. Ryo Kiyama. Translated for Oak
Ridge National Lab. from Rev. Phys. Chem. Japan, 19,
17-19; 21-4(1945). 14p. $3.30(ph), $2.40(m1) JCL or
LC.

The design of an electrode insulator made of mica
and rubber protected with steel having applications up




5.53

HIGH PRESSURE SYSTEMS 5.09

VALVES AND CLOSURES 5.09.02

to 20,000 kg/cm? is described. In addition, a method of
setting pieces of cylindrical glass or quartz for use as
high-pressure windows by pressing them without any
cementing material is described. Also, large pipe con—
nection packing is considered along with piston packing
and that for hole closures, in which sealing is performed
by exerting a pressure on the packing which is greater
than the internal pressure. (J.R.D.)

8526

IMPROVEMENTS IN OR RELATING TO SHAFT SEALS.
Terence Barrett, Douglas English, and Kenneth John Wil-
liams (United Kingdom Atomic Energy Authority). Brit-
ish Patent 827,015. Jan. 27, 1960.

A shaft seal of the viscosity-groove type is offered.
Grooves are arranged in one of two drive plates so that
rotation of one of the plates causes oil in the grooves to
be compressed against the gas pressure being sealed.
When not rotating, a spring forces the plates together at
ungrooved surfaces to provide a seal. (T.R.H.)

VESSELS 5.09.03

5295
NONMAGNETIC HIGH-PRESSURE VESSELS. William
Paul and G. B. Benedek (Harvard Univ., Cambrldge, Mass.
and D. M. Warschauer (Lincoln Lab., Tech. Massachusetts
Inst. of Lexington, Mass.). Rev. Sci. Instr. 30, 874-80
(1959) Oct.

The use of beryllium copper and stainless steel in the
construction of pressure vessels to contain 20,000 kg/cm?

is described. Machine drawings are given for the construc

tion of different types of pressure vessels, different types
of seal, and methods of introducing electrical leads into
the apparatus. Experience in the use of high-pressure
vessels and plugs beyond the elastic limit of the construc-
tion material is reviewed. (auth)

PRESSURE VESSEL NOZZLE DESIGN. A NEW
APPROACH TO REINFORCEMENT. R. T. Rose.
Nuclear Eng. 3, 523-8(1958) Dec.

New methods of approach to the problem of reinforc-
ing branch connections (nozzles) for pressure vessels
are reviewed. Discussions are included on: stress
testing of unreinforced and reinforced nozzles, pulsating
pressure testing of nozzles, and the testing of various
pressure vessel materials. (J.H.M.)

17089

PRESSURE VESSELS. LET THE TUBES SUPPORT THE
TUBE SHEET. G. D. Galletly and C. R. Garbett (Shell
Development Co., Emeryville, Calif.). Ind. Eng. Chem.
50, 1227-30(1958) Sept.

Substantial monetary and material economics in tube
sheet thickness may be effected by taking advantage of
the support offered by the tube bundle. In exploration of
this design method, values for the ligament and deflec-
tion efficiencies must be determined. In addition the
effects of tube bowing, in-place forces, and transient
thermal effects must be investigated. (J.R.D.)

NYO-2323
Southwest Research Inst., San Antonio.
RESEARCH ON PROPERTIES OF MATERIALS EMPLOYED IN
PRESSURE EQUIPMENT. Progress Report No. 2.
L.U. Rastrelli and M.M. Lemcoe. Aug. 8, 1958. 52p.

A literature review concerning pressure vessels
and a list of recommended pressure vessel materials
research programs providing information in those
areas where material data are lacking are presented.
In addition, an over-all literature survey emphasizing
cunmulative damage theories and the phenomenological
behavior of pressure vessel materials under dynamic
load, elevated temperatures, and environments other
than air is given. 80 references. (J.R.D.)

17090
AN APPARATUS FOR HEATING SMALL SAMPLES TO
ELEVATED TEMPERATURES AT HIGH PRESSURES.
J. Fennell, N. H. Hancock, and R. S. Barnes (Atomic
Energy Research Establishment, Harwell, Berks, Eng.).
Metal Treatment and Drop Forging 25, 332-4(1958) Aug.
An apparatus incorporating a pressure-vessel cap-
able of withstanding an internal gas pressure of 6,000
Ib/eq in. at a temperature of 950°C is described. Gas
from cylinders is compressed by a pump to the pres-
sure required, and the high temperature is obtained by
lowering a furnace over the end of the pressure vessel
which contains the sampile. (auth)




HIGH PRESSURE SYSTEMS 5.09

VESSELS 5.09.03

15242V TID-7569(p.85-91)
Westinghouse Electric Corp. Bettis Atomic Power
Div., Pittsburgh.

LESSONS LEARNED FROM PRESSURE-VESSEL AC-
CIDENT INVESTIGATIONS, B, F, Langer. p.85-91
[of) PROCEEDINGS OF THE 1958 ATOMIC ENERGY
COMMISSION AND CONTRACTOR SAFETY AND FIRE
PROTECTION CONFERENCE, HELD AT ATOMIC
ENERGY COMMISSION HEADQUARTERS BUILDING,
GERMANTOWN, MARYLAND, JUNE 24-25, 1958. 7p.

An accident involving the failure of an autoclave is
discussed. The autoclave was 123/‘ in, in inside diame-
ter and about 6 ft long. The head came off the vessel at
a threaded connection. The separation occurred in the
threads between the flange nut and the autoclave vessel
wall. The flange nut, bolting ring, and head all stayed
together and were found about Y, mile away. It was
found that there was remarkably little tearing of metal.
The flange nut had yielded outward so that it assumed
an hourglass shape. (W.L.H.)

11396+

THE SCOPE OF PRESSURE VESSEL CODES AND AC-
TIVITIES TOWARD IMPROVED CONTENT. Presented
at Nuclear Engineering and Science Conference, held at
Chicago, March 17 to 21, 1958. Preprint 78, Session 3.
W. E. Cooper (General Electric Co., Schenectady,

N. Y.). New York, American Institute of Chemical En-
gineers, 1958. 23p.

A summary of the scopes of codes currently available
for pressure vessel design and certain activities di-
rected toward the improved technical content and cov-
erage of such codes, particularly for application to nu-
clear reactor components are discussed. (auth)

THERMAL DESIGN OF LARGE STORAGE VESSELS FOR
LIQUID HYDROGEN AND HELIUM. Russell B. Scott.
J. Research Natl. Bur. Standards 58, 317-25(1957) June.
Principles of insulating vessels for the storage and
transportation of liquefied gases are discussed. The use
of shields cooled by the vapor leaving the liquid being
stored is analyzed, and formulas, graphs, and tables are
presented for the convenience of the designer of large
vessels for storing and transporting liquid hydrogen and

5!54

liquid helium. An analysis is given of the use of escaping

vapor to intercept heat entering by conduction through

solid supporting members. The evidence presented .
indicates that substantial improvements are possible in

the design of such vessels. (auth)

7979
VESSELS FOR THE STORAGE AND TRANSPORT OF
LIQUID HYDROGEN. B. W, Birmingham, E. H. Brown,
C. R. Class, and A. F. Schmidt. J. Research Natl. Bur.
Standards 58, 243-53(1957) May.
The design and construction of a large-scale hydrogen
liquefier by the National Bureau of Standards required a
concurrent development of large, transportable liquid-
hydrogen containers. These containers, known as Dewar
vessels after the inventor, James Dewar, had to be capable
of road and air transport, which implied ruggedness and
light weight. This article reports on large-scale liquid- -
hydrogen Dewar development conducted by the NBS
Cryogenic Engineering Laboratory. A 440-ltter and an
840-liter Dewar are discussed. Every effort has been
made to design Dewars with very low hydrogen-loss rates .
within the limitations of the transport requirement. (auth)

METAL SYSTEM FOR CHEMICAL REACTIONS AND FOR
STUDYING PROPERTIES OF GASES AND LIQUIDS. H. V.
Neher (California Inst. of Tech., Pasadena) and Satya
Prakash (Physical Research Lab., Ahmedabad, India).
Rev. Sci. Instr. 28, 267-70(1957) Apr.

An all-metal system, made of copper, is herein described
It is suitable for working with those chemicals which do not
attack copper. In particular it has been found very useful
in the purification of BF; and B(CHy);. Some important
features of such a system are (1) a complete absence of
contaminants; (2) reactions may be carried out up to
500°C; (3) pressures up to several hundred pounds per
square inch may be used; (4) flow of gases from very low
to very high pressures may be easily controlled; (5) the B
system is very rugged. This latter point is particularly
desirable where noxious or inflammable gases (such as
B(CHy)g) are used. A method is also described whereby
gases from sealed-off containers under either high or low
pressures may be easily retrieved without introducing im-
purities. Other important advantages of such a system are
mentioned in the text. (auth)
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PRECIOUS-METAL-COATED BOMBS FOR HIGH-TEM-
PERATURE STUDIES. R. M. Bidwell, W. R. Wykoff, B. J.
Thamer, and C. D. Ross (Los Alamos Scientific Lab., N,
Mex.). Nucleonics 14, No. 10, 74-7(1956) Oct.

Designs of several different types of high-tempe rature
and pressure bombs are presented. Ways are presented
for coating the inside of these bombs with precious metals,
(W.L.H.)

4267 WAPD-A1W(PCh)-170

[Westinghouse Electric Corp. Bettis Plant, Pittsburgh.]
PURIFICATION OF WATER IN A HIGH TEMPERATURE,
HIGH PRESSURE CARBON STEEL SYSTEM. C. F.
Paulson. [Sept. 1956]. 78p. A1W Project. Contract
NObs-67500.

Results of water purification in a high-temperature high-
pressure carbon steel pump test loop are presented. The
test covered cold and hot filtration by axial flow magnetite
filters, and operation of ion exchangers in the H-OH and
Li-—OH forms. These tests demonstrated that filters and
ion exchangers would operate successfully in a carbon
steel system. (W.L.H.)

INVESTIGATION OF STATIC AND FATIGUE RESISTANCE
OF MODEL PRESSURE VESSELS. Julien Dubuc and
Georges Welter (Ecole Polytechnique, Montreal, Canada).
Welding J. (N. Y.) 85, 3288-375(1956) July.

Results of an investigation sponsored by the Pressure
Vessel Research Committee indicate remarkable per
formance for vessels subjected to extreme static and
cyclic loading. These tests point out the need for caceful
design deta{ls in order to minimize stress concentration
effects which produce fatigue failures. (F.8.)

5584 NP-6000

Utah. Univ,, Salt Lake City. Coll. of Engineering.

THE DESIGN OF PRESSURE VESSELS FOR EXTREME

PRESSURE. Technical Report No, LI. Waymne S. Brown
and 8. 8. Kistler. June i, 1956. 55p. Project No, NR-
052-367. Contract Nonr-1288 (02).

Elastic theory was found to be useful in gaining insight
in stresses in vessels designed for extreme pressure.
High pressures must be retained by tensile members, the
design of which can be accomplished through elastic theory.
Weak materials are useful in high pressure design since

there is no indication that they distribute stresses b “ro-
statically even when fragmented. Powders are found to
support loads in a columnar fashion. (F.S.)

17086 AEC-tr-3300
REGULATION OF A SULZER SINGLE-TUBE STEAM
GENERATOR (Regelung des Sulzer-Einrohr-Dampfer-
zeugers). P. Profes. Translated for Oak Ridge
National Lab. from Mitt. Ver. Grosskesselbesitser No.
43, 258(1956). 36p.

The operating principle and control of the Sulzer
single-tube steam generator are described and de-
picted. (T.R.H.)

6273 BNL-2811

Brookhaven National Lab., Upton, N. Y.

INEXPENSIVE EQUIPMENT FOR STUDYING THE

IRRADIATION OF ORGANIC MATERIALS IN A PILE

UNDER STATIC CONDITIONS. Alfred P. Wolf and

A. Oltmann. [1956]. 9p. $1.80(ph OTS); $1.80(mf OTS).
A convenient and inexpensive device for irradiating

materials under pressure or irradiating materials which

evolve gas upon irradiation is described. It consists of an

Al alloy container and an arrangement which permits

opening the vessel in a closed system. (T.R.H.)

HIGH TEMPERATURE SYSTEMS 5.10
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13531 NAA-SR-2972
Atomics International Div,, North American Aviation,

Inc., Canoga Park, Calif.

THE VACUUM CASTING FURNACE FOR THE PROC-
ESSING REFABRICATION EXPERIMENT, G. L.
Schmidt. May 1, 1969, 68p. Contract AT-11-1-GEN-
8. $2.00(0TS).

A full-scale prototype vacuum casting furnace was
operated successfully in the Processing Refabrication
Experiment (PRE) mockup with the aid of in-cell
handling and viewing equipment. The operation included
the removal and replacement of components of the fur-
nace that would be affected by the high temperature
processing of the irradiated metallic uranium fuel. The
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information and experience gained from the mockup
operations have been translated into the conceptual de-
sign of an in-cell furnace for use in future hot cell
facilities, (auth)

12738

IMPROVEMENTS IN OR RELATING TO CRUCIBLES
FOR MELTING METALS. Robert James Garmy (to
Republic Steel Corp.). British Patent 811,918.

Apr. 15, 1959.

A crucible for an electric arc furnace which produces
large ingots of Ti or Zr is described. The crucible is
cylindrical, mounted on jacks for raising and lowering,
and mounted on wheels for moving under an electrode
arrangement. It i8 surrounded by an induction coil
which, with the arc current in the melt, causes a
stirring motion which leads to a fine-grained homoge-
neous melt. The magnetic field of this coil also stabi-
lizes the arcs from the electrodes. A water jacket for’
cooling is also provided. (T.R.H.)

5153

HIGH-TEMPERATURE PRESSURE-VACUUM FURNACE.
Wwilliam Lodding and Laurence Hammell (Rutgers Univ.,
New Brunswick, N. J.). Rev. Sci. Instr. 30, 885-6(1959)
Oct.

A simple high-temperature pressure-vacuum furnace
using a recrystallized alumina tube as the vessel with
external resistance windings 18 described. Temperatures
to 1900°C can be used in both strongly reducing and oxi-
dizing atmospheres. Pressures to 28 atmos at 1200°C
were obtained and no water cooling was required. Differ-
ential thermal analysis with continuous gas analysis of
reaction products is made possible. (auth)

IMPROVEMENTS IN OR RELATING TO APPARATUS
FOR ARC MELTING UNDER REDUCED PRESSURE.
(to W. C. Heraeus G.m.b.H. Co.) British Patent
809,561. Feb. 25, 1959.

A laboratory-scale arc melting furnace is described
which is safe and easy to operate. It is8 made of three
pieces, The top or head may be fitted with either a
consumable or nonconsumable electrode. Handles on
the head are equipped with controls for electrode and

current; the current is supplied through the cooling
water system atiached to the handles. The central cyl-
inder is fitted with a vacuum pump and hand-operated
sample feeder, The bottom is adapted for attaching a
water~cooled crucible. (T.R.H.)

10648
THE COMBUSTION OF ZIRCONIUM IN OXYGEN.
W. L. Doyle, J. B. Conway, and A. V. Grosse (Temple
Univ., Philadelphia). J. Inorg. & Nuclear Chem. 6,
138-44(1958) Apr. B
The combustion of zirconium in oxygen leads to one
of the highest temperatures obtainable by the combus-
tion of metals. This temperature has been estimated
from available thermodynamic data to be 4930°K at 1.0
atm pressure. A technique has been developed which
enables a powdered zirconfum —oxygen flame to be
operated, thus producing the highest metal flame tem~
perature reported to date. (auth)

7167
A GRAPHITE RESISTANCE FURNACE FOR PHYSICO-
CHEMICAL STUDIES UP TO 2200°C. J. D. Mackenzie
and J. O'M. Bockris (Imperial Coll.,, London). J. Sci.
Instr, 35, 109-10(1958) Mar.

Theiéslgn of a graphite resistance furnace with a con-
trollable hot zone capable of reaching 2200°C and with~
standing rapid temperature changes is presented. (J.R.D.)

16436
ELECTRICAL RESISTANCE HEATING. S. Nordin.
ASEA Journal 31, 47-53(1958).

Electrical resistance heating is arranged by passing a
current directly through the work-piece. The current is
selected according to the resistance so that the desired
degree of heating is obtained at the appropriate time.
The theory of electrical resistance heating is discussed
and an account of several normal types of machine is
given. The advantages and disadvantages of the method
are set out. (auth)

INDUCTION FURNACES FOR MELTING METALS AND
ALLOYS. Samuil Aronovich Farbman and Ivan
Filippovich Kolobnev. Moscow, Metallurgizdat, 1958,
704p.
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This book, intended as a textbook for students of
electrometallurgy and as a practical handbook for
production engineers and designers, is concerned with
the practical application of the theory of induction
heating in melting metals and alloys. All types of in-
duction furnaces and individual aspects of furnace
operation are described in detail. Ingot molds and their
coatings are also discussed. The melting of metals in
vacuum and protective atmospheres and the equipment
used for this purpose are described. In the present
edition, the 4th, an attempt was made to reflect the
progress which has been made in the field of induction
furnaces during the last 5 to 6 years, both in the USSR
and the rest of the world (J.S.R.)

13440 AECU-4131

Los Alamos Scientific Lab,, N, Mex.

HIGH TEMPERATURE RESISTANCE FURNACE FOR
OPERATIONS AT 3000°C. James M. Dickinson. [1958].
17p. Contract [W-7405-eng-36]. $3.30(ph), $2.40(mf)
OTS.

The design of a furnace for use at 2500 to 3000°C is
described. The furnace was used for melting point de-
terminations, sintering, and metal heat treatment. The
use of tantalum parts restricts the furnace to use in
vacuum or inert gases; however, with modifications the
furnace may be used in hydrogen atmospheres. (J.R.D.)

7501

CONVENIENT LABORATORY FURNACE FOR TEMPERA-
TURES UP TO 1700°C IN AIR. John R. Soulen and John L.
Margrave (Univ. of Wisconsin, Madison). Rev. Sci. Instr.
31, 68-9(1960) Jan.

Procedures are presented for the construction of a con-
venlent laboratory furnace for temperatures up to 1700°C
in air. A hollow tube of silicon carbide insulated with fire
brick was used in the construction. After a year of use
(and abuse by overheating) there was a 3-in. section in the
center over which the temperature was constant to +3°C at
1480°C. Specifications state that the maximum temperature
for the Globar is 1550°C, but it is capable of producing
temperatures of up to 1700°C. (B.0.G.)

8597

IMPROVEMENTS IN OR RELATING TO INDUCTION
FURNACES. Herbert Noel Jones (to United Kingdom
Atomic Energy Authority). British Patent 827,770.
Feb. 10, 1960,

An induction furnace for melting and casting refrac-
tory metals is described which avoids glow-discharge dif-
ficulties. The melting zone is located above the casting
zone. In operation, the crucible is raised to the head-box
and loaded, then lowered to the melting zone. After evac-
uation and melting, the crucible is lowered to the casting
zone and tilted to pour the charge into the mold. (T.R.H.)

5901 AERE-C/R-2148
United Kingdom Atomic Energy Authority. Research

Group. Atomic Energy Research Establishment,

Harwell, Berks, England.

DEVELOPMENT OF A REMOTELY OPERATED VACUUM
INDUCTION FURNACE. G. M. Gillies and B. A. J.
Lister, July 1957, 21p.

This report describes the development of a vacuum
{nduction furnace for the melting and bottom~pour casting
of uranium by remote operation on a scale up to 5 kg.
(auth)

10016

TWO RESISTANCE-TYPE HOT-PRESSING FURNACES
FOR LABORATORY USE. R. F. Walker and S. G. Bauer
(National Bureau of Standards, Washington). Rev. Sci.
Instr. 28, 563-8(1957) July.

11102 AECU-35680

Sandia Corp., Albuquerque, N. Mex.

A HIGH TEMPERATURE ELECTRIC OVEN, L. E.
Heames. June 6, 1967. 9p. Contract [AT(29-1)-789],
(TM-185-57-61). $1.80(ph OTS); $1.80(mf OTS).

The construction and operating characteristics of an
electric heating chamber capable of rising from ambient
temperature to 600°C in approximately twenty-five
minutes is presented in detail. The oven is relatively
simple to construct, small in over-all size and operates
from a standard 115 volt variac. (auth)
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11470 /
VACUUM OVEN FOR METALLURGICAL STUDIES.
M. T. Destribats (Centre d’Etudes Nucléaires, Saclay,
France). Le Vide No. 68, 184-7(1957) Mar.-Apr. (In
French)

The conversion of a laboratory oven with standard
commercial elements to vacuum operation is described.
(T.R.H.)

10665 v~

LABORATORY VACUUM FURNACE FOR TEMPERA-
TURES OF 2000-2500°. A. G. Tyutyunik. Z_a!gd_s_l&):g
Lab. 23, 1126-7(1957). (In Russian)

A vacuum furnace with a tungsten heater is described.
The essential advantages offered by this furnace are the
lack of ceramics in the high temperature zone, and an
efficacious screening system which makes it possible
to attain high temperatures in a large volume with a
relatively low power consumption, The furnace was
tested for a year in the laboratory and is recommended
for investigations carried out at high temperatures. A
detailed description of the furnace is given. The fur-
nace may be used in any chamber in which the vacuum
is not less than 1 x 10™* mm torr. Basic investigations
of metal were carried out in a vacuum of the order of
107 t0 10”7 mm torr. The vacuum system consists of a
vacuum pump, a diffusion oil pump with 1000 1/sec, and
a vacuum metal chamber with 200 1 contents and water
cooling. (TCO) ’

EFFECTIVE USE OF RADIATION AND THERMAL SHIELDS
IN A VACUUM FURNACE. Yoshikazu Ishikawa and Shozo
Sawada (Univ. of Tokyo). J. Phys. Soc, Japan 11, 1184-90
(1956) Nov. -

A method for calculating the efficiency of several sheets
of thick radiation shields with finite thermal conductivity
is presented. It is shown that in case of shields having in-
finite conductivity, the efficiency and temperatures of the
shields are expressed by simple formulas, It is shown by
several examples of this method of calculations that the
most important factors for the efficiency are found to be
emissivity, thermal conductivity of the innermost shield,
and its position, Effectiveness of a shield with small con~
ductivity, which we call “thermal shield’’ in this paper,
especially at high temperature is emphasized, Several ex-
perimental results are shown; they agree satisfactorily
with the calculations. (auth)

A HIGH TEMPERATURE PROPANE-OXYGEN FURNACE.

Richard C. Phoenix, Donald R. Robinson, and Edwin Ruh - ‘

(Rutgers Univ., New Brunswick, N. J.). Am. Ceram. Soc. |

Bull. 35, 303-4(1956) Aug. |
A high temperature furnace has been designed and con- ‘

structed to fire refractory oxide samples to temperatures

above 3500°F. The kiln is fired with propane and oxygeﬁ,

using-water-cooled burners. Stabilized zirconia refrac-

tories were used in the construction of the firing chamber.

Pictures and specifications are presented. (auth)

3826, 1SC-T16

Ames Lab., Ames, Iowa.

INDUCTANCES OF SINGLE LAYER CYLINDRICAL COILS

FOR INDUCTION HEATING APPLICATIONS. Charles R.

Whitsett. Mar. 2, 1956, 49p. Contract W-7405-eng-82. *
$0.35(0TS).

5339 . NMI-1142
Nuclear Metals, Inc., Cambridge, Mass.
CONSTRUCTION AND OPERATION OF A LABORATORY
SCALE ARC MELTING UNIT. J. F. Kuchta and 8.
Isserow. Feb. 13, 1956. 19p. Contract AT(30-1)-1565.
$0.20(OTS).

An arc melting unit was designed for laboratory use for
"rapid melting of pure metals or experimental alloys re-
quiring higher temperatures than those readily obtainable
in resistance-type furnaces. (J.E.D.)

118 " CCC-1024-TR-142

Wisconsin. Univ., Madison.

A SMALL GRAPHITE FURNACE FOR TEMPERATURES

UP TO 3000°K. J. L. Margrave, R. C. Emmons, J. R.

Soulen. Oct. 12, 1955. 14p. -
A resistance-heated graphite furnace useful to 3000°K

was constructed for use in the study of systems containing

boron oxides. The heating element consists of a 1%, in.

I. D. graphite helix with a 1/. in. wall which provides a .

hot zone 3 in. in length. By using refractory oxide reaction

tubes mounted concentrically inside the heating element

an oxidizing atmosphere can be maintained at temperatures

above 2000°C. The maximum temperature of the furnace

can be obtained using graphite reaction tubes and a neutral

or reducing atmosphere. (auth)
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408 V

Ames Lab., Ames, Iowa.

HIGH TEMPERATURE LABORATORY FURNACES. D.R.
wilder. Dec. 1, 1954. 23p. Contract W-T405-Eng-82.
(ISC-551).

The bibliography was prepared as a guide and introduc-
tion to the literature describing high temperature laboratory
furnaces. Each general type of construction is briefly
analyzed and design data given for some of the material
commonly employed. A total of 129 references to published
literature and government reports is included.

9712 v FMPC-298
National Lead Co. of Ohio, Cincinnati.
A FURNACE BUILT TO CONVERT URANIUM METAL
TURNINGS TO UgOy. A. E. Guay and H, M. Eikenberry.
July 15, 1953. Decl. Feb. 20, 1957. 20p. Contract AT(30-
1)-1156. $0.25(0T8).

The design, construction, and initial operating period of
a furnace built to convert U turnings to U0, are described.
The furnace has a design capacity of 300 lbs of U turnings
per hr. (D.E.B.)

1362 NAA-SR-2852
Atomics International Div., North American Aviation,

Ine., Canoga Park, Calif.

THE OXIDE-~-DROSSING FURNACE FOR THE PROCESS-
ING REFABRICATION EXPERIMENT. J. L. Ballif.
Sept. 1, 1958. 56p. Contract AT-11-1-GEN-8. $1.50
(OTS).

