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Although the "uletallurgy Division still lacka adequate experf- 

mental facilitiea, t h f s  situation 18 expecbd t o  be remedied i n  t h e  

very near futurrs. The design work on the new laboratory and office 

build- fop the DivZsIm, ternorar5J.y halted in Emember as a r e d u l t  . 

of terninatfon of the bUex Corporation contmct, was resumed late f i  

. December by a new architeat-sngheer, Patchen & Zfinmerman. Progress has 

bean quits sertisfactolrg, and all  drawings should be completed in Apdl. 

Constmctian work w a s  reguaned in Januarg by J. A, Jams Cao3struetim 

Compmiy end is proceeding concurrenfl:r with design. The building i a  

expected to 'be ready for oecupanoy I n  June or July. SubstantZalIy al;t 

major items of equipment for the laboratories have been acquired or &v 

cm order, 

a rrodest increase in personnel w i l l  permlt vigorma prosecu%ion of the 

reseamh program proposed for  the Bletallurgy Division (issued Kerch'23, 

194$), This p m g m  outlines attacks on the follmhg pmblems: 



h T 0 8 i q  

A. P r e ~  aratkm e. nd Praaertles of ox& de Fi- 

I n i t i d  attempts to prepare &de filma on beryllium Qy 

Carrodbg in hydrogen p e t d d e  soluiiiana met with some di f f loul ty ,  

remlting fram the preaenae of copper in the dirstslled water oupply 

aufficienrt t o  oawe tke fornation of capper oxide deposit (#I the surfeme 

of the apacimn m d  very rapid decomposftion of the prox3.de. By the use 

of Pediatilled water, t h i s  difficulty was sesentfally elininatad. Na 

00ppep oxide was deposited OBI the samples anif the decomposition of 

hydrogen pgrcnride, though erratOet mns reduced to a masonable rate, 

POUS. beqyIUum spgcinnena have raw been corroding far !54 day8 

in oxygan-saturated, r e d i s t i l l e d  water aontaiaing 3.3 x 

90%. The mly visible change in the 6ampleS afte~ 50 daye exposure 

Fig2 at 

vas a slight deorsase in lustre, Sfnce that t i m e  S Q ~  local attaak, 

accompanied b.Jt the formation of a white aomsion product, &m occurred 

in areas coincident with m i a c e  imperfecticms an the aa~nplea, 

It is planned t o  neamre -&e electrical resistance Bpld the 

effective capacity of the oxide films an these sanp'les by means of 



mher of coproaian tes ta  will be expanded t o  p m i t  the investigation of 

a larger number of coxhaion variables and these over 'EBidur mngea 

R, Radwticm of the "hiekness of A l ~ z ~ i n ~ m  C o a t b i z  an Slws 

A small range of eovoaitian end other conditfons of operation 

were tried r:ithmt 1rdicatfm of su~mss. Efforts t o  obtain a 

more q l d  mte of s o l u t b ~ ~  of the mtal by inoreasing the 

amaunt ofwater or by addfng HCP e?-pared promiafng, but anodic 

removal of the aluminm was irrt?tquler and a completely sotie- 

factory procedure would pmbablp r e q u i r e  considerable develop- 

!i%ese solutfcms attacked the aluminum anodes 'cut an3.y under 

co~ditions which required high v o l t a p a  (10-1C volts) and vhich 

produced an cnodized coatbg, Addition of IJaOff to the bath 



inomesed the rate of attaokibut metal remmal was not uaiform 

and same specimens acquired a hydrated iron oxide deposit, 

3. R a m  Bath 

fn teats w i t h  10 per cent MaOFI S O f s l t i O n  the alumirmm m d s a  

acquired rather beav deposits of hydrated i ron  oxZde at 

applied voltages greater than 3 voltss Upan raising the bath 

temperature to 75%, decreasing the applied voltage to 

1,5 - 2,5 (giving a current denceify of 1 - 5 q , / s q . h , )  and 

atimlng the bath, the elum3mn was fcnmd t o  aoqUire 8 very 

fine, l c o s e ,  black coating of Iron rather than the hydrated 

iron oxide and t o  be etohed i n  a unlfom&anmr. 

