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SUMMARY

Tim p ro d u c t io n  o f  c o d if ie d  MIR typo fo o l e le o e o ts  fo r  t lo  B«lk S h ie ld in g  
F a c i l i t y  baa procoodad a t a food  paca. M iner e k u fc a  fta o a to r ia la  aad n e t hods 
kata re c a lle d  ia  iacroaaod y ie ld s . ;

Aa y a t ,  a t to a p tc  to  bond o ra a io o  to  a c la d d in g  o a to r ia l  bare a o t  r e 
ca lle d  i n  bend a o f  a a f f ic ie a t  a t r o n f tb ,  bat eo rk ia  c o a t ia a ia f  in  an e f f o r t  to  
develop bonds o i t b  b ifk  tb e ro a l c o n d u c t iv ity  aad f r o a t e r  a tro n ftb .

High tb o r ia o  a lle y a  o i tb  2 to  41 Cb, C r, Mn, T i ,  Z r , Be, A l,  aad S i  bare 
been p re p a re d . Tboaa c o n ta in in g  Bo, A l,  o r S i a re  ba rd  aad b r i t t l e  and are 
aa t e o ld -e o rk a b le .  The a lla y a  o i t b  the  o tb e r e le a e a ta  are c o ld *w o rk a b le  ia  
tbe a a -ca a t e o a d it io a .  The *acooa> a rc  fa raaco  f o r  a a l t ia g  tb e r ia o  baa been 
feaad to  boon aa ia a a f f i c ie a t  vacaaa a ya ta a  to  eve rcoa e  o a tg a a a ia g . The 
a d d it ia a  o f  a booater paap ia  aapocted to  c o r re c t  t b ia  c o n d it io n .; The ia p a c t 
te n t in g  o f  c o a a e r c ia i ly  pare t b o r ia n  aa iag  s ta n d a rd  V -ae tch  apec iaona  baa 
abeen a t r a n a i t io a  fra a  b r i t t l e  to  tough be hav io r ia  tbe  range 120 to  200*C. 
The y ie ld  p e ia t  p re v io u s ly  re p o r te d  ia  tb o r ia o  haa boon essoined ia  th e  l i g h t  
o f the C o t t r e l l  the o ry , bat aa y e t tbe re a a lte  are ia c o a c ln a iv e .

Verb boa a ta r ta d  on the  A l-S i- U  d iag raa . Data be ing  c o lle c te d  c o a a ia t  o f  
UA14:UA1j r e t in a ,  la t t i c e  pa ram e te rs , aad o ic ro a trn c  ta ro a . I t  baa been fa  and 
th a t fa r  a 201 n raa iaa  a l lo y  o n ly  0 .81  S i ia  aoceaaary to  com p le te ly  aoppreaa 
the fe ro a t io a  a f  UA14.

The a t a t ic  ca rro a io a  te n t in g  o f  varieaa o a to r ia la  ia  l i t b ia a ,  a o d in o , and 
lead a t 1000*C caa tianoa. la  g e n e ra l tbe f e r r i t i c  ire a -c k re o in a  a lle y a  appear 
aoaaobat more ro a ia ta a t to  e e r ro a ie a  by 1000*C l i t b i n o  aad lead tk a a  do the  
a n a to a it ic  a l le y a .  Tbe r o a n l ta  ea a ta ia lo a a  a to o la  ia  1000*C ao d ino  a re  aa 
y e t in c o n e l n a iv e . The ra a p o a a ib i l i t y  fa r  th e  d o a ig a  aad a p e ra t io a  o f  the  
d y n a o ic -c o r ro s io n - te a t in g  d e v ic e a  aeo ra a ta  w ith  tb e  AMP E n g in e e r in g  Group, 
the M e ta llu rg y  D iv is io n  e s e rc ia ia g  a e ta l ln r g ic a l c o n t r o l .  Aa runs are f in ia h e d  
the r ig s  a re  to  be taraed over to  the M e ta llu rg y  D iv is io a  fo r  e x a o ia a tio a .

C o o p a t ib i l i t y  te a ts  have boaa s ta r te d  aa a g u id e  ia  the  s o lo c t io a  a f  
a a te r ia la  s u i ta b le  fo r  fo o l-e le m e n t fa b r ic a t io a .  Com binations o f  oo lybdenuo ,

ccrarTa c u ii
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0 0 - ,  B«0, c t l n k i a a ,  a>4 i t i i a l a u  i u « l a  SU aad I l f  aro i s  p r a c t a a  a f  boiag

•  •
t t a ( a 4 .  Tk# M tk o d  c o n s i s t s  i s  o a c l o a i a g  a s t s r i a l s  i s  s t a i a i o s s * a t o o l  cap* 
a o l a a ,  s s s l i s f ,  k o t - e o a g ia g  to  40% r e d a c t i o n ,  sod boating for  100 kr o t  1I00*C.

Tka o qo ipooa t  f a r  tko o o l d i s g  l a b o r a t o r y  i s  b e in g  r e c e i v e d .  Tbs is* 
o t o l l s t i o s  o f  tbo c r o o p  l a b o r a to r y  io c o a t i o a i a g ,  ood s p o c i o l  oack inos  and 
fornacos  ora boiog dooigaod and b o i l t .

P s r t  I I  of  "A Study  of  S t ro o o -S t r a ia * T ia o  Functions o f  M o t e l s , ” contain* 
t a g  tbo o p p l i c o t i o a  o f  tbo id o a s  d e v e l o p e d  in P a r t  I t o  r o o o l t s  o b t a in e d  
o s p o r i a o n ta l l y  on co p p er ,  is  t o  bo isaood sh o r t l y .

Various s e rv ic e  j o b s  bars  boon dona d a r in g  tbo q o a r to r .
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I .  KTR FUEL ELEMENTS
•

|alr«4MllM. Daring i k i i  period 21 Modified kfTB feeV eleM^t/ eere 
aaaef ac ta ro d  fe r  eee ie  the Bulk Shield ing R eactor aoe eader c e a a tra c tio a  at 
ORNL. Theae d i f f e r  fro a  the  staadard MTR feel e a i t  ia  th at there ia  no tep  
p o a i t ie a ia f  adapter aad the  hottoe adapter haa e round shape. D e ta ila  are 
eeetaiaeS ia  e aeaoraadua.' 1 *

■ a It la g  aad B e llle g . Y ie ld a  of b l is te r * f r e e  platea eere high, averagiag  
a heat 901. The ind iv idual y ie ld a  for each run are ahoen ia Table 1.

TAILS 1

V ie l t a  e f  Bl la te r -  free  P la tea

-
vine
(•)ruvaa turn

Cl? SS S 95
CM 1° S 95
CJ9 •0 S 95
C41 60 S S?
C42 60 S 9?
CIS 60 . S 97
C44 . 60 s 9S
CIS 6 i 9 •7
CIS 69 9 S?
CIS SS 4 93
a t SI T S7

Total 666 S3 92 (avg.)

S eve ra l basic ehaagea ia  techaolegy eere  aade during th is  p e r io d . Pre
v ious ly  the feed a a te r ia l  to  the M e ta llu rg ic a l operations eaa the as ide 11,0,.

(1 ) fceaooalo. «. M. < Paul fla a w ta  /o r f e l l  Shielding fa c i l i t y .  C f-S O i-lM  (Jean « .  WSO). *
'  /

9

— — " ■■■ ■! ii

2 -//? -S'
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I t  • • •  po in ted  o u t by J . M. Herndon (9212  Area, Y -12) t i l t  aspas to l ! N i t  do *  

cheap ta  predate  ao UaOa, and, in  a d d it io n , tbara ia  lo an  danger o f  a i r  c e a -  

ta a in a tio n  obea a w ta l is  aaad. I t  e a t  th e re fo re  d ec id ed  ta  nsa the a a ta l aa 

ran n o ta r ia l .  A d d it io n a l advantages o f th is  change are (1 )  the a a l t ia g  t in e  

is  radacad by a f a c ta r  o f 4. (2 )  c r a c ib la  l i f e  ia  in c re a s e d  by a fa c to r  o f  

abeot 10 bocaoao o f  loner a a lt ia g  te n p e ra ta re ; (3 ) th e re  is  a redaction  ta  the  

volana o f oaataa; and (4 )  no slag is  necessary when a a ta l  is  asad.

fs b r la a t lo a . Eaperiaents to  d e te ra ia e  the f e a s i b i l i t y  o f e l ia ia a t ia g  the  

drying  or p re h e a tin g  atop ia  fe e l aasaably  fa b r ic a t io n  have bean d isco n tin u ed  

bacaasa a f  the  poor ra a a lta  o b ta in e d . I t  is  p o ss ib le  t a  o b ta in  good bra sad 

jo in ts  e ith o a t  tb o  d ry in g  or p re h e a tin g  p a rt o f the c y c le .  However, i t  e a s ' 

found th a t b l is t e r s  are produced in  tba  a c tiv e  p la te s  i f  e ith e r  o f these s tep s  

ia  a a it ta d . F iv e  assenblies ears brasad using the fo llo u ria g  cycle:

1. Dry 2 b r  a t 302*F.

2. Brssa SO a ia  a t  1110#F.

A ll  a a s a a b lia a  shooed b l is te r s  a f t e r  bracing. N ina a d d itio n a l assaab liaa  

oara than brasad w ith  tba ad d itio n  o f  the preheating  a to p , as follow s:

1. Dry 2 b r  a t 302*F.

2. Preheat SO a ia  a t 850*F.

3. Brass SB a ia  a t 1110*F.

Nona o f the above showed any b l is t e r s  s f ta r  b rs s ia g . A bsolu te  b a a id ity  was 

a a ifo r a ly  high d u rin g  th is  period , about 12 K 10*4 lb  o f  Ha0  par cabic fo o t.

Those r a s a lta  ia d ic s ta  th a t i t  ia  necessary to  dry th e  fin s  thoroughly a t  

aa e le v a te d  ta a p o r a ta r a  ta  e l i a i a a t e  tba p o s s ib i l i t y  o f  b l is t e r in g  d u r in g  

brasiag .

The b l is te r e d  asaaab lias  ware d iaasseab led  a f te r  b o a tin g  to  brasing  te a *  

p era tu res  so th a t  tba p la te s  could bo ra a a lta d  ia  la t o r  beats w ith  a a in ia u o  

a f  brass a a ta l and a laa inu a.

KAPi P lsh a . At tba request* >} o f  the AEC R eactor D avelepaeat D iv is io n ,  

17,300 a ra a ia a -a lw a in u a  a llo y  d isks ware asnufactured to  be used ia  a c r i t t c a l

(2) Bel land, A. B., J r ., feArtcstiee • /  feri.-Aed Alley PeiAara /er JfB-PPA. CT- 30-6-175 IJw« 3D, PSA

10

as

z-ny-9



*

esperineat at Knolls Atomic Pooor Laboratory. The apacificVtions were:

14,000 diets 1.960 t 0.004 in. ia diameter 
1.100 disks 1.922 i 0.004 in. ia diameter
Both aitaa to contain a bola 0.194 i 0.002 in. in diameter, the holo 
to bo centered oithin 0.002 in.
Both sixes approximately 0.038 in. in thickneaa
(Jaa> coataat 121 i 4 ng/sq ca
'lift U-Al alloy
Peraiaaible iaq>urities sane as lor MTR
Plates of 2S.aluminum or better, oach to be stanped with batch nuaber 
wad individual identifying number

Detail* of fabrication are contained in a memorandum.(* * Briefly the 
operatioa oaa as felloes: 35* U-Al alloy eas melted, hot rolled (1200°F) to
f.942 in., and cold rolled to 0.038 in. Disks mere then punched and weighed 
nad the identifying number eas stamped. The average yield of disks from any
one ingot eaa about 55*. Scrap eas recycled to the smiting operation.

At tba and of the run, a request eas nade for an extra allotment of disks 
amount lag to 25* of the original order. When these are completed, a topical 
report mill be issued covering the details of the fabrication.

It eas noticed that about twenty disks blistered after standing at room 
temperature far one to two weeks. The blisters were elongated in the direction 
of rolling end were as much as five tines the original disk ia thickness. 
Inside these blisters eas a deposit of a gray powder. As yet this has not

studied. Spectrmgrapkic aaalysis showed the main constituent to be aluminum 
•ith traces of copper, uranium, magnesium, manganese, silicon, iron, end 
eeleiem.

been identified. X-ray diff have b de and

1!

• • • • z-ny-zo
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S E C U R IT Y  IN FO R M A T IO N  '

I I .  UBANIUN BONDING STU D IES

% i  *

#  1

I i t r a l M t l M .  Method* are  being seeght  ehereby the bond between a clad* 
ding a a t e r i a l  and a r a a i u a  a e t a l  can he and a t o  have g roa to r  s t r e n g t h  and b e t to r  
b o a t - t r a n s f e r  c h a r a c t e r i s t i c s .

F a r t h e r  t e a t s  on s i  I v o r - a e r c u r y  boads show t h a t  they  a r e  q u i t e  wash.
■ S h e e r  e t r e n g t h s  e f  th e  e r d e r  of 4000 p s i  were o b t a i n e d .  A t t e a p t s  to bend 

s i l v e r  end nranioa  by r e l  1-c la d d in g  have been success fu l . .  A s - r o l l e d  s sap le s  
have good boads, as shown by c h i s e l  t e s t s  and b e n d - t o - f r a c t u r e  t e s t s .  However, 
b e a t in g  t e  e levated  t e a p e r a t u r e s  produces d e t e r i o r a t i o n  of the bead ,  probably 
because e f  ceapeund f o r a a t i e n .

•

•  l l v e r - B e r e a r f  M e d  s t r e n g t h .  E s p e r i a e a t s  with  bonding s i l v e r - p l a t e d  
a r a a i u a  t e  s i l v e r - p l a t e d  copper by heat and p re s su re ,  with a s r e n ry  a aa lg a a a t ie a  
e f  th e  a d j e i a i a g  s u r f a c e s ,  i n d i c a t e  t h a t  bond s t r e n g t h s  e f  a t  l e a s t  4000 p s i  
in  s h e a r  aay be s i p e c t e d .  S p e c iaeas  c leap ed  in v i s e s  sad b e s t e d  in  s i r  s t  
t e a p e r e t a r e s  e f  350, 450, sad S50*C sad f a r  t i a e s  e f  2, 4, sad 6 h r  shew an 
in c r e a s e  in bead s t r e n g th  with  t i e *  s t  c o n s ta n t  t e a p e r s tn r*  and w i th  i a c re s s in g  
t e a p e r e t e r e s  s t  s given t i a o .  Saaples p res sed  in  n hydraul ic  p r e s s  a t  5000 ps i  
sad 300*C far  varying t i s w s  are  now being t e s t e d .