An engineering mock-up was carried out to demon-
strate the remote operation and maintainability of the
oxide-drossing phase of the PRE process. This effort
included installation and full-scale operation of a high-
frequency air melting induction furnace; and the design,
fabrication, and modification of remotely operated sup-
porting devices such as molds, metal chargers, ventila-
tion hoods, and transfer equipment. It was demonstrated
repeatedly that remote operation of this equipment can
be carried on in a cell with only a crane for service.
The time required for a cycle was 2'/, hours. The re-
sults of this experience were translated into drawings
and specifications for equipment to be utilized in future
¢*hot*” facility work. (auth)

3594

AN ELECTRON BOMBARDMENT FURNACE FOR THE
PRODUCTION OF VACUUM-MELTED METALS. E.S.
Candidus and J. C. Simons, Jr. (National Research Corp.,
Cambridge, Mass.). p.86-8 of 1958 Fifth National Sympo-
sium on Vacuum Technology Transactions.””

A furnace for the production of electron bombardment
melted metals is described. Incorporated in the furnace
design are several features that eliminate arcs and glow
discharges which might hamper the melting operation or
damage the electron source. The furnace design also per-
mits the use of a relatively inexpensive pumping system.
(auth)
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See also, this section,

HIGH TEMPERATURE (AQUEOUS) (5.05.05).
CERAMICS AND CERMETS 5.10.02.01

7684 ARF-2175-3

Hlinois Inst. of Tech., Chicago. Armour Research Foun-
dation.

AN INVESTIGATION OF METAL—CERAMIC COMPOSITES

FOR HIGH-TEMPERATURE APPLICATIONS. [Progress

Report for] June 1, 1959 to June 30, 1959. Sherwood W.

McGee. July 13, 1959. 15p. Contract DA-11-022-505-

ORD-3038. (AD-219531).

An experimental program is described in which metal —
ceramic bond strength developed during hot pressing at
temperatures which produce plasticity in both materials is
being studied. Induced internal stress is also being studied
in these materials, and preparation of specimens for pre-
liminary measurements of transverse rupture strength are
being prepared. The metal—ceramic couples which were
selected for study include Ta—S8iC, W—8iC, and W— Al;0,.
Apparatus and procedures for the tests are included along
with data on hot pressing and thermal expansion. (J.R.D.)

542 CTR-~373

Office of Technical Services, Washington, D. C.
CERAMICS AND REFRACTORIES (INCLUDES COAT-
INGS: CERAMIC, ENAMEL AND REFRACTORY; HIGH
TEMPERATURE AND ELECTRICAL PROPERTIES OF
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CERAMICS; CERAMICS AND REFRACTORIES, GEN-
ERAL, 1930—59). Catalog of Technical Reports. 22p.
OTS.

A bibliography 1s presented on ceramic and refrac-
tory materials that includes coatings: ceramic, enamel,
and refractory, and high temperature and electrical
properties of ceramics. (W.L.H.)

2017 NP-7842

Georgia Inst. of Tech., Atlanta. Engineering Experi-
ment Station.

INVESTIGATION OF HIGH TEMPERATURE RESISTANT

MATERIALS. Quarterly Report No. 15 [for] May 1,

1959 to July 31, 1959. C. R. Mason, J. D. Walton,

M. D. Bowen, and W, T. Teague. 36p. Project No.

A-212. Contract NOrd-15701.

Thermal Protection Systems. Thermal conductivity
measurements were made on two sets of unfired, slip—
cast, fused silica plates. Four sets of fused silica
plates were subjected to various firing temperatures,
and thermal conductivity measurements were made up
to ~1000°F. Four lots of ¥ -in.-diam. slip-cast fused
gilica test bars were fired for 17 hours each at 1700,
1800, 1900, and 2000°F. Fused silica tubes coated with
Zr0Oj, AljO,, and Invar were tested in the exhaust of the
oxyhydrogen rocket motor with cooling water passing
through the tubes. Coatings. Using present arc-
spraying techniques, ZrO, shapes were obtained having
80 to 90% theoretical density, and Al;Oy shapes were
obtained having 70 to 80% theoretical density. Pre-
liminary values tor tensile strength were obtained on
HfO,, ZrO,, and Al 0, shapes. Thermets. The physi-
cal properties of beryllilum— chromic oxide thermets
fired dual shrouded in graphite and kaolin wool were
determined. (For preceding period see NP-7600.)
(W.L.H.)

HIGH-TEMPERATURE-RESISTANT CERAMIC ADHE-
SIVES. Henry G. Lefort and Dwight G. Bennett (Univ.

of lllinois, Urbana). J. Am. Ceram. 80oC. 41, 4710-8%
(1858) Nov. -

Ceramic adhesives were developed for bonding metal
in the operational range 500 to 1000°F. When glassy-

bond adhesives were suitably prepared and properly
applied to types 302 and 17-7 PH stainless-steel speci-
mens, shear strengths of the order of 2000 psi were
obtained at a test temperature of 800°F, and shear
strengths of more than 800 psi were obtained at 1000°F.
Factors affecting adhesive strength included thermal-
expansion fit between ceramic adhesive and metal,
metal or metallic oxide additions to the adhesive glass,
and the use of metal screens of selected wire and mesh
dimensions as carriers in the adhesive joint. The ce-
ramic adhesiva could be applied to a precipitation hard-
enable type of stainless steel during part of the pre-
cipitation hardening treatment, which included heating
the metal for various times at temperatures up to
1750°F. (auth)

9805 NP-6718

Georgia Inst. of Tech., Atlanta, Engineering Experi-
ment Station,

INVESTIGATION OF HIGH TEMPERATURE RESIST-

ANT MATERIALS. Quarterly Report No, 11 {for]

February 1, 1958 to April 30, 1958, J. D. Walton and

C. R. Mason. 35p. Project No. A-212. Contract

NOrd-15701.

Thermitic Cermets. Zirconium-carbide- and
titanium~carbide-forming thermite reactions were
studied with regard to throttling materials (alumina and
kaolin), binders (core oil, Al(OH)y saturated solution),
carbon source (graphite, lampblack), and shrouding
techniques, Kaolin was superior to alumina. Core oil
proved unsatisfactory due to its volatility after drying.
Graphite produced harder bodies than lampblack. The
best shrouding technique was to shroud in lampblack
and an outer wrap of kaolin wool. Rocket Nozzle Mate-

8418 WADC-TR-57-577(Pt. )

Marquardt Aircraft Co,, Van Nuys, Calif,
DEVELOPMENT AND EVALUATION OF INSULATING
TYPE CERAMIC COATINGS. PART I. DEVELOPMENT
AND SMALL SCALE TESTING. Period covered: May 15,
1956 to June 15, 1957, 8. Sklarew, C. A. Hauck, and A. V,

Levy. Aug. 15, 1957. 98p. Project title: CERAMIC AND

CERMET MATERIALS. Task title: CERAMIC AND
CERMET MATERIALS DEVELOPMENT. Contract
AF33(616)-2957. (AD-150957).

5.60




5.61

HIGH TEMPERATURE SYSTEMS 5.10

MATERIALS 5.10.02

« CERAMICS AND CERMETS 5.10.02.01

Eight systems of metal reinforced refractory coatings
were investigated. These systems were based on sodium
silicate, frit, aluminum phosphate, and borosilicate glass
binders with refractory grain fillers, designed to insulate
aircraft structural members operating in the thermal
range of 2000 to 3000°F. Thermal drops of as high as 10°F
per thousandth in. of coating thickness at equilibrium were
observed with lag times up to 60 sec to attain equilibrium
under laboratory test conditions. (auth)

8417 WADC-TR-57-535
Mallory (P. R.) and Co., Inc. Metallurgical Research

Lab., Indianapolis.

A STUDY OF THE POSSIBILITY OF REINFORCING HIGH-
TEMPERATURE ALLOYS BY ADDITION OF REFRAC-
TORY POWDERS. Period covered: April 1956 to July
1957. John D. Burney. Aug. 30, 1957. 48p. Project
title: CERAMIC AND CERMET MATERIALS, Task title:
CERAMIC AND CERMET MATERIALS DEVELOPMENT.
Contract AF33(616)-2959. (AD-1509T71).

The reinforcement of 80 Ni-20 Cr alloy by the addition
of such refractory oxides as TiG, and Al,Oy was attempted.
Several powder metallurgical fabrication techniques were
investigated such as (1) pressing and sintering, (2) press-
ing and sintering followed by various working procedures,
(3) internal oxidation and (4) liquid phase sintering. In the
press-sinter method of fabrication, the best stress-
rupture characteristics of 1600°F were obtained with addi-
tions of 3.0 to 4.5% TiG,. An addition of 4.5% TiG, resulted

7182
CHEMISTRY AND TECHNOLOGY OF SILICATES IN
CHINA. P. P, Budnikov, and V. P. Barzakovskil. Vestnik
Akad, Nauk S.S.S.R. 27, 74-9(1957) Feb. (In Russian)

A review is given of the ceramic research and industriai
development in China. (R.V.J.)

13171

METAL IMPREGNATION OF PRODUCTS MADE FROM
SILICON CARBIDE. A. N. Novikov. Ogneupory No. 12,
557-62(1957). (In Russian)

The impregnation of silicon carbide with metals and
their oxides in the gaseous state was investigated. The
furnace used for this operation is described in detail. It
was found that the impregnation requires no previous
annealing. A tabulation of the properties of the impreg-
nated silicon carbides is given. (J.S.R.)

12989
OBTAINING AND INVESTIGATING CERTAIN PROPER-
TIES OF CERAMICS FROM SILICON NITRIDE. 1. S.
Brokhin and V. F. Funke. Ogneupory No. 12, 562-6
(1957). (In Russian)

The silicon—nitrogen system has three phases:
8iyN,, 8i;N;, and SiIN. The SiyN, phase with 39.5% nitro~
gen is chemically the most stable. The properties and
method of preparation of SiN are described in detail.
The saturation curve of nitrogen in silicon was obtained
for various temperatures. The nitrogen content of
silicon was determined as a function of the nitration
time at 1600°, The effect of the addition of silicon on
the sintering of the nitride was investigated. Bending
strength and oxidation resistance were tested as a
function of temperature. (J.S.R.)

11425

ELABORATION OF SEVERAL REFRACTORY PIECES
USED IN METALLURGICAL LABORATORIES.

R. Pointud and J. Roger (Centre d’Etudes nucleaires,
Saclay, France). Rev. mét. 64, No. 4, 283-7(1957).
(In French)

The techniques are described by which one is able to
obtain alumina, magnesia, lime, thoria, uranium diox-
ide and calcfum fluoride crucibles and boats of large
size. Special attention has been given to the purity of
the products. (auth-tr)

1346

NEW USES FOR SUPERREFRACTORIES IN THE CHEMICAL
INDUSTRY. H. L. Read, F. C. Roe, H. 8. Schroeder, and

W. L. Wroten (The Carborundum Co., Perth Amboy, N. J.).
Ind. Eng. Chem. 47, 2513-16(1955) Dec.

Industrial applications of the superrefractories, silicon
carbide, alumina, and mullite, are reported. These ma-
terials exhibit resistance to thermal shock and spalling,
high resistance to abrasion, and good resistance to acid
corrosion. (C.W.H.) :
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3589 AECD-3847
California Research and Development Co., Livermore,

Calif.

CERAMIC -BASED MATERIALS FOR HIGH TEMPERATURE
SERVICE. W. A. Bates. June 11, 1951. Decl. Dec. 3,
1955. 12p. (CRD-T2B-20). $3.30(ph OTS); $2.40(mf
OTS).

The properties and fabrication of high-temperature re-
fractory ceramics are discussed. Physical, chemical, and
tensile properties of several ceramic materials are
tabulated. (auth)

GRAPHITE 5.10.02.02

8334 WADC-TR-57-602

National Carbon Co. Research Labs., Cleveland.
GRAPHITE-BASED MATERIALS FOR HIGH TEMPERA-
TURE APPLICATIONS. Period covered: 12 month period
through July 31, 1857. M. Janes. Dec. 2, 1957. 65p.
Project No. 2998. Contract AF33(616)-3537. (AD-
150962).

Recent aerodynamic developments require a material
which will endure under conditions of high heat flux with
consequent high surface temperatures and high flow of an
oxidizing gas relative to a body of the material. Surface
temperature rise may be quite rapid. so that the material
must possess resistance to thermal shock. Graphite has
outstanding high temperature strength, a high sublimation
temperature, and excellent thermal shock resistance in
comparison to other agglomerate bodies, However, it is
Guite reactive with oxygen or other oxidizing gas at high
temnperatures and high relative gas flow rates. The re-
sults of a first year of a program to compare the oxida-
tion, with accompanying erosion, of graphite prepared
with variation in raw materials or processing. and of

METALS 5.10.02,03

533 AD-216830
Carborundum Co. Research and Development Div.,
Niagara Falls, N. Y.

ZEVELOPMENT OF ULTRA REFRACTORY MATE-
RIALS. Progress Report No. 17 [for] February 1 °
through April 30, 1959. Peter T. B. Shaffer. May 15,
1959. 19p. Contract NOrd-17175.

The principal objective of this work is to secure
besic information on refractory systems from which
may be developed materials suitable for use in air at
temperatures in excess of 1930°C for periods up to one
hour. Development of equipment including a furnace in
which moduli of rupture can be measured, inert atmos-
phere dilatometer, pressurized furnace, and oxidation
furnace is described. Preparation, oxidation testing,
and thermal shock testing of specimens are discussed.
Materials investigated include ZrB, — ZrgSiy, Zr8iO —
ZrB,, ZrB; — MoSi,, and ZrB; — W8i,. {dee also AD-
200603.) (W.D.M.)

5578 TID-3524
Technical Information Service Extension, AEC.
REFRACTORY METALS AND THEIR ALLOYS. A N
Literature Search. Theodore F. Davis, comp. Jan.
1959. 12p. $0.50(0TS).
This literature search includes 93 references to
unclassified AEC and non~AEC reports on refractory
metals and their alloys. The materials covered Include
those with reasonably high melting points. (auth)

20277

PLAVLENYYE LITYYE OGNEUPORY. (Cast Fused
Refractories.) Adol’f Abramovich Litvakovskii.
Moscow, Gosstroylzdat, 1959. 308p.

A historical review of the development of aluminum—
silicon refractory production is presented. High melting
metal oxides in the Al;O3—8i0,—ZrQ, system and the
effects of corrosion on refractory materials are dis-
cussed. Methods of controlling the size of refractory
crystals, an investigation to establish the optimum
composition ratio for the Al,0y—8i0,~ZrO, system, and
the basic method of producing cast fused refractories
are also discussed. (TCO)

HEAT RESISTANCE OF COMPLEX ALLOYED
FERRITE. A. M. Borzdyka and A, V. Merlina (Central
Research Inst. of Ferrous Metallurgy). Metalloved. 1
Obrabotka Metal, No, 12, 10-16(1958) Dec. (In Russian)
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The microstructure and phase constitution of ferritic
steels containing Cr, Si, Mn, Co, W, Mo, and Nb were
studied between 750 and 1200°C. Room-temperature
mechanical properties were also obtained. The complex
alloyed ferritic steels have good mechanical properties
at all investigated temperatures. At 500° the heat re-
sistance i8 as high as that of some perlite-type steels.
Additions of Nb (0.4%) to chromium-tungsten steel
further improve the oreep resistance and strength of
the steel. However, the presence of Nb reduces tough-~
ness at standard temperature and the tensile strength at
elevated temperatures. (R.V.J.)

1783 JPRS-TR-L-5675-N

PROTECTIVE COATINGS OF HEAT RESISTANT ALLOYS.
V. A. Parfenov, Translated from Metalloved. i Obrabotka
Metal., No. 6, 33-7(1958). 7p. OTS.

The effects of chrome electroplating and enameling on
heat resistant alloys at 750 to 800°C were investigated. It
was found that deposition of a 0.1 to 0.2 mm thick layer of
chrome on the tested heat resistant alloys increases their
endurance limit at 750 to 800°C by 14 to 16%. The electro-
plated layer recrystallizes at 800°C, therefore, the use of
Cr as a protective coating is not recommended for units
designed to operate at 800°C or above. Enameling also in-
creases the endurance of heat resisting alloys by about
15%. Roasting temperature of enameled units should be de-
creased to increase the efficiency of enameling. (J.R.D.)

HIGH-ALLOY CASTINGS, SPECIFICATIONS AND PROP-
ERTIES. Ernest A. Schoefer (Alloy Casting Inst.,
Mineola, N. Y.). Metal Progr. 74, No. 6, 95-7(1968)
Dec. -

Information is presented on composition ranges,
mechanical properties, corrosion resistance, and
typical uses of corrosion and heat-resistant high-
alloy castings. (J.H.M.)

3832 ORNL-2402

Oak Ridge National Lab., Tenn.
HIGH-TEMPERATURE MECHANICAL PROPERTIES
OF HASTELLOY B AND HASTELLOY W. C.R.

Kennedy and D. A. Douglas. Nov. 28, 1958. 81p. Con-
tract W-7405-eng-26. $2.25(0TS).

The high-temperature properties of Hastelloys B and
W were investigated. The results are discussed in
terms of creep, microstructures, effects of aging, and
effects of environment. The alloys were found to have
good high-temperature strength and resistance to
fused-salt corrosion; however, a severe loss of duc-
tility at high temperature restricts their use. Graphs,
photomicrographs, and phase diagrams are included.
(J.R.D.)

HIGH TEMPERATURE METALLURGY TODAY. L. P.
Jahnke and R, G. Frank (General Electric Co.,
Cincinnati). Metal Progr, 74, No, 5, 77~-82(1958) Nov.
A survey of the most pro'nTising areas for high-
temperature development is presented. In addition, a
listing of the best alloys among the light metals and

steels is given. (J.R.D.)

15363 NP-7630
Westinghouse Electric Corp. Research Labs.,
Pittsburgh,
RESEARCH AND DEVELOPMENT IN HIGH STRENGTH
HEAT RESISTANT ALLOYS, Interim Report No, 2 [for]
August 27, 1958 through October 26, 1958, L. L.
France. Oct. 31, 1958, 14p. Contract NOas-58852-C.
Non-consumable arc melted buttons of alloys in the
binary systems Ta—Hf, Ta—W, and W—Hf were pre-
pared, Preliminary microstructural observations and
hardness determinations indicate that Ta alloys with up
to 20 at. % Hf are single phase and forgeable at 1150°C.
Work was continued on modification of the levitation
melting equipment, and Ta and Ta-Hf alloys were
successfully levitated and melted. Tungsten was levi-
tated and heated to about 3200°C but was melted. A
literature survey which is limited to the alloys of
immediate interest is included. (auth)

CAST ALLOYS RESIST HEAT. Iron Age 182, No. 16,
192-4(1958) Oct. 16,

* The composition, uses, and alloy casting institute
identification of nickel ~chrome cast alloys are de-
scribed, including some alloys recommended for use
at temperatures of 2000°. (J.R.D.)




HIGH TEMPERATURE SYSTEMS 5.10

MATERIALS 5.10.02

METALS 5.10.02.03

OXIDATION RESISTANCE OF A Cb-Zr-Ti ALLOY.

G. M. Gordon, J. W. Spretnak, and Rudolph Speiser
(Ohio State Univ., Columbus). Trans. Met. Soc. AIME
212, 859-60(1958) Oct.

" The oxidation rate in the Nb—Zr binary system was
found to decrease rapidly with increasing Zr content xfB
to 35 at.% Zr. Also, Zr contents higher than 35 at.%
gave still better resistance to oxidation. Alloys con-
taining 45 to 60 at.% Zr exhibited the best oxidation be-
havior at 1000°C, and their oxide films did not spall
upon cooling., The addition of 5 to 10 at.% Ti to alloys in
this range further improved the oxidation rate and the
nature of the oxide film formed. The alloy exhibiting the
best behavior of those tested (44.5 at.% Nb, 50.1 at.%
Zr, 5.4 at.% Ti) bad a very hard and coherent oxide film
which was 5 mils thick after 100 hr at temperature.
Ternary additions other than Ti to Nb—Zr alloys may
still further enhance the oxidation properties. (J.E.D.)

HIGH TEMPERATURE BRAZING ALLOY FOR JOINT
Fe—Cr—Al MATERIALS AND AUSTENITIC AND FER-
RITIC STAINLESS STEELS. R. C. Cost (to U, 8.
Atomic Energy Commission). U. 8, Patent 2,843,478,
July 15, 1968.

A new high temperature brazing alloy is described
that is particularly suitable for brazing iron-chromium-
aluminum alloys. It consists of approximately 20% Cr,
6% Al, 10% 81, and from 1,5 to 6% phosphorus, the
balance being iron.

13139 NP-6830
Illinois Inst. of Tech., Chicago. Armour Research
Foundation.
RESEARCH AND DEVELOPMENT OF BRAZING
ALLOYS FOR HIGH-TEMPERATURE APPLICATIONS
AND RESISTANCE TO OXIDATION. Quarterly
Progress Report No. 1 [for] April 1, 1868 to June 30,
1968. Domenic Canonico and Harry Schwartzbart.
July 1968. 7p. Project No. 8-(8-7361). Contract
AF33(616)-5654.
The first quarter of work has been completed on a
program which has as its objective the development of
oxidation-resistant brazing alloys containing tempera-

ture aepressants which can be volatilized during vacuum
brazing. The temperature depressant may enhance
wettability. The result of the vacuum brazing operation
will be a joint with a higher remelt temperature than
that at which the brazement was made. Progress during
this period has consisted of the assembly and construc-
tion of experimental equipment, preparing 13 experi-
mental brazing alloys, determining their liquidus tem-

BEHAVIOR OF METALS AND DESIGN REQUIREMENTS
FOR ELEVATED TEMPERATURES, JUNE 17 THROUGH
JUNE 27, 1958, Cambridge, Massachusetts Institute of
Technology, 1958, 439p.

Equations relating elongation to the amount of shear
taking place both along grain boundaries and in slip
planes of polycrystalline aggregates during creep are
presented. The contribution of grain-boundary sliding
to total elongation in creep of pure Al was determined
quantitatively as a function of temperature and solid
solution alloying with Mg. A general treatment i8 given
of creep deformation. The fracture of metals and alloys
at elevated temperatures is discussed. Some aspects
are presented of the utilization of creep data for engi-
neering design purposes. A summary of the present

9851

A COLUMBIUM PRIMER. Chester T. Sims (Battelle
Memorial Inst., Columbus, Ohio). J. Metals 10, 340-5
(1958) May.

The occurrence and economics, extraction, vacuum
purification, alloying behavior, fabrication, mechanical
properties, and oxidation of Nb are discussed. High-
temperature applications in atomic energy and missile
or jet engine applications are reviewed. (J.E.D.)

2194 WADC-TR-58-365

Southern Research Inst., Birmingham, Ala,
DETERMINATION OF TENSILE, COMPRESSIVE,
BEARING, AND SHEAR PROPERTIES OF SHEET
STEELS AT ELEVATED TEMPERATURES. [Period
covered]: January 1957 to May 1958. J. Robert Kattus,
James B, Preston, and Herman L, Lessley. Sept. 1958.
298p. Project title: MATERIALS ANALYSIS AND
EVALUATION TECHNIQUES. Task title: DESIGN
DATA FOR METALS. Contract AF33(616)-3876.
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The tensile, compressive, bearing, and shear proper-
ties of the following sheet metals were determined at
various temperatures after exposure times of from ’/2
hour to 1000 hours at the test temperature: A-~286
austenitic alloy, quenched and tempered; 17-7 PH stain-
less steel, RH 950 condition; Thermold J alloy steel,
quenched and tempered; Type 420 stainless steel,
quenched and tempered; Type 422 stainless steel,
quenched and tempered; and 17-22 A (S) alloy steel,
quenched and tempered. The A-286 alloy was tested
over a temperature range from 75 to 1200°F, the
Thermold J from 75 to 1100°F, and the other alloys
from 75 to 1000°F. In all of the test alloys, the strength
properties and moduli of elasticity decreased with in-
creasing temperatures. The strength properties of the
Thermold J, Type 420, Type 422, and 17-22 A (S) tended
to decrease by varying amounts with increasing expo-
sure times at the higher test temperatures. These de-
creases in strength are believed to be associated with
structural changes produced by tempering. At lower
temperatures, the properties of these materials did not
vary significantly with exposure time, indicating that
the structures were stable at those temperatures. The
strength properties of the A-286 alloy and the 17-7 PH
(RH 950) stainless varied somewhat erratically with in-
creasing exposure times at the higher test temperatures
as a result, probably, of aging phenomena in both of
these precipitation-hardening alloys. The simple ratio
relationships between various properties under equiva-
lent test conditions were approximately equal in magni-
tude and in consistency to those previously determined
for other materials and reported in WADC Technical
Report 56-340, For the entire ranges of materials and
conditions used in this work, the consistency of the
various property relationships ranged from % 17% to
+ 71%. Precise data on the mechanical properties of
alrcraft-structural materials can be obtained only by
testing under the desired condition. (auth)

THERMAL PROPERTIES OF THIRTEEN METALS.
ASTM Special Technical Publication No, 227, C. F.
Lucks and H. W. Deem. Philadelphia, American
Society for Testing Materials, 1958. 31p. $1.25.

