
A. Summg of Tests 

. A o u r  p la tes  containing enriched material nere submitted f6,r exa 
tmo each of dimensions approximately ,15" x .85" x 7.33"' and .l5lr 
2.02". 1 Specimens nere numbered'# and $7, and #9 and #lo,/ Cover 
p/cture frames nere rol led from ingots of 3 o t e  crys ta l  bar melted 

. under a coated electrode, except for I #7)$ichu?i cover. plates  mad 
extruded c rys ta l  bar./,Fhll d e t a i l s  of fabrication process a re  givengQg 
reference (1). 

I n  addition, a sandnich p la t e  containing nattwal u r a n i u n b z i r c o n i ~  a3.loy 
clad nf th  Bureau of Mines zirconium nas submitted for corrosion' t e s t s .  T h i s  
specimen is  l i s t e d  as  one of the  ~ h o r t  pieces of Ttem #3 i n  reference (2). 
I n  a l l  specimens the rfmeattf contained Bureau of !Tines sponge metal. 

. . -. 

Enriched specimens nere polished metallographically along the .edges, and 
the  folloving t e s t s  nere' performed : 

I. P;letallographic examination. A l l  bonds along edges of enriched 
specimens nere examined a t  a magnification of 90-X before and ' 

-- 

a f t e r  nater autoclave corrosion t e s t  described be lo^, Possible 
small defects trere marked n i t h  a scratch fo r  identification. 

If .  Corrosion Tests. (Paragraphs 5 t o  7 of reference 3) .  A11 
specimens were placed i n  aluminum holders and autoclaved i n  ' 

d i s t i l l e d  t a t e r  a t  150-160'~ fo r  63 hours, weights noted before 
and a f t e r  t e s t ,  

The specimen containing natural uranilm vas then cut t o  
expose the  "meatn and one section rras boiled i n  aerated 
d i s t i l l e d  rrater fo r  32 hours, nhi le  another-nas tested i n  
contact n i th  aluminum f o r  48 hours a t  157-167~~ i n  a nater 
autoclave, 

References: (1) L. n. Eastriood (B.M.1.) t o  E. G. Ashcraft (A.N.L.), 
dated 3/21./49. 

(2) Ibid., dated 3/24/49. - ., 

( 3 )  ANIrHE.47, S. Naymark t o  dis tr ibut ion,  dat . 
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' 111, Bond Cleavage Test. Portions of the  cut specimen n e r e  placed 
i n  a v i se  and the  bond'aras cleaved by using a sharp chisel ,  . 

IV. Physical Property Tests on Enriched Specimens, Complete ' 

dimensional and prof-i3e measurements mere made, RocIwell 15-T 
superf ic ia l  hardness survey was made. . Density of specimens by- 
l o s s  of weight i n  carbon tetrachloride vas determined. Data on 
these physical t e s t s  w i l l  be the  subject of a separate report ,  

B. Results 

I, lletallomaphic Ekamination of Bonds Before Autoclave Test . . 

Due t o  the  a ~ h a r d  s i z e  and shape of t h e  specimens, metal logra~hic 
preparation was done by hand, using 250, 400 and 600 g r i t  papers, follored 
by hand lapping with relevigated alumina. 

%n general, t he  bonds nere a l l  made v i s ib l e  by an intermittehk l i n e .  
o inclusions along a navy interface,l(see Figures 1, 2 and 3).1 The zircoMiun 
c &I dding material  was not completely sound, but small voids and r o l i i n g  defects 
nere observed i n  the  sur'face of the  specimens, t h e  largest  of nhich 3.s rec6rded. 
i n  Figure 3.) AU v i s ib l e  defects i n  bonds end i n  cover material rTere marked 

h t b a  needle scratch f o r  referenc,e . .. a f t e r  autoclave tes t s .  
/-.p 
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cue. djaasnt t o  %he swp3e8 (Figure 6) .  A rei3di.h shin m@ appasehf on rrme 
4 of fh4 ample holdera, !tM8 m%erial haa ncrt bsen i d 6 a f i f l d .  ft ~er8ed I-- - 

quiok qualitative teats for iron an8 ocpper. ' I'a ., - .  