B«l l*e laddlag  e f  C ra a la a  e l t b  Capper. A t t e a p ts  were node t e  s e a l  a ran iea  
i n  c o p p e r  j a c k e t s  f o r  r e l 1 - c l a d d in g  t o  a v o i d  e s c e a a i v e  o x i d a t i o n  e f  th e  
a r a a i u a .  The following th r e e  oathods were used:

1. S i l v e r - p l a t e d  copper  su r f s c o s  were bonded with a e r c u r y  by b e t 
p res s in g  (25,000 p s i )  for  2 hr s t  350#C.

2 .  Sana as (1 ) ,  fo l lowed by t o r c h - b r a s i a g  with s i l v e r  s o l d e r .

3. Seas as (1 ) ,  fo l lowed by fu r n a c e - b r a s in g  with s i l v e r  s o l d e r .

I t  was found t h a t  t h e  a s - p r e s s e d  s i I v o r  - a e r c u r y  bead was t e e  wash t e  
w i t h s t a n d  the  s h e a r i n g  s t r e s s e s  d e v e lo p e d  d u r i n g  r o l l i n g  o r  th e  t h e r e s l  
s t r e s s e s  involved in t o r c h - b r s s i n g .  I t  was s t r o n g  eaeagk t e  a e i n t n i n  s e a l i n g  
d u r ing  furnace-bras ing .

Using  t h i s  t e c h n i q u e ,  th r o e  a r a a i u a - c e p p e r  sandwiches were s e a l e d  and 
h o t - r o l l e d  s t  1000*F w i th  reduc t ions  ef 1 :1 ,  10:1,  and1 14:1. S a a p le s  cot  f r ea

u  R E S T R IC T E D  D A T A
Tfcls d ocum en t restrict**! d*t»  •• 4*rt»«4
la  iM  Atom;.- Kncrxjr Act ol I H t  I •  U aw aam tsl
a t  the SI*, o u . i  ol Its content s  in nnjr a s n s t r  te  
an naseCPerUed purses Is pcoAtPiled.SECRET
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t k f i i  p l i U i  M r *  tes ted  by beading beck and l e r t b  a a t i l  f ra c ta re  oc car  red. 
la  seek ease th e re  was ae e e p a ra t ie a  e f  la y e rs . Aa a fa r th e r  t e a t ,  sa ep le s  

vers clasped ia  a v ie s ,  ead a t te s p te  ears sede te  s e p a ra te  ike layers  e i t k  a 

c k is e l .  A c le a a  separation e f  tk e  a raa iaa  and cepper ceaid  aet be o b ta in e d ,  
ind ica ting  th a t  the bead aaa at le a s t  aa stroag as tbe  te e  je iaed  a s ta ls .

H a s t ia g  saep lea  o f  tkese  c la d  p la te s  in a i r  ead ia  vacesa a p p a r e a t ly  

ceases d o t e r io r a t io a  e f  tke  b o ad ia g . * Saaples vere  heated  a t  ISO, 3 00 , ead 

•S0*C ia  a i r  ead at 300, 600. ead 850°C ia  vacuua. M e ta l le g ra p k ic  X -ra y  d i f -
a

fra c t io n  and d e s t ru c t iv e  te s ta  a re  being raa pa tk e s e  saaplea. E ipoaure  ia  

a i r  a t 300*C fa r  24 Hr prodacea a a e t ic e a b le  v e a k e a ia g . M ic ro e ia a ia a t io a  e f  

aaaplea heated in  vacoaa for K hr a t  600*C shoved ev ideace  e f  ceapeead fo ra a -  
t ie a  at tke s i lv e r - a r a a ia n  in t e r f a c e .  Meeting aaap lea  te  8S0*C ia  a i r  ead ia  
vac aaa renal ted  ia coapleto f a i l a r e  e f tke bead.

a • a a a 
« •  a a
«v a a • a •
« s e e  a 
««a a s e a  a

a a a a a a  
a a aa e

SECRET v -H H K
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I I I .  nORIUM ALLOY DEVELOPMENT

lltr M M llM . T k o r ia a  a l lo y  d e v e l o p a e a t  aork kaa baaa  c o n t in u e d ,  wi th  
t k a  a a j o r  Cephasia b e in g  placed upon t h e  t h o r i u a - r i c h  a l l a y a  c o a t a i a i a f  Cb, 
C r ,  Ma, T i ( aad Zr. Tkasa a l loys  say ba cold-workad ia  tk a  a s - c a s t  c o a d i t i a a .  
S a a p la s  oara  p r e p a r e d  fo r  a a c k a a ic a l  aad p h y s i c a l  t e a t i a f ,  b a t  the  r e s u l t s  
o r a  aa y a t  i o c o a p l a t o .  A l loys  c o a t a i a i a f  b o r y l l i u a ,  a l u a i a u a . a a d  s i l i c a a  
a r c  hard aad b r i t t l e  aad canaot  ba co ld  worked, bat i t  oak tbough t  t h a t  they  
a i f b t  ba ho t -worked .  .‘ Too tk e r i u a -  b e r y l  1 io a  b i l l o t s  o a ra  a a  t r a d e d  a t  900*C 
i a t a  3 /1 - in .  rod, b a t  the  excess ive  p r e s s u r e s  r e p a i red  c au se d  b a a d ia f  e l  the  
a t e a  of tka e x t r a a i o a  p ro as  aad p roeaa tad  f a r t h e r  o a t r a a io a  work a t  t h i s  t i a a .  
I t  bad baaa tk o u fb t  t h a t  a f t e r  a p r a l i a i a a r y  hot-workiag t a  b reak  up the c a s t  
a t r a c t a r a ,  c a l d - o a r k i a g  coa id  bo p e r fo rm ed  e i t k o a t  c r e c k i a g .  Hove e a r ,  t k a  
a a t r a d a d  rods o a ra  c r a c k e d  without  a p p r e c i a b l e  r e d u c t io n  o k a s  c o l d - r o l l e d .  
T y p ic a l  a i c r a a t r a c t a r a a  o f  a l l o y s  a f  t b o r i u a  with b o r y l l i u a ,  a l u a i a o a ,  aad 
a i i i c a a  a re  sh eea  i a  P i g s .  1, 2, aad 3 ,  r e s p e c t i v e l y .  S i a c o  tk aa a  a l l a y s  
a p p a r o a t l y  fo ra  i a t e r m e t a l l i c  ceapeaado which a re  i a h e r e a t l y  b r i t t l e ,  addi* 
t i a a a l  a l l a y s  ware p r e p a r e d  witk vary s m a l l  aaaoa ta  o f  b e r y l l i a a  aad a i i i c a a  
t a  reduce tka a aeaa t  a f  coapouad aad s t i l l  p a r a i t  p o s s ib l e  d a c a r b u r i s a t i a a  or 
d e o a i d a t i e a .  Tka s t a i c k i a a a t r i c  a a a o a t a  a f  a l l o y i n g  e l e m e n t s  a a c a s s a r y  t a  
co m p le te ly  use the  a a y g a a  aad carboa i a  t h e  Aaes t k e r i u a  i s  a f  the  a rdor  a f

b e r y l l i a a  and a i i i c a a  f a r  f a r th e r  study.  The hardness aad a pp roa iao to  u n i t i n g  
p a i a t a  a f  tka va r ious  a l l a y s  are shown i a  Table  2.

e

Taraary Allays a f  Ther lea .  Tka t e r a a r y  a l lo y s  Tk-Si-Zr aad Th-Ti-Zr wars 
p re p a re d ,  aad tka  t i t a a i a a  a l loy  was r a i l e d  i a t a  1 /8 - ia .  p l a t e  f a r  c o r ro s io n -  
t e a t  s t a d i a s .  The a l l o y s  c o a t a i a i a g  a i i i c a a  could not ba c e l d - r e l l e d  without  
e sc e a a iv e  cracking.  The r e s u l t s  are  g iv e n  i a  Table 3.

Thar lea P altlag  la  facuaa-arc Paran a# .  There have b aaa  two a i g a i f i c a a t  
d e v e lo p a e a t s  i a  tk a  o p e r a t i o n  of the vacuum-arc  f a raaca  d a r i a g  tka  q u a r t e r .  
F i r s t ,  the power f e e d e r  was t r i a d  on powdered t k e r i u a .  I t  d i d  no t  work wall  
because  tka  gas c o n t e n t  was too g ro a t  f o r  the  c a p a c i ty  a f  t h e  vacuus sy s te m  
aad,  because the t k a r i a a  was blown out a f  th e  c r u c i b l e ,  t h e r e  was vary  l i t t l e  
pawdor a c tu a l ly  added t o  the a a l t .  A new feeder  has baaa b u i l t  which a l lows 
t h e  a a t a r i a  1 t a  ba boa ted  before beiag fad in to  the furnace.

•  . S *  by weight .  T h e r e f o r e  a i l p r e p a r e d  c o n t a i n i n g  0.25% aad 0 .S01

14
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YAM.1 S

N ta  for Blaary T to r ln  l l U f i

tfPMIMTl 
■ “ ? « ? "

turn CDMfYfOM tPV aocr u

A-621 4* Ti 1405 64 Ml 95
•

C o ld - r o l la d ,  75* ra d o c tio a  
• i t k e a t  c rack iag

A-624 6* Ti 1307 60 Ml 93 C o ld - ro l lo d ,  75* re d a c t io n  
• i t b o o t  c rack iag

A-62S 4X Cb 1SOO 76 • Ml 90 C o ld - ro l lo d ,  75* ro d o c lio o  
• i t b o o t  c rack iag

A-627 6* Cb I4S0 76 BB 24 C o ld - ro l lo d ,  75* ra d o c tio o  
• i t b o o t  c rack iag

A-628 4X Cr 1310 1S1 10 76
/

C o ld - r o l la d ,  75* ra d o c tio o  
• i t b o o t  c rack iag

A-819 6* Cr 10B Ml 73 C o ld - r o l la d ,  75* r a d o c t io a  
• i t b o o t  c rack iag

A-630 0 .2 5 *  U 1SS RB 75 No r o l l i a g  ia fo ra a t io a

A-6S1 0 .25*  Ba 1S80 131 10 68 No r o l l i a g  ia fo ra a t io a

A-632 0 .25*  Ca 1S90 10 62 No r o l l i a g  ia fo ra a t io a

A-433 0 .2 5 *  S i 1560 10 41 No r o l l i a g  ia fo ra a t io a
A-BIS 451 Z r 1565 69 10 105 C o ld - r o l la d ,  75* ra d o c t io a  

• i t b o o t  c ra c k ia )

A-414 6* Zr

•

1540 71 Ml 103 C o ld - r o l la d ,  75* ra d o c t io a  
• i t b o o t  c rack iag

IS

• • •• •
•  •  •• • •• a• • • •
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S E C R E T

TABLE t

M U  fo r  Taraary T M r i n  A llays

t u a r a m s a ia a n  
a c L T iy o  roiBt

( e ,

! 1 m m

' so. coartaiTias ora •OCIBIU. a a  backs

A -543 !* S i , 1% Z r 1265 130 KB 00 Cracked a f t a r  10* ra d a c tio a

A-SSI IS S i . 2S Z r 1250 106 RB 57 Cracked a f t a r  10* ra d a c tio a

A -554 IS S i .  4S Z r 1225 76 RB 41 Cracked a f t a r  10* ra d a c tio a

A-S61 *2S S i . IS  Z r 1265 112 RB 71 Cracked a f t a r  10* ra d a c tio a

A-544 4S S i .  IS  Z r 116 RB 75 Cracked a f t e r  10* ra d a c tio a

A-41S IS T i. IS  Z r 1305 56 RH 91 C o ld - ro lle d  7SS ra d a c tio a  
o i tk o a t  c ra e k ia f

A-414 IS T i. 2S Z r

•

1300 64 Ml 96 C o ld - re l ie d  75* ra d a c tio a  
o i tk o a t  c r a e k ia f

A-411 IS T i. 4S Z r 1290 116 RH 110. Cracked

A - f i t 2S T i. IS  Z r 1405 49 Ml 91 C o ld - ro lle d  7SS ra d a c tio a  
o i tk o a t  c ra e k ia f

A-420 4S T i. IS  Z r 1330 70 ■ RH 94

1
C e ld - r e l le d  75* ra d a c tio a  

o i tk o a t  c ra e k ia f

s • « •I • • • ••  •  M  •• « a •• « « s a
a t  a a a •

a a a 
at t a
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The second development was the asa a f  a. 1 2 -channel o s c illo g ra p h  ta  ra -  

card tba  fa l lo w in g  v a r ia b le s  d a r in g  tbs ran : v o l ta g e ,  c u r r a n t ,  fa ra a c a  

grassare, fa ro -p re s s u re , sad a la c tra d s  p o s itio n . I t  was shown th a t tbo vscaaa 

systeu is  a s t  e n t i r e ly  sdaqaata fo r  s a lt in g  t b a r ia a  sad s ta a l .  I t  aaa  faaad  

th a t tka r a ta  a f  gas e v o lu tio n  is  a lao st constant d a rin g  aast a f  tba ra n . Tbo 

pressere ia  tba faraaca stays a t  aboat 1 to  2 M Hg d a rin g  tba raa b a t any ba
cons aacb b igbor wboa tbo arc raacbos tbs top a f  tba  c ra c ib la  sad f iv e s  g ra a ta r  

o a tg a s s ia g . A bo aster paap shocld  ba asad sa t h a t  g ra a ta r  c a p a c ity  aadar 

heavier gas lands caa bs r a a l is a d . Siaca tba sgaad a f  tba conaactioa bataaaa  

tba gang sad fa raaca  is  o n ly  aboat 10 l i t a r s  p a r  aacand, tb a  r a ta  a f  a u t-  

gassing is  abaat 80 ta  160 a ic r o a  l i t a r s  par a a ca a d . T h is  c a rra s g a a d a  ta  

abaat 60 t a  12S cc gar a ia a ta  a t standard c o a d itia a a  sad represents abaat 1 ta  

S ce a f  gas gar csbic c a a t ia a ta r  a f  a a l t .

