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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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REPORT FOR WEEK ENDING MARCE 150 1946      41

METALLURGY SECTION - FRANK FOOTEs SECTION  CHIW
-

Total  active   pe/connel  as   of  Zkrch  15,   1946   -  -  86
Academic - „,  „ 0 -==---   24
Non-academic  -  -  -  - -  -.-  -  -  12

Tranefors in - 'P= " · - - - - = - - - - - -·0 0·
Transfers out  e, = - =-- e - - - 0 0 e a 4, - 0

..
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7'   .  ,   MN· 101 = Metallurgy of  Triballoy and its AllayeI.

bare .Me·tags Material deposil:ed on Wie inner wr.11 of an evacuated quartz tube during...=="=.="-="---"."9

the annealing of purd tuballoy metal at lOCOIC was identified ae· Tu02 and TuS136
Tuballoy-Columbi Alloyss  During this week, the' 2" dikceter water-cooled copper gold-'.==„-=.-„.                  i-

Was   usencr  ·ca;:6 FEFEEballoy··,colunibium  alloys o   ·  A·  4% aolumbilm billet  was    suocea-fully cast at 14000CD .tut an attempt to cast a 6% columbium billet failed because of in-ability to pour the molt duo to Stopp3r rod fed.lureo  An attempt to cast a 200 lbo
rolling billet of 2% columbiun-·tmballoy failed because the ch'arge could not bo heatedsuff iciontly by direat idduc tione Hereaftera refraotory oxide   orucibles   used   in  thothree-hundred pound micarte. furnace will be placed inside graphite inductor shellsi
The rat 33 of transformatien of sing30 (1 )  phass low (le 25 4, and 6.5) percent Col=-'       umb:lea alloys at BOOIC wore studied,  San-Dleg use:d had previously been homogenized, re=crystallizedo ·and quenched from 1000'Ca After tho treattlents· at BOOIC the samples were '1

, poliohed,  electrouetched in HSFOA- solui;ion and,olismincd under polar'ized light to ob-4 ..Berve the qxtent of transforrav102.0  In general the rates of traneforiation were fasterf     than ¢:cpootedo  I:a all the alloys transforna'bion was vell begun after 15 minutes+Vappe.rently complete. in the '1% alloy), and e.lmosta if noto complete after ote houro  The20  4,  and · 6.5% alloys  t.rensformed at  approximately  the  same rates*. yielding grains  of
alpha   tuballoy'  and   very   fine   t're=ph,Ase   regions   as .  tranoformation   products e

Expstiments have been conducted in an effori to arrive at a satisfactory teehniquf forhigh  tomparatnro  heal;  treatments -of  folumbium alloye -f,or X-ray diffraction snalyes soRods filed out of the inget soctionss'and pariders of the 9% alloy were used*   The follow=
ing  observations. have  been  sade  aft'er  heat  treating  at  10000Cs

la  Although higil vacuum (black. discharge) mas usede TuO:  Mas depomited on all quartstubes and was also fo,aid on the sp36immnso

20  Redd heat,.treated unprot oted· ·in quarts tubeso and alao those rud in Columbium foiland BeD protecting orucibles seemed to lose tuballoym the high angle lines beingdiffuse and noticeably shifted toward the purs columbium positions with inereaeingtimo of heat treatmente

..t
. 3*  Rods heat treated ia protective tuballcy cylinders gave sharp high angle 'lineswhich remain Constant. ia position nith incieasing time of heat treatmelite  Thesereds after trent: nto although brighteetv have a metallio appearing Tu  scaloo

60  Pander treated in protectilye, T,G cylinders show diffuse lineso
A red filed from a 1% tagot wes heat treated at 6900C for 16 hours and quenched in
ria*   ro    Only  the  alpha  tuballoy  pattern  59,Pgarede  end the lines  were  vat,154Ed,z   izv=*
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Tonsile and hot compression tests wero run on specingns cut fros the ings cast thorium
billet Soo  A-390    The  piece  of  motal  Prom 'whiah  thz,  speeimens  were  cut  appeared  to, be
from the top of the billete

The tensile  strengths  of 27.0  standard 6/16' toneile,speeinvns were  37,000 Bad 20,000
v             lbs/eqoin.    The  speeiamn which  exhibited  the . lower  strength  had  a  porous.  str,ici·.ure  arid

seenBd to  contain  an  uausually'  large  quantity  of  inclusions#    Tho  373000  lb/sqain  fig-
wre oorresponds to the resulto obtained ai a. number of other tonsilo tints rhich have

5
been run on Aaes oast *horiume

Thorium=Beryllisa Alloys: Corrosion results of alloyss as cast,; in boiling wai;or tezt,

ares
Nominal Composition Houro in Test     '  Weight 2Chpj e Rate  .