HIGH TEMPERATURE SYSTEMS 5.10

Thermal conductivity, linear thermal expansion,
specific heat, density, and thermal diffusivity values
are reported over the temperature ranges shown for the |
following metals: 2024-T4 and 7075-T6 aluminum
from —250 to 800°F, chromium from 75 to 3000°F
(thermal conductivity and diffusivity 400 to 1800°F),
copper from 75 to 1900°F (density from 75 to 3000°F),
Inconel and Inconel ““X’’ from —250 to 1800°F, AN-M-
29 magnesium from —250 to 600°F, molybdenum from
75 to 3000°F (thermal conductivity and diffusivity from
400 to 1600°F), ‘“K’’ monel from — 250 to 1800°F, SAE
1010 steel from —250 to 1650°F, and stainless steels
types 301, 316, and 347 from —250 to 1800°F. (auth)

18105.~ NACA-1392

Michigan, Univ,, Ann Arbor,

BORON AND ZIRCONIUM FROM CRUCIBLE REFRAC-
TORIES IN A COMPLEX HEAT-RESISTANT ALLOY,

R. F. Decker, John P, Rowe, and J, W, Freeman, 1958,
40p. $0.40(GPO).

Supersedes NACA-TN-4049 and NACA~-TN-4286,

The effects of the presence of small amounts of boron
and zirconium in a titanium-and-aluminum-hardened
nickel-base alloy were studied. Beneficial increases in
high-temperature properties of the alloy were obtained
by melting in magnesia or zirconia crucibles, Effects
similar to those obtained by release of boron and zirco-
nium during crucible-melt reactions were obtained by
the intentional additions of boron and zirconium, These
additions prolonged the life to fracture and permitted
more deformation before fracture. Development of
structural changes through the creep process is illus-
trated by optical and electron photomicrographs. (auth)

4722 WADC-TR-56-423(Pt. I)
Library of Congress. Technical Information Div.,
Washington, D. C.
THERMAL PROPERTIES OF CERTAIN METALS.
PART II. IRON, BERYLLIUM, IRIDIUM, PALLADIUM,
PLATINUM, AND TUNGSTEN. Period Covered:
July 1, 1956 to December 31, 1857. Thomas C.
Goodwin, Jr. and Mauree W. Ayton. Jan. 7, 1958,
321p. Project No. 2998, Contract AF33(616)~55-10.
(AD-157169).
The bibliography on the thermal properties of cer-
tain metals consists of references, with abstracts, to
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pertinent open literature published from 1920 to 1957
and to unclassified reports issued from about 1944 to
1957. These references were obtained by a comprehen-
sive search of the listed sources. Material included in
the bibliography pertains to various thermal proper-
ties, namely, heat capacity, thermal conductivity,
emissivity, thermal diffusivity, and thermal expansion
of iron (pure), beryllium, iridium, rhodium, palladium,
platinum, and tungsten. (auth)

89ol8 IGR-TN/W-513
Gt. Brit. Windscale Works, Sellafield, Cumb., England.
SOME ELEVATED TEMPERATURE HARDNESS MEAS-
UREMENTS ON MAGNOX C ALLOY. D. shaw and P. N.
Sharratt. May 1957. 9p.

Hardness measurements have been made on Magnox C
alloy at various temperatures up to 500°C; firstly, with
varying loads and a constant time of application of load,
and, secondly, with varying times of application of load and
a constant load. The Meyer index decreased from 2.5 at
room temperature to approximately 2.0 at temperatures
of 350°C and higher. A general empirical relationship
existing between the mean pressure of indentation and the
yleld stress has been used to determine the maximum ten-
sile stresses at temperatures of 350°C and higher. At tem-
peratures higher than room temperature, the hardness de-
creases with time of application of load. Above 200°C, the
rate of decrease of hardness is slight after times of 1200
seconds. (auth)

13744 WADC-TR-54-270(Pt. IV)

Cornell Aeronautical Lab., Inc., Buffalo.
INVESTIGATION OF THE COMPRESSIVE, BEARING
AND SHEAR CREEP-RUPTURE PROPERTIES OF AIR-
CRAFT STRUCTURAL METALS AND JOINTS AT ELE-
VATED TEMPERATURES. Period Covered: March
1956 to May 1957. Luke A. Yerkovich. June 20, 1857.
108p. Project title: MATERIALS ANALYSIS AND
EVALUATION TECHNIQUES. Task title: DESIGN

DATA FOR METALS. Contract AF33(616)-3456.
(AD-155570).

A tabular summary of the high-temperature short-
time strength properties of a number of test alloys in

tension, compression, bearing, and shear is presented,
Data representing the bearing creep behavior of 2024~
T3 aluminum alloy sheet for a number of variables
associated with bearing are included. The creep be-
havior of several selected joint designs undergoing
bearing and shear creep are illustrated as time-
deformation charts, and comparisons between the
predicted and experimental performances are made,
(auth)

8925 WADC-TR-57-154

General Electric Co. Thomson Lab., Lynn, Mass.
EFFECTS OF PROCESSING VARIABLES ON FRACTURE
AND DISC-BURSTING CHARACTERISTICS OF FOUR HIGH
TEMPERATURE MATERIALS. Period covered: March 1,
1955 to March 31, 1957. Richard Sakamoto. Apr. 1, 1957.
84p. Project title: METALLIC MATERIALS. Task title:
HIGH TEMPERATURE ALLOYS., Contract AF33(616)-2778.
(AD-118346).

Generalization of notch sensitivity characteristics of
materials evaluated by conventional notch rupture data
without due regard to the specific application may repre-
sent an unjustified material penalty and unnecessarily pre-
clude the use of a material for a specific application.
Elevated temperature spin test data for several alloys are
included which indicate that certain alloys are notch in-
sensitive in thin disk tests even though they show significant
strength reduction in the conventional notch rupture tests.
This difference in behavior is attributed to the greater con-
straint existing in the notched cylindrical specimen and
indicates that the constraint factor may be fully as signifi-
cant as the stress concentration. (auth)

7206
MOLYBDENUM FOR HIGH STRENGTH AT HIGH TEM-
PERATURES. Robert R. Freeman and J. Z. Briggs
(Ciimax Molybdenum Co., New York). Jet Propulsion 27,
No. 2, 138-47(1957) Feb. -
A study is presented of the progress made on the appli-
cation of molybdenum in missile and powerpiant design.
Tables of metallurgical properties at high temperatures
are included. (J.E.D.)

1907
Fe —~Al—-Mo ALLOYS FOR HIGH-TEMPERATURE USE.
J. F. Nachman and W. J. Buehler (U. S. Naval Ordinance
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Lab., Silver Spring, Md.). Metal Progr. 0, No. 6, 107-10
(1956) Dec.

The light weight, excellent oxidation resistance, and high
strength at elevated temperature of Al-Fe—~Mo alloys indi-
cate their potential utility as replacements for Cr—Fe and
Cr—Fe—Ni alloys in aircraft structural materials. (auth)

8011 WADC-TR-57-40

Michigan. Univ., Ann Arbor. Engineering Research Inst.
AN INVESTIGATION OF THREE FERRITIC STEELS FOR
HIGH-TEMPERATURE APPLICATION. [Period covered]
September 15, 1955 to December 15, 1956. A. Phillip
Coldren and James W. Freeman. Jan. 8, 1957, 1i7p.
Project title: METALLIC MATERIALS. Task title: HIGH
TEMPERATURE ALLOYS. Contract AF33(616)-3239.
(AD-118204).

An investigation was carried out to survey the relation-
ships between microstructure and properties at 700 to
1100°F for low-alloy, hardenable steels. A Ni—Cr—Mo
(SAE 4340) and two Cr—Mo-V (**17-22-A""S and “17-22-
A’"V) steels were studied. The results, together with those
presented in References for previous work on 4340 and
¢§7-22-A"S steels, correlate properties with microstruc-
ture for three temperatures of isothermal transformation
in the pearlite region and three in the bainite region, Ofil-
quenched and normalized structures were included for
comparison. The properties were evaluated for these
strucwres when tempered to botn the 300 and 350 Brinell
hardness levels. Data for the ‘“17-22-A"YV steel in the
form of a TTT diagram obtained to establish hLeat-treating
condition are included. These data are supplemented by
similar studies for continuous cooling down to rates simu-
lating the air cooling of a 6-in. round. The influence of
increasing the heat-treating temperature was also studied.
Controlled mixed structures were developed by transform-
ing about 50% in the upper bainitic range and about 50% in
the lower bainitic range. The results of a very limited
start for a study of hot-working condition effects are in-
cluded. The results are correlated and analyzed. Optimum
structures (or treatments) vary with both the alloy and test
conditions. In general, bainitic structures of one type or
another gave best properties. However, for the Cr-Mo~V
steels, pearlites formed at relatively low temperatures
were often as strong or stronger than the bainites. Tem-
pered martensite was never the strongest structure and
most often was the weakest. (anth)

10032 NAA-SR-Memo~-1752
Atomics International Dlv.., North American Aviation,

Inc., Canoga Park, Calif.

THE PHYSICS OF REFRACTORY MATERIALS: 1.
TRANSITION METALS. John E. Hove. Oct. 12, 1956.
23p. $4.80(ph), $2.70(mf) OTS,

The basic question of why some materials melt at
lower temperatures than others is considered in relation
to the high-melting transition metals. In addition, a
brief review of current theories concerning melting and
liquids is given. The discussion includes background in-
formation on the transition metals as well as a consid~
eration of cohesive energy, the heats of fusion, and other
properties of these groups. (J.R.D.)

5896  WADC-TR-56-579

Horizons, Inc., Cleveland.

DEVELOPMENT OF FRICTION-SEAL MATERIALS FOR
HIGH TEMPERATURE-HIGH SPEED OPERATION.

Period Covered: July 1, 1955 to July 31, 1956. Peter F.
Mataich. Oct. 25, 1956, 23p. Project title: METALLIC
MATERIALS, Task title: HIGH TEMPERATURE ALLOYS.
Contract AF33(616)-3134. (AD-118047).

A study was made in an attempt to find materials suit-
able for use as friction seals under conditions of high
temperature and high rubbing speeds. A special test rig
for screening the materials under simulated operating
conditions was designed and constructed. It was found that
the group of materials evaluated in the present program
showed excessive wear under the severe operating condi-
tions required. This excessive wear was attributed to the
excessive temperatures reached at the mating surfaces
when the lubricating ofl film broke down, and it is sug-
gested that this condition could be remedied by incorporat-
ing a suitable solid lubricant in the seal material itself.
(auth)

5872 AD-105100

Library of Congress. Technical Information Div.,
Washington, D. C.

THERMAL PROPERTIES OF CERTAIN METALS. (Ab-

stract Bulletin TP11). Apr. 20, 1956. 14p. Contract

AF 33(616)55-10.

8367
‘IMATERIALS FOR VERY HIGH TEMPERATURES. R.
Steinitz (Schwarzkopf Development Corp., Yonkers, N. Y.).
ngder_ Met. Bull._7, 155-8(1956) Apr.
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Survey of metals available for use in high temperatures is
made. Oxides are considered but are unstable losing O below

the stoichiometric ratio. Carbides, borides, and eilicides
can withstand sudden heating and cooling but they lack
oxidation resistance. Other combinations and pure metals
are considered. (F.S.)

11193V AECD-3788
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.

FEASIBILITY SURVEY OF ZIRCONIUM AND ALTERNATE
REACTOR STRUCTURAL MATERIALS FOR HIGH TEM-
PERATURE OPERATION. S. H. Bush and R. 8. Kemper.
Nov. 18, 1953. Decl. with deletions Dec. 5, 1955. 40p.
Contract W-51-109-Eng-52. $0.30(OTS).

The properties of Al, Al1—Mg, sintered Al powder, Zr,
type 347 stainless steel, and Zircaloy-2 are examined.
The materials are compared for their suitability as slug
jacket and process tube materials in a high-temperature
high-pressure system. Physical properties, tensile
properties, creep properties, impact properties, macro-
scopic cross sections, radiation effects on properties,
and effect of H, content on properties of the materials are
tabulated. (T.R.H.)

STATUS AND FUTURE OF NICKEL-BASE ALLOYS.
F. L. Ver Snyder (General Electric Co., Schenectady,
N. Y.). p.3-15 In ‘“High Temperature Materials."’
Advances In processing of Ni alloys are discussed,
and the mechanical properties of some alloys are given
to show their usefulness at high temperatures. Compo-
sitions are given for 26 alloys. Structure and inter-
granular fracture are also discussed. (T.R.H.)

PLASTICS 5.10.02.04

2701 AGARD-178
North Atlantic Treaty Organization, Paris. Advisory
Group for Aeronautical Research and Development.
ELASTOMERS FOR HIGH TEMPERATURE APPLICA-
TIONS. E. R. Bartholomew. [1958]. 30p.
Presented at the Seventh Meeting of the Structures and
Materials Panel, Mar. 24, to Apr. 3, 1958, Rome.

A review is given of the source and nature of high-
temperature elastomer problems, and the limitations of
the more conventional elastomer materials are dis-
cussed. Recent data on properties of special high-
temperature polymers and their compounds are included.
(A.C))

11256 NP-6404
Battelle Memorial Inst., Titanium Metallurgical Lab.,

Columbus, Ohio,

THE PRESENT STATUS OF GLASS-REINFORCED
PLASTICS FOR HIGH-TEMPERATURE SERVICE. G. W.
Gynn. July 29, 1957. 17p.

A brief summary is presented of the engineering proper-
ties of three representative glass-reinforced plastics
fabricated into laminates from Style 181 glass cloth and
polyester, phenolic, and silicone resins. Comparisons are
made of the properties of the glass-reinforced plastics and
Ti, Al, and stalnless steel alloys. (L.T.W.)

5765 WAL-397/9

Watertown Arsenal Lab., Mass,

A SURVEY OF THE ELEVATED TEMPERATURE PROP-
ERTIES OF TEFLON AND KEL-F, A, P. Levitt and

A. K. Wong. Aug. 24, 1956. 53p. Project title; HIGH
TEMPERATURE THERMAL PROPERTIES OF FLU-
OROCARBON PLASTICS.

The results of a literature survey on the elevated tem-
perature thermal, mechanical, and electrical properties
of Teflon and Kel-F are presented. Data on the following
elevated temperature properties of these materials are
reported: specific heat, thermal expansion, decomposition
rate and decomposition products, specific volume, me-
chanical and electrical properties. The available data
clearly indicate that at elevated temperatures Teflon is
superior in thermal stability and mechanical properties to
Kel-F. (auth)

5853 WADC-TR-54-98(Pt.3)
Connecticut Hard Rubber Co., New Haven,
INVESTIGATION AND DEVELOPMENT OF HIGH-TEM-
PERATURE STRUCTURAL ADHESIVES. Report No. 3
[for] May 1, 1955 to November 1, 1955. Alfred S. Kidwell
and Kenneth L. McHugh., Sept. 1956. 74p. Project title:
JET ROTORS. Task title: HEAT RESISTANT ADHE-
SIVES. Contract AF33(616)-2448. (AD-97287).

Wlde variations in the composition of the CHR-M-60
epoxy-modified DC-2103 silicone resin with Asbestine X
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filler, which has shown shear strength values as a metal-
to-metal adhesive in excess of 1000 psi at 500°F, have
been made and the results plotted to indicate composition
areas ylelding maximum shear strength values. Extended
high-temperature aging tests have shown DC-803 silicone
resin and epoxy-modified DC-803 to have better aging
resistance than DC-2103 and epoxy-modified DC-2103,
respectively. The DC~803 showed little loss in shear
strength at 500°F after aging 1200 hr at 500°F on both Al
panels and stainless steel panels (residual shear strength
about 300 psi.at 500°F). This resin also withstood 300 hr
at 600°F on stainless steel and 200 hr on Al, The 20%
epoxy-modified DC~-803 lasted 800 hr at 500°F and 100 hr
at 600°F (residual strength in each case about 360 psi at
room temperature and 150 psi at 500°F). A number of
silicone-epoxy-phenolic resin blends were prepared,
which showed shear strength values and high-tempera-
ture aging resistance slightly better than those for the
epoxy-modified silicone resins. Up to 20% of epoxy resin
in epoxy-modified DC-2103 silicone resin was found to
have relatively little effect on the change in shear
strength values when tested over a temperature range
from —70 to +900°F; the opoxy resin mainly improved the
strength over the lower half of the temperature range.
Shear strength at 900°F was about 100 psi. (auth)
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2733 NP-8044

McDonnell Aircraft Corp., St. Louis.

THERMAL PROPERTIES OF MATERIAL. Report 5926.
G. R. Gaumer, D. L. Kummer, and G. Rusert. Feb. 3,
1958. Revised June 18, 1959, 243p.

A compllation of the thermal properties for a number of
metallic and non-metallic materials is presented. Included
are data on metals, metallic compounds, ceramics,
glasses, and plastics. The thermal properties are plotted
against temperature and references are given on each
graph. (J.R.D.)

8746 NP-8344
Honeywell Research Center, Hopkins, Minn.
REVIEW OF THE THERMAL RADIATION PROPERTY

VALUES FOR METALS AND OTHER MATERIALS. G.G.
Gubareff, Shao-Yen Ko, and P. E. McNall, Jr. May 1956.
261p. (GR-2462-R3).

Thermal radiation property values for more than 40
metals and their alloys are given. The properties re-
ported are emissivity, absorptivity, reflectivity, and
transmissivity at various surface conditions, tempera-
tures, and wavelengths. In addition, radiation properties
of building materials, paints, glasses, papers, cloths, and
other miscellaneous solid materials have been compiled,
and solar absorptivity and equilibrium temperatures for
varfous materials have been tabulated. These values have
been gathered from about 200 references in English,
German, French, and Russian and have been carefully
analyzed to obtain, in the authors’ opinion, the most trust-
worthy data for practical application. Recommended data
for technically important materials are also presented
graphically. An extensive survey was conducted to compile
values for Stefan-Boltzman’s, Planck’s, and Wien’s con~
stants, and the most reliable values for practical applica-
tion are listed in a separate table. The thermal radiation
equations are introduced, and a short discussion of the
basic mechanism of heat transfer by radiation and the
general tendencies of thermal radiation properties is
given. Definitions of the radiation properties and their
mutual relationships are also included. (auth)

4668

PROPERTY MEASUREMENTS AT HIGH TEMPERATURES,
FACTORS AFFECTING AND METHODS OF MEASURING
MATERIAL PROPERTIES AT TEMPERATURES ABOVE
1400°C (2560°F). W, D, Kingery. 424p. New York, John
Wiley & Sons, Inc., 1969.

Various methods and instruments employed for property
measurements at high temperatures (above 1400°C) are
described. The factors that affect results in different kinds
of measurements as well as the measurement techniques
most suitable for particular systems and temperature
ranges are discussed. Various properties and applications
of laboratory refractories and designs of laboratory fur-
naces are given, Applications of the property measure-~
ments in research are discussed. (C.J.G.)

14242 ORNL-~2738

Oak Ridge National Lab., Tenn,

REVIEW AND BIBLIOGRAPHY ON: DESIGN AND USE
OF WINDOWS FOR OPTICAL MEASUREMENTS AT
ELEVATED TEMPERATURES AND PRESSURES (1881~
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1959). R. E, Biggers and J. M, Chilton. June 12, 1959,
88p. Contract W-7405-eng-26. $2.25(0TS).

The references in this bibliography cover the period
from 1881 to 1959 (4/20), and were obtained from many
sources. A brief abstract is given along with almost all
of the 117 references that are listed. A review of the
present and past status of the research effort in this
field is given over the entire time period, The general
design considerations for the past and present window
designs are thoroughly discussed, and each paper is
evaluated from the point of view of window design, tem-
perature limits, and pressure limits. The ‘‘Poulter”
Window designed by T. C. Poulter in 1929 is extensively
discussed. About eighty per cent of the window designs
and research projects since 1930 have used this design.
The Poulter type window has been very satisfactorily
used at simultaneous temperatures and pressures up to
1200°C and 1500 atmospheres, The literature is also re~
viewed from the standpoint of work carried out with the
simultaneous use of elevated temperatures and pres-~
sures. Future developments are discussed for four dif-
ferent types of window designs that may permit the
study of liquids at temperatures higher than 250°C up to
at least 330°C and 200 atmospheres pressure, and prob-
ably up to the critical temperature of water, Sections
are included on the arrangement of the bibliography, an
author index, and a brief review of the source material,
(auth)

15593 / DOFL-TM-59-4

Diamond Ordnance Fuze Labs., Washington, D, C.
THE THERMAL CONDUCTIVITY OF SOLIDS AT HIGH
TEMPERATURES—A BIBLIOGRAPHY. W, T, K.
Joknson, June 1, 1959. 77p.

A biblivgraphy on the thermal conductivity of solids
is presented, with emphasis on measurement techniques
at high temperatures. The references are presented in
two groups; those published between 1940 and early
1958, and those published prior to 1940. A total of 474
references is given. Most of the references since 1940
are accompanied by a brief description of content. This
information has been compiled in connection with stud-
ies on thermoelectric generators. (auth)

13526 LMSD-2466

Lockheed Aircraft Corp. Missile Systems Div.,
Sunnyvale, Calif.

PROPERTIES OF REFRACTORY MATERIALS: COL-

LECTED DATA AND REFERENCES. Wanda G.

Bradshaw and Clayton O, Matthews. Jan. 15, 1959.

114p.

A survey of the elevated-temperature characteristics
of refractory materials melting above 2500°F was made.
Data were tabulated for evaluation of these materials
for use in elevated-temperature nuclear reactors, and
in high-temperature missile applications. Data on the
melting points, ductility, and elevated-temperature
stability of the refractory metals, carbides, nitrides,
oxides, silicides, sulfides, beryllides, aluminides, other
intermetallics, phosphates, and uranates are presented.
The thermal shock resistances, thermal conductivities,
thermal expansions, and emissivities reported for these
materials are given. The effect of nuclear radiation on
ceramics is reported. The mechanical properties of
refractory materials are briefly reviewed. Sources of
thermodynamic data for these materials are presented.
The effects of various gas coolants, helium and its
major likely contaminants, oxygen and water vapor,
hydrogen, nitrogen, and other gases on refractory mate-
rials are also reported. Where conflicting or variable
data exist, the original authors are cited. (uth)

D2-3285
Boeing Airplane Co., Seattle.
BIBLIOGRAPHY OF HIGH TEMPERATURE MATERI-
ALS, Layton L. Kimmel. Jan. 1959. 18p.

A literature survey of Nuclear Science Abstracts from
1950 through June 9, 1958, was conducted for informa-
tion on high-temperature materials such as alloys,
ceramics, coatings, and graphite. (auth)

144608 A/CONF.15/P/715
Argonne National Lab., Lemont, Il
HIGH TEMPERATURE THERMODYNAMIC PROPER-
TIES OF REACTOR MATERIALS. R.J. Ackermann
and R. J. Thorn. 11p. $0.50(0TS).
Prepared for the Second U, N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.
High-temperature thermodynamic properties of reac-
tor materials are important to chemical engineers,
ceramists, metallurgists, and reactor engineers in
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developing pyrometallurgical processing procedures,
fabricating fuel assemblies, and designing high tempera-
ture reactors. A critical evaluation and discussion is to
be presented so that reliable free energies and phase
diagrams if possible are available to enable one to
predict the behavior of various chemical systems which
may be proposed for use at temperatures above 1000°C.
One aspect which will become increasingly more
important when systems are considered for high tem-
peratures is the production of gases from condensed
phase reactions. The behavior in this respect of two
classes of compounds, oxides and carbides, of alumi-
num, beryllium, hafnium, magnesium, plutonium, tanta-
lum, tungsten, thorium, uranium, and zirconjum is
examined. The oxides are of interest because of their
high stabilities and the carbides because of their high
conductivities and because of the desirable nuclear
properties of carbon. (auth)

752 CWR-477

Curtiss-Wright Corp. Research Div., Quehanna, Penna.
CONDENSED INFORMATION ON HIGH-TEMPERATURE
MATERIALS. Aug. 29, 1957. 77p.

Information is summarized on 37 high-temperature
materials, Data are included on chemical composition,
physical properties, mechanical properties, thermal
properties, the possible supplier, and references stating
the source of the information. (C.H.)

10617 NP-6770

Syracuse Univ., N. Y. Research Inst.

HIGH TEMPERATURE MATERIALS, THEIR STRENGTH
POTENTIALS AND LIMITATIONS. Proceedings of the
Fourth Sagamore Ordnance Materials Research Con-
ference Conducted at Sagamore Conference Center,
Racquette Lake, New York. August 21, 22, and 23,
1957. 358p. Contract DA-30-116-ORD-854. (MET-
497-582).

Thirteen papers are presented: Theory of High-
Temperature Deformation of Metals; Theory of High-
Temperature Strength of Alloys; A Survey of Recent
Results on Experimental Determinations of Activation
Energies for Creep; The Stability of Microstructures

and Related Physical Properties at High Temperatures;
The Relation of Microstructure and High-Temperature
Strength; Tensile Properties of Some Structural Sheet
Materials Under Rapid Heating Conditions; Mechanical
Properties of Structural Materials Under Conditions of
Rapid Heating and Rapid Loading; Thermal Fatigue of
Ductile Materials; Plastic Strain Absorption as a
Criterion for High-Temperature Design; Strain Cycling
and Thermal Fatigue; Design Under Conditions of Re-
laxing Complex Stress Concentrations; A Survey of the
Effects of Nonsteady Load and Temperature Conditions
on the Creep of Metals; and Chemistry at High Tem-
peratures and Pressures. Data tabulations are given on:
creep activation energy of Al, Au, Cu, Fe, Ni, In, Cd,
Pb, Zn, Mg, and Al —Mg; hardness of Cu vs. cold-work;
hardness of carbon steel vs. temperature; strength of
Al —Mg vs. strain rate; strength of steel vs. cold work
and heat tceatment; strength of Al1—Cu-—Mg vs. heat
treatment; high-temperature properties of Co—Fe—Ni;
tensile properties of steel, aluminum alloys and
Inconel-X sheet under rapid heating conditions; and
strain cycling and thermal stress fatigue of Inconel,
stainless steel, various steels, Cr —Mo—Ni, Al, Cu, and
Al-Mg. (T.R.H.)

HIGH TEMPERATURE MATERIALS. Conference held
in Cleveland, Ohio, April 16-17, 1957. R. F. Hehemann
and G. Mervin Ault, eds. New York, John Wiley & Sons,
Inc., 1959. 556p.

A conference on recent developments in high-
temperature materials is presented. In Parts I and II,
Ni and Co alloys and cermets are treated. Part III deals
with refractory metals. Separate abstracts have been
prepared for each of twenty eight papers. (T.R.H.)

1179 NP-6365
Georgia Inst. of Tech., Atlanta. Engineering

Experiment Station.

INVESTIGATION OF HIGH TEMPERATURE RESISTANT
MATERIALS. Quarterly Reports No. 1 through 8. Period
Covered: March 15, 1955 to March 15, 1957. 262p.
Project A-212, Contract NOrd-15701.

Methods of applying protective metal and ceramic coat-
ings to metals were investigated. The methods included
arc evaporation, hot dipping, cementation, vapor deposi-
tion, thermite firing of ceramics, and carbon-arc spray-
ing. (T.R.H.)
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HIGH-TEMPERATURE TECHNOLOGY. I. E. Campbell, ed.
New York, John Wiley and Sons, Inc., 1956. 526p. London,
Chapman and Hall, Ltd., 1956.