Osei 1 lagrapby bas s lsa  sbawa th a t tba c a r r a a t  and vo ltage ara a a t  fWne* 
tiaas  a f  tb a  arc gap, escept th a t  i f  tba gap aacaads a c a r ta ia  la a g tb  tb a  arc 

a a lla g s a a . T h is  aaaas th a t  a a ta a a t ic  c a a tra l ia  v a ry  d i f f i c a l t .  Tba aatbad  

aaad f a r  band c a a t r a l  is  t h a t  a f  haagiag tb a  a rc  gag ao s a a l l  t h a t  a a t a l  
dragging a f f 'a b o r t s  oat tba a rc  fa r  a vary s b a r t  t in o ,  a s a a liy  la a a  than a 

taatb  a f  a aacaad. This s h o rtin g  is  aast av id aa t by tba saaad a f  tba g a a a ra to r  

ratbor tbaa  by tba arc in te n s ity .  The aatbad g ivaa  gaod re su lts  bat i t  is  aa t 
a a c a a s a rily  the bast th a t c aa ld  ba developed. A aatbad  a f  a a ta a a t ic  c a a t r a l  
aaald  bava t a  work oa tba saaa p r in c ip le  a a la s a  aaaa o tb a r aatbad c a a ld  ba 

faaad.

Tba d a a ig a  a f  a aaa v a c a a a -a rc  fa raaca  ia  dageadaat agaa what css ba 

faaad a a t abaat tba ap ara tio a  a f  tba new feeder and tba  w ater-cee led  e le c tro d e ;  

these bava a a t yat been t r ia d .

la paa t  Strength a f  T b srta a  Praviaas warb aa ia p s e t s tren g th  a f  tb a r ia a  

bas r a s a lta d  ia  a r r s t ic  r a a a l t a ,  perhaps das t a  a c a a b ia a tia a  a f  in p a r fa c t  

aaagias sad iag rag ar ta s tin g  techniques. A s in g le  p iec e  a f  r a i le d  tb a r ia a  ass 

aacbiaed ia t a  standard V -aetch  Chsrpy type speciasas fa r  fa r th e r  t a a t ia g .  Tba 

aaagias v a ra  f u l l y  aaaealad and brought ta  tb a  p ro p e r ta s t in g  te a p e r a ta r e ,  
aaiag l iq u id  n itrogen  fo r  -1 9 6 *C . dry ice sad acetone fa r  -80*C , ica  w a te r fa r  

0*C, rasa  ta a p a ra ta ra  fo r 20**C, b o ilin g  water f a r  100*C, and sa a i l  bath  fa r  

higher ta a p a rs ta ra s . Tbo speciaeaa ware bandied w ith  tongs which v a ra  a t tba

I



REGRET
i i m  t i i f i r i t a r t  u  tba i p a c i a t i  t a d  vara quickly  p laced  ia  the  aacbiaa,  e h e r a  
tbay va ra  i a a e d i a t e l y  brakaa. Tba t a a t i a f  t a a p a r a t a r a  aaa fcharafara e a e e a -  
( i a l l y  tba aamm aa tba batb t a a p a r a t a r a a .

Tba a c t a a l  t a a t i a f  t a a p e r a t a r e e  aad tba  i a p a c t  a t r a a f t k  a f  t b a r i a a  a t  
tbaaa t a a p a r a t a r a a  ia  f iv ea  i a  T a b la  4. Tba i a p a c t  e a e r f y  i a  fo o t -p eaad a  i a  
p l a t t e d  aa a f a a c t i e a  e f  t a a p a r a t a r e  i a  F i f .  4. Tba e c a t t e r  faaad ia  a a r l i e r  
da ta  baa beea e l i a i a a t a d ,  aad a r e l a t i v e l y  aaaatb  c a r v e  ia  e b ta i a e d ,  a b e e i a f  
t h a t  c e a a a r c i a l l y  para t b a r i a a  t e a t a d  by a e tch e d -b e r  i a p a c t  t a a t a  e s b i b i t a  a 
t r a a a i t i e a  f r e a  b r i t t l e  t a  t a a f b  b e h a v io r ,  i . a . ,  i a p a c t  a t r a a f t b  i a c r e a a e a  
e i t b  i a c r a a a i a f  t a a p a r a t a r a  aver  a  a a d a r a t a l y  a a r r e a  r a a f a  a f  t a a p a r a t a r a .  
Tba typaa  a f  f r a c t a r e  faaad i a  t b a  t a a p a r a t a r a  r a a f a  a t a d i e d  a re  e b o e a  i a  
F i f .  S.

TAMS A

lapaat i t r w f t l  af Tbariaa

Speciaaa a a t  brohea

a*
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f i e l d  r * l a t  l a  Ther ian .  An a p p a r e n t  y i e l d  p o i n t  in  thorium has b e an  

repor ted  (OWL 9 2 7 ) ,  end t h i s  phenomenon hea been f a r t h e r  a ta d ie d  by t e n s i l e  
t e e t a  on t b e r i n a  s a l t e d  in an a tn o a p b e r e  o f  n i t r e f e n .  I t  eaa hoped t h a t  a 
h i f h  a i t r o f e n  c a n t e a t  n ig h t  a c c e n t u a t e  the  y i e l d  p o i n t  s i n c e  i t  has  b e a n  
sheen t h a t  n i t r o g e n  i s  a c o a t r i b a t i n g  f a c t o r  in t h e  appearance  o f  a y i e l d  
p e ia t  in l e w -c a rb o n  s t e e l  and in  s i n g l e  c r y s t a l s  o f  c a d a iu n  and « i n e . ( l >  A 
recent theory ( C o t t r e l l ,  1948) a a g g e s t s  th a t  the y i e l d  p o i n t  i s  caused by t h e  
s e g re g a t io n  o f  s a l u t e  a tone ( n i t r o g e n )  t o  d i s l o c a t i o n s .  The a t t r a c t i o n  o f  
d i s lo c a t io n s  t o  th e  segregated a t o m  provides  a boad which has to be brohen by 
a l a rg e r  f a r e s  t h a n  i s  n e ce ssa ry  t o  n a i n t a i n  f r e e d  d i s l o c a t i o n s  ia  n o t i o n ;  
the n o t a r i a l  t h a n  g ives  way suddenly  and so f tens  a t  th e  s t a r t  e f  p l a s t i c  f law ,  
producing a s h a r p  y ie ld  po in t .  The theory  a lso  e i p l a i a a  the  observed r e a e v a l  
e f  the y i e l d  p a i n t  by p l a s t i c  e v a r a t r a i a  and i t a  r e t u r n  on s t r a i n  a g in g .  A 
f r e s h ly  e t r e i n a d  sp ec in ea  c e n t a i n a  f r e e d  d i e l o c a t i o n a  and does no t  o b e e  a 
y ie ld  p a i n t ,  b a t  an aging these  d i s l o c a t i o n s  bacons a n chored  hy a i g r a t i a a  o f  
ae la te  steam t o  th en ,  and the y i e l d  p a in t  r e tu rn s .

The Anas t h a r i n a  used f a r  t h e s e  t e a t s  c o n t a i n e d  a p p r e i i n a t e  ly  0 .0 2 V  
ni trogen, w h i le  the  t h e r i a n  n e t t e d  in an a tnesphere  o f  n i t r o g e n  con ta ined  0.9V 
n i t ro g e n .  A t t e m p t s  t o  f e b r i c e t e  t e n s i l e  apec in en a  by c o l d - r e l 1ing  f a i l e d  
because e f  t h e  e m b r i t t l e m e n t  a s s o c i a t e d  with  the  h ig h  n i t r o g e n  c o n t e n t .  A 
c a s t  ingot ana t h e r e f o r e  nechined i n t o  a s tandard  rawed apec iaea  and t a s t e d .  
Me y ie ld  p a i n t  wee observed s ince  t h e r e  was no d e t e c t a b l e  p l a s t i c  flow and th e  
seap le  f a i l e d  w i t h  e b r i t t l e  h r e a h .  T h e r i a n - t i t a n  in n  and t h e r i a n -  s i r c o a i u e  
a l loys  wars p r e p a r e d  to  d e te r n in e  th e  e f f e c t  of a l l o y i n g  an the y i e l d  p s i a t .  
I n s u f f i c i e n t  e a a p l e s  were a v a i l a b l e  t o  p e r f o r a  c a r o f n l  t e s t s  w i th  d u p l i c a t e  
epec iaeaa ,  ha t ,  an the b as i s  e f  t h e  l i o i t e d  auaher o f  t e s t s ,  i t  a p p e a rs  t h a t  
t i t a n i a n  n i g h t  p e e s ih ly  reeeve t h e  y i e l d  p e i a t  e f  t h e r i a n .  T e s t in g  w i l l  be 
continued a s  a d d i t i o n a l  a an p les  bee owe a v a i l a b l e .  P r e s n a a b l y  th e  t i t a n i a n  
could t i e  up t h e  n i t ro g e n  or c a rb o n  and p rev en t  t h e i r  a i g r a t i a a  to  th e  d ie*  
locations .  The load e longation  d iagram  e f  t h e r i a n - t i t a n i a n  i s  shewn in F ig .  9. 
Thoriaa which had bees cold worked s l i g h t l y  to  reaeva  th e  y ie ld  p e ia t  ana  aged 
a t  rooa t e m p e r a t u r e  ia  as s t t e n p t  t o  cause the  y i e l d  p o i n t  to r e t o r n .  The 
spectnen which was aged for the  n a s i n u a  t i n e  e f  84 d a y s  did  s o t  show a y i e l d  
point ,  so a n o t h e r  specinea which has been aged a t  ro a n  t e n p e ra tu re  for  84 days 
was heated in  b o i l i n g  e a t e r  fo r  1 h r  and t e s t e d .  S i n c e  the y ie ld  p a i n t  was 
not found in t h i s  aaaple ,  wore t e a t  b a r s  ere being p rep a red  to age a t  e l e v a t e d  
ten p e rs tu res  b a t  below the r e c r y s t a l  1 i t a t i e a  t e n p e r a t u r e .

j ( f t  t a l a .  a. t . .  one Cm i i i I I ,  S. B., " TltU Nitt* Is f l a t  Crrvtsls. ** P ro s. P ip s . See (■) M, IN 
*“ (tese>.
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V t r t 'b a r in la c  mt Tkvrlaa . I t  has baa a noted th a t th o r iu a  doaa not work- 
hardoa ta  aay f r a a t  e x te n t d arin g  c a l d - r a i l i n g  s iaca  i t  say  ha redaeed aa 

aach aa 94% a ith o a t  an in ta ra a d ia ta  a a a a a l ia f  and a i th a a t  a x tra a a  change in  

hardaaaa. P r a l ia ia a r y  ta a ta  on tha r a ta  a f  w ork-hardening mt th a r ia a  shovad 

th a t  aaa t a f  tha  h a rd en in g  accarrad  v a ry  a a r ly ,  ia  th a  r a i l i n g  a p a r a t ia a .  
T h a ra fa ra , a p iaca a f  th a r ia a  aaa c o ld - r o l le d  ta  94.4% rad a c t tan w ith  piaeaa  

h a iag  e a t f ra a  tha  a r ig ia a l  th a r ia a  a f t a r  each S I r a d a c t io a . Owing ta  tha  

i n i t i a l  high ra ta  a f  werh-hardenings a a a l la r  iac raaaa ta  a f  c e ld -w o rk in g  wara 

need, ap ta  1011 e a ld -w o rk in g . Tha hardaaaa data aad dagraa a f  co ld -w o rk in g  

a ra  ahawn in Tah la  S. Beyond 10% c o ld -w o rk in g  tha ra ta  a f  w ork-hardening ia  

wary a a a l l ( aa ahawa g ra p h ic a lly  ia  F ig .  7 . Tha t a t a l  change ia  hardaaaa, 
a re a  w ith  la rg e  anaaata  a f  c e ld -w e rk ia g , ia  c e a p a re t ie e ly  a a a l l  (DPH tS  t a  

1S S ). O i f f a r a a t  l a t a  a f  th a r ia a  a la a  g iv e  d i f f e r e n t  r a a a l t a  ia  th a t  tha  
aasiaaa a tta ia a h la  hardaaaa ia aaaa tiaaa  laaa thea th a t ahaaa ia  F ig . 7. Th ia  
praaaaably ia  daw ta  d iffe re a c e a  ia  p a r i t y  a f  tha th a r ia a .

a f  fa ld * a a r la d  Thariaa

a •  

m  * n k iu  or cotr* §ov 11 ho
f tca M w i i m ) mm

• 9 7 .• 44 119.9
S 194.1 S4 m . s
4 1 IS .4 SS 111.4
4 1IS .S 49 121. S
• 114.9 4S ISS.S

14 U S .9 79 1SS.S

IS 114.4 7S 1S4.S
SI 117.4 99 ISS.S
ss 119.9 9S 1S7.1
St 119.S 99 114.4
ss 114.4 IS 1S I.9
4 t 119 .S 94 .9 1SS.4

V
•a a r  p e ta l I  le n t  laa  mt Thariaa . Tha a tady  a f  tha ra a  rya  t a l l  ia a t ie a  a f  

th a r ia a  haa ha a a a a a t ia a a i  hy d a t a r a ia a t ia a  a f  r a c r y a ta  1 1 ia a t ie a  c a r  a a a  
obtained hy ae ae a rfag  tha changwa a f  hardaaaa faaad a f t a r  h a a tia g  cold-worked
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I b o r i H  a t  c o u t s a t  Uapantmi f a r  * a r y i a |  l o n f t b s  o f  t i a o .  Tboro a r c  
c o a a id o ra b ia  r f i f f a r a a e a a  io  tbo b a r d a a a a  o f  d i f f o r o a t  l o t s  o f  t b o r i o a  a f t o r  
tb o  saqa aooaat  o f  d o f o r a a t i o a ;  tboa t b o  carvoa <lo a o t  a l o a y s  s t a r t  f r o a  tb o  
a saw valao o f  b a r d a o s s .  Thi* aaooaly v a i l  bo aora  t b o r o a g b ly  i a v o s t i f a t o d  i a  
tba  f a t a r a .  T y p ic a l  r o c r y s t a l l a a a t a o a  c a r v e s  ara  a boo* i a  F i f .  8, obicb a boo a 
tb o  t i a o  dopoadoaco o f  tbo r o c r y s t a l l i a a t i o a  a t  d i f f o r o a t  aaoab ta  of  co ld*  
o o r k i a f .  This  s t a d y  o i i l  bo c o a t ia a o d  t o  do to ra iao  tbo i s o t b o r a a l  r a c r y s t a l *  
l i t a t i o a  carvoa o f  t b o r i a a  a t  v a r io a s  t o a p o r a ta r a s  aad a t  d a f f s r o a t  dofraoa o f  
e a l d 'o o r b i a f .
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SECRET
I f .  ALUMINUM-SILICON-URANIUM MUSE DIAGRAM VOW

