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Jcty.»ef 26« 1948,

Galon*: Cut Mso Belaon. (BABB* CifiOk Kiver, i.^tari>. Canada,
<,£-,[:,:'* - >chnical Cooperation .'.ranch*

.'ivjsion of Uesearcfu USA8C*

.fj>hingtonv ; C,

IN R..'-: '/I ' ...TORY iiT CfULK KIVLR

lo On September IJS and 24, 1948. I visited the Chalk Kiver Laboratory •
conferred with numerous, morabers of the staff,, in the engineering and resear
groups« »n problems concerned with the effects of radiation on a 'lida^ The
chung** jbsprv^d in uranium metal,. Al-U alloys, pure and uraniua*»iaqtro)gnate)d
grapr..' te and BeO* numerjus alloys not containing fissio mile materials* utid
ctret«-i«laxati"i> w»»re discussed in more or less detailc It wmi thought tha
a brief bibliography of reporta dealing with tfieee topics would ba of v».»ue
to thr> Canadian p: >jact.; an'i this is appended,

2, The ChaJ^ .iver reactor is now oporating„ in a thoroughly satisfacta
manner, at 1<* MH tmd is expacted to operate soon at 20 MH« At this p^wp; levej
diffio tltias with warping or blistering of the U rods might oe expected^
ber of uds have wen examined after operation to 300 IfifD/ton* and have shown *<>
changes serious fj mi Ujh standpoint of reactor operations,, The rods* V" faa
long* viave aeon found fee contract about 1", with no observed dilation ia diaast*r =
No warning or blistering is evident., The metallurgical history of tn«n rod* . •»
not completely known* but they are believed to have been rolled in tho c*£ p] >;> >.
The cnari.*>'i >f ahape obo/orved is consistent with that observed at Uanfi.ro >n ail
lar nmLarialo L>i L*i*xu believes that the absence of warping. H related to '• 18
far.t Uiat the Canadian rods are long and are vertically suspenc«K% as oontraato
to tho short hoiisonta.. llugp we u««;.

I urged that the discharged rods be carefully inspected far dimension*,
instability., and that snail monitor samples of the sane muterini oe expoh.-id In .he
highest flu* rogiona of the reactor,, Such samples could be Eeasorau in -reat-«r do-
tail and with greater accuracy than hi entire rod before and aftor exposure,
could ,',ivo forewari Lng of impending changes with longer exposure. Furtheraw
their .ehavtor night serve as a check on tho hypothesis that Um sharx u.j
sitioa of the long roda havo an important bearing on their BUSOajptibilitj L
forms : ,n,

i The obsei rations by L, lielman at Argonne on the affoata f therm 1 c ling
alone on the dimensions ,>f uranium wore described,, An expariaanl ia about * .• -

gin at Chalk Kiver in which I e thermal conditions within a rod iu Lh« react



7 simulated by eWtricai heating of a water-cooled sheathed rud about 1 foot
Unp,~ This" experiment ia vory similar to one being conduced at OKNL by Me*

* ;, s . rallini and *•* 9ajl9< It is highly desirable tha<, Lnfornatioa obtained fc-y
these* ban pfOUpa ba inter changed at frequent intervals,

3- Mat disoussiou af the effects of irradiation on ohanioal compounds book
plaoe- At Chalk Rival vt has been observed that cans containing &- o» Oa- nitrate
expands Irradiation in the reactor for 6 i 10b kwh, The material i« partially
disaociatod aJ axpoaure, about \Z% nitrate being formed t*r«f<umab^y the swell-
itir f ,. , Lf Jue to the release of oxygen gae during bombardment, Sim Ler
effect* ba a** noted at ORNL by A F, Hupp, who reporta that the ga* evolution

*as« can be avoided if the original nitrate ie anhydroua. the die*
aoeial MMWh b«t the gas appears tc remain trappe' Lc tha lattice, with

M «.,:e.. tmtil it is released upon solution,,

the aftacta of pile exposure on LiP observed at Chalk Slvar were briefly
menti;. -.-• DM <ea La the X-ray diffraction pattern are broadonod, it ha oen
obsurv^i tbat trie diffusion of tritium from the bombarded LiF has an ftBOanlfttta be-
bawl • - • > <<oo°c

Tho Chalk ftiVar experience with D2U is markedly different from tha£
, Argonne- Isj originally received the heavy water had a conductivity of 10 i **«

radiatJLl a to a higher purity, with a conductivity now of 3 x 10*B. The rale of
gan, in tho pile is about 100 times slower than at Argorme, «:

• 10 *odi*tillation reduced the gas evolution by a factor of 20 from '
original value No chemical adjustment of pH is required,,

Th* Chalk &i vor realtor now operates regularly at JM M.v, may ah rtly
At this power it lias the highest flux, Bx 10**. available in an,

.. Hrtal -oh r anS rffoara attractive possibilities for experiments on tha »f.
(m , on solids There are several position* in tha active la* a
w..„ . . „ .r - be denoe One of these is the central thimble,, about 6" n
, LaawJ M . '*•'<•> « holes 2" diameter, formerly OCOU Lad by shut-off rod*,
nt.a, | tho raaM t«Pi are also available. Or, I. Wat*on kindly «- « id

. • . -e fast neutron spectrum in these holes,, • * am one lattice I aoe
removed fee* the neareat uranium rods. In addition* three of the 4" si .ie
attidBl toxtasal ba the surface of the callandria. shortly one to bo equipped w
watf :ed natural uranium cylinders 9" long, 2^" i.4., 1 era wall thiekn
Thesfl will make available regions of enhanced fast neutron fin. oxceptiona
well | t - B 3t"ids-.