The technology of high-temperature refractory materials
has been studied. The refractory properties of metals,
oxides, carbides, borides, silicides, nitrides, sulfides, cer-
mets, and special properties of carbon and graphite at
high temperatures are discussed. The topics include the
sintering methods for metallic and non-metallic refractory
materials; resistance and induction-heated furnaces; arc
furnaces; solar furnaces; and, other methods of achieving
high temperatures. The measurement methods, the mechan-
ical and physical properties at high temperatures and high
temperature microscopy and x-ray diffraction are, also,
described. (R.V.J.)

REFRACTORIES BIBLIOGRAPHY, 1947-1956. Norman,
Okla., University of Oklahoma Press, 1959. 1826p.
$17.50.

This volume contains over 9,500 references to the
periodical literature and to U. 8. and foreign patents on
refractories. The references contained in this compila-
tion relate to raw materials, manufacture, properties,
and uses of refractories. Refractories in all phases of
industrial use have been covered, including the glass,
petroleum, foundry, iron, and steel industries. (W.L.H.)

1345

SPECIAL REFRACTORIES FOR USE ABOVE 1700°C. O.J.
Whittemore, Jr. (Norton Co., Worcester, Mass.). Ind. Eng.
Chem. 47, 2510-12(1955) Dec.

The properties, high-temperature applications, and
limitations of alumina (Al;Oy), magnesia (MgO), zirconia
(Zr0y), calcium oxide (CaO), magnesium aluminate
(MgQ-Al,0y), beryllia (BeO), thoria (ThO,), and uranium
dioxide (UO,) are discussed. (C.W.H.)

7187

CORROSION OF REFRACTORY MATERIALS IN MELTS.
I. A METHOD FOR QUANTITATIVE MEASUREMENTS
OF THE DISSOLUTION OF REFRACTORY MATERIALS IN
MELTS BY USE OF RADIOACTIVE ISOTOPES. H. Flood

and A. Seltveit. Kgl. Norske Videnskah. Selakads. Forh.
28, 150-3(1955).

A method of testing the corrosion resistance of refrac-
tories Is described. Small rods of refractory material are
frradiated in a U pile, and then corroded in a melt. The
dissolution of the rod is followed by measuring the in-
crease of the radioactivity of the melt. This method makes
it possible to examine in a simple way the rate of corrosion
as a function of time. (auth)

Office of Technical Services, Washington, D. C.
BIBLIOGRAPHY OF REPORTS ON HIGH TEMPERATURE
ALLOYS. June 1951. 9p. (IB-149(Rev.)).

Bibliography consists of approximately 73 references to

German publications, Government publications, and other
published literature.

REFRACTORIES BIBLIOGRAPHY, 1928-1947. Columbus,
Ohio, American Ceramic Society. 1950. 2109p.

This bibliography contains 13,300 references to peri-
odical literature and U. S. and foreign patents. It is an-
notated, arranged alphabetically by author, and has a
subject index. It supplements three bibliographies published
by the American Ceramic Soclety which covered magnesite
and silica refractories (1924), and the general subject of
refractories (1927).

10619 NRL-M-3434

Naval Research Lab., Washington, D, C.
DEVELOPMENT OF ALUMINUM ALLOYS FOR ELE-
VATED TEMPERATURES: AN INVESTIGATION OF

COMPLEX ALLOYS OF ALUMINUM WITH
MISCHMETAL AND OTHER ELEMENTS. Blake M.
Loring and James B. Russell, Mar. 22, 1949. 37p.

Report is made of study of strength at elevated tem-
peratures of aluminum alloys containing mischmetal
with additions of copper, nickel, silicon, manganese,
magnesium, chromium, cobalt, tungsten, molybdenum,
and zirconium. Tensile strength and elongation tests
were made at room temperature and at 750°F; stress-
rupture tests were made at 700°F. In addition, studies
were made of the effects of varying normal components
and of additional elements in commercial aluminum
alloy compositions, (auth)
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7683 APL-JHU-TG-333-1
Johns Hopkins Univ., Silver Spring, Md. Applied Physics

Lab.

A SURVEY OF THE BASIC SCIENTIFIC PROBLEMS AS-
SOCIATED WITH THE BEHAVIOR OF MATERIALS AT
HIGH TEMPERATURES. June 1959. 182p. Contract
NOrd-7386.

A survey of aspects of materials behavior at high tem-
peratures is presented. Areas examined include high-
temperature chemistry and gae dynamics, fluid dynamics
of boundary layers, radiation, condensation, gas and liquid
film cooling, ablation, insulation, external cooling, erosion
and deposition of solids, instrumentation, propellant chem-
istry, and thermodynamics. An effort was made to sift out
the most important points and establish lines along which
research should be conducted. (J.R.D.)

SELECTION OF ALLOYS FOR HEAT RESISTANT SERV-
ICE. R. A. Miller (American Brake Shoe Co., Elyria,
Ohio). Metal Progr. 74, No. 6, 98-101(1958) Dec.
Requirements for the selection of alloys for heat-
resistance service are discussed. The following
operating conditions are considered: the maximum
temperature of operation of the cast; atmosphere in
which the alloy is used; and service conditions such
as continuous or semicontinuous with respect to
temperature and atmosphere, discontinuous with respect
to slow heating and cooling, rapid heatihg or cooling,
and quenching. A discussion is also included on design
considerations for heat-resisting alloys. (J.H.M.)

225

BEHAVIOR OF MATERIALS AT VERY HIGH TEMPERA-
TURES. Irving J. Gruntfest and Lawrence H. Shenker
(General Electric Co.). Ind. Eng. Chem, 50, No. 10,
T6A-6A(1958) Oct.

The over-all complex process of thermal deteriora-
tion of materials at high temperatures is resolved into
simpler and more independent phenomena, including heat
absorbing capacity, gas rate generation, liquefaction and
vaporization, spalling, and oxidation. Materials are con-
sidered from these standpoints in choosing the best
material for a specific application. (J.R.D.)
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13106 AERE-R/R-2525
United Kingdom Atomic Energy Authority. Research
Group. Atomic Energy Research Establishment,
Harwell, Berks, England.
SOME TESTS ON STANDARD ELECTRIC MOTOR IN-
SULATION AT HIGH TEMPERATURES. 8. T. Naish and
D. M. Harris. May 1958. 14p.
Electric motors designed for high temperature opera-
tion were tested at temperatures up to 420°C in an O,-
free atmosphere. (T.R.H.)

8396 UCRL-5083

California. Univ., Livermore. Radiation Lab.
BIBLIOGRAPHY ON HIGH PRESSURE SYSTEMS AND HIGH
PRESSURE — HIGH TEMPERATURE SYSTEMS; TECH-
NIQUES, APPARATUS AND EXPERIMENTAL DATA.

Jobhn F. Lakner, comp. Jan. 10, 1958. 40p. Contract
W-T405-eng-48. $6.30(ph OTS); $3.00(mf OTS).

The bibliography on high pressure-high temperature and
high pressure systems is the result of an investigation into
the equipment and experimental technique needed to in-
crease the density of powdered compounds, especially those
compounds which possess a high vapor pressure of hydrogen
at moderate temperatures and pressures. Particular
emphasis was given to those articles which discussed the
pressure vessel construction in detail, method of internal
heating, materials of construction for use under hydrogen
atmosphere, and articles which gave experimental data on
compounds other than the ones worked with at UCRL.
(J.E.D.)

11397

DESIGN BASIS FOR THERMAL STRESSES, W. E.
Cooper (General Electric Co., Schenectady, N. Y.).
Proc. Soc, Exptl. Stress Anal, 15, 143-7(1968).

The factors which must be considered in the
establishment of a structural design basis are con-
sidered. These factors include the operational condi-
tions, stress and deformation analysis, general
design requirements, fabrication, and stress limits,
Attention 18 restricted to ductile materials at a tem-
perature sufficiently low that long time elevated teni-
perature properties do not control the design. The
need for extensive experimental investigations of ma-
terial and component behavior is emphasized. (auth)




HIGH TEMPERATURE SYSTEMS 5.10

SURVEYS AND THEORY 5.10.03

1162 KAPL-951 (Rev. I)

Knolls Atomic Power Lab., Schenectady, N. Y.
EVALUATION OF TRANSIENT TEMPERATURES AND
STRESSES. R.J. Fritz. July i, 1957. 87p. Contract
W-31-109-Eng-52. $0.30(0TS).

Solutions to the one-dimensional heat conduction equa-
tion for arbitrary surface temperature transients are
treated by superposition of other solutions and by a con-
cept of thermal reflections. The maximum thermal
stresses are given for a flat plate due to a given surface
temperature change at a linear rate. Thermal stresses
in thin cylindrical shells are discussed, and an éxample
is evaluated. Design factors are discussed briefly, prin-
cipally by citing critical problems and giving references.
A comprehensive bibliography is presented. (auth)

274 ,

ULTRA HIGH PRESSURE FOR MATERIALS RESEARCH.
Charles M. Schwartz and Wendell B. Wilson (Battelle
Memorial Inst., Columbus, Ohio). Battelle Tech. Rev,
6p.(1959) June.

Techniques for achieving unusual combinations of ex~
treme pressures and high temperatures are described.
The effects of pressure on liquids and solids and ultra-
high pressure apparatus and applications were studied.
(J.E.D.)

6367 CF-57-3-60

Oak Ridge National Lab., Tenn.

HIGH-TEMPERATURE PROPERTIES IN RELATION TO
DESIGN. J. R. Weir, R. V. Meghreblian, and D. A.
Douglas. Mar. 14, 1957. 23p. Contract [W-7405-eng-
26]. $4.80(ph OTS); $2.70 (mf OTS).

The essential physical and mechanical properties of
materials which enter into the design considerations of
high-temperature systems were outlined, and the relation-
ship of these factors to the detailed design of structural
members noted. Particular attention is given to the phe-
nomenon of strain-cycling and relaxation, and several
engineering devices wherein these effects can markedly
influence design are mentioned. Techniques and apparatus
for the measurement of strairi-cycling and relaxation
properties are described and some recent data on Inconel
at 1500°F is reported. A brief discussion is presented on

4273
HIGH TEMPERATURE TECHNOLOGY. N. K. Hiester,
F. A. Ferguson, and N, Fishman (Stanford Research Inst.,
Menlo Park, Calif.). Chem. Eng. 64, 237-52(1957) Mar,
A survey of the field of high temperature chemistry is
given. Processes past and present are described and the
future outlook as to methods and materials is discussed.
(T.R.H.)

8433
STRUCTURES AND STRUCTURAL RELATIONS OF RE-
FRACTORY METALLIC COMPOUNDS. Erwin Parthe
(Mass. Inst. of Tech., Cambridge). Powder Met, Bull. 7,
.138-45(1956) Apr. -
The structures of carbides, nitrides, silicides, and sub-
oxides have been studied with the aim of supplying general
iaws and structural relationships which should permit the
prediction of new high-melting compounds. The following
structural postulates have been recognized; bonding must be
three dimensional and small structure elements must be
dense packed. (F.S:)

5571

CHEMICAL PROCESSING THE NUCLEAR POWER INDUS-
TRY. I. HIGH TEMPERATURE PROCESSES. F. S.

Martin (Atomic Energy Research Establishment, Harwell,
Berks, England). Atomics 7, 52-8, 61(1956) Feb.

The application of various high temperature processes to
the treatment of nuclear fuels i1s discussed. The potentiali-
ties of different methods are considered in the light of

thermodynamic data, and typical experimental results are
quoted. (auth)

4272

THERMOCHEMISTRY AND THERMODYNAMICS OF SUB-
STANCES. Charies W. Beckett, Meiville S. Green, and
Harold W. Woolley (National Bureau of Standards, Wash

ington). Ann. Rev. Phys, Chem. 7, 287-310(1956).
Developments in the equation of state at very high tem-

peratures and pressures are reviewed. The sub-topics
are: Quantum Statistical Mechanics and the Thomas-
Fermi Method; Static and Dynamic High Pressure Com-
pression Measurements; Gases at High Temperature and
Moderate Density. (T.R.H.)
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4279

PROCEEDINGS OF THE SYMPOSIUM ON ‘‘HIGH TEM-
PERATURE —A TOOL FOR THE FUTURE.”” Mealo Park,
Calif., Stanford Research Inst., 1956. 226p. $5.00.

A survey of the field of high temperature research is
presented. Methods of obtaining high temperatures, mate-
rials for containing high temperatures, and processes oc-
curring at high temperatures are described and discussed.
(T.R.H.)

4271

HIGH TEMPERATURE CHEMISTRY. Leo Brewer and
Alan W. Searcy (Univ. of California, Berkeley). Ann. Rev.
Phys. Chem. 7, 259-86(1956).

A review is presented of work reported in periodical
literature on the chemistry of systems at temperatures
high enough to change the chemical behavior appreciably.
(T.R.H.)

1830
VACUUM MELTED METAL—AN INTERIM REPORT.
Frank T. Chesnut (Ajax Electrothermic Corp., Trenton,
N. J.). Metal Progr. 68, No. 6, 118-23(1955) Dec.

The status of vacuum meiting of metals is reviewed.
Inciuded are discussions of current problems, uses in the
manufacture of jet engine blades and magnetic alloys, and

economics. (B.J.H.)

1782
THERMODYNAMIC DATA OR AT ELEVATED
TEMPERATURES. Harlan P. Tripp and Bursham W.
ng(mmlhmm.mm. J. Am.
Ceram. Soc. 38, 432-7(1955) Dec.

An extensive compilation of data on the free cmergy of
formation of axides is preseated in graphic form. From

these curves it is possible to obtain the free energy of most
ceramic oxides in the temperature range 0 to 2400°C. (sufh)

1342 NYO-6451
Massachusetts Inst. of Tech., Cambridge.
THE MEASUREMENT OF THERMAL CONDUCTIVITY OF

REFRACTORY MATERIALS. Quarterly Progress Report
for the Period Ending October 1, 1955. W. D. Kingery and

F. H. Norton. Oct. 1, 1955. 16p. Contract AT(30-1)-960.

Data for thermal conductivity in the system MgO—810,,
Al,O,—Zr'Oz, and for polycrystaliine T10O, are reported.
Infrared absorption data in the temperature range from
room temperature to 1200°C are reported for fused silica
and sapphire. An expression for the radiant heat transfer
in opaque powders has been derived. (auth)

7213 AEC-tr-2707

ON THE PROBLEM OF OBTAINING HIGH TEMPERA-
TURES AT HIGH PRESSURES. L. (A.) F. Vereshchagin
and Ya. A. Kalashnikov. Translated from Zhur. Tekh.
Fiz, 25, 1508-17(1955). 9p.

Previous work is reviewed. Measurements of the tem-
perature field in hydrogen, nitrogen, argon, and a mixture
of hydrogen and nitrogen were made with the furnace axis
vertical and horizontal. The sharp temperature drop with
higher pressure inside a furnace is ascribed to the effect
of convection rather than increased thermal conductivity
of the gas, as was earlier supposed. The electric furnace
and high-pressure vessel use are diagrammed. Results
are tabulated and graphed. (M.H.R.)

2770 AEC-tr-2369

THE ATTAINMENT OF HIGH TEMPERATURES (UP TO
55,000°) UNDER LABORATORY CONDITIONS. O. Preining
[Praining]. Translated from Uspekhi Fiz. Nauk 55, 595-
608(1955). 12p. Available from Associated Technical
Services (Trans. 84G7R), East Orange, N. J.

Included are some general remarks on the concept and
measurement of high temperatures. A review is given on
the methods of obtaining high temperatures of short dura-
tion, including nuclear reactions, explosions, explosion of
wires by electric currents, and superpowerful spark. A
more detailed review of the work done on the attainment of
very high temperatures under stationary conditions by
means of an arc discharge is given. (B.J.H.)

10252
APPARATUS FOR MELTING AND POURING METAL.
F. A. Harris o U. S. Atomic Energy Commission).
U. S. Patent 2,824,732. Feb, 25, 1958.

This patent relates to a crucible for melting and
pouring a metal under controlled atmospheric condi-
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tions. The crucible has a frangible plug in the bottom
and a retaining device to prevent the entrance of the
broken portions of the plug into the mold without inter-
fering with the flow of the melt. After the charge has
been melted, a knockout rod is lowered through the
charge and forced against the frangible plug sufficiently
to break off the closure disk along a previously scored
line. The disk drops onto a retaining grid large enough
to permit the flow of metal around the disk and into the
mold below, This arrangement eliminates the entry of
broken portions of the plug into the mold, thereby elimi-
nating a common cause of imperfect castings.

REACTION BOMB FOR USE AT ELEVATED TEMPERA-
TURES AND PRESSURES. Edwin M. Larsen and James J.
Leddy (Unlv. of Wisconsin, Madison). Rev. Sci. Instr. 28,
292-3(1957) Apr.

ELECTROLYTIC CELL FOR HIGH TEMPERATURES,
G, Chauvin, H., Coriou, and J. Hure (Centre d’Etudes
Nucléaires de Saclay, France), Metaux(Corrosion— Inds.)
No. 377, 8p(1957) Jan. (In French)

A detiiled description of an electrolytic cell, designed
for the electrolytic preparation of metals of very high
purity, is given. The ¢ell permits degassing, before the
electrolysis, at high temperature (800 to 1000°C) and in
vacuum. After the electrolysis the cathodic deposit is
cooled efther in air or under an inert atmosphere, The
application of this cell to the purification of zirconium is
discussed. (J.S.R.)

5892 WADC-TR-56-372
Wright Air Development Center. Aeronautical Research
Lab., Wright-Patterson AFB, Ohio.
CERAMIC CRUCIBLE FOR MELTING TITANIUM.
Berthold C. Weber, William M. Thompson, Hans O.
Bielstein, and Murray A, Schwartz. June 1956. 62p.
Project title: CERAMIC AND CERMET MATERIALS. Task
title: HIGH TEMPERATURE AND HIGH STRESS CHAR-
ACTERISTICS OF CERAMICS AND CERMETS. (AD-
97285).
Research studies have resulted in the development of
an oxygen-deficient zirconia material modified in a novel
way to make it thermally stable and inert against the attack

of molten Ti. It was possible to melt Ti in this crucible
with no significant increase in hardness. However, limita-
tions regarding overheating and soaking must be taken into
account. (auth)

VESSELS 5.10.04

s0v9y

CHARGE BOAT FOR VOLATILIZATION. R. Krohn (to
U. 8. Atomic Energy Commission). U. S. Patent No.
2,747,972, May 29, 1956.

A charge boat was designed to be readily inserted and
removed in a horizontal sublimation apparatus and ar-
ranged to provide extensive supporting surface for the
material to be treated in order to obtain rapid and com-
plete volatilization. The specific apparatus has proved
very useful in the large scale conversion of UCI; to UCl,
at clevated temperature and reduced pressure. (auth)

INSTRUMENTATION AND CONTROL 5.11

See also, under HAZARDS AND PROTECTION,

MONITORING (4.01.09).

16259

INDUSTRIAL APPLICATION OF o RADIOACTIVITY IN
THE CONTINUOUS DETERMINATION OF URANIUM

I’N SOLUTION. J.-D. le Franc, P. Pottier, and G. Roux.
Energie nucléaire 2, 195-201(1958) July-Aug. (In
French) -

A method for the determination of uranium in leaching
solutions of uranfum minerals by measurement of the a
radioactivity of the solutions is described. The method
allows the variation of uranium concentration during
the recovery of the metal by ion exchange to be followed.
The reasons for the choice of a radiation and the
factors which interfere in this method are indicated.
The application to the recovery of uranium in sulfuric
or alkaline solutions is discussed. The apparatus de-
signed for industrial operation is described. (tr-auth)
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12278 DP-276

Du Pont de Nemours (E. I,) & Co. Savannah River
Lab., Augusta, Ga.

A DEGASSER FOR IN-LINE INSTRUMENTAL ANALY-

SES. T. Richard Herold and Edward C, Wingfield,

Mar. 1958. 12p. Contract AT(07-2)-1. $0.50(OTS).
A device was developed that provided an air-frce

liquid stream for instrumental analyses from a solu-

tion whose air-to-liquid ratio varied greatly. (auth)

2225
AN INDUSTRIAL-TYPE FLOW CELL FOR MONITORING
PH. K. J. Hahn and Karl Koyama (General Electric Co.,
Richland, Wash.). Ind. Eng. Chem. 49, 83A(1957) Nov.

A flow cell was developed with features especially desir-
able for use in monitoring pH of radioactive as well as
nonradioactive streams. (auth)

7456

PHOTOMETER FOR CONTINUOUS DETERMINATION OF
URANIUM IN RADIOACTIVE PROCESS STREAMS, F. A.
Scott and R. D. Dierks (General Electric Co., Richland,
Wash.). Anal, Chem, 32, 268-72(1960) Feb.

A modified single-beam filter photometer for continuous
determination of uranium in radioactive process streams
is described. Because of a unique standardizing system, it
is very stable, having a short-term variation of less than
1% and a calibration stability of 3%. The instrument has a
remotely located sensing unit with the ruggedness and sim-
plicity required for production plant applications. The per-
formance of the instrument for monitoring nonradioactive
process streams under plant condltions is given. (auth)

8454

A CONTINUOUS GAS TITRATION ANALYZER FOR FLUO-.
RINE. C. W. Weber (Oak Ridge Gaseous Diffusion Plant,
Tenn,). Anal, Chem. 32, 387-91(1960) Mar.

An automatic fluorine analyzer was developed for pre-~
cise continuous monitoring and control of complex gas
systems. Based upon pneumatic detection of the reduc-
tion in molar flow as fluorine reacts with sulfur dioxide,

the analyzer is precise to +1% fluorine, Excellent on-~
stream performance is achieved in the presence of ura-
nium hexafluoride, hydrogen fluoride, and oxygen. (auth)

8550 IGRL-T/R-71
THE ANALYSIS OF GASES IN THE CHLORINATION
PROCESS. A, S. Berengard and M. T. Glushkova. Trans-
lated by E. G. Peters from Zavodskaya Lab, 23, 537-9
(1957), Tp. -
Constructional and operational details of an apparatus
based on a standard type of gas analyzer, which measur
the chlorine, hydrogen chloride, carbon dioxide, carbon
monoxide, oxygen, and phosgene content of gases evolved
in the process of chlorination, to an accuracy of 0,1% are
given. This apparatus is in wide use in the Soviet non-
ferrous metals industry. (auth)

9761 CF-56-8-19

Oak Ridge National Lab., Tenn.

INSTRUMENTATION FOR HRT-CP DISSOLVER SYS-
TEM. Herman O. Weeren. Aug. 3, 1956. 4p. Contract
[W-7405-eng~26]. $1.80(ph OTS); $1.80(mf OTS).

7494

YMEASUREMENT OF THE ACIDITY OF AQUEOUS SOLU-
TIONS AT HIGH TEMPERATURES AND PRESSURES.
Rathindra N. Roychoudhury and Charles F. Bonilla (Columbia
Univ., New York). J. Electrochem. Soc. 103, 241-6(1956)
Apr,

The potential of a platinized platinum-hydrogen electrode
in two dilute hydrochloric acid solutions was measured with
respect to a silver-silver chloride electrode from room
temperature to 250°C at a total pressure from atmospheric
to 600 psig. A fused quartz cell was employed inside a steel
bomb which contained the vapor pressure of the electrolyte
plus the added hydrogen pressure. The silver-silver
chloride electrode was a silve plated and chloridized
platinum gauze at the bottom of the cell. The hydrogen
electrode was half immersed in the solution at the top. The
results were reasonably reproducible and permit estimating
the acidity of the solution within approximately 0.1 to 0.2 pH
units. The results agree reasonably well with theoretical
calculations from the Debye-Hiickel theory by Lietzke.
(auth)
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11342

RADIO-FREQUENCY ANALYZERS FOR LABORATORY
AND PLANT. D. J. Fisher, M. T. Kelley, R. W.
Stelzner, and E. B. Wagner, Jr. (Oak Ridge National
Lab., Tenn.). ISA Journal 4, 2-5(1957) Oct.

For the past several year_é, the Oak Ridge National
Laboratory has been investigating the design and use of
radio-frequency analyzers for service in both laboratory
and plant. Several of these devices for continuously
monitoring high concentrations of electrolytes in
aquecus and non-aqueous liquids are described. All of
these instruments can operate without electrodes im-
mersed in the measured solution. (auth)

2651

INEXPENSIVE MICROTITRATOR. Kenneth A. Allen (Oak
Ridge National Lab., Tenn.). Anal. Chem. 28, 277(1956)
Feb.

The construction and performance of an inexpensive
microtitrator are described. The buret consists of a glass-
jacketed precision-bore tube with an oversize teflon
plunger which is controlled by a micrometer. Titrations
requiring 10ul1 of reagent may be completed in less than
15 minutes, and the delivered volumes read to within 2
parts in a thousand. (C.W.H.)

2650  AERE-C/R-1757
Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berks, England.

A QUARTZ FIBRE ULTRA MICROBALANCE FOR USE
INSIDE AN EVACUATED CONTAINER. W. P. Hutchinson.
Qct, 7, 1956, 15p.

A fused quartz fibre ultra microbalance is described,
using weights in conjunction with a torsion fibre, with a
sensibility of about 107 g/division. It may be used in a
vacuum for weighing quantities from a few ug to 200 mg.
(auth)

4328 AECD-3992

National Lead Co. of Ohio, Cincinnati.

UFg DETECTOR. W. E. Shaw and J. R. Dearwater.

Nov. 24, 1954, Decl. with deletions Dec. 1, 1955. 9p.
Contract AT(30-1)-1156. $1.80(ph OTS); $1.80(mf OTS).

A simple detector for determining the presence of UFg in
a stream of HF, UF,, and dissociated NH; is described.
The basic detection element is a sensitized piece of carbon
rod. The unit has proved satisfactory on production
equipment. (auth)

2046 Y-1087
Carbide and Carbon Chemicals Co. Y-12 Plant, Oak

Ridge, Tenn.

GAMMA COUNT ESTIMATION OF ENHANCED URANIUM
CONCENTRATION IN SOLUTIONS., W/[illiam] B. Wright,
Jr., R. C. Mcllhenny, and J{ohn] W. Wachter. Sept. 1,
1954. Decl. Oct. 11, 1955. 15p. Contract W-7405-eng-
26.

