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ClIl~69
UBTLIIURCY DIVISION
CQuarterly Report
Peried Inding llay 31, 1943

The new l'etallurgy laboratory building is schednled for capletion
late in July; in the meantime, experimontal work comtimes in a mmber
of temporary laboratorics scattercd over the plamt.

I.  Corrosion

A.  Berylliun Corrosion

Threo beryllinm samples have now been exposed to 5 x 1072 1t | 1120
in oxygon~saturated re-distilled water at 90°C for 143 days, with cssentially
no visible attacke Presumably this metal is protected quite woll from attack
by pure water plus peroxida.
| Hoctron-diffraction pictures of the filn formed on two berylliam
sarples in the above solution wore taken after 14 and 5 days exposurc. The
sane raterial was indicated, of greater thickness vhore Hie eXpogurc was
longer, but it could not be identificd, since L. T. livman does not have on
file the pattern found. Prosumably it is a substance wich, because it has
not boen discovered befors, has not becn previously investigated by eloctron
diffraction. It scoms likely that tihc substance is some form of hydrated
berylliun oxide.

After only two days exposurc to omyren-saturated distilled water
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(obtained fron J. Snglish) at 90YC, beryllium samples showed considerabic
amounbs of whitc spotty deposit, aml pits had been formed. After additions
this water contaiiod between le.U and 1.5 ppm chloride ion and 0.3 x 107 3.3 115000
The narked increase in corrosion rate due be relatively small amounts of
chloride ion is timus shown (copper was low in this solution, ~~0.07 ppm).
L cimilar cffect due to copper, with possible acceloration due tc chloride, has
proviously been reportede
4 sarple was subnmitted for olectron~diffraction idertification of
the £ilm aftor 42 hours cxposure to the above conditions. Leowman was unablo
to work wiﬁ.‘.z it, prosunably because the coat was too bullyy, and has sent it
o the K~2% instrunmont people to atterpt to zet the diffractior. pattern.
Apparatas to neasuredoctrical resistance and effcctive cabacity
of sarface {ilms has been unior concideration for some tinme. It is plamned o
have such equipment built within the noxt noath. :

Bs Developnent of a Batly and Procedare for Zlectropolishing
Uraniun-ilurdinon J1loys

This work was undertaizen at thc roqiest of D. S. Bi aton in
order to provide a mtalloSrapiﬂé nolishing technique which could be ééoplied
to irradiated alloy samles. llectropolishing involves the controlled,
anodic digsolution of surface metal; a techrique well-adapted to 'rn,mote
control operation.

A variety of bath types were explored over a limited range of

opcrating conditions. Samples ol rolled, 57 wraniun alloy sheot wore usode
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(1) Caustic Batas
Ovor a concontration range fronm 2.50 to 507 amd
operating from 0-20 volts at room terperature,
solutions of KO produiced an etched surfaco.

(2) Tlucboric _.cid DRath
Tho Mcoa procedure for purc Junmimin and solid
solution aluminum alloys was tried without success.
There appeared to be an oxcessive attac): on 4
U Alg and cutectic.

(3) Phosphoric - Sulfiric - Chronmic Lcids :
Sarples ancdically treated in baths of this type
shaved preferential atbac: on tho eatectic and
inclusions. Iic corplete survey of thic *.ne bath
was nadcs

(4) KOl - K €05 ~ lag PO, Baths
Several baths made up with varying anoanto of these
compounds were testod under varyin: conditious. 4
satislfactory bath and procedurc wore developed.

Jecorrended bath and procedurcs

KOl 1.07

L 2. 55

1a4P0; 12150 2057

e Dalance

Temoerature 80 - 1n09;

Tine : 10 -~ 30 minutes
Voltaze 5«15

Current ensity  approx. 0.2 aps/en?
Stirring rild, mechanical

This treatnent works satisfactorily for specinens polishod thwroush
3/0 papor, but not too well when the rolled alloy sacet is processed without
prior abrading. Thc polish obtaincd coparcs favorably with usual mochamical
polishes. The na'n objection is that the cutoctic and inclusions, although
well defined, appcar in slicht relief. Since it would be dosirable 4o bring
out e alumimn structure and boundaries nore clearly, soe relativoly pure
alurtimin sheet will be studiede It is hopod that wor: with this maderial
will suggest modifications in the bath or in the procodurce.
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C. Plating of Uraniun Dars for Protection from Oxidation
Dur 07 Heabing and Working