Further development revealed the folluwing conditione t o  

giwe quite satisfactory metal removals 

sorutloa - INNSOH 

Cathode - Copper 

Temperature - 70% 

C m n t  DeasfQ - 0-5 8mps/sq,in, of anode 

Them waa no difference in uniformity whether current was 

employed or not, but greater m r e c t s  gave hQhr rates of 

' metal remmalo Intermittent dips produced tb same uniformity 

of attack as a single dip which permits the accurate control 

of coating thickness. A1wh.m-silicon brazing alley showed 



a behavior similar t o  tha t  of 1/29 2s aluaalnum, 

1 

The first atterpt to use this mathod t o  reduce the thick- 

ness of the aluminum on Hanford slugs failed because of 8evere 

pittingo 

proteeted the alurninwn s h  neither the hot aUsali nor 5 per 

con% hydrofluorla acid w a r l d  remove it, Evideme for the 

belief that the film is respcmsible fo r  inactivity ra ther  than 

the cmdftion of the metal I s  found in the visible opaque glare 

It was apparent that an exeadingly msistant f i lm 

them treated tho procedure ~eeoarmended abme for dissolving I 

almnlnum, Geasrd removal of durn- xesulted but p5t tbg  

continued, Further work t o  remw~ t h i s  film m i l l  be required 

before the probbm can be considered ,to have been solved, 

JL w aipitla and.3listeriap: O H  f anf o r d S  ll&@ 

A. Elcb8Irf. meatal. Studieg 

In order t o  determine whether the observed dimeneiandl inatability 

of Ranford slugs is caused by them1 stresses ra ther  than neu%rQn bombad- 

slent,a special anparatus has been designed t o  sirmilate the temperatura 

gradients and tenperaturn cyclea of alugs in the Ranford pilea,  This irr 

t o  be accomplished 

heating and high velocity water coollng of sluga s i n g l y  or in groups, The 

folkwing specific p h w a  of t h i s  investigation have been urdertakeni 

1, The design of the qparatua ha8 been largely completed; 

pracllrement of assembly parts is actively under way ,  

the eimultaneoua high curreat electric resistanoa 



2, A telqnorarg laboratory, c l th in  the structure of the new 

metallurgical labomtorg budlding, has been designed and 

c o n s t m h d  to h a w e  Wis equl-t. This w i l l  pennit i t a  

actual w e  at  least three rnontfia prior t o  tine the entiro 

laboratory beaomea available 

3, The problem of brazing single c& aluga i n t o  long 

atmight bare has  been greatly simplified Qy the w e  of 

zinc foil which melts a t  a cmsiderablg lower tenpazature than 

the A X - S I  alloy bond of the can, and zine plating the almdnum 

ends to eliminate the nemssity for fluxing, Further devdap- 

menta am needed in connection nith jigs for alignment and the 

use of a lm oxygen content brazing atmwphem, such aa purified 

hydrogen, requisfte for produuing acmd bra& jdnta, 

4 Q  Equipment to rapidly WRSUZW, magnify end recrord bowbg ard 

surfam imgularitiea of d u g s  has been designed and pro- 

curemsnt of component parts initiated, 

5 #  Creep %eating equipment has been purchased t o  determbe the 

propenaity of uranium t o  slow flow, vxler maU loada, at 

elevated temperatma in the ~ange of those characteristic of 

p i l e  operation, The heathg furnacm of t h i s  equipment has 

been comletely redesi-d t o  permit the testing of uranium. 

A theoretfedl and378f.8 of z;ko pmbh of stmsa distribution %n 

eledrically heated Found bars i a  nearl,v complete. Equat€aas far the 

temperature diatributian under the assumption that the e l e o t r l d  maia- 

tams aml thermal conductivity are linear functions of temperature have 

been derived with appropriate e~rpsessioas for the average eleotrical 



. .  

resirstance, the power, and the voltage for say tenpemtm diffemms 

between center and surface. These  o a l d a t i m a  wera based on heat* 

brg d i m t  cumnt, and extension to the case of 60 cyclo alternating cur- 

mnf, differing slightly beauae of the skb ei'feot, l s  underwzq. 

Additional, studies on the calculation of the thermal strss~ed 

and r r t lwha under the &we conditions of heating for elastic media have 

bean completed; t h i s  work will have to be extended t o  ~lastia materiala 

alncse the calculafied atmsses far exceed the predicted creep atmllgth of 

-mo 

In ammetion w i t h  this general problem themethe& canaidam- . 
tiom bave ?men Wertafcen concerning the otressssset up 

tesperqture change8 in pol;lerystallirae aggregates a i  ortberhomt&e 

urgstala, Thb nork egplin has been luted t o  the elasfla cam and 

w i l l  have t o  be extezdad t o  plastic materials ainoe the calculations 

show a maximum nicmscgie stress in the oow of untnirrar of loo0 lba./sq.in, 

per 4% change In ttmperah, 

111. Gene ral canad, deratltwa 

gradu4 

b 

In addit ion tot the two major projects described above, a large 

variety of dnor nra'nlems are under consideration, These fnclude constant 

and detailed review of the progress of design and cumtmfian of the new 

labomtorg, work on radiation effects (described in the Quarte~ly Report 

of the Phyioa Diviaiun, CNL-351, cwlpletim of the design and installa- 

tion of v a m m  meltbe equipment, preparation of allaya of uranium with 

the trsnsitlan mtels, forging and drcwbg of uraniam bars of mall ec& 

cram seatian preliminary t o  the praductim of such shapes f m  enriched 

uranium, and planning for more extensive experimntal work upon completion 



!he staff' of the Divisiorm mbera eleven technical ernd three 
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