4 %%a wake a o r t d u & i r i t i ~ ~ ~  bsfore and af'terr tecrts were 69,860 iuka 22,500 
oIwm/od. The pH bdore and aPtm test ma' 5.t adl 5.9 respec€3.~aX7~ If &hauld 

%hat fhe water sampZe tabn before tesf bwd been allowed t o  Btand In 
mewhat of a reafrioted contact with Ohs air Par 65 homw bef- i t e  gR an8 

m e  meamred. 

thg was ob~erpe8 on any of the sandwich spmimm. The bond 
o be stainaa by the test  (Plgwes 4, 7) .  r4f01ge b- ateack 
luaiona eeerms fo be maponaible for %hie corrditian; hawever, 

penpetration was not g r e d  (Figures 7, 8 snd 9). 
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Ae, polished 

Same area as H , ~ F I T ~ ~  7 and 8 aMr addifi-1 pUshing foltXlfng 10 mtnabals. 
Bounda~y oorsosion a* inolu8ias has dieappeared I n  weas tam Prah bond. It Z€l 
beginning to disappear around bond fnclusions, but a vooid aware where paa"tie%e& 
have been pulled out. Total depth of m e t a l  ranoval l a  lees fb a nhron. T e t a l  
l ewh of main defect is approximately 25 miarons. 
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A e c w h ' p 8  aad aerated bail5ng mfer it.@&$ en 8sfs;tfohsl with expo#& 
meat (aatmdl ~ U I U  alloy) gmMtm& rn or mU,Sng. The only ubd& 

c able atfa& ma a ~3.m~ mwfrlioe ooddat50n par0atrced e ~ M Y ~ J B ~ B  diifmet1m 
layer on thte ~iroonim aM a afr Iwm on theanma*. N&thm d fbse m e  
&mmd aqr tataaenoy f o  ilake I? see agure 10). 

The awboalsve teat  waa run i n  an a2umimrrm (23) oen phaed fn a -etca%m 
leas steel, a€otrlape, The oan m a  wa~hed, 3.t end %be eampls were degrea1pd $a 
crasbon tetrachloride, then acebane, blatfed on KLesngx, dxrid and Pveighed. 
M8WUsd water wm gat in  the can t o  o w  half the ~813~p3e. The bomb aon2arlnM 
dtrrZilled d e r  to  *thin about a q a r t o n r  &ah of the fop of %he arm, The *fisT 
in %b hub was heated to bllxtlling, an$ .the cover ptrt an while h d l l  buillnga - .  

After a forbpeight hew f eqt st 262% ( fbrmc~ range 151.167), no 
pif*%xl$ &a811fS although a mall aPlsnart of 8 ophi'te mrrtw%eJ, appiwedly 
almnbwa d d a ,  showed on ane enB o f  the specr51slen. The am ocas cavered dt;h a 
a t e  coat, probabw alum$- a i d e ;  no pitting me emilBlen;C. 

3V. Speav~lb~J&g& 

Seetiom of an a~oc lav~r te r ted  qmimur h m i ~  92% i n  the matt *e 
~~ubmitted to a ~hia%l test. Thie is a aimple W mtet riproua method of 
testing a meta22urgiacr;lal bond, It turned atrt to be rather difficvlt to st&-@ , 

spl i t  along the bond, half a dosen heavy b l m  being required to do so, me 
st&&, hmmer, the cleavage progressed fatrly readily i n  *bee out is9 fovtr *- 

te&s, The la& test p r o d ~ &  teasing of the sandwich mtda l .  Bo&ed W a e ~  
had a bright pebbled appearrrnce irdtcarfing sasspl&e c m b t  of o m r  mgEs1, Pnifrh 
the ampItian of one spot vPf.dob hwl la brawn discololrs2ion rmzm3sla; fraa edge-Cs ' 
aaaaer of meat, TMe apparently ie  a peflo.(;ion wlriah ma a C e r e d  lay sartwlarm 
m f e  (R-e 11). Mges ol thCs spwir~ra .atah1 had not bean pre~red - - 
metaUomaphicrally fos owefu l  erxamiaatian before a&oelave test, end it ie felt 
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I that this defect ~ I c I  eertainlg: have been nofed if %f hiad been so d n d ,  
- 

I 

s ye are aliaa informed by members ,of th l3,AP.I. a t d f  that tMe epwiaen o~~ be 
I L =  

c lassd es deii~Ltely norm than the enriched apercimem &om the PaWaatidi 
f ochniqus viewpoint, as it represents a sr~rlgr attesrtlrt; to bond sandvieh 

I type assemblies, 

P 

. PYgure 11,- Cleavage Teats on Naf ural UrnMan A l l o y  S8nd*ahes 

Results of %he corrosion tgsts performed on ensJ.ched spec%mencr aizd ian .spa%- 
mens prtith aqmeed -8% lead us to  conclude that they a h d d  r d Z y  wi$hst,8df 
the colrroslive oondifiona imposed upon them by the proposed Ranford pble e s p d m e s b ,  

&em fke metallmgicrs2 &andpoirrt, howder, we feel %ha% c2tmnw rimdiim 6hd 
at. alemer band between cover aud picture maat be sought before tb lrS3r 
will bwoxue aatl~f'gcrfq far parformnce under aondit5ons involwhg high fmpm- 
%me, Mgh p-ressure water. 
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