D a r ia f tka fa s t  q u arter  a lla y s  k i n  kaaa aada ap to study tka  aluainua- 
riak p a rt a l tka taraary A l-S i-U  phase diagraa. Tkis is  ia p a rta a t s in e s  i t  ia 
knows tk a t a a a a ll aaeaat a f  a i l ic o a  w ill  a l t a r  tka ara'aiaa-bear ia g  pkaaa ia  
a l la y a  a f  araa iaa  and a la a ia a a . I t  aappraaaas tka fe r a a t ia a  o f  UA1# and 
praaataa tka faraatiaa  a f  |UM,, akiek can e x h ib it  a sk iftad  l a t t i c a  paraaatar 
aaiag ta  tka a a k a tita tio a  a f  tka s i l ic o n  for tka aloaiaua ia  tk ia  pkaaa. Tkis 
baa a aaabsr a f ia p a r ta a t  o f f s e t s ,  sack oa in c r e a s in g  tka d a a a ity  o f  tka 
a raa iaa -k oariag  pkaaa sad p o sa ik ly  a k if t ia g  tka a a ta c tic  c o a p a a it io a  toward
tka a la a ia a a  a id s . A ll t k i s  aoy bo iaportaat ia  rad iation  daaaga a ia ca  i t  ia  
b e lie v e d  tkat p a r t ic le  a i s a  ia  iap ortaat. I t  a lso  paraita  tka aaa o f  a llo y s  
akiak have saaoskat d if fa r a a t  pkyaical p ro p er tie s .

Na a ttaap ta  kata kaaa aada ta  d o ta r a ia a  tka d iagraa  abase tka t r ip le  
a a ta e t ie  p a in t, or araaiaa percentage kigkor tkaa tkat ia  UBit . Tka data keiag  
s a l la a ta d  a a a a ist a f  d a ta r a ia a tia a a  a f tka r e la t iv e  aaeaat a f  UA1# ta  UAlj, 
l a t t ia a  par aaa ta rs , sad a ic  roo tree  taraa far SOS araaiaa a lla y a , c e a ta ia ia g  ap 
la  SOS a i l ia a a .

Tka r e s a l t e  ora fa r  fra a  being c a a p la ta  bat tka fa l lo w in g  fa c ta  era 
kaaaa* Tka praaaaca a f  tk a  a ra a ia a  deea a a t  laaar tka a l a a ia a a - a i i i c a a  
a a t a c t i c  teo p ere ta re  by a c re  tkaa aaa d e g r ee  a ia ca  th ere  aaa aa  d e te c te d  
akaag a . Using SOU a r a a ia a . only a beat t.O S a i l ia a a  ia  repaired far  caaplata  
sopp r e ss io n  a f tka UA1# . Tka kaaadariaa af tka tkree*pkaaa ragiaa  arc approx- 
ia a t a ly  U(AI|< M  ® * s .ss* s»  Al#>## l i ,  f | . Tka kaaadary p a ia ta  a f  
a la a ia a a  and a i l  ic e s  are b e lie v ed  ta  he tka aaaa aa tkaao far tk a  e la a ia a e -  
a i l i a a a  k iaary ayataa  a ia a a  r e la t io n  a f  a r a a ia a  baa aat kaaa d e te c te d  ia  
e i t h e r .  I t  areas tkat tk a  p a iat U(AI##M ia  a fane t i e s  e f  traps ra
te r s  aad tkat tk ia  ia  a e ly  aa average velar.
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M t i l l l *  I l f N i t *  !■  ged laa. Tests  were i n i t i a t e d  on severa l e le a e n ta  

sad a lla y s  to  d e te r a ia e  th e ir  c o rro s io n  ra s is ta a c e  t a  so d iaa  a t h i fh  t e a -  

peratures. The aodiua used fo r th ese  te s ts  eas o f co aw erc ie l p u r ity  (9 9 .9 S X )  

ehta iaed  fro a  March and Coapany. l a  the f i r s t  te s ta  th e  apeciaens ea rs  e n 
closed ia  Araco iro n  capsnlea. E a e a in a tie n  e f  the eep selee  showed th a t  th e  

aediea had leahad  through the capan le  hot tons sonatina d a rin g  the te a t  p e r io d , 
and i t  eaa cancladed th a t Arace would not centaia  ao d iaa .

M ast, te e ta  were aade using a ic h a l capsules, and i t  eaa feund th a t  t h is  

a a te r ie l ,  i f  p ro p e r ly  eelded, eonld con ta in  aodiua. S in ce  th ia  t ia e  the a a d ia a  

te a ts  have been in  evacuated n ic h e l e r s ta in le s s -s te e l capsules. P r e l ia ia e r y  

in ep ec tien , an a basis e f weight-change data on ly , in d ic a te s  th a t n ich e l ehaae  
feed re s is ta n c e , and th a t c e h a lt , aolybdenua, ts n ta le a , a lle y  N-1SS, in c o n e l,  
and in c e a e l X ahew f a i r  r e s is ta n c e  te  a e d ie a  f a r  400 hr a t  1000*C . The  

e te in le e a  e te e la  are e lse  being s tu d ie d  e a te n a iv e ly , in  the fe rn  e f  bath  f l a t  

stack end tu b in g , in  b ig h -te a p e ra ta ra  aadiaa. When a e ta lle g ra p h is  e a e a in e tia n  

e f  the apeciaea ia  cenpleted, acre d e ta ile d  ia fe r n a t ie a  w i l l  be reported .

■ a la r  l e i  a la  UnM . D uring th e  q u a rte r  work an t h is  co o lan t has been  

eeafined  te  search in g  fa r r e l ia b le  net hods te  produce a lew -carbonate w a te r -  

free  grade e f  a a d ia a  hydreside. F u rth e r  e v a lu a tio n  e f  the p r e lia ia e r y  te s ts  

( 4  hr a t 1 0 0 0 * 0  shewed th a t i r o n ,  t i r r o n iu a ,  c e lu a b ia n , and ts n ta le a  c a n -  

p le te ly  d ia e a lv a d  in  B aker's  c h e a ic e l reagent grade , 9 8 .9 *  aaaay NaOM. The
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e a s ie s t  tc l U i a l t M  I U « | |  (tra d e * 304, 310, 314, a id  3 4 7 ), aa n i l  as the  
hiph-teaperatare a ila y a  L WS aad V - M ,  were characterised  hy aa a a fa l ia t ia a  
tyya ef a ttack . O f the e e ts ll ic  M a te r ia ls  tested , aa ly  the a icke l capselea  
shared precise e f  ree ie tia p  NcOM at 1#M*C,

Is  the ceerd iaated  OfcNL NtPA M a te r ia ls  y re fra s , the prehlee e f ( i a d ia f  
s e ita h le  e a te r ie le  fa r  c e s te ie ie f  e e lte s  NeOH e i i l  he te rs e ly  the reepee* 
s ih i l i ty  e f the I V k  C hea ia try  Sect tee .

■ate rie ls  le  Lee# lateresa ie  the are e f ee ltee teed ee e heat - t r  ana f a r  

f le id  is the prey seed AW has iacr eased receatly .

P re lie iaery  testa  ceepleted le s t fea r ter ee sees e f  the eats 11 ic e leave te  
i  ad lasted Mode ra te ly  feed reaisteace e f  tee fe tea , a irc e e ie e , ire s , sad te a ts *  
lee , f a i r  re e ie te e c e  e f eelyhdeaea sad h e ry llie e ;  and peer ree is tae ce  e f  
t ite a ie e  aed a ichet eapeeed ta lead a t 1000*C far 40 hr. A dd itieeel teats  ere  
is  prepress te  d e te re ie e  the res ia teeee  e f  a ta ia te s e *s te e l a lleys  ia  c e e ta e t 
e ith  lead a t 1P#4*C. P e r t ic a la r  eephaais ia  heiap f i v e s  te  the s t r a i f h t  
chreeiea f e r r i t ic  e ta ie leae *s tee l a lle y s  aed es tra -le e -e e rh ea  pradea e f these.

• H a l  le  V ree lee* 41 eel eee A lley . Sees esp lere tery  cerres iea  te s ta  ears  
eede ee a fee se lected  pare eatals ia  the hepe ef f ie d ie p  e e te r ia le  te  ceatasa 
ee ltee  e re a ie e -e le e ia e a  a lley  ( t  e te e  I  e raa iae ). The te a t  teaperatare  eea  
1A0A*C ( l l l t * f  1 eed the tie s  at th is  taepsratare c m  4  h r.

i

taeples sere  c e rre s ie a -te s te d  hy ieeers iea  ia  a a ra e ie e -a le e ia e e  hath  
eeataieod ia  a le O  c ra c ih le  aeder a h laahet e f  ia e r t  pas. Metals te a te d  
iecleded h e r y ll ie e , t i ta e ia e , ire e , s irc e a ia e , e ieh iea , aed eelyhdeeee. Re- 
aa lts  iad icate th a t the shave ee ta la  are aet res ia tae t t e  the araa iae -heariep  
alaeieae at M M 'C

Nacre pheteprapha e f the te a t epecieeaa a fte r  te a t ere sheas ia  Tip. 14.

M IM IC  C tM M IM  VIS TIM

Parsed Peeves f le e  le a f a. The AW Eapiseeriap Creep has desipaed a farced  
ceavectiea leap e f  314 sta ia less s te e l fa r epersties w ith  sediae. The e a je r  
ceepsseats e f  the leap ere sear c e e p le tie a . (J ltie a te ly  i t  is  heped th a t th is  
leap s i l l  o p e ra te 'v ith  a teaperatare drep e f 1400 te  12S0*F eed a ith  a v e lo c ity
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.

io  U «  I m I  i t e l ia a  o f SO H / m o . The l« « f  boo •  k i i l t * i a  kaat • i c k u | « r  to  
redoce ostorool h a t i t f  a«4 c e e lia f  ra fa ira a a a ta . Coarootieael typo a ickra ta  
or kaatkal lypa k a a tia i oloooota w il l  bo aaad to  boot tbo loop, aad foreod o ir  
oftroo lo tioo  o i l l  bo coed fo r o o o lio f. Tbo loop o i l l  bo epaipped o itb  o loap 
took io to  obicb i t  coo bo eoptied io cooo o f eoorfoacy. Tbo Doo ipa  Croop boo 
o r io r o l  o ifb t c lo e tro a o fa e tic  paopo froo Cooorol l lo c t r ic ,  bot i a i t i a l l y  they 
ploo to  bofio opototiooo o itb  oo o loctrooofootic  poop 4 a o i|a a i oad coaotracted 
ot M i

Vborool Coerectlea Loopo Tbo tbo root coaroctioa loopo oro bo top operated 
by tbo AMP Cofiooortof Groop, o itb  e o ta lla rp ic a l cootrol tod oaaaieo tioa  to bo 
deee by tbo b f  Motoriolo Groop io tbo M l  M e ta lla rfy  D iv io ioo .

— porioootol Preeedere. Tbo tb o /eo l coaroctioa loopo oro f i r o t  elooood 
by doproooiof ood p icb lto y  oborO oocoooory. Tboy oro tboo f i l l e d  o itb  f ilto ro d  
oediee ood oporotod oodor o bo lino otooiopboro ot tooporotoroo op to  lJ M * f  for 
I M 9  br or o o t i l  f a i lo r o  o c e a n .  N icbroeo bootiag oloooota oro oood fo r  
boot!op tbo loopo, ood rocb wool bloobot io o o lo tio o  io oood fo r  io oo lo tio o . 
At proooot, tooporotoro d iffo ro o tio lo  botoooo $$ tod ! • • * €  oro boiop obtoiood 
or oood tbo loopo.

Mboo lool Aoolyolo ood Botollo«ropblo fto o lo o t loo lo o o d io to ly  o fto r tbo 
loopo oro f i l lo d  o oooplo o f oodioo io toboo froo  tbo loop for eaypoa oaolyoio. 
A fto r  tbo loop boo booa oporotod, o oooplo o f oodioo io toboo f r o *  tbo top cop 
fo r  ooyfoa oaolyoio, ood oooploo oro toboo fro o  tbo top ood b o tto o  copo fo r  
oorboo dotoroiootiooo ood opoctroocopic ooolyooa for oorrooioo prodoe to.