The rapid estimation of enhanced uranium concentration
in solution is possible by counting the 0.19 Mev gamma of
U with a scintillation detector. The count rate is a
linear function of the U concentration at a constant ratio of
U isotopes. By using the discriminator circuit of a linear
amplifier, correction for the presence of a high energy
gamma-active impurity may be made. The method has a
lower limit of accurate detection of about 50 ppm of en-
hanced U in a sample volume of about 500 ml. (See also
Y-1080.) (auth)

1316 AECD-3698
Phillips Petroleum Co. Atomic Energy Div., Idaho Falls,

Idaho.

ASSAY OF ICPP URANIUM SOLUTIONS. 8. G. Forbes.
May 6, 1954, Decl. with deletions Nov. 17, 1855. 11p.
Contract AT-(10-1)-205.

The method of non-destructive assay for U is being
developed for application to CPP solutions. The equipment
has been calibrated for product strength solutions and used
for assaying some ‘‘unknowns.’’ Additional work has also
been done on solutions diluted to %, of product strength.
Experimental data on calibration, assaying, and re-
producibility tests are given. It appears feasible to obtain
data with 1% standard deviation on product solutions with
the present facility. (auth)

8444 USNRDL-~-TR-388
Naval Radiological Defense Lab., San Francisco.
RADIOCHEMICAL ANALYSES THROUGH POLAROGRAPHIC
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METHODS. II. A RAPID PROCEDURE FOR TECHNETIUM
AND RUTHENIUM RADIONUCLIDES IN FISSION PROD-
UCTS. D. L. Love and A. E. Greendale. Nov. 24, 1959.
27p.

An electrochemical determination for Te®™ in fission
product mixtures was developed. The precision and accu-
racy of this method are better than the regular radio-
chemical methods and approximately fifty analyses may be
made in one day. The number of fissions and the quantity
of Mo™ are determined from the quantity of Tc"™ found
in the fission product mixture. (auth)

6502 A/CONF.15/P/103

USE OF ELECTROCHEMICAL METHODS FOR RE-
MOTE ANALYSES OF RADIOACTIVE SUBSTANCES

OF THE VARIOUS STAGES OF REPROCESSING.

Ph. Mechelynck (Centre D'Etude de l'f:nergle Nucleaire,
14p.

It was deemed appropriate, while investigating the
Purex process on a semi-pilot acale at Mol, to devise
an electrochemical method for the separate determina-
tion of uranium, plutonium and some fission products.
This method 1s particularly suitable for analyses to be
performed by remote control, In which only the elec-
trolysis cell must be in the hot area. A complete setup
was developed, in which uranium and plutonium dosages
are made by a polarographic method. For concentrated
solutions, the accuracy achieved is of the order of a
few percentage points; for very dilute solutions (of the
order of some 0.1 Gm U/1), an acceptable precision of
ten to twenty percent is obtained. A constant current

15178 JENER-59

Joint Establishment for Nuclear Research, Kjeller,
Norway.

REPROCESSING ANALYSIS, M, Bonnevie-Svendsen.

Apr, 1959, 83p.

A plan for analytical control of the JENER reprocess-
ing plant is presented. Methods and possibilities of
associated chemical determinations are discussed as
well as the organization of the analytical work., A manual
of methods used at JENER is included as well as a tabu-
lation of the concentrations, activities, aliquots, shield-
ing. number of determinations, and calculated time for

the various sampling points. Also, four different time
schedules for the analytical work are suggested. (J.R.D.)

7456
PHOTOMETER FOR CONTINUOUS DETERMINATION OF
URANIUM IN RADIOACTIVE PROCESS STREAMS. F. A.
Scott and R. D. Dierks (General Electric Co., Richland,
Wash.). Anal. Chem. 32, 268-72(1960) Feb.
A modified single-beam filter photometer for continuous
determination of uranium in radioactive process streams
is described. Because of a unique standardizing system, it
is very stable, having a short-term variation of less than
1% and a calibration stability of 3%. The instrument has a
remotely located sensing unit with the ruggedness and sim-
plicity required for production plant applications. The per-
formance of the instrument for monitoring nonradioactive ‘
process streams under plant conditions is given. (auth) |

Develcnment of Methods for Chemical Analysis of
Uranium. T.W. Steele. 8. African Inst Min and Met-J,
57, 4, Nov. 1956, p 144-52.

Methods for routine use on plant samples: classical,
photometric, cellulose column, fluorometer, thiocyanate

8443 PGR-78(W)

United Kingdom Atomic Energy Authority. Production
Group. Chemical Services Dept., Windscale, Sellafield,
England,

THE RADIOCHEMICAL DETERMINATION OF RUTHENIUM

103 AND 106 IN REACTOR FUEL PROCESSING AND

PLANT SOLUTIONS. Dec. 1969. 1l1p. BIS.

A method for determining Ru'®® and Ru'*® in solutions
containing mixed fission products is presented. Inter-
change between added carrier and radioruthenium in the
sample is effected by boiling in alkaline solution in the
presence of an oxidant. Ruthenium is extracted as tetrox-
ide into carbon tetrachloride and precipitated as the diox-
ide. After mounting on stainless steel trays, the beta and
gamma activities are measured. The observed activities
are corrected for the chemical yield of the separation
procedure, determined by absorptiometric measurement
of a solution prepared from the source after counting.
(auth)
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United Kingdom Atomic Energy Authority. IndustrialGroup

H.Q., Risely, Lancs, England.

SOME RECENT DEVELOPMENTS IN AUTOMATIC CON-
TROL. Information Bibllography. A. F. Armstrong and
G. L. Maughan. Oct. 1957. 40p. (IGRL-IB/R-33).

A wide selection of book and journal references (178),
issued up to December 1956, covering automatic control
of nuclear reactors, chemical processes, etc., with sec-
tions on servomechanisms, and noise in control systems.
Sources searched included Engineering Index (1952 -1955),
together with Industrial Arts Index (1956), and Science Ab-
stracts “B” (1952 -1955).

4346 TID-7581(p.139-47)

Oak Ridge National Lab., Tenn.

8S MATERIAL INPUT MEASUREMENTS TO THE ORNL
POWER REACTOR FUEL REPROCESSING PILOT PLANT.
George 8. Sadowski. 9p.

An interim pilot plant facility for processing power re-
actor fuels has been put into operation at Oak Ridge Na-
tional Laboratory. This facility will investigate the modi-
fications and additions required in existing solvent.
extraction technology to assure its usefulness in reproc-
essing the newer type civilian power reactor fuels and to
undertake the development of new processes which may
prove more economical and simple than the existing tech-
nology. The Purex Process is used for the solvent extrac-

tion process with various types of head-end treatments to
prepare the irradiated fuels to & form suitable for solvent
extraction, 8 S, Material input to the pilot plant is deter-
mined after the dissolved metal solution is transferred to
the feed input mea2surement vessel, A study is currently
being carried out to determine the over-all limits of error
for measurements of the uranium and plutonium input,
Vessel instrumentation and calibration are discussed and
the results obtained from solution mixing, sampling and
analytical tests for the feed input measurement vessel are
presented, (auth)

20449

PRIMENENIYE YADERNYKH IZLUCHENI V USTROY-
STVAKH AVTOMATICHESKOGO KONTROLYA
TEKBNOLOGICHESKIKH PROTSESSOV. (Application
of Nuclear Radiation in Automatic Control of Produc-

tion Processes.) Nikolay Nikolayevich Shumilovskii
and Lel’Vladimirovich Mel’tser. Moscow, Gosen-

ergoizdat, 1958. 95p.

The basic properties of miclear radiation and radia-
tion meters employed in automatic control systems are
discussed. Examples of specific systems used in indus-
try are given, and their principles of construction are
described. Use of nuclear radiation in automatic proc-
ess control resulted in large savings in labor and ma-
terial; examples of such applications in Soviet industry

are discussed. (TCO)

14457 AEC-tr-3628

UTILIZATION OF NUCLEAR RADIATION IN THE
CONTROL AND AUTOMATION OF TECHNOLOGICAL
PROCESSES IN THE USSR. (Vyuzit{ Jaderného Z4Feni v
SSSR pri Kontrole a Automatisaci Technologickjch
Procesli.) N. N. Sumilovskij and L. V. Meltcer. Trans-
lated from Jaderna Energie 4, 45-56(1958). 37p.
$6.30(ph), $3.00(mf) JCL or LC.

A survey of progress in the USSR in the field of
radiation applications to automatic control is presented.
Soviet industry developed original methods and instru-
ments based on radioactivity. Ways to extend the
present uses as well as methods of research and de-
velopment of new systems are discussed. It i8 concluded
that only the solution of the entire group of problems
will satisfy the task requirements as set up by the
Twentieth Congress of the CSPU, (J.R.D.)

2823 IDO-14420
Phillips Petroleum Co.
Falls, Idaho,

Atomic Energy Div,, Idaho

CHEMICAL PROCESSING INSTRUMENTATION AND
CONTROL RESEARCH PROGRAM. Harry Schneider,

Sept. 18, 1957, 27p. Contract AT(10-1)-205,

A program for the development of analytical instru-
mentation and improved control techniques using these
instruments as applied to nuclear fuel reprocessing is
currently being undertaken by the Chemical Development
Section of the CPP Technical Branch, The program
philosophy and objectives, a survey of the problems

involved, general approach, lines of endeavor and specific

applications are presented. (auth)

$1.00(0TS).
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11539

REMOTE ADJUSTMENT OF AUTOMATIC CONTROL
SYSTEM. K. G. Macleish (to U. S. Atomic Energy Com-
mission). U. S. Patent 2,797,050. June 25 1957.

An invention related to automatic temperature control
and particularly concerned with the remote control and re-
mote indication of temperature is described. A control
potentiometer comprising a slide wire resistance and
slider is automatically adjusted in response to temperature
changes in a region to control a heat source and maintain
a constant temperature in the region. Remote adjustment
of the region temperature is accomplished by a manually
adjustable resistance, which is arranged to vary the char-
acteristics of the control potentiometer circuit. A volt-
meter is connected in the circuit of the control potentiom-
eter and placed at the remote location to indicate the region
temperature. (auth)

5433

COMPUTERS, MATHEMATICS, STATISTICS, AND AUTO-
MATION. Arthur Rose (Applied Science Lab., Inc., State
College, Pa.), R. Curtis Johnson (Washington Univ., St.
Louis, Mo.), Richard L. Heiny (Dow Chemical Co., Midland,
Mich.), Theodore J, Williams (Monsanto Chemical Co.,
Ohio), and Joan A. Schilk (Shell Development Co., Emery-
ville, Calif.). Ind. Eng. Chem. 49, 554-64(1957) March.

A literature review is presented which is divided into
sections on: Theoretical Articles of Interest for Process
Control; Use of Analogs to Simulate Process Dynamics and
Control; Considerations in the Application of Process Con-
trol Components; Complete Instrumentation and Control
Systems as Now Used; Applications of Digital Computers;
Applications of Analog Computers; Instructional and Non-
technical Articles of General Interest. 147 references.
(T.R.H.)

THE APPLICATION OF RADIATION IN AUTOMATIC
CONTROL DEVICES. Yu. V. Gushchin, L. V. Melttser, and
M. L Tolokonnikov. Avtomat, i Telemekh. 18, No. 8, 814-
40(1957). -

The utilization of nuclear radiation in automatic control
devices in the USSR is reviewed. Typical methods of using
these devices are analyzed. The basic characteristics of
a, B, and y radiation are investigated and described. The
most frequently used reception devices for the transforma-

tion of radiation into electrical energy, such as the ioniza-
tion chamber, the Geiger tube, and the scintillation counter,
are described. Various control devices used in industry are
reviewed. The future development of automatic control is
discussed. (J.S.R.)

4544

A REMOTE VACUUM-OPERATED PIPETTE CONTROLLER.
Evan Wright (Wallaceviile Animal Research Station, Wei-~
lington, New Zealand). Atomics 7, 30-1, 37(1956) Jan.

6399 A/CONF.15/P/2026

THE DEVELOPMENT OF METHODS OF REMOTE
CONTROL OF OPERATIONS AT RADIOCHEMICAL
LABORATORIES OF THE U.S.8.R. ACADEMY OF
SCIENCES. G, N, Yakovlyev and V. B, Dedov (Academy
of Sciences, U.S.S.R.). 22p.

One of the simplest designs of protective equipment
and an automatic program device based on this princi-
ple are given. The equipment described, three-section
lay~-out of laboratories, and strict control over observ-
ance of safety rules ensure cleanliness in laboratories
and protection of personnel from radiations. Application
of the latest principles and means of process automation
is of great importance for the development of remote-
control equipment. This application, however, requires
a preliminary estimation of expenditures. Rational ap-
proach to the solution of this problem has made it
possible to work out a general type of laboratory equip-
ment, which satisfies definite requirements. Various
methods of satisfying these requirements and peculi-
arities of such equipment are discussed. Principles

5089 CEA-tr-R-724

APPAREIL POUR LA MESURE S8ANS CONTACT DE LA
CONDUCTIBILITE ELECTRIQUE DES ELECTROLYTES
ET AUTRES SUBSTANCES. (Apparatus for Measurement
Without Contact of the Electric Conductivity of Electrolytes
and Other Substances). L. M. Suvorov. Translated into
French from Zavodskaya Lab, 24, 888-80(1958). 5p.

An apparatus and circuit are given for measuring elec-
tric conductivity by induced currents {n the sample solu-
tion. The apparatus is useful in analytical chemistry, soll
analysis, and corrosion studles. (T.R.H.)
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16146 DANATOM-04-59

Danish Assn. for Industrial Development of Atomic
Energy, Hellerup.

KOMRONENT-PALIDELIGHED OG KOMPONENTFEJL

I ELEKTRONISK UDSTYR. (Component Dependability

and Failures in Electronic Equipment.) Egon Hansen.

Mar, 19569. 48p.

The results of a literature search on component
dependability are summarized, and the reliability and
fajlures are analyred. Techniques for measurement of
the dependability were developed, and the basic laws
governing the component dependability were determined.
Electron tubes, semiconductors, condensers, resistors,
and relays were considered. 67 references. (J.8.R.)

11787 SCTM-45-59(14)

Sandia Corp., Albuquerque, N. Mex.
RADIO-FREQUENCY SHIELDING OF CABLES. Charles
W. Harrison, Jr. Feb, 28, 1959. 13p. Contract [AT-
(29-1)-789]. $3.30(ph), $2.40(mf) OTS.

Cable shielding to minimize radiofrequency pickup is
discussed briefly in a qualitative way. Guide lines for the
design of effective shields for this purpose are set forth.
(auth)

PULSE COUNTER. D. E. Trumbo (to U. S. Atomic En-
ergy Commission), U. S. Patent 2,873,388, Feb. 10,
1959,

A transistorized pulse-counting circuit adapted for
use with nuclear radiation detecting detecting devices
to provide a small, light weight portable counter is re-~
ported. The small size and low power requirements of
the transistor are of particular value in this instance.
The circuit provides an adjustable count scale with a
single transistor which is triggered by the accumulated
charge on a storage capacitor.

16159 UCRL-3307(Rev.)
California. Univ,, Berkeley., Lawrence Radiation

Lab,

LAWRENCE RADIATION LABORATORY COUNTING
HANDBOOK, Jan, 1, 1959. 224p. Contract W-7405-
eng-48. $3.50(0T8).

A large number of nuclear counting devices are in-
cluded with detailed descriptions and operating speci-
fications. The listings are as follows: amplifiers,
cables and coaxial components, coincidence systems

and discriminators, components, definitions and stand-
ards, engineering performance and applications,
oscilloscopes and monitoring, photomultipliers and
scintillators, scalers and readout equipment, and
wave-form generators and analyzers. (A.C.)

A SIMPLE PHASE SENSITIVE RECTIFIER FOR USE
WITH RADIATION DETECTORS. J. C. 8. Richards
(Univ. of Aberdeen, Scotland). J. Sci. Instr. 35, 285-6
(1958) Aug.

The ratio of light to dark resistance of a cadmium
selenide photocell is sufficiently great for the cell to be
used effectively as a light controlled-switch. Where ra-
diation incident on a detector is chopped at a frequency
of less than 20 ¢/s, two such photocells can be used in
a very simple arrangement to make a coherent demodu-
lator which has the advantages of a mechanical rectifier
without the usual disadvantages. (auth)

3481 TID-7557(p.117-39)
New York Operations Office. Health and Safety Lab.,

AEC.

RECENTLY DEVELOPED COMPONENTS FOR APPLI-
CATION TO NUCLEAR ELECTRONIC EQUIPMENT.
H. D, LeVine. p.117-39 [of] FIFTH INTERNATIONAL
CONGRESS AND EXHIBITION OF ELECTRONICS AND
ATOMIC ENERGY, ROME, ITALY, JUNE 16-30, 1958.
(U. 8. Papers). 23p.

A description is given of some new components that
can be used in the design of nuclear equipment. Spe-
cifically, the expanding transistor component field, the
subminiature parts, and special-purpose vacuum and
photoemissive tube types are described. The benefits
of the new types of components and the greater relia-
bility achieved are also stressed. Methods of construct-
ing photoetched circuits in the laboratory are described,
as well as the potential of small-lot production. 21
references. (C.H.)
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252 CAL-HF-845-D-19

Cornell Aeronautical Lab., Inc., Buffalo.

DESIGN MANUAL OF METHQODS OF FORCED AIR
COOLING ELECTRONIC EQUIPMENT, June 1988.
238p. Contract NObsr-83043.

This Manual was prepared under the sponsorship of
the Deparunentdlhaﬂnvy.mremdﬂnp.tolﬂ
electronic engineers in the thermal design of reliable
electronic equipment. Principles and techniques to be
followed in the design of electronic parts, assemblies,
and equipments are outlined herein to permit heat
transfer by forced convection to be reliably achieved.
(auth)

12529

GRID CURRENT IN ELECTRON TUBES. E. Fairstein
(Oak Ridge National Lab,, Tenn.). Rev. Sci. Instr. 29,
524-6(1958) June.

The outcome of an experimental study of grid current
in currently produced low-power receiving tubes indi-
cates that if the plate dissipation is kept below 75% of
the manufacturers’ ratings, the grid current is not pri-
marily due to ionized gas, but to photoelectric emission
from the grid under the action of soft x rays produced
at the plate. A simple empirical formula is given for
predicting the grid current from the operating condi-
tions. Data are given for 11 tube types. (auth)

THERMISTORS FOR TIME LAG AUXILIARY RELAYS.
F. Gustafsson. ASEA Journal 31, 13-15(1958).

The thermistor constitutes a simple and inexpensive
means of delaying the pick-up of an auxiliary relay in
those cases which do not call for great accuracy or for
independence of variations in voltage and temperature.
It requires little space, it can often be mounted directly
on the relay terminal, it is suitable for use with both
alternating and direct current, and it is easily fitted to
relays which are already in use. (auth)

167
FAST ELECTRONIC CIRCUITS FOR NUCLEAR PHYSICS.

J. Mey (Centre d’Etudes Nucléaires, Saclay, France). Onde

élec. 38, 622-8(1958) Aug.-Sept. (In French)

The purpose of fast electronic circuits in the field of nu-
clear physics is defined. A brief description is given of the
techniques and solutions used to realize the principal func-
tions needed, emphasizing the difficulties and limitations
encountered. A review is given of particle detectors, am-
plifiers, scalers, discriminators, pulse-helght analyzers,
coincidence circuits, and time-of-flight analyzers. (auth)

8561 SCTM-316-57(14)

Sandia Corp., Albuquerque, N. Mex,

PRINTED CIRCUITS. George Voida. Nov, 25, 1957,
35p. Contract AT(29-1)-789. $6.30(ph OTS); $3.00(mf
OTS).

Processes used in the production of printed circuits are
described., A description is presented of the different
measures used for maintaining the quality of printed cir-
cuits. The advantages of printed circuits in electronic
packaging are enumerated. The importance of printed
circuits in the advancement of miniaturization {s empha-
sized. Also included is a glossary of the terminology used
in the field of printed circuitry. (auth)

428

POWER SUPPLY FOR INTERCHANGING SCINTILLATION
COUNTERS AND SCALERS. W. L, Scaff, K. E. Bagwell,
and P. C. Johnson (Veterans Administration Hospital,
Oklahoma City). Nucleonics 15, No. 9, 162, 164(1957)
Sept.

10614 DP-215
Du Pont de Nemours (E. I.) & Co. Savannah River Lab.,

Augusta, Ga. .

A COLD CATHODE REGISTER. Malcolm H. Goosey.
May 19567. 7p. Contract AT(07-2)-1. $0.15(0TS8).

A 5-decade register has been developed that uses minia-
ture glow-transfer tubes and cold-cathode trigger tubes.
The unit features small size, low power consumption, and
good reliability. It can be used in timing and medium-speed
counting applications. (auth)

TOLERANCE LIMIT OF RESISTORS IN BINARY
SCALING UNITS. B. M. Banerjee and Sneha Choud-
hury (Inst. of Nuclear Physics, Calcutta, India).
Electronic Eng. 2_9_. No. 351, 237-41(1957) May.
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6448
TRANSFORMERS IN NUCLEAR INSTRUMENTATION.
T. P. Lynott (Gardners Radlo Ltd.). Nuclear Power 2, 135-8
(1957) Apr.

A résumé is presented of current design and manufacture
of transformers with reference to nuclear applications.
(W.L.H.)

14022 SCL-T-192
THE POLYSTYRENE CONDENSERS (CAPACITORS).
(Les Condensateurs au Polystyrene). R. Leprince-
Ringuet and J. Leautier. Translated by Marcel I.
Weinreich (Sandia Corp.) from Onde électrique 37,
1083-8(1967). 12p. -
Paper strips of 5 to 6 u thickness have good dielectric
coefficients of the order of magnitude of 6; however, the
porousness of the paper must be remedied by impreg-
nation, which reduces the dielectric constant from 6 to
4 or 6. Polystyrene, which has exceptional electrical
characteristics, was used to improve the performance
of the paper condensers. A condenser with polystyrene
as the dielectric may be charged and preserved for
months before its voltage shows any appreciable
diminution. (A.C.)

10286 CREL-661
Atomic Energy,.of Canada Ltd. Chalk River Project,

Chalk River, Ont.
A.E.C.L. PREFERRED ELECTRONIC PARTS LIST. June-—
July 1956. 71p.

All parts listed have been chosen because of past reliable
performance within AECL or elsewhere. (W.L.H.)

1983 UCRL-4712
California. Univ., Livermore. Radiation Lab.
ELECTRONICS COUNTING ROOMS FOR NUCLEAR RE-
SEARCH. Alexander J. Stripeika, June i4, 1956. 23p.
Contract W-7405-eng-48. $0.25(0TS).

This report describes six electronics areas at the
Radiation Laboratory (Berkeley and Livermore) that are
being successfully used with various particle accelerators

for nuclear research. The electronics equipment, consist-
ing of pulse amplifiers, scalers, coincidence circuits,
pulse-height analyzers, automatic recording equipment,
high-voltage supplies, etc., is arranged in such a manner
that most experiments can be quickly set up, and a number
of people can run experiments simultaneously. Advantages
and limitations of these areas are discussed. (auth)

Navy Electronics Lab., San Diego, Calif.

NEL RELIABILITY BIBLIOGRAPHY. W. E. Jorgensen,
I. G. Carison, and C. G. Gros, comps. May 1956. 103p.
(NP-6447).

The bibliography contains 404 annotated references to
published and report literature. The publications referenced
in the bibliography include material published since 1950
and are listed under the appropriate subject heading from
the following: Circuit design, Components, Electron tubes,
Fallure analysis, General, Human engineering, Maintenance,
Mechanical design, Systems, and Testing.

3841 K-1272
Oak Ridge Gaseous Diffusion Plant, Tenn.
A SMALL AND INEXPENSIVE SIGNAL CAN FOR THE
SPACE RECORDER. G. A. Smith. Apr. 25, 1956. 11p.
Contract W-7405-Eng-26. $3.30(ph OTS); $2.40(mf OTS).
The design of a new signal can or fonization chamber to
be used with the Space Recorder is discussed. The Space
Recorder is an instrument used to measure concentrations
of radioactive gas, normally less than 2%, in a non-radio-
active gas such as nitrogen. These improvements were
made primarily to reduce the cost and size of the unit. The
new signal can is one-third the size of the old can, {s ap-
preciably lighter, and costs about one-fourth as much as
the old signal can. The new can was extensively tested to
determine that it is the functional equivalent of the older
can. All signal cans required in the future will utilize this
improved design. (auth)

1480
DESIGN FOR A SENSITIVE SELF-RECORDING GOLD-
LEAF ELECTROSCOPE. P. Goodman (Commonwealth
Scientific and Industrial Research Organization, Melbourne,
Australia). J, Sci. Instr. 32, 439-40(1955) Nov,

The principle of operation and construction of a gold-leaf
electroacope, capable with calibration of measuring steady
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electron currents of the order 10™ amp is described. The
output is in the form of voltage pulses, the frequency of

which is proportional to current for low values, and
logarithmically related for higher currents. (auth)

5.11,03.02

SPECIAL PURPOSE MULTIPLIER PHOTOTUBES FOR
SCINTILLATION COUNTING. Frederick W. Schenkel
(Allen B. Du Mont Labs., Inc., Passaic, N. J.). IRE
Trans. Nuclear Sci. NS-5, 117-20(1958) Dec,

A discussion on linear and box-type multiplier photo-
tubes 18 presented. Various aspects of dynode geometry
and front-end design of the Du Mont linear type multi-
plier structure in regard to transit time and transit-
time spread are discussed. Several methods of
operation of the front end of a multiplier phototube are
considered in order to determine the optimum condi-
tions for collection efficiency and transit-time spread.
The mechanical requirements of various linear multi-
plier phototube types are discussed brlefly. The devel-
opment of linear tube types has come about as a result
of an increasing demand for fast tubes capable of de-
livering high peak pulse output currents, (auth)

STATUS OF MULTIPLIER-PHOTOTUBE DEVELOP-
MENT FOR SCINTILLATION COUNTERS. William
Widmaier (RCA Electron Tube Div., Lancaster,
Penna.). IRE Trans. Nuclear Sci. NS-5, 114-17(1958)
Dec. —

A number of recent developments have contributed
to the design of multipller phototubes having improved
time discrimination, as well as tmproved pulse~height
resolution. In the 6810-A, a modified version of the
first commercial high-gain, high-speed tube, a curved
faceplate (flat on the outside) is used to reduce transit-
time variations in the region between the photocathode
and the first dynode. Special geometrical construction
is used to minimize transit-time spread in the 7046
five-inch tube. Curvature of the inner faceplate is also
used to improve pulse-height resolution and time dis-
crimination of developmental versions of the 6342 and
the 6655. In a new developmental tube, RCA Dev.