,-. h 0BM< exceptional facilities available for irradiation« L1 se
. . Miral ta hat a cooperative program on the effects of radiat oi m m er,

mutually agreo)eble to the interested U0 So and Canadian people, be initiate A
small beginning has already been made on this,- samples of tha *;loy ia;;
Phial! : } ia m that diaordar is produced by neutron bombardment,. wer» La -1 th
if J- Bainbridca Pol OXpoourO at Chalk River and subsequent Study at UKNL.
„H.„. kJ • , type, lu which changes produced in toe reactor w= 11 afterwards
oe studied In tn* «Ht B»* bysics laboratory, ere bemg planned, Iheae «...

........ exais, os of mate) Lala in which phaee-BhaiiRes. precipitation fr «, ,ol-
tlo, ,. .... , pro rtion ol strain-hardening. o1 , can be atudx*
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Iu addition, the Chalk Kivcr faoilities are well suited to exper imenta
i in which changea in properties of materiale are measured while under exposure in

the reactor Some work of this type has already been done., at a much lower flux
of 101?-» at ORNi, Measurements of eleotrioal resistivity. HaU effeet, magneMv
properties of soft magnetic materials* elastic modulua and internal damping of
mechanical oaoillatloue, thermal conductivity and creep, can all be carried out
by suitable electrical means while the samples are situated in a reactor lixper-
imenta of this type will be particularly useful in giving fundamental information
on the nature of the dislocation process* i0e,.- on the number of atoms displaced
in a given flux* and on the type of dislocation produced; the last two propeities
mentioned would give important practical information on the behavior of specific
reactor materials, experiments of all the above typos have already been triad on
are about to b« in the ORNL reactor* so that their feasibility is fairly well eval
uated,

i would propose that the group in the U\ 3.. familiarize itself thoroughly
with the conditions and space limitations of the Chalk ftiver reactor,, After tnia
we would design, have built* and prove out apparatus here* then ship it to Cha"^
Hiver fct insertion in the reactor at a suitable time, The initiator of a parti;
uiar experiment would spend a period of several weeks at the beginning of tho ex
periment, supervising its installation and observing its Initial operation In

' addition* we woulji like to have permanently resident, at Chalk River a U.. S«' scien
tist who could aarry on the subsequent accumulation of data* insertion of other

' samples, *tj( It would be hoped that ultimately the resident scientist, with the
cooperation of t*i6 groups in the U. S. and in Canada* could keep several such ex-
periaentt goin» in th« reactor.,

A joint program such as that suggested above would make available to us
a unique facility and possibly would be of interest to the Canadians in augmenting
thnir research organization with men experienced in this particular field ' * old
urge tfiat the necessary steps be taken to set up such a joint effort

Sidney S

SSH
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APPENDIX.

Bibliography on Effects of Radiation on Materials<
4 and Related Topics

J Oraphite

lo Effect of Pile Op.ration on Graphite — HU A- Fowler — HW9128
2t Expansion of Graphite Blocks — J. T.. Carleton, Ko R, Lewis -- HW8866
3 Kffeot of Pile Operation on Energy Storage in Graphite — J* A, Wheeler,

J J, O'Connor — N2191
4.. Neutron Induced Changes in Graphite — Memo of 10-20-46 from T< J Neubert

to F, Daniels -- ANL-OCS-88
50 Effect of Pile Neutrons on the Crystal Structure of Oraphite — J. S Luckesh.

AEC Jnl. of Met, & Ceramics I, 90 (1948)

Uranium Metal
wMe4eaenwejaBiaae>>eBsaw*ejeneMi

lr Sffeot of Fabrication on Blistering — We Ko Alexander — HW10474
2o Examination of Irradiated Slugs — L„ D« Turner — HV»34?f>
3o Effects of Thermal Cycling on Dimensional Stability of Uranium Metal

U Kelman — ANL4069* pc 18-iil in«c
ANL4103* p0 14-18 incD
ANL4150, p., 2-20 inco
ANL418B* pr 3-17 inc

Theory^

X, The Influence of Pile Radiations on Solid Materials — F, SeiU, AfcJC Jnl
of Mete a Ceramics lf 142 (1946)

Metals

1„ On the Effects of Nuclear Radiations on Solids — Sidney Siegel — ORNL lib
2, Interim Report on the liffects of Reactor Radiations on MetalB — D, 3

Billington — ORNL 138

Bet)

ie Jo R. Oilbroath* et al — ANL4000* p, 31
ANL40Q6* pc 21
ANL4090* p0 58

2, U P, Hunter* MonN 442j ORNL 22* Po 66j ORNL 66, p0 29

Plastics, Chemical Compounds

lo Effects of Reactor Radiations on Plastics — Ao 0„ Allen* D> V., Richardson -•
CNL 16

20 Bffects of Radiation on Materials• fChemical Compounds] Ac Oc All on, ISS^VO
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