M otollofrapbic opocioooo o i l l  bo toboo froo tbo pipo oad a»oldo io  both 
tbo bot ood cold ooooo o f  tbo loop. Tbooo oooploo o i l l  bo ocooiood fo r cer- 
rooioo ood for coy ooidooco of o local boa Id-op o f corrooioo prodoeto.

dot 11 lo ry  M o iia w o i.  Too tb c ro o l-lo o p  f i l l i a f  doricea boro booa eoa- 
o tre e  tod. aad oao io  io  eperotioa o itb  oodioo. Io tbooo docicoo tbo lip o id  
o o to l io  forcod by io o r t  poo prooooro tb roopb c 5- or 10*M poroao o c ta l 
f i l t e r  io to  tbo loop. Three prcooaro ooooolo to bo oood oo d ry  beaea boro 
booa roceirod oad opeippod o itb  o o a il ia ry  eqaipatoat. Tbooo d ry  boaca o i l l
bo oood for loopo co aatro cto d  o f o o to r io lo  th a t eaaaot bo oapoood to  tbo 
o la oapboro ot tea t toaiporotaroo, aad for. opocial toato oborc oay aaoooal aafoty  
baoard caioto.

oo 0 * 0  o 0t o o  0 0 0  
O o  O o  0  0
o o o a o o a
O O O  0  0  0 o o
o o  e o o  o o o a o o

0 • 
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At p r M t a t  I t  1m m  Am *  Aaaa * r  * r *  I « i t |
• i l k  • • i i n  * t  f - 1 1 .  S* fa r la a p i Aar* Aaaa aaaataad a « u l l« |r a p k ic a U y .  
Tk* attaeAad ac k*d « l*  akori tk *  k a rfa  aaa A aiaf ayaratad *1 ? - | f  * r  asaaiaad  
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S t l l i c i i a l  m 4 taka u t a r i a l  i s  b a ia | p v aa a rti l a  fa k r ic a ia
• is  M  a iaa  barps a f ascii a f  tba ( a l lw ia i  a a ia v ia la :

S it a la ia laaa  a t  s a l 
4 t |  s ta in le ss  a t s a l  
444 a u la la a a  a la a l  
44# ala ia laaa  a la a l 
Mabel Grata A 
f sc ass I

S14 a la ia laaa  a la a l KLC 
4 l t  a la ia laaa  a taa i 
4)0 a la ia laaa  a la a l CLC 
SSI a la ia laaa  a la a l 
M chel Grata L 
lacaaal I

• •

ir lp t te e  a f  V asts- Aa aaa atep ia  tba a a la c iia a  mi a a la r ia ia  s a i l*  
•A la  fa r  aaa ia  fa b r ic a t in g  fact a ta a a a ia , c s a p a t ib i1i t y  t a a ia  bars baas 
i a i t i a t a t .  Tbaaa l a s t s  a i l l  a i t  ia  a a la a i ia f  p a r e is s tb la  c e a b ia a t ie a s  far  
aaaaaal  a t teaparataras mi iba a ttar  a f l l t t* C .

•  •

Apprepriate a sa b ia a tisa a  a f a a la r ia ia  aat physical shapes vara sa lac  ta t  
ta  f i t s  Iba a aat aat aarfaaaa af ia iaraa l. Tbeae aa la r ia ia  aara tb s a p lacet in 
a la ia la a a  • s te a l eapaalaa, iba eapaalaa aara e teca a ta d , aat iba a a ta  aara aaalat 
b f a s l t i a f .  Tba eapaalaa aat cast aat a aara tbaa b e l-esap et at abaat 1000*C la  
a b ia ia  •  44*  r a ta c lia a  ia  crass sa c tia a . f t  aaa bspsd ib a i ib ia  atap aaa I t  
a r a a ia  i a i i a a la  c a a ta c i  at aae ly  e ra a ta t a a r fa c a a . ib a s  a f f a r i a t  aaaiaaa  
ap p ertaa ity  far ia ta ra c tia a  i f  a tendency ta  tb ia  aaa praaaal.

Tba capsalaa aara b a a la t  far 10S br a t  1100*C ia  •  p r e te c  t i t s  b a lia a  
a a c lia a et, aa t aaaaiat f ir  aa ta llagrap k ic  aaaa iaa liaa  (Tabla 7 ) .

Tba f l r a i  cap sa la  l a  ba pracasaat ap aaat a l  •  saaa t a r i a f  iba f ia a l  
t l ia a s  a f  iba s r i f i a f  aparatiaa. Tba a ta ia la s a -s te a l  labs abaaat a ifa s  af  

te a r in g  1* iba r e g ie s  a f  iba p la fg st  c a ts  ia  faar af savaa sab seq aeat rase , 
e a a s is g  ra jac liaas a f sev era l a f tba ta c ts .  Tba capsala abicb raptarad at tba 
s e a s  aaa sa c lia a a t  a i lb a a l  farther b e a t-tr a a ta a a t la  abserve ib a  a f f e c t s  a f  
Iba aeag ia f aparatiaa. Nates aa aaaaiaatiaa a f  batb aa-saafad aa t beat*traatat 
s s a p le a  fa l la a . C apsalaa c a a ta ia ia f  tba c a a ta c t  aarfacaa U0 t - 314 , PaO-314 , 
UO,-Cb, BsO-Cb, Bs-316 , Bs-Cb, Be-UO,, Ba-BsO, aat Be-be arc b e in g  pracasaat.
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•  •

K i l l  S t a l e l e a s  I t M l  4 i la  tka  i i r t c t i r t  a l  tka 
e e rk e d  a t l f M a a a s  a flaw  p a t t e r a  aaa e v id e e t .  Tka ee ly k d eaaa  a a a  c racked  
U r m f k  a t  se v e ra l p e ia ta .  k * 4 w ti« a  ia  e ra* a  a a c t ia a  a f  tlM t t a y a a l i  aaa 
• a t  e a i f e r e ,  aad tk a ra  a a a  aa e r td e a c c  a f  r e e c t i e e  k a ta aa a  a e ly k d e a c a  aad 
a ta ia l a a a  s t e a l  aaaa a t ^ t i m  aka re  a p p e raa tly  f a  #4 c a a ta a t aaa s s d a .

• e a t - t r a a t a f . Tka a e ly k d e a e a  p rc e e a te d  a  r e e r y e t a l t i a e d  a t r a c t a r a .  
B a s il  t a a r a  se re  p reeea t a t  tk a  ia a a r  p e rtp k e ry  a f  tka  a ta ia la a a *  a t a a l  lay a r. 
T kara  aaa e r id e a c e  a f  f e r e e t i e a  af a tk» r4  pkaae  a t  tk a  Ha*114 i a t a r f a a a ,  
M t a a l i a f  l a t a  katk act a la .  Layar deptka a a ra  a f  tka  a r4ar a f  1/ISSS ia .

• a l y k f a a a a —t M  a t a i a l a a a  a ta a l  fk ia  e e a fc ia a tie e  r a ta l  ta4  i a  tka  aaaa 
f a a a r a l  a t r a a t a r a a  aa ia  tk a  aaaa a f  I k - I U  i a  k a tk  tka  ae* ecafad  aa4 k a e t-  
t r e s t e d  f ia a a a .  Bara a fa r  a  a ra a a tia a  a c c a rra 4  k a taaaa  tka a c lykdc a aai aa4 tka 
a t a i a l a a a  a ta a l  d e ria g  tk a  k a a t - t r a a ta a a t  p e r i  a d .

• a l y k f a a a a - f f , d a -a a e fa d  tk a ra  aaa r e d a c t ie e  a f  tka  a ra a a  a a c tia a  a f  
tk a  a a iy k 4aaaa, kat tka a a r f a r a  a f  tka a a ly k 4 a aa a  aaa ka4ly t r a c k e d .  Tka UOa 
a i a t a r a 4  p a r t i a l l y ,  kat tk a r a  aa ra  aa i a d i c a t i e a a  a f  tk a  f a r a a t i a a  a f  a aaa 
fk aaa  a t  tka  ia ta r f a a a .

* k •,

f a a t *  t r a a t r t f . ,  A a a ly k 4 a a a a  taka  e a c l a e e d  i a  a a t a i a l e e e * e t e e l  c a p t a i a  
a kaaa4 a d e f i a n t l y  r e e r y e t a l I i c e d  a t r a c t a r a  a t  i t a  a a t a r  p a r ip k a ry . ;  ( l a d ic a -  
t i a a a  a f  r a a a t i a a  a i t k  t k a  a t a i a l a a a  a t a a l  a a r a  a t r a a f  Kara.)  Hewevar. tka  
r e a r y e t e l l i a e d  a t r a c t a r a  § r a 4 « a l ly  fa*a aay t a  aa aa*eerkad a t r a c t a r a  a t  tka  
i a a a r  a a r f a c a .  Tkara aara  aa  p a s i t i v a  a i f a a  a f  r a a c t i a a  kataaaa tk a  aelykdeaea 
•a4 t k a  00 j ,  kat  ewiag t a  i r r a f a l a r i t y  a f  t k a  ae lykdeaea  a a r f a c a  i t  aaa a a t  
p a a a i k l a  t a  f a t  aa a k a a la ta  r a a a l t  f r a a  t k i a  r a a .

•e lykdaeae* Sad- 4a*aaag#4.. A v a r ied  a t r a c t a r a  r e a e l t e d  a i t k  aa  iadica> 
t i a a a  a f  a r a a a t i a a .

ff ra t*  t r e a t e d . .  A r a c r y a t a l  U sed  a t r a c t a r a  r e a d i e d  a i t k  a a  e r i d e a c e  a f  
r a a a t i a a  ka taaaa  ae lykdeaea  aad BaO. Tka aaaa  d i f f i c a l t i e e  a i t k  i r r a f a l a r i t y  
a f  a a r f a c a  aara praaaat  aa i a  tka k a a t - t r e a t e d  aolybdanea-U), a a a f l a .

C e l e a k l e e —t i t  f t a l a l a a a  S t e a l .  Ht mt -  Tka a a a f i a f  a p a r a t i a a  
r e a a l t e 4  i a c a a a id a ra k la  f l e a  a f  tka  c e le a k ie a  rods*contained ia  t k a  316>ataia- 
I aaa* a t a a l  j a c k e t .  Tkara  aaa d e f i a i t e  e v id e n c e  a f  i a t a r a c t i a a  k a ta a a a  tka 
c a l a a k i a a  aad tka* a t a a l .
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L ab oratory  ( p a r t  baa been noda a v a i l a b l e  aad tba  c q a ip a a n t  la ba f t  nn m g  

l a  a r r iv e  far  tba  paodar na ta l  lorgy la b o ra to ry .  Tba a a j a r  p tacaa  of a q a ip a a a t  
t a  ba t a a t a l l a d  aad t b a i r  aapactad d a l  tva ry  dataa are

IQUIHICNT COVANT IXPICT10 OILIVKIT

TS- too byd rao l ic  prase K. B. Vi 1 soa On band
Si*tea  b y d rao l ic  paodar praaa Ta ba ardarad
SB-tea t a b le  p r a a a Loomis November IS
Halybdeeea oooad foraaaa Ta ba ardarad
Barrel  Glabar toba  foraaaa Oa band

Ta ba .ardarad
Ajas Decaaber IS

4 - be spark-gap c o n v er te r Ajas Decaaber IS
B a i le r  a i r  c l a a a i f i a r October  SO
Ball  rock ( f a r  b a l l  a i l l a ) Oa band
Gance ocraaa  a b ab e r  o i th  screens Oa band
Atneepbero baa Ta ba ardarad
MC-27S package vacooa aystea Neveaber 1
P e l v e r i i e r Deceaber 1
Caaical  a i a a r Decaaber 1
Analy tica l  ba lance Oa band

M U U T IIN  a r  A N M M  STSOCTVM KV MLCCVIVt U A C S IM

Oaa a f  t b a  p e s a i b i l i t i s s  f o r  c a r r y i n g  tba  f o a l  c a a p a a a a t  a f  a f o a l  
a l a a a a t  ia  by i a p r a g a a t i o a  a f  a paraoa  a a t a l  layar  c r a a to d  an tba aorfaca  a f  a 
a e t a l l i e  toba.  T b ia  a r r a a f a a a o t  a b o o ld  fo ro iab  tba l a p a r t a o t  c h a r a c t e r i s t i c  
a f  in t imate  c o n t a c t  batoaaa aoorca a f  boat  in tba a la a a o t  and a food co n d o c to r  
f a r  raaoving t b i a  ban t .

S a l a c t i v a  l e a c h i n g  a f  p r a c i p i t a t a d  c a rb id e s  f r o a  a c a r b u r i t a d  a o r f a c a  
laya r  a f  a t a i a l a a o - a t a a l  tubing oaa t r i a d  as a aaaas a f  f a b r i c a t i n g  tba d e s i r e d  
pa raoa  l a y a r .  P r e l i s r i a a r y  a t t e m p t s  to  renove those  c a r b i d e s  wi th  S t r a o s a
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rtiftM proved a o M t h t t  d i s a p p o i n t  i n f . However, f u r t h e r  e x p e r i a e n t s  n r *  
p lonnod on kotk  tk o  knot t r o a tn o n t  o f  tko s t a i n l e s s  s t o n l  U  b t a in  a n o r #  
d o s i r s k l s  c a rb id e  d i s t r i b u t i o n  and on nodia for reaoval o f  tko carbides .

VBLPINd LABOKATOBV
* 0

Orders ksve keen plscad for sn a -c  in e r t - a r c  welder, a d-c eo tor  g e n e ra to r  
s e t  fer  ase as an i n e r t - a r c  welder ,  and an a ton ic -hydrogen  welder. D e l iv e ry  
i s  e spec ted an t h e a e  welders with in  th e  neat two nontha.

N ego t ia t ions  f o r  the purchase o f  a vacuus dry boa a r e  ia  progress.

C o n s t r u c t io n  o f  two p u r i f i c a t i o n  t r a i n s  for he l i 'aa  and argoa i s  c o a t e n -  
p lu ted

A SS-ke Lape l  high-frequency in d u c t io n  uni t  has keen obtained for nse in  
in e r t - a tn e a p h e re  and vacuun-brazing research .

C o n s t r u c t i o n  of  a 600-vol t  3 0 0 - ^ f  c o n d e n se r -d is ch a rg e  welder for  b n t t -  
e e td iog  of w ires  and th in-walled  t u b in g  i s  ia progrcas.

•e ld in g  off Bnlfbdeaeo. P r e l i n i n a r y  eaperineats  oa welding of nolybdeaun, 
in  which the f a c i l i t i e s  of the R esearch  Shops were used ,  have been u n su c ce ss 
f u l .  P e a a t e e l  n o ly b d sa u a  sh e e t  end rod have baea welded  w ith  a -c  and d - c  
i n e r t  o r e s  u e i a g  argon and t i e l i u e  o f  c o a n e r c i s l  p u r i t y .  The use e f  d - c  
e t r e i g h t  p o l a r i t y  with argoa o r  h e l i u e  was found to  be s u p e r i o r  to  u se  o f  
a - c .  Ail  e e l d e  c o r e  b r i t t l e ,  a c o n d i t i o n  which ia f r e q u e n t l y  su g g e s te d  as  
h e iag  due to  a p r e c i p i t a t e d  os ide  o r  o ther  phase a t  t h e  g r a in  boundaries  o f  
the  r e c r y s t e l l  i s o d  nolybdeaua.

A to n ic -h y d ro g e a  welds e f  F a a s t e e l  nelybdenun s h e e t  were a l s o  b r i t t l e ,  
l a e n i a s t i e e  e f  t h e  shee t  used in  t h e s e  e sp e r in e a t s  shooed  t h a t  the  n a t e r i a l  
eee l a e ia a te d .  These lan inates  s e p a r a t e d  upon repeated  beading.

tape r i  n e a t  a ueiag Clines arc  c a s t  oolybdenua are  to  be node.