No. C-7251, cathode curvature is combined with a new
electrode structure between the cathode and the multi-
plier structure to reduce transit-time spread to less
than a few tenths of a millimicrosecond. (auth)

LINEAR AMPLIFIER FOR NEGATIVE PULSES. A.S.
Penfold (Univ. of Chicago). Rev. Sci. Instr. 29, 765-6
(1958) Sept. -

A two-tube, noninverting, linear amplifier is de-
scribed. It has a gain of 100 and an inherent rise time
of 50 musec for outputs up to 125 v. The amplifier
recovers promptly from pulses which overload it a
factor of 100. (auth)

10772
D, C. AMPLIFIERS FOR REACTOR INSTRUMENTA-
TION. M. W. Jervis (AEI-John Thompson Nuclear
Energy Co., Ltd,). Nuclear Power 3, 276-9(1958) June.
Large indicators, recorders, a.nd'i-elays in alarm cir-
cuilts require relatively large operating forces and it is
necessary to interpose some form of d.c. power ampli-
fier between the detector and the display equipment or
alarm and safety system. The various types available
are described. (W.D.M,)

11563 AECU-3734
Du Mont (Allen B.) Labs., Inc. Tube Operations-

[Engineering], Passaic, N, J,

EVALUATION OF FOREIGN MULTIPLIER PHOTO-
TUBES. John Bolakas and Percy G. Parker. [1958].
30p. Contract AT(30-1)-1336. $4.80(ph OTS); $2.70
(mf OTS).

Several multiplier phototubes produced by England,
Russia, or Switzerland were evaluated for amplification,
photocathode sensitivity, photoelectron collection effi-
ciency, cathode uniformity, and dark current. A descrip-
tion of the various tubes by designation numbers is
given, along with a description of techniques and equip-
ment used in testing, (J.R.D.)

11544

STABLE PHOTOMULTIPLIER AMPLIFIER. L. K. Neher
(to U. S. Atomic Energy Commission). U. S. Patent
2,798,165, July 2, 1957.
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A photomultiplier tube circuit for use in the measure-
ment of light intensities creating transient steep wave
fronts is described. The novelty of the present invention
resides in the discovery that the utilization of resistors of
critical damping value in series with any pair of dynodes
in a photomultiplier tube results in completely stabilizing
the circuit associated with the pairs of dynodes. (auth)

1518

AMPLITUDES AND TRANSIENT CHARACTERISTICS OF A
NEW PHOTOMULTIPLIER. G. 8. Vil'dgrube, A. P.
Zharkov, and E. D, Teterin. (Khlopin Radium Inst.).
Izvest. Akad. Nauk S.S.8.R. Ser. Fiz. 21, 1034-5(1957)
July. (In Russian)

RECENT NEUTRON DETECTOR STUDIES AT ARGONNE
NATIONAL LABORATORY. G. F. Erickson, 8. G. Kauf-
mann, and L. E. Pahis (Argonne National Lab., Lemont,
0l.). IRE Trans. Nuclear Sci. NS-3, No. 3, 8-10(1956)
June.

A neutron sensitive photomultiplier tube has been built
and tested in line with a program to investigate unconven-
tional mechanisms of neutron detection. A fission counter
following established principles has been designed with
emphasis on minimum demands on skill and labor during
construction and assembly, and minimum over-all cost.
(auth)

6438 BNL-2917

Brookhaven National Lab., Upton, N. Y.

SELECTION OF THE INPUT TUBE FOR A LOW-NOISE
PREAMPLIFIER. A. T. Moffet and R. L. Chase. [1956].
4p. $1.80(ph OTS); $1.80(mf OTS).

A study was made of a number of common tube types
which might be suitable for use in the preamplifier for an
jonization chamber used in o spectrometry. The line width
for simulated o pulses with several tube types are tabu-
lated. The E83F appears to be the best tube for low noise
preamplifier service. (B.J.H.)

LEAK DETECTORS 5.11.04

2901 |/ HW-57700
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.

PRTR PROCESS CHANNEL LEAK DETECTION FA-
CILITY. Final Report—Design Test PR-63. R. F.
Scheloske. Oct. 28, 1958. 11p. Contract [W-31-109-
Eng-52]. $1.80(ph OTS); $1.80(mf OTS).

The core of the Plutonium Recycle Test Reactor
(PRTR) is filled with water. A leak of any finite size
from any of the many possible sources may constitute a
gerious reactor operational problem. The helium gas
filling the annulus or process channel between the proc-
ess tube and Al shroud tube of the calandria is to act a8
the leak detection medium for either process tube or
shroud tube leaks. A single process channel test facllity
was constructed for this design test. From results of
this test, it is concluded that a leak detectlon system
based on the change of the dew point of the He gas pass—

2551 v Y-1275

Union Carbide Nuclear Co. Y-12 Plant, Oak Ridge, Tenn.
PRODUCTION LEAK RATE DETECTION SYSTEMS.
Harry S. Corey, III. Apr. 13, 1959, 27p. Contract
W-7405-eng-26. OTS.

A discussion of the evolution of leak rate determination
methods and systems, for the routine checking of sealed
assemblies on a production basis in the Y-12 Plant, is
presented. (auth)

5364 ./

LEAK DETECTION. W. Steckelmacher (Edwards High
Vacuum Ltd., [Sussex, Eng.]). Nuclear Eng. 4, 450-3(1959)
Dec.

Methods of leak detection of both the vacuum test and
positive pressure test type are reviewed. The application,
advantages, and operating principle of each type are dis-
cussed. (C.J.G.)

LEAKAGE TESTING METHOD. Wm. A. McAdams and
M. H. Foss ({to U, S, Atomic Energy Commission).
U. S. Patent 2,846,872, Aug. 12, 1958.

A method of testing containers for leaks is described,
particularly the testing of containers or cans in which
the uranium slugs for nuclear reactors are jacketed.
This method involves the immersion of the can in water

5.86
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under 150 pounds of pressure, then removing, drying,
and coating the can with anhydrous copper sulfate. Any
water absorbed by the can under pressure will exude
and discolor the copper sulfate in the area about the
leak.

nais v

LOCATION OF LEAKS WITH RADIOISOTOPES IN
MULTIWALLED TANKS. Presented at Nuclear En-
gineering and Science Conference, held at Chicago,
March 17 to 21, 1958. Preprint 75, Session 1.
william F. Sullivan and James R. Coleman (National
Lead Co., Sayreville, N. J.). New York, American
Institute of Chemical Engineers, 1958. 9p.

A technique is described for locating leaks in multi-
walled tanks and has been successfully applied to the
location of leaks in lead lined, wooden tanks. By dissolv-
ing radioiodine in an oil layer, it is possible to intro-
duce the isotope into the leak channel and then remove
all surplus radioactivity from the tank. Residual radio-
activity is detected with a portable survey meter and
the original leak site located readily by external meas-
urement. (auth)

AN OMEGATRON LEAK DETECTOR. D. Charles and
R. J. Warnecke. Vide 12, No. 73, 25-45(1958) Jan.-
Feb. (In French)

A detailed description is given of an omegatron leak
detector. Using Ar as tracer in dynamic operation,
leaks of the order of 10~ mm®/hr can be rapidly de-
tected, and it is possible to detect very small leaks of
the order of 10~% mm3/hr by accumulation, (tr-auth)

CALIBRATION OF A SPECTROMETER LEAK DETEC-
TOR. R. Geller. Vide 12, No. 73, 3-14(1958) Jan.-
Feb. (In French)

Methods of calibration of a spectrometer leak detec-
tor are studied, and the sensitivity of the instrument is
discussed. (tr-auth)

METHOD AND APPARATUS FOR DETECTING LEAKS IN
PIPELINES. J. F. Cameron and S. Jefferson (to U. K.
Atomic Energy Authority). British Patent 774,136,
Nuclear Eng. E, 408(1957) Sept.

A radioactive solution is injected into fluid flowing in the
pipeline behind which a first aquee-gee go-devil is intro-
duced. After an interval sufficient to enable the non-
radioactive solution to flush the inside of the line clear of
radioactivity a second squee-gee go-devil is introduced
with a radioactivity recording detector. This detector is
recovered at a remote point and the record of any activity
is then transcribed in terms of distance along the line.

To check the distance, the record may be marked at inter-
vals by arranging sources of radioactivity at certain points
along the line which will make a characteristic signal. For

penetrating thick metal pipes gamma radioactivity is neces-

sary and detectors with Geiger counters or scintillation
detectors. (auth)

9470 - CF-57-5-96

Oak Ridge National Lab., Tenn.

FINAL PROCESS DESIGN FOR LEAK DETECTOR SYS-
TEM FOR SPECIAL FLANGES. E. A, Mason. May 29,
1957. 5p. Contract [W-7405-eng-26]. $1.80(ph OTS);
$1.80(mf OTS).

The leak detector system consists of one gas pressurized
reservoir containing heavy water, a tubing manifold con-
necting the pressurizer to six separate lines each con~
nected to one of the flanges, tubing lines leading from the
second hole on each of three flange pairs (dome and heat
exchanger flanges) back into the instrument room, plus
required valves and fittings. A schematic diagram of the
system is included. (M.H.R.)

6585V

LE DETECTION UNIT. A. Bell ({to Foster Wheeler
Ltd.). British Patent 765,239. Nuclear Eng. 2, 172(1957)
Apr. -

The detector unit at one of the danger points e.g., a
gland) comprises two chambers separated by a membrane.
One of the chambers communicates with the sealing-gas
space, the other with an indicating instrument. If liquid
Na leaks from the system it contacts the membrane, which
will be perforated, and the Na can then react with the
sealing gas to form a smoke of oxide carried to the indi-
cator. As a membrane, Klingerit 1000 is used. (auth)

A NEW TYPE OF VACUUM LEAK DETECTOR, F. L.
Torney, Jr. (NRC Equipment Corp., Newton, Mass.).
Pp. 115-19 in ‘“1957 Fourth National Symposium on
Vacuum Technology Transactions.”’
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A new type ot halogen leak detector, having a sensi-
tivity which approaches that of a helium mass spectrom-
eter, 1s described. This paper outlines in detail the
reasons for selecting this new approach and the details
of circuit design which accomplish this end. Operational
characteristics of a halogen sensing element are dis-
cussed and their influence on circuit design is analyzed.
A brief discussion of the advantages and disadvantages
of this method 18 given, with particular emphasis on the
electronic circuit design parameters which make these
advantages possible, (auth)

6320 ERG-33
[Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berks, England.]

LEAK DETECTION IN DOUBLE WALLED HEAT EX-
CHANGER TUBES. W. E. Simmons, [195?]. Decl. Jan.
30, 1957. 6p.

It is proposed to form heat exchanger tubes with double
walls separated by a rectangular thread, enabling heat
transfer to take place across the thread and leaving a
spiral groove into which any leaks would occur and be
capable of detection. The investigation into the time lag in
detection of various leaks is described. (auth)

4324 AERE-GP/M-182
Gt. Brit. \tomic Encrgy Research Establishment,

Harwell, Berks, England,

THE 1441A OXYGEN LEAK DETECTOR. R. S. Barton.
Jan. 1956. 13p.

An auxiliary power pack, designed for use in conjunction
with the 1075 ionization gage control unit, has been de-
veloped for the purpose of rapidly converting an ionization
gage, used in a vacuum system for pressure measure-
mants, into a diode for leak detection using O, as the probe
gas. Entrance of the gns into the vacuum envelope leads to
a decay of electron emission from the hot cathode of the
diode and this is observed on a meter suitably positioned
in the gage circuit. A description is given of experiments
made to obtain the information necessary for the design of
the above mentioned pack followed by a brief description
of the type finally built for stores issue. (auth)

LEAK DETECTOR. R. Loevinger, T. A. Chubb, and G. W.
Monk (to U. S. Atomic Energy Commission). U. S. Patent
2,727,995. December 20, 1955.

A leak detector is described using He or other ap-
propriate gas for the detection of leaks in tanks, housing,
or other equipment where it is necessary to know the ef-
fectiveness of the seal or air tightness thereof in connection
with maintaining vacuum or pressures therein. If He is
used as the gas, it can only enter the detector through the
sealed chamber to be tested thus providing an indication of
any leak.

RADIATION MEASUREMENT 5.11.05

ALPHA 5.11.05.01

1287 DP-302
Du Pont de Nemours (E. 1.) & Co. Savannah River

Lab., Augusta, Ga.

AN ALPHA MONITOR FOR PROCESS STREAMS,
William L. Pillinger. July 1958. 17p. Contract
AT(07-2)-1. $0.50(0TS).

A scintillation counter was developed that measures
alpha activity in a process stream. The instrument was
demonstrated with plutonium solutions that ranged in
activity from 10* to 107 d/m-ml. Plutonium concentration
could be determined to + 10% when the monitor was
operated within a span of three decades or less. (auth)

15

AN AUTOMATIC MONITOR FOR URANIUM CONTAINED
IN THE AIR. I Jori and T. Rossini (CISE Labs., Milano).
Energia nucleare (Milan) 4, 319-22(1957) Aug.

An automatic and fast instrument for the measurement of
alpha radioactivity in the air is described. It is particularly
suitable in laboratories where uranium and its salts are
handled, because it distinguishes the alpha radioactivity by
uranium from that by radon. (auth)

General Electric Co. Hanford Atomic Products
Operation, Richland, Wash,

INFORMATION FOR THE APPLICATION OF A CON-

TACT ALPHA MONITOR. P, E, Brown. Mar, 26,

1957. Decl. June 15, 1959. 10p. Contract W-31-109-

Eng-52. $1.80(ph), $1.80(mf) OTS.
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A scintillation-type a monitor is described which was
designed to be used with the sensing element directly
in contact with the process solutions. The o particles
interacting with the zinc sulfide phosphor produce
scintillations detectable with a multiplier phototube
and the required electron counting apparatus. Applica-
tion of the monitor to the measurement of Pu con-
centration in aqueous solutions is discussed. (C.H.)

AN ALPHA MONITOR FOR WASTE STREAMS. Edward C.

Wingfield. Jan. 1957. 8p. (DP-197)

A continuous alpha monitor was developed for aqueous
streams that may contain traces of radioactivity. A scin-
tillation screen was submerged directly in the water. The
instrument detected concentrations as low as 3.3 x 10710
curie/ml. The monitor’s sample cell could be decontami-
nated easily if background activity accumulated within it.

7372 AEC-tr-3154
CHARACTERISTICS AND OPERATING MECHANISM OF
GERMANIUM—-HOLE ALPHA COUNTERS. A. V.
Airapetyants and S. M. Ryvkin (Rykin), Translated from
Zhur. Tekh, Fiz, 27, 95-105(1957). 16p.

This paper was previously abstracted from the original
language and appears in ES_A, Vol. 11, as abstract No,
6478.

14386 HW-41525
General Electric Co. Hanford Atomic Products
Operation, Richland, Wash,
DESIGN CRITERIA IN-LINE ALPHA MONITOR. N.T.
Hildreth. Feb, 22, 1956. 17p. Contract (W-31-109-
Eng-52]. $3.30(ph), $2.40(mf) OTS.
Design requirements for a Redox or Purex in-line
alpha monitor for process control are given. (T.R.H.)

A SURVEY METER FOR URANIUM AND PLUTONIUM.
A. H. Dexter. Nov. 1954, 23p. (DP-62)

A survey meter was developed to distinguish Pu con-
tamination from U. The instrument consists of an alpha
counter with a very shallow sensitive depth and a means
for accurately pogitioning the alpha counter relative to the

gsource of contamination. Since the alpha particles emitted
by Pu have a greater range in air than those emitted by U,
the instrument can identify the contaminant by measuring
the range of alpha particles which are emitted. The survey
meter is a self-contained portable instrument which oper-
ates on 110 v a-c.

BETA 5.11.05.02

20991 IGR-212(0/W)

United Kingdom Atomic Energy Authority. Industrial
Group. Windscale Works, Sellafield, Cumb.,
England.

ANALYTICAL METHOD FOR THE DETERMINATION

OF BETA-ACTIVITY (TRANSMITTED THROUGH A

TOTAL ABSORBER THICKNESS 5mg Al/sq.cm) IN

PLUTONIUM PLANT SOLUTIONS AND EFFLUENTS.

July 1, 1959. 6p.

A measured portion of the sample is evaporated to
dryness on a stainless-steel counting tray, The 8-
activity of the residue is measured using standard
G.M. equipment with a thin-end-window counting tube,
The equipment is calibrated against standard strontium-
90/yttrium-90 sources in equilibrium, prepared from
solutions of known strontium-90 content and the ob-
served activity 18 expressed as d.p.m. Sr*/Y". (auth)

19117 AECU-4232
Radiochemistry, Inc., Louisville, Ky.
MEDIUM LOW-LEVEL SOFT-BETA COUNTING
EQUIPMENT. James E. Lewis. June 15, 1959. 35p.
Contract AT(11-1)-530. $6.30(ph), $3.00(mf) OTS.
Developmental studies of a reliable inexpensive
scalar, high voltage supply, counter, and counter gas
are described. Several organic and inorganic gases
were examined for counter properties which permit
buzz-bomb packaging and at the same time Geiger
characteristics. Results of the study indicate that
there is little chance of finding a single Geiger gas
suitable for buzz-bomb packaging; however, mixtures
of ammonia and argon appear promising as do freons
and genetrons. Development work on absolute flow
counters for weak beta emitters at medium and low
levels of activity was essentially completed. (J.R.D.)
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16572

THE DESIGN, PERFORMANCE AND USE OF FISSION E/
COUNTERS. W. Abson, P. G. Salmon, and S. Pyrah
(Atomic Energy Research Establishment, Harwell,

Berks, Eng.). J. Brit. Nuclear Energy Conf. 3, 201-9
(1958) July.

The basic design criteria for electron-collection
fission counters are discussed; data are presented on
the effect of thickness of fissile material on sensitivity
and the effect of electrode spacing and gas pressure on
pulse height. High detection efficiencies are obtained
with electrode coatings of 1 mg/cm?, and thicknesses
up to 2 mg/cm? may be used when high sensitivities are
required. When argon is used as the filling gas the
product of gas pressure and eiectrode spacing (pd, in
atmosphere-cm) should lie in the region 0.4 to 1.0, the

SIMPLE ABSOLUTE MEASUREMENT TECHNIQUE FOR
BETA RADIOACTIVITY. APPLICATION TO NATURALLY
RADIOACTIVE RUBIDIUM. W. F. Libby (Carnegie Inst. of
Washington, D. C.). Anal. Chem. 29, 1566-70(1957) Nov.

Simple technique of measuring absolute radioactivity of
solids and liquids by placing them in a cylindrical position
around an ordinary Geiger counter gives results which
agree with true absolute assays. Technique is used to
measure half life of naturally radioactive rubidium. Method
could be useful in introducing isotopes into chemistry class-
rooms. (auth)

424

SCINTILLATION COUNTING OF BETA EMITTERS. Pre-
sented at International Conference on Radioisotopes

in Scientific Research held Sept. 9-20. 1957 at Paris.

No. UNESCO/RIC/NS/204. H. H. Seliger. London,
Pergamon Press, Ltd., 1957. 10p.

6818 ORNL-2298

QOak Ridge National Lab., Tenn.

RESPONSE OF THE ANTHRACENE SCINTILLATION
COUNTER TO LOW ENERGY ELECTRONS. Lloyd W.
Johnston, R. D. Birkhoff, J. S. Cheka, H. H. Hubbell, and
B. G. Saunders. May 9, 1957. 46p. Contract W-7405-
eng-26. $0.35(0TS).

Crystals of 0.060- and 0.011-inch thickness with a
conical reflector to prevent loss of light were used. For
electrons of energles ranging from 10 to 120 kev, the pulse
height response i8 linear with energy within experimental
error. The shape of the pulse height distribution curve
closely approximates a Gaussian, and there is a linear
relationship between energy and the square of the half
widths at 1/e. The average amounts of energy required
to produce a photoelectron, as calculated from these ex-
periments, were 1.47 and 1.31 kev for crystals of 0.060 and
0.011-inch thickness, respectively. (M.H.R.)

LOW-BACKGROUND COUNTER FOR SOLID 8-EMITTING
SAMPLES. S. D. Softky and R. E. Nather (Tracerlab, Inc.,
Richmond, Calif.). Nucleonics 15, No. 5, 90, 92-3(1957)
May.

A counting arrangement which employs Epon resin for
the centrai counter body surrounded by an anticoincidence
‘“‘umbrelfa’’ of 11 G-M tubes is described. The photosensi-
tivity and ‘““memory effect’’ of Epon resin were eliminated
by adding lampblack. The standard deviation of the back-
grounds observed was 0.01 cpm reflecting a limit of sensi-
tivity of 0.05 cpm for the assembly. (T.R.H.)

9567

IONIZATION CHAMBER FOR FISSION COUNTING. M. J.
Bartkus, H. A, Kermicle, and J. H. Lykins (to U. 8. Atomic
Energy Commission). U. S. Patent 2,790,919, Apr. 30,
1957,

Improvements for ionization chambers that minimize
maintenance and reduce fission counting dead time are
given. Nitrogen replaces air which speeds up the electron
collecting time. The spacing between the electrode has
been reduced, thereby lowering the alpha background pulse;
and one electrode has been reduced in size, permitting, by
reason of lowered capacitance, a greater signal output per
unit charge. Reflection of the neutron flux is enhanced by
the use of paraffin as the reflector material. Other
changes are incorporated as efficiency and maintenance
improvements. (auth)

7263 , AERE-C/R-2054

Gt. Brit. Atomic Energy Research Establishment,
Harwell, Berks, England.

THE SELF-ABSORPTION AND WINDOW-ABSORPTION

CORRECTION IN THE 27 8-PROPORTIONAL COUNTER

FOR CERTAIN FISSION PRODUCTS. PART 2. J.G.

Cuninghame, M. L. Sizeland, and H. H. Willis. Feb. 1957.

23p.
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IMPROVEMENTS IN THE DETECTION OF BETA \/
PARTICLES BY COOLING THE PHOTOMULTIPLIER,
J. Deutsch and P. C. Macq (Univ. of Louvain, Belgium).
Ann. soc. sci. Bruxelles Zl, No. 3, 172-7(1957).

(In French)

A cooling device for photomultipliers is described;
their response to anthracene scintillations is studied
as well as their thermal noise in the range of tempera-
ture between —42°C and +23°C. The temperature coef-
ficient of the response is found to be —0.18 + 0.06%/°C.
Consequently, in some cases, one might have to arrange
for stabilizing the temperature of detection systems.
The minimum energy required for electrons to be de-
tected by an anthracene —RCA 5819 system can be
decreased by approximately 50 kev if the photomulti-
plier is cooled down to about ~40°C. (auth)

8108

LIQUID MONITORING DEVICE. W, M. Hurst (to U. 8.
Atomic Energy Commission). U. S. Patent 2,738,426,
Mar, 13, 1956.

A liquid monitoring device was designed to indicate the
radioactivity level in water, especially 8. Water tangentially
enters a cylindrical container and a vortex is produced by
mechanically rotating the cylinder producing a wall of water
as thick as probable beta ray penetration. A thin window
proportional counter extends down into the vortex. This
arrangement leaves the counter relatively free of con-
tamination by splashing, but forms a water blanket about
the counter thick enough to measure the expected low
beta radiation activity level. Water is continuously flowing
through the monitor and out through a bottom egress giving
a continued indication of the activity level. This device is
especially useful to monitor potable water supplies in the
vioinity of nuclear reactors or radioactive waste storage
sites. (auth)

3031 UCRL-~3210

California. Univ., Berkeley. Radiation Lab.

A SCINTILLATION COUNTER FOR PAPER CHROMATO-
GRAMS. K. Steenberg and Andrew A. Benson. Dec. 5,
1955. 5p. Contract W-T405-eng-48. $0.15(OTS)

A large-diameter scintillation counter suitable for
measurement of the soft beta emitters C4, 8%, and Ca*
has been developed. The counter offers a solution to
problems of geometry errors in counting the irregular
radioactive areas of paper chromatographs. (auth)

1479

HOW TO MEASURE BETA ACTIVITY OF FISSION PARTI-
CLES USING FILM. Clarence Skillern (Univ. of Calif.,
Los Alamos, New Mexico). Nucleonics 13, No, 12, 54-
6(1955) Dec. -

A radioautographic method of using x-ray and photo-
graphic films to measure the beta activity of particles con-
taining fission products is described. Measurements are
limited to activity from isolated point sources. Results for
various types of x-ray film are shown. (B.J.H.)

977 .-

DISINTEGRATION RATE DETERMINATION BY 4 7-
COUNTING. PART IIl. ABSORPTION AND SCATTERING
OF B RADIATION. B. D. Pate and L. Yaffe (McGill Univ.
Montreal, Quebec, Canada). Can. J. Chem. 33, 1656-68
(1955) Nov.

The “coincident discharges’” in a 41 counter have been
examined and found to be due in the main to gas and wall
backscattering. This can be resolved into two components,
scattering near to and far from the source. Curves have
been obtained for the backscattering of 8 radiation by the
source-mounting film and for the absorption of the incident
and backscattered radiation. Backscattering by the film is
shown to be great enough to introduce a large error into
the ““sandwich’’ method which is currently in use for
correcting for source-mount absorption. (auth)

3324/ ORNL-1064

Oak Ridge National Lab., Tenn.

RADIOACTIVITY OF DISSOLVER GAS. W. A. Brooksbank
and E. J. Fuller. Aug. 26, 1953. Decl. Nov. 22, 1955.
32p. Contract W-7405-Eng-26.