Several saples of araniun mtai were plated for A.G.ll.Anderson.
The procedure is deseribed by “ray in CT-2116. The production of a non-adhorent
electrodeposited, netal env;elopc, about the uramium was readily accorplished by
uging anodic alkaline cleanin: followed by anodic treatnent in concontratod
IpS0, at 30-40°C. with 15 volts applicd between the uraniun and the graphito
catiode. 4 "flash" curront is ploduced ard drops off to nearly zero in tronty
seconds. Tollowing ri:sing , the sarplo is imediately plated in essontially
standarc baths. Saplos with silwer, mickel, and corposite nickel~silvor plates
were propa:i-od. Silver plates, of this mon-adharent typc, save adequato protoc—
tion fron o:d.dation but were too malleable under forging conditions since they
pulled free fron the urarmium and tcnded to split. Iickol did not show satig-
factory protection vhen the plated uranilm was heated in air.

laterials have been received which pon:ﬁ.t the préparation of
plated uranium samplos having an adherent deposit of elobtro depogited metal.
This procedure, vhich is also fully describod in GT-2116, is based on a pre-
treatment etch using trichlore-acetic acide The function of the eteh is to.
‘remove worked metal and produce a f£ilm free surface. Samples arc currently
being plated by this procodurce.

\

II. Dlistoring and Uarping of Hanford Slugs

L temporary laboratory within the structurc of the permanont
Vetallurgy Laboratory building was 'milt and equipped, induction heating equip—-
ment, furnaces, creep tost:.ng machines and sirple metallopraphic ecp.ivment in-
stalled and put into servica.
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The design of ﬂ\lﬁ apparatus to reproduce Hanford type radia}. thermal
gradients has been completed and construction 'of this cquipnment begun; it
45 scheduled Yo go imto cporation in /umust.
I e e elibletesd o deutaten s netiod foo joining slups
ond 4o end by brazing. 'Z:'mc was chosen as tho brazing natorial, but satisfactory
brazes in air using Alecoa flax eould not be cbtained at temperaturoes under 600%.
Since this terperature is above the melting point of the Al-Gi bond in lanford
sluzs, this procedure was sbandoned. '.‘lffo:bs to pre~tin the alumimm with gine
!worc also unsuccessful because of thé 1 f.*.l brazing temperaturc required. o :
successful proccdurc was £ ally cvolved in which the aluwrimm surface was
coatod umiformly with zinc by placing a coin of rolled zinc on a shis hoatod
to 500°C and abrading the surface whilo the zine was in the nolton conditions
The slugs could thon be Lrazed at a tomoramré of 450% by abrading the ends
of the slugs againgt one anothers .Joints prepared in this way show excellent
bonding and tho hasard of flux inclusions is obviated since flux is not useds
.,qtupmnt is now under construction which will permit cight slugs to be braszed
end to ond into a straight cmooth rod. v

Scpipmcnt to rapidly and sutomatically record slus profilos has been
constructod using a lathe as a holding and indoxing ﬁ:x:bure, a rricrotorque
potentioncter mounted on a dial sage as a measuring device; anxi a Drowm
racordoy to record tixe potentioncter sisgnal and in-afzslate this into a mapnificd
profile. This equipment has already been used to detormine the profile ropro-
dueibility of a spocial tool dosigned to nachine slin cuts followiny slug
contours. | |
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o creep testing units have been imta.ueé and modified by the addition
of an 0il bath for testin: uraniun in the range of 100 to 350C. Test runs havo
been startod wit': uraniun specimens machined fron Han oxd cxtyudod hap matorial.
In addition, temsile tosts is the same temperature range -aror being nade.

Lathematical analysis of the u,ngoratun, gradionts in slugs heabed by
differont nethods is bo.ln”' contirmed. Ca...culat:.ons have been made using data
fron the h'ber:zmro on the variatic: of theymal conductivity and eloctﬁcal
resigtivity with texpefatm for the heat '?ouorat_on at lanford and for hcd'b.‘LD(_,
by the passase of ol cctric curromt. It has been shorm that the sldn effoet at
60 cyclos is noeglizible and the calculations alrcady carricd out for direect
current arc directly applicablo. losuming a congtant surface tomperature of
100 and a centor terperatare of 5009 u, the naimn disercpancy bet,,‘oon‘tl’xe'
teperature: distribution procduced by electm.c heoatinz and that arising in
pile operation doos not excoed 2%, “or a ceator tarperature of 0% the
Razinm deviation does not oexceed 1OCo Cn the other hand, if the tcxperamre
distribution is approxinated by a sirnle parabola, this deviates fron the
actual case by as mch as 22% whon the sarface and contor tarmeratures are
respectively 100 and 50'00:'3:9 Thermal stresses werc calculated for tho
terperature distribution under Hanford heatin: and for a Simple parabola,
anc were found to diflor bJ at most 5 pereent. Tue snall differences wore
not sigrmificant in viaw of thg presont uncertainty in the expected amount
of stress relief by plastic flow. An cffort will be nade to interpret these
Yelastics strosses in torns of the creep. 4o be expected bocause of the high

trescese  lo effort was made to take into account te probable deersase

4]

in thornal conuctivity at Tan:ord as a result of radiation.
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