• e ld in g  n f  Celanhlan. P r e l i n i n a r y  e s p e r i n e n t s  w i th  0 .0 2 0 - i a .  F a a s t e e l  
sheet  c e lu n h io a  in d ic a te d  th a t  t h i s  n a t e r i a l  can be welded. J o i s t s  node w i th  
e d-e i n e r t  e r e  n a ia g  k a l ian  end argon and an a-c i n e r t  a rc  udiag argoa were 
r e l a t i v e l y  s t r o n g  sad showed so n s  d u c t i l i t y  as i n d i c a t e d  by r ep e a te d  head  
t e s t a .
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i M i n l .  Eight B i l d v i i  la v a r -a r a  • • c h in a s  tad tao s e ra *  ty p e  s t re s s -  

ra p ta ra  • •c h in a s  have baan racaivad and a r a c ta d .  Twelve Lands and Northrop  
Speedoaaa-D .A .T . recorder c o n t r o l le r a ,  ona Spaadoaaa 12-po int r e c o r d e r ,  and 

oaa S 6 -p o ia t  p rac ia ion  in d ic a to r  un it  have boon racaivad and i n s t a l l e d .  At 
praaoat the operating and c o n tro l c irc u its  are  on teaporary a i r i a g  pending the 

d e l i v e r y  and in s t a l l a t io n  o f  the paraanant d a c t  vark . l a t a r i a  a p a r a t io a  is  

d i r e c t e d  toward s tu d y in g  th e  operation  and c o n t r o l  c h a r a c t e r is t i c s  o f  the 
i n s t a l l a t i o n s .  I t  is  d e f i n i t e l y  in d ica ted  t h a t  these ayateaa w i l l  a a ia ta ia  
the to a p a ra ta re  e i th ia  i l * C  for at least 400 hr. the longest a p a ra t io a  to data.

ART C re e p -ra p ta ra  T a s t in g .  H ig h - ta a p a r a ta r a  s tre n g th  d a t a  ora vary  

•  carca f o r  a llo y s  in  shoot or tube fern and a a o as is to a t for the ta s p a ra ta ra a  
•ad 1 i q a i d - a a t a l  a n v iro a a a a ts  expected ia  the  a i r c r a f t  r e a c to r .  The te s ta  

’ • i l l  bo soda on sheet specimens in inart-gas  and l iq u id -a a ta l  a a v iro a s a a ts  sad 
a t  ta s p a ra ta r a a  fro a  600 to  about 10P0°C. S in es  s a ita b la  e q u ip o a n t ia  not 
a v a i la b le  caasarcia 11 y . i t  is  aacasssry to develop and build th is  aquipoaat in 
the a re a .

S p e c ia l  la v a r-a ra  typo aachiaas are aoo aadar co n s tru e tio a . Vacaea and 
i a a r t -g a a  chaabara are ia  the f in a l  design s ta g e , and tha chaabera fo r  ta s t in g  
ia  l i q a i d  na ta l ara in  the p ra l ia in a ry  dasiga a taga . I f  schedules can be ac t,  
• a v a r a l  tea ts  ia  each aav ironaaat should be s ta r te d  during January. l f S l .

S in c e  a groat dost o f  p ips and tu b in g  a i l l  ha aaod ia  tb e  a i r c r a f t ,  
• t t a s ^ t a  ara being aada to  develop a c ra a p -ra p ta ra  tea t for such ahapas. Tha 
design oust provide for s a fe ly  ho ld iag 'tho l i q a id  n a ta l under pressure e i th e r  

ia a id a  or outside the t e s t  specimen at a la v a ta d  taapsrstaras fa r  long periods  
o f  t i s a .  Also, i t  eoald be des irab le  to provide os a ns to gangs tha d iseaa ioaa l  
change o f  both tha d ia a e te r  and tha length o f  tha  apaciaaa during  the te s t .

Craap o f  Uraalaa. Aa p a r t  o f  tha g e n e ra l  rasaarch on n a t a l  l i e  a ro a ia s  
•ad  as aa a id  to r e a c to r  dasiga i t  has baas daasod necessary to  s tu d y  tha 

•a c b a a ic a l  properties o f  a rs a ia a  at a lavatad tasparstares . The Baldwin lavar-  
ara  sach iaaa  and p a r t  o f  tha ia s tru o e a t a s a e o b lie s  sentioaad p r e v io u s ly  ara  
fa r  t h i s  purpose.
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T»« a r u i a a  apociacas k ia a  kaaa a w iir  s tre s s  as ks t s i i  batks f s r  shout 

700 h r. Oss saaple is  stressed ts  26,000 psi s t 100 "C sad tbs e tk e r t s  21 ,000  
psi s t  1S0*C. The e le a p s tie s  ts  date is  sheet 2%. Vacaaa cksabers , psaps, 
sad s p e c ia l faraaces are being precared for tbs s tudy  of tke creep o f a re a ie s  
st to sp ere te res  ap to sboat 000 *C.

A G a e rta e r cstkstoeotsr w ith  a s e n s it iv ity  of 0.00001 in . sad 12 p la t ia e a -  

s t r ip  e s te a e ie a  gauges bare bees procured. P la a a  a re  b e iag  c o n s id e re d  fo r  
e b ta ia ia g  s e v e ra l a t r ip  e s te a s ie a  gauges of ao lybdeaua fo r sp ec ia l parpesea . 
A 2 0 -ho g a a e lia e -d r iv e a  s ta a d -b y  e le c tr ic a l-p o s e r  a a i t  kas bees p ro cu red . A 
syatea fo r  tk e  p a r if ic s t io a  e f  tke  in e r t  gases is  being developed ia  tk e  ANP 
Creep e f  tk e  M ete lla rg y  D iv is io n .

U ra a ie a  e i l l  be tested ia  a vacaaa sad a t te a p e rs ta re s  as kigk aa 000*C . 
la  event e f  f a i la r e  e f  tke vacaaa systea e i tk  tke  p reseat v e n t i la t in g  ie a t a l -  

la t ie a  tk e  e n t i r e  b u ild in g  e e a ld  be c o a ta a ia a te d ; bonce tke p o r t io n  a f  tke  
v e a t i la t ia g  aystea serving tke  creep laboratory e i l l  be a e d ifie d .

49

SECRET
e •

• « s s •



SECRET
*

f l .  MECMAFIICAL PROPERTIES OF PURE METALS
* ■ ■■•• . . . . .  : k u - .,. . ' ...-.,.. * .  .. * . v . ...................

i

The second p a r t  a f  "A Study of S t r e e s - S t  r a in -T ia e  F u n c t io a a  a l  M eta ls” 
i s  s s s  i s  the r e p r o d u c t io n  a t a f s  aad s i l l  b# iaaasd aa a a ea o raad aa .  I t  een- 
t a i a a  th e  r s a a l t a  s f  e s p e r i a e n t a l  «ork oa copper a t  rooa t a a p a r a t a r a .  S traaa-  
a t r a i a - t i a a  curves  a a r a  obta inad  by v a r i o u s  aaaaa ,  a a i t a b l a  t a  tba  vary ing  
s t r a t a  r a t a s  aaad. At l a a  s t r a i a i a f  r a t a a  a i c r o f e r a e r  as tease*>eters  aara aaad 
k a f o r a  aackiag  a a t  t a .  T k a r a a f t a r  aa O la a a  a i c r a a a t a r  f a n g s ,  p rov ided  a i t k  
k a i f a  adgaa, aaa aaad f a r  aaaaar iag  tka d i s a s t e r s  af  tka t a a t  a p ac ia aa a .  Tiaa 
r e a d in g s  aara  raeordad throughout tka t a a t a .

At kigkar a t r a i a i a g  ra taa  a i c r o f e r a e r  e s ten a o ae te r s  e a r s  aaad fa r  s t r a i n s  
i p  t a  0 .2 5 ,  ka t  a t  s t r a i n s  k igkar  tkaa 0 .2 5  aad a t  tka f a a t a a t  a t r a i a  r a t a s  
a p k a ta g rap k ie  aa tk ad  f a r  raca rd iag  aad a a a a a r i a g  laad,  s t r a i n ,  and t i a a  aaa 
a a a d .  A 35-aa n o t i o n - p i c t u r e  caaara aaa a a t  up t a  pkatagrapk t k a  t a a t  speci-  
a a a ,  a t i a a  p iaca ,  and a laad gangs s i a u l t a a s s u s l y .  This i s  akaaa  in Pig. IS. 
T k i s  a a s i l i a r y  laad gangs ,  dr iven  by a a l s y a  n o ta ra ,  a c c a r a t a ly  rapradacad  tka 
r s s d i a g s  a f  tka a a i a  l aa d  ind ica to r .

Tka l e a d - s t r a i n - t i a a  d a ta  a b t a i a a d  a a r a  asrkad  ap i a t a  t r a a  s t r e s s -  
a a t a r a l  s t r a i n —t i a a  d i a g r a a s .  Tka s t r a i n i n g  r a t a a  can id  ka  c a a s i d a r a d  aa 
a p p r a s i a a t a l y  c o n s t a n t  ap t a  a a t a r a l  s t r a i n s  a f  0.S t a  M .  S a c t i a a a  perpen
d i c u l a r  t a  tka t i a a  c a o r d i a a t a  af tka t k r e e - d i a e e a i e a a l  d i a g r a a  tk aa  y ia ld  tka  
r a t a  a f  ckaaga i a  t r a a  s t r a a a  a i t k  n a t u r a l  a t r a i a  n la n a  <%?/»<).  O tk a r  
s a c t i a a n  p a r p a n d i c a l a r  t o  tk a  s t r a i n  c a a r d i n a t a  c a r r a s p a a d i a g l y  y i a l d  tka  
r a t a  a f  ckaaga a f  s t r a a a  s i t h  t i a a  a l s a a  (3i r / d t ) .  Tka t r a a  a t  r a s a —n a tu ra l  
s t r a i n — t i a a  d i a g r a a a  a f t e r  laag  i n t e r v a l s  y i a l d  s o r f a c s s  a k a a a  t a a g a a t s  
dcr /d t  ap p raack  a a r a  aa  a l i a i t .  Tka a t  ra sa*  s t r a i n  c a rv e  a f t e r  va ry  lang  
i a t a r v a l s  y ie lds  a c u rv e ,  r ( l ) ,  vkose t a a g a a t s  are aaaa ta tad  ( 3 r r /3 l ) t . Cor r e 
ap  end ing  s t r e s s  v a ln a s  a re  c a l l e d  ( r ) | t  Tka (<r)f va. I  c a rv e  i n  p r a a t i c n l l y  
i d e n t i c a l  a i t k  tk a  t r a a  s t r e s s —n a tu r a l  s t r a i n  carve a b t a i a a d  a t  e a c e e d ia j ly  
s l a a  a t r a i a i a g  r a t a s .  I a  Fig. 16 i s  a l a g - l a g  p l a t  a f  sack c a r v e s .  I t  nay ka 
a n t e d  t k a t  tka  c a r v e  e o a t a i n a  fea r  f i s s u r e s .  I t  ia  th o u g h t  t h a t  s t u d y  a f  
t k a  en rv a  ap to  a s t r a i n  of  0.01 a i t k  t k a  f i r s t  t ea  f l e x u r e s  any  show car* 
r e l a t i o n s  a i t k  a i a u t e  s t r u c t u r a l  changes. I f  t h i s  i s  aa, tba  r e l a t i e e s k i p  nay 
t k r a a  l i g h t  on tk a  f o r a a t i a n  and p r o p a g a t i o n  a f  d i n l a c a t i a a a .  Tkat  tkaaa  
f i s s u r e s  a re  not  a c c i d e n t a l  has keen a s c a r t a i n a d  by r e p e a t e d  t e a t s  u s in g
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d i f f e r e a t  t y p t a  o f  t a a t i a g  u c k i a t a ,  too  d i f f e r e a t  typo  a of o s t e a a e o a to r o ,  aad 
SB-4 a t r a i a  gaagoa.  Tbia i a  d e a o a s t r a t e d  by th r e e  i i i a a t r a t i o a a .  The d a ta  
o f  Fig.  IT o o r o  obtaiaod oo the 1 2 0 ,0 0 0 - ib. b y d ra o l i c  t a a a i l a  t a a t i a g  aac b ia o  
aod a i c r e f o r a e r  ex te a so o e te r .  Tboao o f  Fig. IS ooro o b ta iaod  by a boas- l o o d ia g  
typo c r a a p - t o a t i a g  aacbiao a r r a a g o d  for  t a a a i l a  t a a t i a g ,  aad Fig. 19 oaa  o b 
t a iao d  f r o a  t b o  b y d rao l ic  a a c b ia o ,  a a ia g  SB-4 a t r a i a  gaogoa. Tba p o r t i o a  o f  
tba  carve bo toooa  s t r a i a s  of  0 .0 1  aad 0. IS ia of  o ao ao a l  i a t o r a a t .  F ig a r o  14 
aboo* t h a t  t o o  p a r a l l a l  a t r a i g h t  l i a a a  coafo ra  a p p r o a i a a t a l y  t o  tbo p o r t i o o a  
o f  tbo c a r v e  ob icb  l i a  o o ta id o  tb o ao  l i a i t a .  P l a t t i a g  tba  valaoa  o f  9 do- 
aeribod by tb o  appor a t r a i g b t  l i a o  loaa tba ac toa l  9  valaoa givoa by tba  exper-  
i a a a t a l  a a r v o ,  a g a ia a t  a t r a i a  I ,  oa o b ta i a  tbo ca rv o  abooa ia  Fig .  20. Tbia  
t y p i e a l l y  akooad  p r o b a b i l i t y  a a r v a  i a d i c a t o a  v a ry  a t r o a g l y  aa i a a r a o a o  i a  
a t ro a a  i a v e r a e l y  p ro p o r t io a o l  t o  aooa procaaa o f  d o p l o t i a a  aad ia t b o a g b t  t a
i o d i a a t o  a ao ca ad  groap o f  p r o g r o a a i v a  a t r o c t a r a l  cbaagaa  ia  tbo a t r o i o o d