The development at ORNL of a method for measuring 8
activity in the gases from the dissolving of reactor fuel
elements at the Chemical Processing Plant in Idaho is
reviewed. This method and apparatus were designed to
make dilutions of the original gas sample and thus allow
a wide range of activities to be measured, to remove the
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radioactive iodine and count only radioactive xenon and
krypton, and to count the sample at known dilution, tem-

perature, pressure, volume, and geometry. The results of

initial tests have been favorable, and it is concluded that
the method is ready for subsequent use in Idaho. (auth)

5325 HW-28047

Hanford Works, Richland, Wash.

BETA IN LINE MONITOR FOR RCU STREAM. M. B.
Leboeuf and R. E. Connally. May 15, 1953, Decl. Jan. 7,
1956. 6p. Contract [W-31-109-eng-52]. $1.80(ph OTS);
$1.80(mf OTS).

Interest was expressed in continuously monitoring the 8
activity of the uranyl nitrate solution pumped to the RCU
receiver tank, to facilitate operation at higher flow rates
and with younger feeds. A g scintillation detector was
developed which should make this feasible, and it is
proposed that it be tested on stream for this use. This
letter is in reply to your request for information on the
type of installation required. The monitor consists of a 8
scintillation detector, a pre-amplifier, a counting rate
meter, and a recorder, if desired. The detector element ig
an anthracene crystal. A g particle emitted in the solution
can penetrate the Teflon window and produce ionization in
the crystal. This results in a light scintillation which is
‘‘seen’’ by the photomultiplier tube, thus producing an
electrical pulse. A pre-amplifier increases the pulse size
sufficiently so that it can be transmitted to a remote loca-
tion and counted by a counting rate meter. The counting
rate meter then continuously indicates the g activity level
of the solution. The response to 8 and y radiation is fairly
similar to that of a standard mica window G-M tube. It is
necessary to shield the detector with lead to reduce the
background counting rate. (auth)

4725 A/CONF.15/P/1208

QUELQUES REMARQUES SUR LA MESURE ABSOLUE
DES EMETTEURS 8 AU COMPTEUR 4 r. (Some Re-
marks Concerning the Absolute Measurement of 8
Emitters by the 4 ¥ Counter.) B. Grinberg and

Y. Le Gallic (Commissariat & I'Energie Atomique,
Paris). 1l1p.

The precision obtainable with a proportional or
Geiger~Mueller 4 x counter in the determination of
radioactivities depends on the precision with which the
various corrections are evaluated. One of the most
important corrections is the correction for absorption
in the film serving as support for the source. To deter-
mine conditions in which the absorption could be
maintained at a negligible level, a study was made with
a 4x Geiger-Mueller tube. The performance of the tube
using very thin films was determined. Film thick-
nesses of § pg/cm’ were obtained, and such films made
it possible to eliminate completely the absorption
correction for energies higher than 0.3 Mev. For

6716 A/CONF.15/P/554

LOW LEVEL COUNTING OF BETA EMITTERS. G. W.
Barendsen (National Health Research Council T.N.G.,
Rijswijk-ZH, The Netherlands). 10p.

The factors relevant to the choice of the counting
method in order to ohtain the best signal-to-noise ratio
possible are discussed. The construction of a special
counter is described for the measurement of beta ra-
diation of medium and high energy from samples with a
very low specific activity. The counter consists of two
counters with 60 cm? windows facing each other. The
samples are mounted between the windows, thereby ap-
proximating 4x geometry. (W.D.M.)

6891 A/CONF.15/P/2106

RAPID ASSESSMENT OF SURFACE RADIOACTIVE
CONTAMINATION. F. Behounek (Karlova Univ.,
Prague). 8p.

The determination of extended surface radioactive
contamination by the usual 8-ray counting is lengthy,
unprecise, and unsensitive. It can be effected very
quickly and with high degree of sensitivity when using
the method of discharge of a conductor by the fons
produced by the 8 rays of contaminating radioisotopes.
The rate of discharge is directly proportional to the
first power of the ion density in the vicinity of the
conductor and to the square root of the surface
specific activity. The experimental arrangement is
very simple. The conductor, a piece of aluminum
wire, i8 screwed on the charging plug of a routine
pocket stylo—electrometer, The wire is placed in a
distance of 10 cm from the active surface and parallel
to it. Specific activities as low as 107 ¢/cm? of 8
emitters can be assessed within a few minutes with an
accuracy of at least 15 per cent. (auth)
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11779 DP-342

Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.
Augusta, Ga.

A GAMMA MONITOR FOR LIQUID STREAMS.

Edward C. Wingfield. Dec. 1958, 9p. Contract AT

(07-2)-1. $0.50(0OTS).

A simple and reliable instrument was developed for
indicating the gamma activity from fission products in
a liquid stream. The range of the instrument was from
zero to 12,500 ¢/(min)(ml). (auth)

13438 AECU-4105

Idaho, Univ., Moscow,

A NULL BALANCE X-RAY ABSORPTION INSTRUMENT
FOR CHEMICAL PROCESS MONITORING (thesis).

Bill Everett Dozer. 1959. 62p. [For General Electric
Co. Hanford Atomic Products Operation]. $10.80(ph),
$3.90 (mf) OTS.

The object of this investigation was to design and
build an x-ray absorption instrument for measuring
heavy element concentration in liquid streams. A de-
tailed description of the instrument along with its sen-
sltivity is given. (W.L.H,)

10270 .~
METHOD AND MEANS FOR RADIATION DOSIMETRY.
J. W. Shulte and J. F. Suttle (to U. 8. Atomic Energy
Commission). U. S. Patent 2,824,234, Feb. 18, 1958.
This patent relates to a method and device for deter-
mining quantities of gamma radiation and x radiation by
exposing to such radiation a mixture of a purified halo-
genated hydrocarbon chosen from the class consisting of
chloroform, bromoform, tetrachloroethane and 1,1,2~
trichloroethane, and a minor quantity of a sensitizer
chosen from the class consisting of oxygen, benzoyl
peroxide, sodium peroxide, and nitrobenzene, the pro-
portion of the sensitizer being at least about 10~° moles
per cubic centimeter of halogenated hydrocarbon, the
total amount of sensitizer depending upon the range of
radiation to be measured, and chemically measuring the
amount of decomposition generated by the irradiation of
the sensitized halogenated hydrocarbon.

8606 v/
GAMMA HODOSCOPE. B. S. Dzelepov. Izvest. Akad.
Nauk S.S.S.R. Ser. Fiz. 21, No. 12, 1580-2(1957) Dec. (In
Russian)

The working principle of a device for measuring weak
intensities of hard y spectra (y-ray intensity less than
1075 is described and evaluated. (R.V.J.)

1519

A WELL SCINTILLATION COUNTER FOR IMPROVED
VOLUME EFFICIENCY., William J. MacIntyre and James
H. Christie (Highland View Hospital and Western Reserve
Univ., Cleveland, Ohio). J. Lab. Clin. Med. 50, 653-6(1957)
Oct.

8595

RADIATION DETECTOR. Roy Pasqual Mazzagatti (to
Texaco Development Corp.). British Patent 819,561.
Sept. 2, 1959.

A pulse-type gas-amplification gamma detector for high-
temperature service is described. The construction is of
stainless steel, including cathode plates and anode wire.
Techniques for constructing the device so as to have a
minimum of oxidation and contamination of the filler gas
are described. It can be outgassed at temperatures up to
800°F before filling. (T.R.H.)

VD
GAMMA-DETECTION EFFICIENCY OF ORGANIC
PHOSPHORS. K. I. Roulston and S. 1. H. Naqvi (Unlv. of
Manlitoba, Winnipeg, Can.). Nucleonics 15, No. 10, 86
{1957) Oct. -

A nomogram and accompanying curves are presented
which make possible a rapid determination of the detec-
tion efficiency of an organic phosphor. (L.T.W.)

1520

PRACTICAL USE OF AN IONISATION CHAMBER FOR THE
DETERMINATION OF ABSOLUTE INTENSITY OF GAMMA
RAYS. P. Savel. J.phys. radium 18, 518-19(1957) Aug.-
Sept. (In French)

The efficiency of an lonization chamber for y rays having
been determined, a formula is given for the calculation of
the absolute value of a y ray source, upon the condition that
the disintegration scheme is known. (auth)
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CAVITY ION CHAMBER THEORY. P. R. J. Burch (Univ. .
GAMMA AND X 5.,11.05.03 of Leeds, England). Radiation Research 3, 361-78(1955)
Dec. -
GAMMA-RAY DETECTORS. (to Texaco Development A method is presented of cavity ionization chamber
Corp. (U.S.A.).) British Patent 770,857. Nuclear Eng. 2, dosimetry of x and y radiation, which takes into account
306(1957) July. - the discontinuous energy losses by electrons in the form
The conventional Geiger-Mueller counter can be made of 6-tracks. Calculations are included for the irradiation
more efticient by filling with a mixture of the rare gases of an air-filled graphite chamber by Co® y-rays and for the
but there remains still the ‘‘dead time’’, i.e., the time in- same chamber by Na?t y-ravs. {(C.H\

terval during which the counter is insensitive after re-
cording a count. The length of the dead time becomes very

important where a high intensity of gamma rays is to be 1469 ¥
measured. A detector of the multi-cathode plate type is 5
to 10 times more efficient than the conventional counter SCINTILLATION COUNTER FOR DETECTION OF X-
) RAYS. J. T. Nelson and R. T. Ellickson (Univ. of Oregon,

Its dead time with a filling of a mixture of A and anhydrous
NHj is about 100 usec. This time can be reduced as much
as 50% by a filling of a mixture of A (19.9 to 65%), He (25
to 80%) and a small proportion of anhydrous NH; (0.1 to
10%). The more He is present, the shorter will be the dead

Eugene). J. Opt. Soc. Amer. 45, 984-6(1955) Nov,

A scintillation counter using NaI(Tl) is described. The -
sensitivity is such that the yield of photoelectrons is about
3.5 per 1000 ev x-ray energy. The response is linear over

time up to an optimum of 77% He, 20% A, and 3% anhydrous a range in intensity of 5 X 10°. (auth)
NHj. (auth) :
1466 ORNL-1929
AN APPARATUS WITH LOGARITHMIC SCALE FOR THE Oak Ridge National Lab., Tenn.
MEASUREMENT OF y-RAY INTENSITY. Robert Genin. ELECTRONIC INSTRUMENTATION FOR A MULTIPLE-
;{ . &h.L:);_rad.iu_m. 18, Suppl. No. 3, 36A-8A(1957) Mar. (In CRYSTAL GAMMA-RAY SCINTILLATION SPECTROM-
renc

ETER. T. A. Love, R. W, Peele, and F. C. Maienschein.
Oct. 25, 1955. 31p. Contract W-7405-eng-26.
Complete circult diagrams are given for the multiple-

6819 )" UCRL-3434 crystal y-ray spectrometer to be used at the Bulk Shielding
California. Univ., Berkeley. Radlation Lab. Facility. Results of measurements of resolution of the
SCINTILLATION DETECTION OF VERY-LOW-ENERGY electronic equipment are also shown. (B.J.H.)

GAMMA RAYS. J. C. Hubbs and W. A. Nierenberg. June
4, 1956. Tp. Contract W-7405-eng-48. $0.15(OTS).

A method is reported for the detection of very-low- Vo809 HW-35291
energy y rays. The method utilizes scintillation detection Hanford Atomic Products Operation, Richland, Wash.
with NaI-TII crystals especially split and mounted for the AUTOMATIC IN-LINE MONITOR FOR pH, GAMMA AC- .
work, and selected single 5819 or 6292 photomuitipliers. TIVITY AND URANIUM IN THE METAL RECOVERY
Typical performance s unit (27) efficiency with back- PLANT. W.H. Reas. Feb. 18, 1955. Decl. Feb. 20,
ground of { count per minute for y energies between 5 and 1956. 19p. Contract (W-31-109-Eng-52]. $3.30(ph OTS);
100 kev. (auth) $2.40(mf OTS).

Design details and data on the operating characteristics
are presented for instruments developed for in-line monitor-

3842 ' K-1284 ing of process streams. Included are a pH monitor, a con-
Oak Ridge Gaseous Diffusion Plant. Tenn. tinuous vy activity monitor, and an automatic photometer
IMPROVEMENTS TO THE ARGON GAMMAGRAPH— A and an automatic polarograph for the determination of U
WIDE RANGE GAMMA MONITOR. G. A. Smith, May 3, concentrations. (C.H.)

1956. 26p. Contract W~7405-Eng-26. $0.25(0TS).
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3639 \/ K-757
Carbide and Carbon Chemicals Co. K-25 Plant,
Oak Ridge, Tenn.
PRELIMINARY REPORT ON A HIGH SENSITIVITY GAMMA
PROBE FOR USE WITH THE SAMSON SURVEY METER.
R. W. Schede. May 1, 1951. Decl. Dec. 27, 1955. 1l4p.
Contract [W-7405-eng-26]. $3.30(ph OTS); $2.40(mf OTS).
A high sensitivity gamma extension probe has been de-
veloped for use with the Samson survey meter. It has a
sensitivity of 0.02 mr/hr full scale. The probe weighs 4.5
lb. and is 19 in. long by 2.5 in. in diameter. The primary
function of this probe is to locate deposits of U** in
process equipment, (auth)

MIXED RADIATION 5.11.05.04

* 6457 A/CONF.15/P/1308
UNE NOUVELLE METHODE (PHOTOGRAPHIQUE) DE
DOSAGE DES SOLUTIONS RADIOACTIVES a A L'AIDE
DES EMULSIONS NUCLEAIRES., (A New Dosage
Method for Radioactive Solutions by Means of Nuclear
Plates). Marieta Nicolae (Inst. de Physique Atomique,
Bucharest). 15p.

A gelatin solution is mixed in known proportion with
the radioactive solution. A thin layer of this solution
supported on a glass plate is brought into contact with
a nuclear plate, and the concentration of radioactive
substance is determined from the number of tracks per
unit area. (auth)

11799

A PORTABLE CALIBRATOR FOR 8—vy SURVEY IN-

STRUMENTS USING Sr*. C. T. Nelson (Atomics Inter-

national Div., North American Aviation, Inc., Canoga

Park, Calif.). Health Phys. 1, 447-8(1959) Mar.

A Sr* source and its associated manipulating equip-

- ment and shielding are described. The arrangement
makes it possible to calibrate 8 — y detection instru-
ments locally without routine use of a stationary gamma
facility. The instrument minimizes radiation exposure to
personnel, saves time, and costs only about $200 in-
cluding the source. (T.R.H.)

APPARATUS FOR DETECTING IONIZING RADIATION.
(To Philips Electrical Industries, Ltd. (U. S. A.)).
British Patent 795,036. Nuclear Eng. 3, 556(1958) Dec.
Because of the production of two types of output
pulses, main pulses and escape pulses, it has often
been impossible to obtain accurate results or to dis-
tinguish between the two types. The new apparatus
works with two detector tubes one of which is exposed
to the primary radiation to be detected and is capable
of emitting escape radiation, while the second tube is
exposed to this escape radiation but screened from
the primary radiation. Both tubes produce in response
to the ionizing radiation electrical indications which
appear on an output terminal individual to that tube but
connected to a utilization circuit common to the two
tubes and adapted for comparing the outputs. (auth)

RADIATION INDICATOR, PARTICULARLY FOR
RADIOACTIVE RADIATION. (to Forsvarets Forsk-
ningsinstitutt, Norway). British Patent 792,424.
Nuclear Eng. 3, 466(1958) Oct.

A thin leaf carried by an extended conducting fila-
ment constitutes the movable electrode of an elec~
trometer. When moving towards the fixed electrode the
leaf rotates about the axis of the filament. The leaf is
so arranged that each time a certain charge has been
attained, it will make contact with the fixed electrode
and then immediately swing back to start again. The
oscillation frequency of the leaf will give an indication
of the intensity of the occurring ion current and hence
of the radiation received.

4523 NP-7126
Brussels. Centre d’Etude de 1'Energie Nucléaire.
PROGRAMME DE CONTROLE DE L’ACTIVITE DES
ISOTOPES. (Program for Control of Activities of
Isotopes.) F. Leroy. June 22, 1958. 16p.

Techniques to use in diluting and counting radioisotopes
80 as to minimize systematic errors are outlined. (T.R.H.)

12573 HW-5494T(Rev.)

General Electric Co. Hanford Atomic Products
Operation, Richland, Wash.

A SCINTILLATION ALPHA-BETA-GAMMA FIXED-

FILTER COUNTER. M. O. Rankin and W. G. Spear.

May 1, 1958. 12p. Contract W-31-109-Eng-~52.

$0.50(0TS).




5.96

INSTRUMENTATION AND CONTROL 5.11

RADIATION MEASUREMENT 5.11.05
MIXED RADIATION 5.11.05.04

A scintillation alpha-beta-gamma filter counter has
been developed which simultaneously monitors filters
for alpha and beta-gamma contamination with none
of the faults of the present equipment. The instrument
has two lucite light pipes, two RCA 6655 photomultiplier
tubes, two scaling units, and a light-tight box with a
roller bearing mounted slide for transporting the filter.
The average center geometry for the alpha probe is 20
to 25 per cent with a background of approximateiy 2 c/m.
The average center efficiency for the beta~-gamma probe
is 0.8 to 1.0 per cent for a 600-kev gamma source and
20 to 25 per cent for a 500-kev beta source. (auth)

13335 /

A VERSATILE RADIATION MEASURING APPARATUS.
Friedrich H. Rinn. Siemens-Z. 32, 360-5(1958) May.
(In German) -

A description is given of a versatile radiometric
apparatus containing G-M counters, proportional
counters, and scintillation counters. The instrument
(comprising the following plug-in units: a high tension
generator, and imput amplifier, a pulse amplitude ana-
lyzer, an average value indicator, a counting unit, and
an electronic clock) can be arranged in all kinds of
combinations, from the simplest to the most compre-
hensive. A comparison is given between possible re-
quirements and actual performance. (tr-auth)

1815

APPARATUS FOR DETECTING RADIOACTIVITY. (to
Etat Francaise (France)). British Patent 776,576. Nu-
clear Eng. 2, 452(1957) Oct.

An apparatus is described which Includes an lonization
chamber (or other detector) with at least two electrodes
maintained at a potential difference which varies under the
effect of radioactivity. The variations in the Intensity of
the radioactive radiation produce corresponding variations
in the current at the output of the detector and this current
18 independent of the voltage of the source of the current,
provided it is above a minimum or critical value. These
currents are very small, For a cylindrical lonization
chamber of a volume of lcc the saturation current corre-

sponding to an intensity of gamma rays equal to 1 roentgen
per hour averages 10™! amp. Based on this fact, a high
insulation capacitor is used as source of potential which is -

1541

WIDE-RANGE RADIATION DETECTOR. L. Cathey (E. L
du Pont de Nemours & Co., Inc., Aiken, S. C.). Rev. Sci.
Instr, 28, 842-3(1957) Oct.

A simple form of the device in which the collector elec-
trode of an ionization chamber is connected to the grid of
an electrometer tube is dlagramed. Its circuit is given.
(M.H.R.)

1543

MEASUREMENT OF RADIOISOTOPES BY THE

METHOD OF IONIZED AIRFLOW, Presented at the

International Conference on Radioisotopes in Scientific -
Research, Sept. 9-20, 1957 at Paris. No. UNESCO/NS/

RIC/5. F. Behounek. London, Pergamon Press, Ltd.,

1957. 5p.

11533

NEUTRON ION CHAMBER. H. Bryant et al. (to U. S.
Atomic Energy Commission). U. S. Patent 2,795,704.
June 11, 1957,

A device is described for measuring neutron flux
density in a radiation field which is composed of neutron
and gamma radiations. The device comprises an ioniza-
tion chamber having a pair of electrodes, a movable ele-
ment within said chamber, a portion of said element
responsive to neutron bombardment to produce ionization,
means to impress a potential between said element and
each of said electrodes, means for moving the neutron-
responsive portion of said movable element past said
electrodes to vary the ionization between said element and
each of said electrodes and means for detecting the varia-

tion in potential. An a-c current with its amplitude pro- -
portional to the neutron density is created by this device.

(auth)

7266V

SEWING-NEEDLE PROPORTIONAL COUNTER. A. H.
Benade and R. E. Chrien (Case Inst. of Tech., Cleveland,
Ohio). Am. J. Phys. 25, 313-17(1957) May.

A simple proportional counter made from common ma-~
terials, and supplied with high voltage by a circuit made
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from automotive ignition parts, is described and investi-
gated. Alpha particles from Po?!? are shown to give up to
25-volt nulses, while beta rays from Cs!7 produce signals
with aruplitudes up to 2 volts without the use of any exter-
nal amplification. These pulses are readily heard with
headphones, or amplified by standard public-address
equipment. (auth)

10615 DP-216
Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.,

Augusta, Ga.

A PRESET COUNTING UNIT USING COLD CATHODE
TUBES. Richard T. Nowak. May 1957. 9p. Contract
AT(07-2)-1. $0.16(0TS).

A counting unit has been built using cold cathode tubes
exclusively. The unit consists of an input amplifier, two
Dekatron scaling stages, and a coincidence stage. The input
requires a pulse height of at least 1.5 volts for triggering.
The unit operates in a preset count manner. The stored
count that ls necessary to give an output from the preset
count feature 18 adjustable from 1 to 99 counts. The unit
was designed for use in a personnel monitor. (auth)

9563 v

RADIATION DETECTING AND MEASURING SYSTEM.
H. G. Beyer, et al (to U. S. Atomic Energy Commission).
U. S. Patent 2,790,086. Apr. 23, 1957.

A device is described for detecting and counting the
number of fissions occurring within a sample substance.
This information may be used in {sotopic analysis to de-
termine the proportion of the fissionable isotope existing
in the sample substance. The sample substance s placed
in several chambers that are adjacent tg a source of neu-
trons of known flux density. The apparatus is well shielded
to exclude the incidence of random neutrons from external
sources. Accompanying lonization chambers are provided
that contain a petroleum substance for slowing or modera~
ting the fissioned radiation to a thermal range, an lonizable
gas, and electrodes carrying a high potential. The modera-
ted radiation ionizes the gas which permits a current to
flow between the electrodes, then this current is amplified
and recorded to indicate the rate of occurred fissioning
within the sample substance. (auth)

A SELF~-CHECKING RADIATION MONITOR. K. C. Speh and
W. E. Landauer (Airborne Instruments Lab., Mineola, N. Y.).
IRE Trans. Nuclear Sci. NS-4, 19-25(1957) Mar.

A self-checking system of circuits is expected to provide a
new high in operational reliability for the set of radiation
monitors described. Developed under sponsorship of the
Bureau of Ships, these monitors can readily be adapted for
application in any nuclear installation where radiation mon-
itoring must be performed. Three basic channels are pro-
vided to measure accurately the gamma radiation in the
range from 1 to 1000 mr/hr, the thermal neutron flux from
20 to 20,000 thermal neutrons/cm2 sec, and the air-particle
concentration from 107? to 10~ uC/cm?® or from 107% to 1075
uC/cm®. Checking of each channel is performed by periodi-
cally (and automatically) placing a small radioactive source
next to the detecting element in each channel. This results
in a signal near the maximum range of each channel. During
such checks, the alarm-indicating circuit is disconnected

8996 - CU-152

Columbia Univ., New York. Pupin Cyclotron Lab. and
Columbia Univ., Néw York., Pegram Lab.

THIN PLASTIC SCINTILLATOR FISSION DETECTOR.

V. K. Fischer, E. Nagel, and W. W. Havens, Jr. Nov. 20,

1956. 10p. Contract AT-30-1-GEN-72. $1.80(ph OTS);

$1.80(mf OTS).

A fission fragment detector using a 0.002" thick plastic
scintillator was constructed and tested. Pulses due to
alpha particles from the fissionable material were elimi-
nated by placing a biased diode at the output of the photo~
multiplier observing the scintillator. This allowed the
electronics which followed the photomultiplier to be slow
without resulting in pileup. The detector satisfied three
requirements; low gamma ray sensitivity, stability, and
fast pulse output. With a foil which had a total activity of
about 104 a/sec, the ratio of the maximum pulse heights
produced by 4.8 Mev a particles to those produced by the

9459 HW-41184

Hanford Atomic Products Operation, Richland, Wash,

A SCINTILLATION EXPOSURE-RATE METER. W. G.
Spear. May 28, 1956. 18p. Contract W-31-109-Eng-52,
$0.20(0TS).

A compact, rugged, portable scintillation B-y exposure~
rate meter was designed and fabricated. The instrument
employs a multiplier phototube and a thin crushed anthra-
cene crystal weighing 200 mg/cm? mounted !4 inch from the
phototube face. The crystal is covered with a 15 mg/cm?

5.97
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light shield of mylar and opaque tape. The phototube
drives a d-c amplificr circuit which in turn activates the
meter. The instrument has three ranges: 0-10 mr/hr,
0-100 mr/hr, and 0~1000 mr/hr. The crystal and light
shield were made thin to permit good beta response at the
lower energies. The device weizhs 5‘/2 pounds. Details of
desiyzn are included. (auth)

5078

MEASURING DEVICE AND APPARATUS. F. R. Shonka (to
U. S. Atomic Energy Commission). U. S. Patent 2,736,818,
February 28, 1956.

A portable measuring apparatus was constructed as to
permit of two different levels of radiation to be read on the
same scale, thus permitting direct reading of said two
ranges. The device is so constituted that by gravity one re-
sistor falls in series electrically with the ionization chamber
and associated meter scale and by inversion of the device,
the other resistor is connected with the ionization chamber
and its associated meter scale to permit of reading on said
inversed scale. (auth)

3843 . KAPL-1467
Knolls Atomic Power Lab., Schenectady, N. Y.

A REMOTELY OPERATED RADIATION SURVEY METER.

L. C. Cooper., Jan. 1, 1956. 6p. Contract W-31-109-
Eng-52. $0.15(0OTS).

An illustrated description is presented of a remotely
operated multi-range -y radiation survey meter. (C.H.)

A MONITOR FOR LOW-LEVEL RADIOACTIVITY IN LIQ-
UID STREAMS. E. C. Wingfield and P. R. Liller. Jan.
1956. 14p. (DP-145)

A continual monitor for low-activity water streams is
described. The monitor automatically collects constant-
volume samples of the water, evaporates the samples to
dryness, and presents the residues to two scintillation
counters. It can reliably detect, within 10 min, an o
activity of 5.2 x 107! ¢/ml, a 8 activity of 7.3 x 10~ ¢/ml,
and/or a y activity of 3.3 x 10~? ¢/ml.