■

o c t a l .  Tbe p rocaaa  appaara to a t a r t  o i t b  1001 oaprocooaod o a t a l  ( o i t b  ro fo ro aco  
to  tba  oappoaod  aocaad groap o f  cbaagaa )  a t  a a t r a i a  o f  aboa t  0 .005 a ad  a 
r a p i d l y  i a c r o a a i a g  a t r a s a  d i f f o r o a t i a l .  Tbia ro acboa  a o ax iaaa  a t  a a t r a i a  
o f  O.tS aad tb o a  a loo ly  docroaaoa aa dap l o t i  oa o f  aaprocoaaad o c ta l  p ro g ro aaaa .  
Tboro ia  ro o o o o  to  b a l io v a  t h a t  above a a t r a i a  o f  0 .1 S  tb a  p rocaaa  i a  a o t  
aoaplotad b a t  coo t iaaoa  a t  aa i o c r o a a i a g l y  a loo r a t o  t o  a a a t o r a t i a a  p o i a t  a t  
aboat S.ST a b o ra  oo ooro aaprocoaaad  a a t a r i a l  ia  a v a i l a b l e .  A t h i r d  a t  ago o f  
d o f o r a a t i o o .  c h a r a c t e r i s o d  by a e c b i a g ,  beg iaa  a t  t b i a  p o i a t  aad p r o b a b l y  
c o o t io o ea  l i a o a r l y  (oa  tba  l o g - l o g  p l o t )  o a t i l  f r a c t a r a  occo ra .  The l o o t  
f l a a a r o  a t  o a t r a i a  of  eboot 1 .0  i a  ia  a l l  p r o b a b i l i t y  doe t e  tbe  r a p i d  io-  
e reaao  ia  a t r a i a  r a t e a  obicb r e a c h e s  treoeadooa a a g a i t o d e a  above a a t r a i a  o f  
aboat  1 .0 .  T b ia  lo o t  i a c re a a e  i a  a t r e a a  above tb e  l i a e a r  r e l a t i o a a b i p  i a  a 
g r a t i f y t a g ,  t h e e g k  ao t  by i ^ e l f  ad eq o a te ,  c a a f i r a a t i o a  o f  tb e  b y p o t b o a i a  
obicb p roaptod  tba praoea t  e a p e r i a o a t a  to  be aad e r ta b o a .  I t  ia aoggeatod tb o t  
tbo alopea o f  tb e  (<r)( e i rv e  aad p a r t i c e l a r l y  tbe l o c a t i o a a  of i t *  f i r a t  t h r e e  
f leaaroa  oay ebaage o i t b  a e a t r e a  oapoaare  aad aay tboa  th re e  l ig h t  oo r a d i a t i o a  
daaage p r e b lo a o .

For valaoa o f  a t r a i a  beloe 0.01 t b i a  expresa iea  r ed acea  t o f (Sa aad above 0 .  IS 
t o f t Sa , o b i c b  a re  i d e a t i c a l  i a  f o r a  o i t b  the  c o o a o a ly  aaed e a p r e a a i o a  fo r

«

Aa app ro x iaa ioa f o r  tbe  carve ia

* [ M t  ♦  ( i 9 * f I ) «*# *# a / , ] » " ( 1 )
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figure is - TRUE STRESS - NATURAL STRAIN DIAGRAM.
OFHC COPPER, SPECIMEN NO. 2.2911,
ROOM TEMPERATURE, BEAM LOADING 
TYPE CREEP TESTING MACHINE. LOADING 
RATE: y* LB. PER MIN. (1 5 0 0  PSI. PER HOUR)
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• t r a ia * i t r « M  e a r t a i .  I t  say be a e ttd  tk a t  wkeaever p a a a ik la  tka carva i t a a l f  
and aat aa ap p r? a iaa ta  expression fa r  i t  okaald ba aaa i.

Sactiaaa g iv in g  earvaa o f a traaa  *» . t ia a  fa r  a aaakar a f  valaea a f  a t r a ia  

a ra  akaaa ia  F ig . 21. Fraa tkaaa tka t i a a  faactiaas  a f  tka  a tra a a  a r t  obtained,

9  - 9 t  *  I I * t * 1 (2)

IV aaariea lly . tka v a r ia t io n  ia  s tra ta  v i t k  a tra ia  aad t ia a  ia  given ky

9  * 9 f  ♦ • . • * • * * • * • • • •  (2.1)

f a r  capper a t  ra a a  ta a p a ra ta ra . ia  g iven ky tka c a rv e  ia  F ig . Ik  or np-
p ra a ia a ta ly  ky tk a  aspraaaiaa

9 t  ■ ( f ,  ♦ <f# • * , ) « * • • • • ' • ] « •  * (SI ♦ j |a  * . » , / l j * a . , f <4 . 1)

By p a r t ia l  d i f f a r a n t ia t ie n  o f Eq. (2 )  tka aapraaa iaaa  / ,  aad f % ara ob
ta in e d . Tka c k a a fe  ia  a tra a a  a i t k  a t r a i a  aad t ia a  s ia a lta a a e a a ly  tkaa  ia

+  m < * / |  ♦  / , )  i t

Laval earvaa a f  tk a  a t r e s a -s t r a ia - t ia e  functiaaa  eb ta iaad  a t  a a a a a t ia lly  a a i-  

fa ra  a t ra ia  ra ta a  ara  givea ky

akara

a *  -
•  9 ) ♦  —  9 a '  |  c ♦ r

(2)

r * - f,)****** * «*••••'• .

Tkaaa ara c a lla d  (cr)^ leve l earvaa ia  a rd a r to doaota tk a  r a a t r ic t ia a  a f  a a i -  

fa ra  a t r a ia  r a ta .  Tka a a a o ric a l v a la a  o f  (a /f)< rf fv p  can ka obtained fro a  tka  
carva ia  F ig . I k .  We tke re fo re  caa w r i t e

t a ♦< 19  - 9 ~ J
(2. 1)
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SECRET
okere X is  e b t a i M i  fro o  tks  slops o f  tk a  cares is  F ig .  l i .  By h y p o th e s is , 
tkaoa caress oro ro lo ts d  to  tks crssp caress w ith  d e v ia tio n s  okick dopssd opoa 
saccsssies t in e  d e r iv a t iv e s  o f  tko  o t r s io  ra to s . Tks croop ra tss  ara d e r iv e d  
fro a  tks g sasra l oxprasaioa fo r  ckaage is  a trsaa  o i tk  s t r a in  sad t io s  skss so 
r o s tr ic t io a  is  p iocsd as tks s t r a in in g  ra ts . Tk ia  oars genera l oxprsasioa is

W  * * / |  ♦ / ,  ♦ • / ,  ♦ • / .  ♦ . . .  C4)

okick g ives tks  crssp  caress a t c o s a ta a t s trsss  skss r  is  kspt constan t. By , 
s o ttin g  dcr * 0 ,  so o k ta ia

a *
/ 1 • / »  *  • / (  * • • •  

/ • *  n
( 1  ♦ CJ

/.
(S )

skaro

< • / ,  ♦  O f .  ♦.

Tko r o la t io a  ko to o o a  tks  ( a ) v la s o l  caress and tko  c ro o p  c a re s s , d sso to d  

( * ) •  ia  order to  is d ic a ta  a c e as ta a t s trs s s  c o a d itio a , is  apparaat fro o  Eq. ( 5 ) .  
Tko C' In ac tio n  koa so fa r  not kooa d e te rn ia e d , bat tko corrsapoadsacs bat so on 

tko  too aota o f  s t r a in  ra ta a  is  in d ic a ts d  ia  Tablo f  and F ig . 22. T a k lo  B 
gieoa c a rrasp o ad iag  ea laas  o f  a a t a r a i  s t ra in  r a ta  and t io o  fo r a p a r t ic a la r  
o a p o ria s a ta l c ro o p  cares  a t a s lo w ly  ia c ro a a ia g  s tra a a  to  aboat 2 1 .T. Tko  

s t r a in  ra to s  o f  tko  (<r)f  le v e l ca reo a  ia  t k ia  1 ,1  aoigkborkood ara g ieo a  by  
tko  f i r s t  ta ro  o f  tko croop o q aatio a

( # ) •  *  i  -------------- d , 3 > -------------
t  0 .7  ♦  X /1 2 1 .7  - <rf )

(1 ♦ O ( * >

Valaes o f  X sad <*€ fo r  a s o r is s  o f  s t r a in s  ara o b ta in e d  f r o a  F ig . 14. Tko  
ra to s  a fo r  tko  a a ao ta ta d  t io s  e a la o s  are c a lc a la to d  and oatarsd  a lo n g s id e  

tks  creep ra to s . I t  is  aosa tk a t  i n i t i a l l y ,  tk a t  i s ,  oa tks t r a a s io a t ,  tk o  
creep ra ts s  are ao esra l orders o f oa g a it  ads less tkaa  tko  s tra in  ra ts s  g ie o a  
by tks lo es l ca re s s , okick ia  sxpsetod froo  tks kyp e tke s is . Daring tbs p e r io d  

o f secondary croop tks ra tss  are o f  tk s  sans order s f  a o g a ita d e , bat tks creep  
ra to s  are d a c ro o s ia g  ooro s lo w ly  tb o a  tks ra te s  o f  tk o  ( o ) r le v e l c a re s s .
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Th»» i« M t i r t l y  t o  be expected,  fo r  a i a c e  the  r a t a a  a r e  always slowing up, 
tiia  o f f a c t  of  t h e  a c c a l a r a t i o a  t a r o  C o u s t  taadl t o  v a n i a h  a f t a r  vary l o a g  
p e r io d s .  The r a t o a  of  the l a v a l  c u r v a a  a i l l  raack a a r o  akaad o f  tka  c r a a p  
r a t a a .  Tka c r a a p  co rv a  tkas lan d s  t o  approach tka  l a v a l  curva aa a l i o i t  
a f t a r  long p e r io d s  A r a t io n a l  a a th o d  o f  e x t r a p o l a t i n g  c ra a p  carves is  t k aa
a t  hand. Tka c r a a p  carvo l i a s  v i t k i n  the  l e v e l  c u rv e  up to the  reg ion  o f  
oochisg or t a t e r a a l  c r a i a  s e p a ra t io n .

A fact th a t  o a s t  a lso ha co n s id e re d  i s  tha t  the c ra ap  curves aero ob ta ined  
a t  c a a a ta a t  land.  This  has the a f f e c t  o f  in c ra a a in g  tk a  value of the f i r a t
t a r o  of Kg (A) above th a t  of the  l e v e l  curva and hence  o f  i n c r a a a in g  t k a  
c raap  r a t a .  C e n e to a t* a t r e a s  creep r a t a a  could be a o a l l o r  than the constan t*  
load creep r a t a a  g iven  in the t h i r d  co luon  of Table 8.

%

Further a t e d i e a  have bean p lan n e d ,  but e x p e r i e o n ta l  work w i l l  be raauoad
only a f t e r  a d a c i a i o a  kas bean roaebad  concerning the  p e r t i n e n c y  o f  f u r t h e r  
cork to tka g en e ra l  OflNL raaearck o b j e c t s .
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9. ■ 2 1 .0

10 1 0 ,6 0 9 3 0 .0 7 3 0 2 ,4 0 0 1 2 0 ,0 0 0

6 2 .0 0 0 4 2 .0 0 0

10 1 .6 0 0 2 1 .1 0 0

30 900 S .0 0 0

60 soo 2 .0 0 0

90 400 * 1 .0 5 0

100 * 2S7 405

500 0 .0 7 4 4 3 60 91

1 .0 0 0 0 .0 7 4 6 3 29 39

2 .0 0 0 0 .0 7 4 0 1 11 IS

3 .0 0 0 0 .0 7 4 71 9 9

4 .0 0 0 0 .07497 7. S 6

A 6 ,0 0 0 0.07S 08 4 .7 3 .4

1 2 .0 0 0 0 .07S 33 3 .6 1 .1  *

3 0 ,0 0 0 0 .07S 75 l .S 0 .4
* SO.00 0 0 .0 7 6

•
9 » 2 9 .0

19 29 ,1 0 0 100 0 .1 4 5 4 1 0 ,0 0 0 900

1 ,0 0 0 0 .149S 3 ,0 0 0 100

3 ,0 0 0 0 .1S 27 100 20
• 6,000 0.1SS3 65 ‘ 9

1 2 ,0 0 0 0 159 45 3 .5

3 0 ,0 0 0 0 .1 6 3 9 20 1

$0,000 0 .167S 16 0 .5
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P r t f t n l l M  o f  St N I i N n m  ( I r i a l H  l l l a y  l i n t  aad 1 * 4  Tke M a ta l le rg y  

D i v i s i o n  i u  re q e e s to d  t o ' f a m i s h  IS p io c o s  o f  5 *  Mo— U a l l e y  l a  ka need l a  

c o n n e c t io n  a i t k  a i y « r i a « i t i  be ing  c o n d u c te d  by tk a  U n i v e r s i t y  a f  C a l i f a r a i a  

R a d ia t i ob L a b o ra to ry .  Tka a a ta r ia l  fa ra ia k a d  aaa aa fa l la a a :

•  . ' *

4 p ie c e s  3/16 ky 4 ky  24 ia .

6 p ie c e s  1/1 by 4 ky  24 ia .

2 p ie c e s  1/2 ia  d i n .  ky S4 ia .  l o a f

Tka f l a t  p la t e s  a a ra  h o t * r e l i e d  f r e e  1- ky 4* by 4 * ia .  c a s t in g s ,  and tk a  

rada  aara aa tradad  l a  0 .9 4 0  ia .  d ia a a ta r  f r e e  a 3 - i a . - d i a a a t a r  k y 4 - ia  b i l l e t ,  

tk e a  h o t * r e l i e d  l a  a i i t

l a  ik a  i a i l i a l  pkaaa  a f  tk a  e a rk  i t  aaa faaad t k a t  t k a  a l l a y  c a a ld  ka 

r e l l a d  a a l i s f a c l o r i l y  i a  tka  gaaaa phase, ba t akaa tba gaaaa*quenched a a t a r i a l  

aaa f i r e a  a p p ra a ia a ta ly  2551 ra d a c t ia a  i a  tk a  c e ld - f i n i s h in g  p a sse s , aaa a f  t k a  

3 / 1 4 - i n .  p la ta s  c r a c k e d  d a r in g  r o l l i n g ,  aad t k ra a  a f  tk a  r a a a ia ia g  3 / 1 6 - ia .  

p l a t e s  f a i l a d  f i v e  d a ya  l a t a r .  A t y p i c a l  f a i l a r a  ia  skaaa  i a  F ig .  23. A l l  

I k a  3 /1 4 * ia .  p la t a s ,  c o ld * r e i l e d  a p p r a a ia a ta ly  fit, aad t k r a a  a f  tk a  l / l * i e .  

p l a l a a ,  c o ld * r o l l e d  a p p r a a ia a ta ly  1S5I, kad s p l i t  la a g tb a ia a  a i t k i a  10 days . 

C o l d - r a i l i n g  a f  t k a  a a t ra d a d  rod g a rs  a i a i l a r  r s s a l t s  a a c a p t  t k a t  tk a  rada  

c ra cksd  r a d i a l l y  i a t a  p ia c a s  aa s h o r t  as 1 /2  ia .  ia  la a g tk .

Tka f i a a l  p ro c a d a ra  aaad ia  tba p r a p a r a l ia a  a f  tka  r e p a i r e d  a a t a r i a l  aaa 

aa fa l la a a :

1. Skast ia g a ta  a f  a ra a ia a  c o a ta ia ia g  5% eolybdaaaa a a ra  a a l ta d  aad 
c a s t  i a  ta e a a a  i a  aa ia d a c t ia a  fa ra a c a .  Tka i n g o t s  a a ra  c a s t  
i a t a  v e r t i c a l  g r a p k i ta  ao lda .

2. A f t e r  c r o p p in g  tb o  s h r in k  head, tk a  p la ta s  aara k o a to d  to  IS0*C
i a  a c a l l  k a l k  a f  H ough ton 's  L i q a i d  Hast N.D. and ka Id  f o r  30 >
a ia .

3. Tka p la ta a  e a r s  than r o l l e d  ia  a 6- by 10*ia .  tw o - k ig k  a i l l  ta  
a i t k i a  0 .0 1 0  i a .  a f  the  f i a a l  s i t s  a i t k  r e d a c t i o n s  o f  aboat 
0 .0 5 0  i a .  p o r  pass. The n a t a l  oas ra h a a ta d  a f t e r  a b o a t fe a r  
passaa t o  a a i a t a i n  tb s  r e q u i r e d  te a p e ra tu ro  Tka p la t a a  aara 
o a ta r*q a a a cka d  a f t e r  the f i n a l  pass .

4. The p la t a s  w a rs  f i n i s h *  r o l  le d  c o ld  i a  a 20* by 3 0 > ia .  te o -h ig h  
a i l l

a
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S. Tba cold- Iiaiskod plitti ware M u a l t d  at ISO*C far 30 aia ia 
•a argaa ataaipkan sad water-qaeac bed.

4

6* The annealed plates reqaired aa additional straightening ia tila
10* by 16-in. sill.

Ilia 1/2-ia.-diaoeter rad aaa prepared by eitredtng a caat billet, 3*1/16 
ia. ia diaoeter by 6 ia., ta 0.160 ia. diaaeter at 900*C. The resaltiag rod 
aaa reheated ta 6S0*C. rallad ta aiaa, aad water*qneached. Tba aatraaiaa aaa 
seaeehat aiailar ta that af para araaiaai aacapt that higher praaaaraa aara 
reqaired. Tba aarfaca af tba aatradad rad bad aaaaatiaily tba aaoa appearance 
aa araaiaa previeasly aatradad ia tba gaoaa phase and aitb tba aaor dia. Tba 
praaaara reqaired far aatraaiaa aaa af tba ardar af 125,000 pai aa caaparad ta 
64,000 pai raqairad far tba aaaa aiaa araaiaa billat at 6S0*C.

Tba failaraa aacaaatarad ia tba railing aparatiaaa appaarad ta ba daa ta 
a pbaaa traaaferoatiea, i.a., tba traaafaraatiaa af tba rataiaad gaaaa pbaaa 
ta tba atabla alpha pbaaa plaa aa aafcaaaa pbaaa iadacad by tba celd-rel1ia§. 
Tba aaaaalad aatariai aaa qaita aaft (Vickara bardaaaa aaabar 140), bat it 
bardaaad rapidly apaa working, aa abava ia Fig. 24. Tbaro ia aiaa evidence 
af a bardaaaa iacraaaa aitb raaa*taoparatara aging iaoadiataly altar cold* 
aarkiag. Tba celd-werhed aatariai aaa abaaa by aaaaa af aa X-ray diffraction 
pattara ta ceasiat af alpha araaiaa.

Pabrlaatloa of Beater far Pila Plaaaatar. Tba Pbyaica Division af tba 
Oak Nidge National Laboratory roqaaatad tba Metallargy Division ta aaplara tba 
paaaibility af fabricating aa oarichad araaiaa boater af tba aluaiaao—  alaaiana- 
araaiaa allay aaadaicb typo ta bo aoed ia a aaall pila flaaoeter. Tba raqairad 
baator earn, node fraa a IX araaiaa-alaainea alloy, voald bo 2 aila thick by 
9/16 ia. by 1-3/8 ia. Tbo corn aaald ba oaclaaad ia a S-ail 2S-alaainua 
aavalapa.

It ia necessary to develop a oethod to dotoraiao tba location aad physi
cal aatliaa af tba araaiaa core aitbia tbo sandwich. Tba prosoat work baa 
boon diroctad toward developing a fabrication procedara that will pradaca a 
roctaagalar cora af the roqairod diaeasions. A 7HX araniua-alaainaa alloy 
has boaa aoed for this work since tbo boandory between tba fraae and tbe cora 
can eaoily be distingaiobed by aoe of a radiograph of this aaterial.
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Figure 24

Rate o f  Work Hardening o f  SX llo-U Alloy
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TIm  aetked • (  ( ik r ic a t iM  4 t v « l« f d  is  as ( • U m s :

1.: A S /U * ia . * iq i« r «  v i a i M  la  ^ n c M  ia  a 0 .0 4 4 - ia . piaea a l  28 
a lo a in v a , oail tK« v ia d e v  ia  f i l i a l  v i t h  a 3 /1 6 - ia . •sqaara Ay 
i . 0 4 4 - ia .  pines a f a l la y  p u e lit i  v ith  th# aaaa din.

S. The Iraaa  a i tk  aka a l la y  iaaarc ia  c ra s a -ra ile d  and tkaa end* 
ra ile d  ta give a 4 /1 4 - ky 11/32-ia . cara.

| .  Tka Iraaa  c a a ta ia ia f the cara ia  lin ed  a i t k  a ac rika r aad tk aa  
a p e n c il.

4. Tka tap aad kattaa akaata of 23 alaaiawa ara hr vs had a itk  a a i r a  
kraak, appliad ta  tka caatar fraaa ky n e tck iag , spot-voiding, a r  
s ta p lin g , aad tkaa lia a d  ta  apraa a itk  tka lia a a  aa tka fraa a .

I

5. Tka eandeick ia tkaa k a t-ro lie d  ta  tka daairad  tkiekaaaa.

Tkia l in in g  aatkad kaa kaaa a a tis fa c ta ry  ia  la c a tia g  tka a l la y  ca ra  ia  

aaly aaa a f  a ia  saadsickas fa k ric a ta d . Tka a id tk  a f  tka cara appaara aaay ta  
ta  aa a tra l ia  producing p s r a l la l  aides, kat caaaidarak la  length v a r ia t io n  tk a t  
did aat apraa a itk  tka liaaa  aa tka cover akaat kaa kaaa aapariaacad. Farther  
sack ia  ia  p ra f raas ia  tka d ira c tia a  a f radaciag tka eeeuat a f r a i l in g  aacaasary 
a f ta r  tk a  caver akaata ara aasaaklad. Tkia s k e a ld  f iv e  k a tta r  c a a t r a l  o f  
tka length a f  tka cara.

Vraalaa getting. U raaiaa aa ta l is ra tkar d i f f i c a l t  ta r a i l ,  e s p e c ia lly  
akaa large  radactiaaa ara aaadad. I t  aeeld ka d a a ira k la  akaa r o l l ia g  f a i l  ar 
tk ia  akaat ta  s ta r t a itk  a r e la t iv e ly  tk ia  ia g a t. Ta prava tka f a a a ik i l i t y  a f  
e a a tia g  tk ia -s h e e t  iag a ta  a f  a ra a ia a , a aaakar a f  cas tiag s  aara aada ia  
grapkita  aa lds 1/1 ky 4-1 /1  ky •  ia . Tka eaatiag aaa dona ia a vacaaa faraaca, 
aaiag a g ra p k ita -k e tto a  p a a r ia g  c ra e ik la  a k ic k  d ra in ed  in to  a s ta t io n a r y  
v e r t ic a l  a » ld . A good s a rfa c a  aaa akta iaad  aad tka  ingot aaa considered  
s a tis fa c to ry .

T k ia -a a ll  cylinders a f a ra a ia a  vara caat ia  varioaa siaaa. Three c y lin d e r^  
4 ia .-  la a g  a i t k  a v a il tk iekaaaa  a f 0.20 ia . aad having oataida d iaeaa io aa  
a f 2.42S, 2.S7S, aad 3.12$ i a . , resp ec tive ly , ware cast ia  g ra p k ita  aa lds . 
Tkese s ite s  v i l l  pa ra it a coace t r ie  srrangeaent a f  the takes.

■ a id in g  Lakeratery S arv lc a  la rk . C losing tk a  ends of the C ha lk  R iver 
alaaiaua fv a l rod aaa accoapliahod ky a-c argon-arc voiding, and the req u ire - 
aaat o f a lo a k -t ig k t jo in t  van aa t. Tka leak te s t  vaa parfaraad ky pressure- 
tasting  v i t k  dry nitrogen.
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A p ro lia ia a ry  i t t d y  of v i c m - f t r u c i  b r u i i |  o f copper to copper l id  

copper to oraaiaa ooo perforood for tke MTB creep, asiag a I - i a .  resistance- . 
hooted toko faraaco. Copper'to-copper vac ana- feraoco broi iag eao foead feas ib le  
w ith  toot speciaeas as iag  coppor-o ileer e a te c t ic  bracing a l lo y .  When tr ie d  
o i t h  oraaiaa, fo ra a tio a  of a b r i t t lo  in te r a c t s ! l ie  phase oad lock o f flo e  o f 
the  krosiag a llo y  eere observed. Vscaaa krosiag of a copper-oraaiaa p ic to re - 
fraao aaooakly o i l l  ke ottoaptod ia  a la rg e r  faraaco.

•ore loo garb o f l i e  I I I  Creep. The fo llo o ia g  service oork oas porforaod 
Ay tke MTR Creep:

1. Fear largo pieces of 347 otaio looo stool aero s tre s s -re lie v e d  for 
tke Coatrol Shops.

S. Five I / I - i a .  a ilv o r  plates ooro ra ile d  for Y-1S.

S. Three codaiaa shoots ooro ro lle d  to  0 .0 IS ia . for T - 12.

4. Too s a a il shoots of p lo tiaaa  ooro ro lle d  to 0.01$ ia .  for Y - 12.

5. Too p la to o  o f  1 /4 - ia .  Boral ooro ro lle d  to 1 /1  i a .  fo r the 
Reactor Technology D ivisioa.

0

■locallaoooas. Additional serv ice oork porforaod for varices d iv is io a s
a t  OWL oad greaps o i t k ia  tbs Metallurgy D iv is io a  iacledos the fo lloo iag:

0

1. F ro p o ra tio a  o f  too a o lts  o f  SS S i — 9 5 * Fo to bo aood by tbo 
Physics D iv is io a  for grooiag s ia g lo  crysta ls .

2. Froporatioa o f  sa iagot o f SO* Fo— Co for tbo Phyoico D iv is io a .

S. F rop oratioa  o f  U-Za, P b-B i, sad U-Al a lloys  for 1iq a id -a e ta ls
oork.

4. F ro p o ra tio a  o f a llo ys  o f s i l v e r  o i tk  Cd, la ,  Sa, aad Sb fo r  
ia to ra s l f r ic t io a  aoasersaoats.

5. F ro p o ra tio a  o f saaplos of Araco iro a  o itb  raadaa o r ie n ta t io n
sad o i tk  a g ra ia  s i te  o f 10 to  20 a ic ro as  fo r th e  Physics
D ivis ioa .

6. Fabrica tion  o f a neobor o f copper tabes o ith  as ia to r a s l  layer  
o f b isaetb  to  bo esod as counter tabes by the H e a lth  Physics 
D ivis ioa .

7. Fabricstioa o f oao Chalk River fool assoably.
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•  » Akraas. L. A. G riggs, E. P.

Adsas. R. E. Haaby, D. E.
Adsas on, G. M. H is. J . N.

• Aadsrssn, A. G. H. Howa, J. T.
• '  *

Baaktr, L. I . Had a on, R. J.
* b i * « r ,  R. J. Jacos, D. J.

• B il l is g to n ,  D. S. Jakaaaa, R. V.
Blscksksr, P. M. J a t ta r ,  L. E.
B ls w itt, T. H. Layma. E. E.
Rsaer• E. S ., J r • L e s lie , B. C
Baria, B. S ., J r . Mealy, V. D.
■•as, G. N. M i l la r ,  E. C.
Boyd, E. R. Marray, G. T .;
Bayla. E. J. Of la ,  J. C.

t Braaaaaa, A. D. O liv e r ,  R. B.
0 Bridges, V. H P a tr ia rc a , P.

Baker, D. 0. Pea, a  B.
Carr, H T. Papa, J. E.

. * Childress, K. A. Raaaaa, D. E.
Calkaaa, R.' R ., J r. S a itk , C. D.0. » Ceeley, G. E. S a itk . C  L.

* Craaaa, R. S. S a itk , G. P ., J r
Caaaiagkaa, J. R. T a y lo r, 1. E.

• Catekar, C. P. Thaaaa, M. J.
Day, R. B. T ra t ta r ,  L. R.
Droataa, P. W. Taraar, J. P.
Eaataa, D. S. Wallaca, H. J.% Eraia, J. H. Wallace, R. M.
Foldasa, M. J. Weaver, C. W.
Plyaa, J. B. Webb, R. S.

• Prye, J. H ., J r . W illia a s , R. 0.
0 Paltea, T. V. W ilsoa, J. C.

* <■. • Glasgow, L. G. Woods, J. W.
Go Ida ton, G. D. Zakas, J. C.

• Gray, R. J.
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