11600 | AEC-tr-3275
4 ¥ COUNTER AND MEASUREMENTS FOR THE AB-
SOLUTE DETERMINATION OF SLIGHT SPECIFIC
ACTIVITIES OF RADIATORS POOR IN ENERGY.
Manfred Leistner. Translated for Westinghouse Elec-
tric Corp. from Z. angew. Phys. 8, 331-7(1956). 18p.
The construction of a 4 r counter is described in
detail: two different models of the counter tube are in-
dicated and their counter properties are investigated.
Absolute determinations on a radiator with varied qual-
itative and energetic radiations are discussed. Special

. measurements for the determination of radiation and

scattering are evaluated. A combination counter tube is
proposed for the simplification and facilitation of the
measurements. (auth)

3080

RADIATION DETECTOR. W. W, Goldsworthy (to U. S.
Atomic Energy Commisslon), U, S. Patent 2,727,154,
December 13, 1955.

The detector permits the counting of incident alpha parti-
cles only, beta and gamma particles only, or all three types
of particles. A counter is arranged to register impulses
from a photomultiplier tube in conjunction with an amplifier
to establish a threshold of impulse strength which will reg-
ister the counter. A lucite light conductor leads from the
photomultiplier tube to a window and cap holding two scintil-
lating crystals therein. The first crystal, e.g. zinc sulphide,
is highly sensitive to alpha particles. The second, e.g.
stilbene, being somewhat less sensitive is responsive to
beta and gamma particles. The alpha particles do not reach
the second crystal as they are stopped in the first crystal,
thus by adjusting the amplifier gain only the scintillation
from the alpha products may be counted, or by increasing
the gain all three particles may be counted. By substituting
a similar cap having the first crystal opaque to alpha parti-
cles, the second crystal sensitive to beta and gamma parti-
cles, the latter impulses may be counted. In this manner,

a selective counting is accomplished; space is provided for
storing the substitute cap; and the complete device is porta-
ble. (auth)

21237

G-M COUNTERS FOR HIGH TEMPERATURE OPERATION.
L. B. Clark, Sr. (Naval Research Lab., Washington, D. C.).
Rev. Sci. Instr. 2_6, 1202-3(1956) Dec.

5.98
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A description is given of stable halogen-quenched G-M
tubes having transparent nonmetallic conducting films as
cathodes. (B.J.H.)

4330 V HW-13134

Hanford Works, Richland, Wash.

OPTICAL INSTRUMENTS FOR THE ATOMIC INDUSTRY.
J. M. Holeman. [nd.] Decl. Dec. 22, 1955. 24p.
Contract [W-31-109-eng-52]. $4.80(ph OTS);

$2.70(mf OTS).

General descriptions and engineering problems of instru-
ments which permit observation of radiation experiments
without danger to the observer are discussed. These instru-
ments include viewers with H,O shielding, reflzcting
viewers, periscopes, boroscopes, binocular periscopes,
and stereoscopic periscopes. (B.J.H.)

6709  A/CONF.15/P/236
SPECIAL LOW LEVEL COUNTERS. J. Geiss,
C. Gfeller, et al. (Univ. of Bern). 7p.

The anticoincidence volume and the counting volume
are separated by a foil of adapted thickness or, in the
case of very short-range radiation, by thin wires.
Three different types of counters were constructed
based on this principle: (1) a 1'/, liter counter for gas
samples of low specific activity (natural C¥, tritium)
with a background of 0.8 counts per minute; (2) a 5 cm®
counter for small gas samples of low total activity
(spallation products in meteorites) with a background of
0.1 counts per minute; and (3) a 47 counter surrounded
by an anticoincidence ring which is separated from the
two counting volumes by a thin foil and a background
depending on the foil thickness (lower than 0.5 counts
per minute). A full description of the performance of
the counters is given. (auth)

NEUTRONS 5.11.05.05

14438 ARF-1118-6
Ilinois Inst. of Tech., Chicago. Armour Research
Foundation.

A WIDE-RANGE NEUTRON DETECTOR AND MONI-
TORING INSTRUMENT. Final Report. K. G. Porges
and C. A. Stone. Apr. 22, 1959. 47Tp. Contract AT(11-
1)-619. $7.80(ph), $3.30(mf) OTS,

A proportional counter has been constructed whose
cathode diameter increases towards one end. This in-
strument may be operated at such a combination of ap-
plied voltage, electrical gain and pulse height discrimi-
nation that, when short-range ionizing events releasing
the same primary ionization occur throughout the coun-
ter, only part of the latter contributes to the measured
count rate. Specifically, the voltage, at fixed electronic
gain and discrimination, may be reduced with increasing
irradiation, reducing the ‘‘effective’” volume or cathode
area of the counter to a rather small value near the
narrow end; the operating range of the counter is thus
increased by the ratio of full to minimum volume or
cathode area. The preliminary work described in this
report shows that the basic design principles of the pro-
posed type of instrument are sound. A prototype instru-
ment with a boron-coated graphite cathode, exponentially
shaped, was built and tested extensively. Background and
pile-up problems arising in the operation of such instru-
ments are briefly discussed, and further desirable work
suggested. (auth)

11594 ¥ DP-267
Du Pont de Nemours (E. L) & Co. Savannah River

Lab., Augusta, Ga.

NEUTRON MONITOR FOR PLUTONIUM INVENTORY
CONTROL. William A. Kropp. Jan, 1958. 15p. Con-
tract AT(07-2)-1. $0.50(0TS).

In processes for recovery of spent fuel from nuclear
reactors, careful control of plutonium inventory is
necessary. Instrumentation is described for determin-
ing the plutonium inventory in process vessels by
measuring neutron activity associated with plutonium
compounds. Instruments have been used successfully in
plutonium inventory measurement for more than a year.
(auth)

11532 V

APPARATUS FOR COUNTING FAST NEUTRONS IN THE
PRESENCE OF GAMMA RAYS. I. B. Berlman et al. (to

U. S. Atomic Energy Commission). U. S. Patent 2,795,703.
June 11, 1957,
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A device for determining the quantity of fast neutrons in
the presence of gamma rays is described. The device
utilizes two scintillation counters wherein each has a scin-
tillation medium placed adjacent a photomultiplier tube to
the emitted radiation. The two scintillation media are ad-
justed so that each has the same electron content and lumi-
nescent efficiency, but one media contains a greater
amount of hydrogen atoms. The neutron response is greater
in the latter media while the gamma ray response is the
same in both media. When the signals from the two scin-
tillation counters are compared, the resultant difference
signal is a measure of the neutron density present. (auth)

SURVEYS AND THEORY 5.11.05.06

5401

THE SCINTILLATION COUNTER. G. A. Morton (RCA
Labs., Princeton, N. J.). p.3-13 of ‘*Nuclear Elec-
tronics. 1.”’ (In English)

A general review is given of the characteristics of
scintillation counters. The scintillators and photomulti-
pliers widely used in the United States are tabulated. The
sensitivity, energy discrimination, and time resolution of
scintillation detectors are examined in some detail. (J.S.R.)

16174
RADIATION DETECTORS. 3. THEIR OPERATING
LIMITATIONS. A. L. Gray (Plessey Nucleonics,
Ltd.). Nuclear Power 4, No. 37, 103-5(1959) May.
All types of detectors are limited by their response
to unwanted radiation. Detectors chosen must be of
sufficient sensitivity to provide from the lowest level
to be measured a statistical error small enough to be
within the limits of accuracy required. The influence
of these factors on the choice of a detector and the
limits within which corrections may be applied for
their effects are considered. Detector resolution is
defined and discussed. Decay times of common phos-
phor materials and count-rate upper limit for common
detector /amplifier combinations are tabulated. (A.C.)

5.100

6458 .
RECENT ADVANCES IN SCINTILLATION COUNTERS. Y
Yves Koechlin, Bull. inform, sci, et tech. (Paris) No. 34,
13-21(1959) Nov. (In French)

Scintillation counters have allowed since the beginning
a great variety of measurements due to the flexibility of
their use. Numerous improvements have been made and
they have presently a prominent place among radiation
detectors. It is shown how, by technical improvements, in
both laboratory and industry, the scintillation counter has
become an instrument currently used in the field of nuclear
research, (auth)

RADIATION DETECTORS. 2. THEIR EFFICIENCY.

W. R. Loosemore (Atomic Energy Research Establish-

ment, Harwell, Berks, Eng.). Nuclear Power 4, No. 36,

97-101(1959) Apr. -
The efficiency of radiation detection instruments for

different types of radiation are discussed. The detection

of charged particles, gamma radiation, and neutrons in

gas ionization chambers is considered along with scin- .

tillation detectors. (W.D.M.)

ANALYTICAL INSTRUMENTATION PROBLEMS IN
RADIOCHEMICAL PROCESSES. Robert C. Axtmann
(E. 1. du Pont de Nemours & Co., Inc.). Control Eng. 6,
94-7(1959) Jan.

Some of the principal radiochemical processes, the
variables to be measured and controlled, and problems
encountered by instrument designers are discussed.
(A.C)

ADVANCES IN NUCLEAR ELECTRONICS. EXPERTS
MEET IN PARIS AFTER GENEVA CONFERENCE.
Denis Taylor and G. D. Smith. Nuclear Power 3, 530-4
(1958) Nov. B

A report on the 87 papers presented at the Interna~
tional Symposium on Nuclear Electronics organized by
the French Société des Radio-Electriciens is presented
Over 400 sclentists and engineers met in Paris to dis- .
cuss current practices and techniques in nuclear elec-
tronics. (W.D.M.)
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17594 ORNL-~2583

Oak Ridge National Lab., Tenn,

BIBLIOGRAPHY ON SEMICONDUCTOR NUCLEAR
RADIATION DETECTORS. James L. Blankenship.
Oct. 3, 1958, 12p. Contract W-7405-eng-26. $0.50
(OTS).

This bibliography consists of 72 references from the
published literature on the potential uses of semicon-
ductors as nuclear radiation detectors. Most references
on the uses of cadmium sulfide have been omitted, ex~
cept for recent articles, because excellent bibliogra-
phies have already been prepared. (auth)

17616
INSTRUMENTATION. Nucleonics 16, No. 9, 83-5(1958)
Sept.

A survey is presented of the papers given at Geneva
on low-level beta counting, gamma measurement, and
scintillation counting. (J.S.R.)

16569

RADIATION MEASURING INSTRUMENTS. H. U. Becker.

Atomwirtschaft 3, 347-51(1958) Aug.-Sept. (In German)
The development in the German Federal Republic of

facilities for manufacturing and supplying radiation
measuring instruments is discussed. At the present
there are about twenty firms engaged in this work. Some
of the firms manufacture the instruments, while others
act as sales agents for foreign producers. The value of
domestic production was 9.5 Mio. DM in 1957. (J.S.R.)

14132
VOLTAGE-CURRENT CHARACTERISTICS OF BORON
IONIZATION CHAMBERS. A. B. Dmitriev. Atomnaya
Energ. 4, 383-5(1958) Apr. (In Russian)

The voltage-current characteristics and performance
of various types of boron ionization chambers are plot-
ted and tabulated. (R.V.J.)

13843
THE ADVANTAGES OF CONTINUOUS ANALYZERS IN

A PILOT PLANT. Presented at Nuclear Engineering
and Science Conference, held at Chicago, March 17 to 21,
1958. Preprint 161, Session 34. C. L. Pleasance
(General Electric Co.). New York, American Institute
of Chemical Engineers, 1958. 22p.

Twenty-nine continuous analyzers were installed at
key points in a radlochemical pilot plant. These ana-~
lyzers included gross gamma monitors, a gamma spec-
trometer, turbidimeters, colorimeters, pH monijtors,
gamma absorptiometers, polarographs, and a low-level
alpha counter. The analyzers proved valuable in indi-
cating the approach to equilibrium in the process, in
showing immediately how a change in one or more of
the process variables affect the process dynamics, and
in detecting process upsets or malfunctions of process
equipment. (auth)

RADIOACTIVITY MEASURING INSTRUMENTS. A Guide
to Their Construction and Use. M. C. Nokes. New
York, Philosophical Library, 1958. 80p.

This book is an attempt to show how instruments of
fair accuracy can be made with the minimum of expense
and without the consumption of too much time. Some
rather more complicated circuits are included for those
who may wish to make a simple scaler, or to experiment
with some of the more recent counting devices. (W.D.M.)

11635
NUCLEAR RADIATION DETECTION. William J. Price.
New York, McGraw-Hill Book Company, Inc., 1958.
389p. $9.00.
As the study of nuclear radiation detection requires
an understanding of the interaction of radiation with
matter, the first chapter covers the essential aspects
of that subject. The term detection, as used in this
book, refers not only to the detection of radiation, but |
also to the measurement of the amount and energy. ‘
Each detector, therefore consists of two parts: a detec~
tor and a measuring device. The classification and char- ‘
acterization of radiation detection instruments are sur-
veyed, and the statistical nature of detection systems ‘
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is discussed for pulse-type counters and for meun-level
detection systems. The importance of ionization cham-
bers, the Geiger~Mueller counter, proportional counters,
and scintillation detectors required detailed treatment

in a separate chapter on each. Other detection systems,

15296

MEASUREMENTS WITH RADIOISOTOPES. lI. RE-
SOLVING EFFICIENCY OF MEASUREMENTS.

J. Oppelt (Research Inst. of Radiology, Prague).
Jaderna Energie 4, 377-86(1958). (In Czech.)

The performance of ionization counters and the de-
pendence of their resolving efficiency on various
parameters are analyzed. The quality of measurements
and various conditions and apparatus efficiencies are
compared. (tr-auth)

426

ENCAPSULATION MAKES MONITOR INDEPENDENT OF
ENVIRONMENT. Martin H. Jachter and Abraham E.
Cohen (U. S. Army Signal Engineering Labs., Fort Mon-
mouth, N. J.). Nucleonics E, No. 9, 148, 150, 152(1957)
Sept.

9502

STUDY OF THE SCINTILLATION PROCESS. E. R. Hard-
wick (Stanford Univ., Calif.) and W. G. McMillan (Univ. of
California, Los Angeles and Rand Corp., Santa Monica,
Calif.). J. Chem. Phys.?G: 1463-71(1957) June.

A phenomenological tin:;—dependent relation between
phosphor concentration and emission intensity, including
effects of self-absorption, is derived for scintillation solu-
tions. The dependence of the integrated intensity equation
on concentration of phosphor and quencher is tested ex-
perimentally in several ways using « irradiation, and found
to give agreement within the (occasionally large) experi-
mental error. Application of this equation to measurements
of the decline in scintillation efficiency of anthracene crys-
tals on bombardment with o particles suggests a method of
obtaining the effective exciton ‘‘range,’”’ for which we esti-
mate ~ 3000 A as a lower limit. The question of the mech-
anism of energy transfer Is discussed, and some photo~

graphic data are presented which indicate that the large
(~1 mm) transfer distances in similar experiments may
have been due to phosphor photon absorption and re-
emission. f{auth)

658 WADC-TN-57-207
Wright Air Development Center. Materials Lab.,

Wright- Patterson AFB, Ohio.
STANDARD INSTRUMENTATION TECHNIQUES FOR
NUCLEAR ENVIRONMENTAL TESTING. [Period Covered]
July 1956 to May 1957, Walter R. Burrus, May 17, 1957,
29p., Project title: NUCLEAR INSTRUMENTATION.,

Recomrmendatiors from the ANP Advisory Committee
for Nuclear Measurements are presented and discussed, A
minimum number of measurements were selected which
can provide a consistent basis for comparison of experi-
ments and correlation of data, A measurement of absorbed
dose in C is recommended as the minimum measurement
of the gamma radiation field. In addition, determination of
the activation of Um, Pu®®® (B shielded), and S is recom-
mended as the minimum measurement for neutron radia-
tion, Consistent units and symbols for reporting these
measurements are recommended, (auth)

8507 TID-7554(p.253-9)
National Science Foundation. Washington, D. C.
RADIATION INSTRUMENTATION. R. L. Butenhoff.
p.253-9 [of] PROCEEDINGS OF THE INTER~
AMERICAN SYMPOSIUM ON THE PEACEFUL APPLI-
CATION OF NUCLEAR ENERGY, BROOKHAVEN NA-
TIONAL LABORATORY, MAY 13-17, 1957. 7p.
Characteristics of some of the more familiar types of
radiation detection instruments are compared. Some
recent developments are reviewed. (C.H.)

7275
RADIATION DETECTORS. A SURVEY. J. Sharpe (E.M.L
Electronics Ltd.). Nuclear Eng. 2, 190-7(1957) May.

The various radiation detectors are surveyed. Those in-
cluded are ionization chambers; conduction, proportional,
Geiger, spark, and scintillation counters; and secondary
emission, thermal, and passive detectors. Time charac-
teristics, specific applications, diagrams, and data are
given. (M.H.R.)
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ences to pertinent report and published literature are

‘ 7248 V included.

RELIABILITY AS A DESIGN PARAMETER. L. A. Kilbey
(A.E.R.E., Harwell). Nuclear Eng. 177-81(1957) May.

Information collected over the past seven years re- RECENT PROGRESS IN THE AREA OF SCINTILLATION
garding the failure of nucleonic instruments based on COUNTERS. J. Labeyrie (Centre d’Etudes Nucléaires,
A.E.R.E. designs are given. Failures have been analyzed Saclay). J. phys. radium 17, 576-80(i956) July. (In
by types, instruments, components, and time of occur- French)
rence. (M.H.R.) The present state of knowledge on photomultipliers, and

on solid, liquid or gaseous phosphors for detecting nuclear

particles is described. (auth)
STANDARD MEASUREMENTS OF RADIOACTIVITY AT

THE NATIONAL PHYSICAL LABORATORY. W. E. Perry.
Strahlentherapie 102, 370~-8(1957) Mar. (In German)
The paper describes the maln features of the methods
- used at the National Physical Laboratory for absolute
measurements of the disintegration rates of samples of
artificially produced radioactive nuclides by 4 r 8 counting,

3938 DP-47

Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.,
Augusta, Ga.

TEMPERATURE COEFFICIENTS OF SCINTILLATION

B-v coincidence counting, 4 7 8-y colncidence counting and DETECTORS. T. Richard Herold, William A. Kropp, and

« y-ray lonization measurements. The procedure for the James S. Stutheit. Mar. 1956. 23p. Contract AT(07-2)-1.
preparation and calibration of N.P.L. standards of Na¥, $9.20(0TS)-
P”, '3 and Au'* is described and the results of measure- Photomultiblier scintillation detectors used at the

ments of these standards, and samples of other nuclides,

Savannah River Plant for continuous radioactivity meas-
are reviewed. (auth)

urement were found to be sensitive to changes in tempera-
ture. This report describes work done to determine and

6814 CREL-605 (Rpt: UNCLASSIFIED) correct the temperature sensitivity of the detectors. (auth)
Atomic Energy of Canada Ltd. Chalk River Project,

Chalk River, Ont. 10930 CF-56-2-99
TRANSISTOR CIRCUIT DESIGN FOR A RADIOACTIVITY Osak Ridge National Lab,, Tenn.
CONTAMINATION METER. F.S. Goulding. Feb. 26, HRP-CP: INSTRUMENT INTERLOCKS FOR THE HRT
1957. 34p. (AECL-435). CHEMICAL PROCESSING PLANT, William L. Carter.

This report describes the design of circuits used i a ' Feb. 20, 1956, 6p. Contract [W-7405-eng~26]. $1.80(ph
portable geiger counter contamination meter. Brief ref- OTS); $1.80(mf OTS).

erence is also made to the mechanical design of the in-
strument. In view of the lack of published information on

- the general problems of choice of components for minia-
turized transistor circuits, some comments on the choice
of components are included in this report. (auth)

Tables are given which describe the entire system of in-
strument interlocks for the HRT, indicate the affected in-
struments, and specify the conditions under which each in-
strument is to function. (B.J.H.)

|

|

METHODS OF MEASURING RADIOACTIVE RADIATIONS. |

Argonne Nauonal Lab., Lemont, I1l. Alex Sanielevici, Metrol, Apl. 3, No. 3, 7-11(1956).
|

|

INTERPRETATION OF COUNTING DATA. Ellis P. Stein- (Translated from Referat. Zhur, Fiz. No. 2, 1957, abstract
berg. Sept. 26, 1956. 66p. Contract W-31-109-eng-38. no. 3031).

(ANL-5622).
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A description is given of the conventional measurement
methods and doses of radioactive substances with the aid
of Geiger-Mueller counters. (auth)

2787 NBS-C-~567

National Bureau of Standards, Washington, D. C.

GUIDE TO INSTRUMENTATION LITERATURE. W.G.
Brombacher, Julian F. Smith, and Lyman M. Van der Pyl.
Dec. 14, 1955. 160p. Charge $1.00(GPO).

This compilation consists of an introduction, a source
list of instrumentation literature, an author index, and a
subject index. Over 1200 references are listed, including
abstract journals, bibliographies, 660 books on technology,
directories of manufacturers, guides to and indexes of
technical literature, periodicals of interest, and guides to
dissertations, patents and specifications. Articles pub-
lished in periodicals are not referenced, but indexes and
abstracts of such articles on a given subject are indicated
in the subject index. (auth)

4576
RADIO ISOTOPE INSTRUMENTATION AND ACCESSO~
RIES. Denis Taylor and A. Q. Peacock, eds. London,
Scientific Instrument Manufacturers Association of Great
Britian Ltd., 1955. 124p.

Some basic information on radioisotope instrumentation
is included. Details and illustrations of a number of in-
struments of British manufacture are given. (B.J.H.)

8726 A/CONF.15/P/1209

ETAT ACTUEL DU DEVELOPPEMENT DES
COMPTEURS A SCINTILLATION EN FRANCE. (Pres-
ent State of Scintillation Counters Development in
France.) Y. Koechlin, L. Koch, and A. Lansiart (Com-
missariat a 1’Energle Atomique, Paris), and G. Pletri
(Laboratoire d’Electronique et de Physique Appliquées,
France). 38p.

The industrial production of photomultipliers and
scintillators has increased steadily in France in the
last fow years. The general performance of the indus-
trial detectors and the present status of new develop-
ments are given. (J.8.R.)

6727 A/CONF.15/P/1210

REALISATIONS FRANCAISES DANS LE DOMAINE DE
L'ELECTRONIQUE NUCLEAIRE. (French Accomplish-
ments in the Field of Nuclear Electronics.)

M. Doireau, R, Fabre, H. Guillon, and C. Guyot (Com-
missariat & I'Energle Atomique, Paris). 47p.

The steps taken by the Commissariat a I’Energie
Atomique to encourage the industrial production of the
electronic devices needed in nuclear research are
described. The criteria established for the acceptance
of electronic equipment are discussed. (J.S.R.)
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2575

INSTRUMENT DEVELOPMENT AT SAVANNAH RIVER,
II. REACTOR, PROCESS INSTRUMENTS. J, N, Wilson
(E. L du Pont de Nemours and Co,, Aiken, 8. C.). Nucle-
onics 17, No. 11, 140; 142; 144-6; 148(1959) Nov,

A review 1s given of Instrumentation for nondestructive
testing of reactor fuel and for chemical separation of irra-
diated fuel. The application of several “in-line’”” analytical
instruments such as the turbidimeter, gamma absorptome-
ter, conductivity cells, colorimeter, and a gamma monitor
are discussed. (C.J.G.)

19989 NP-7862
European Company for the Chemical Processing of
Irradiated Fuels, Mol, Belgium.
INSTRUMENTATION: PRINCIPLES, SPECIFICATIONS,
FLOW SHEETS, DATA SHEETS, ELECTRICAL EQUIP-
MENT. Technical Report No. 53, Chapter 220.
R. Winckler. 1959. 35p. $9.30(ph), $3.60(mf) OTS.
Instrumentation for the Chemical Processing Plant
at Mol for irradiated fuel is considered in terms of
principles of operation, specifications for equipment,
flow sheets, data sheets, and electrical equipment. The
highest possible reliability is required for the instru-
mentation. This point of view i8 more important than
the accuracy of instruments. Detailed drawings and
flow sheets are given. (W.D.M.)

National Bureau of Standards, Washington, D. C.

GUIDE TO INSTRUMENTATION LITERATURE. W. G.
Brombacher, Julian F. Smith, and Lyman M. Van der Pyl.
Dec. 14, 1955. 160p. (NBS-C-567).

5.104




5.105

INSTRUMENTATION AND CONTROL 5. 1

SURVEYS 5.11.06

The compilation consists of (1) an introduction, (2) a
source list of instrumentation literature, (3) an author
index, and (4) a subject index. Over 1200 references are
listed, including abstract journals, bibliographies, 660
books on technology, directories of manufacturers, guides
to and indexes of technical literature, periodicals of
interest, and guides to dissertations, patents and specifi-
cations.

2255

VSESOYUZNAYA NAUCHNO-TEKNICHESKAYA KON-
FERENTSIYA PO PRIMENENIYU RADIOAKTIVNYKH I
STABIL'NYKH IZOTOPOV I IZLUCHENIY V NARODNOM
KHOZYAYSTVE I NAUKE; MASHINOSTROYENIYE I
PRIBOROSTROYENIYE. (Transactions of the All-Union
Conference on the Use of Radloactive and Stable Isotopes
and Radiation in the National Economy and Science; Ma-
chine and Instrument Manufacturing). Moscow, Izd-vo AN
SSSR, 1958. 358p.

A collection of papers covering a wide fleld of the utili-
zation of tracer methods in industrial research and control
techniques is presented. The topic of this volume is the
use of radioisotopes in the machine~ and instrument-
manufacturing industry. The individual papers discuss the
applications of radioisotope techniques in the study of met-
als and alloys, problems of friction and lubrication, metal
cutting, engine performance, and defects in metals. Sev-
eral papers are devoted to the use of radioisotopes in the
automation of industrial processes, recording and measur-
ing devices, quality control, flowmeters, level gages, safety
devices, radiation counters, etc. (TCO)

19994 NP-7870
European Com