' Wto % Be ( Irg/'<:Dr /hour)-.-"==,™==*=-". 1,=..=== W*-bl.Za=„„===.,„='---

004 112 00005

009' 112 i Oe008

106 (melt prepared in BeO 112, 0o002

xible)
106 (781* prepared in 7.12 04002

grai hits   3:ible)
- 112 00001

%'

Thorium,*Cerium Alloyss   Thorium=Gorium alloys,. containing 20016 37000 67483 and Bdul
bt % Ce l#Og, 500 700 and 90 ate % *arium) hene been prepared and excninode The alloys
were  easily mado under argon and there appoare to be  complete soli bility la both liquid

-     and solid stateao  Tho kierostru *tures consiat of extreaely cored dendrites with' 161
melting impuritiss betmeen the dendrites*   The alloys rre soft -06#' intergran-ul,mr orack-
ing causes low duotilitie  Hot working is limited by sumceptibility to 0:7.dationg  9hg
alloys will be homogenized to eliminsto coring and further cold uorking tests will ba
madee

ThoriumrIron Alloysi    Filings of the 505% Fe alloy were andemled fer one waok at 7250C
e and water quenchedo - The diffraotion pattsrn itdicetes some solubility of iron in thor=

ium,   Lines supposedly of a' thorium-ircn coripound are also present.

ThoriuzpSilicon Alloye% Corrosion results of alloyso es Gasto in boiling distilled
water test ares

Nominal Compositioll Hours in Test Wto,Ch ipe Rate,

Wtc % Si ··     ims/(Er,nour)..=.-#-%4.--=.=--"-'.„=..."=.-===„"«=e

· 100 112 00002

2 00 112 00002

4u3 112 0o002

Thorium-Beryllium-Silicon Alloys:  Approxisate eorrgsion rate lons of tho 1% Bes 006%
E i alloy in boiling distilled water was 00001 lag/ozof/60-ur after 112 hours in tosto

MM 301 - Metalhargy of Boryllium and its Allo*s
-

Pure  Metals   Tzo   beryllium  extrusions   of   4   to   1   reduction  were   axamir.ed  for  reorysial=
'lisationg , One #as extri*lcd a<; a ram speed of 9026 in/3300 end the cthor at 21:76 in/seoo
Neither sample showed recry@tnllizationa both somploa rera hacily orack,do
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Tubillor->Zirconiwg Alloys:    Thermal analyses ,·:ere inade on tio specimens of 30 ato %
zirconiume  No conclusiono could· be msde from 'the resultes either incomplete mixing or.

ooncentration  gradient 3· Bro  GRBpee·ted«    This  work  18  contindinge

Tuballoy-Columbiump,Zirconium Alloys: In order to Qheek the' degree of gamma stability

in ·the 6 Zr·.,2 Cb conpooitiono which originally shomed a feather•olike structure in the
grain bolm.drtries ph28 homogenized and r;ater quonch from 1000'Co a small 6 Zr-2 Cb

4                         SGI·lple  was   r6"qucached  from  100000      The   difference   in   Gootion   increased   the   quenching

rats such that the. gama phase ele retainedc

Also,   a   rechgok  on   the   8  hour,·,850'C   heat   treated   samples   was   carried   out   (these   had        ,

=   been previously quenched from 1000'C· and were gamma phaseo) Previously the samples nero
water   quanched  fron  ike   850'   tedperature;  howevers   air  quenching  allowed   the   gaums   phase'

to  trensforme  producing kn  imoroase  of  20=23 RC  pointe  for all'compositionse   A ooqplete  
comIarative micro=structore exmaination on sampjes quenched by air and water will be      .-

coeploted in the next rreeke

Metallographle examination of the simplcs tree.ted for 256 hours at 600'C showsd complete

tranaformr.tion for all compositionso evidenced by a lamellar 'type of precipitation
chEracteristic of an eutectoide

.

Corrosion results  of the alloys in boiling diatilled water test areg

Nominal Composition .· lifte Change Rate (mg/=2/itr)
*B% Zi. B Cb *A.-1-"----=#-*

2          2          ' 000004 000008-

4          2 000008 Oe0001

6               2 0,000"' 000005=

2      4            060006 - 000007
' 4 4 000005 000005

2         6 0:,0005 Oe0001

sA·€eat treatments   256 hours at 850'C aMd slow water quench: 446 hours.in testo
*B=Heat treatip.cn#8  256 hours e.t 72500 and slow water quenchs 446 hours in teste

#

EM  201  ™  Metallurgy  of  Thorly= and  its  Alloys /
-

Pure· Metal:   Static Hot Wire=Metal produced fron We.;tinghouse crude thoriums samples
before and after working and annsalineD was submitted for chemical analysiso  The tot-
al  production  for   the  wock  Fas  50516  gre.ms o   all  fron  Wostinghmase  crude  materialo

Carbon enalyses of hot wire Eletal produced from Ames thori  pas 2*4 and 205 ppmo

Flow Hot lirer·Two successful runs produced 006 gram and. 005 grams of therium oaoho
The formar was. with the stopcook beiveed the mercury diffudion pump and the system
barely open and the latter with· the stopsock. wide openo  The flow system ts now being

ocmpletely revampede

Flo'& Hot Tube - Using an aluirdum insert two exporilronts produced '1.86 grams and 1048
grams of a brittle mstallie apparing ma':seriale  X-ray dnalyses gave a good 1#02 pat-
torn with one extra line.  Further experimsnts will be conducted using a beryllia lined

aluadum .tube.:,     Throd   thoriun  extrusions D   one   16  to   1  reduction  and   tmo   4  to   1   reduction,
all extruded at varying temparatures, were examinedo  The metal contained a large
amount of inclusion and foreign structuraa  Ae yet no satisfactory poliah has bemn

obtained to detoro,ine -roOD/Stallizationo   ,                                                                  *
h.'.:....   . '.„--'.

A lighte-·brora product forMad by the action of anhydrous HCl in absolute alcohol on
thorium vas   found  to   give   the   same   diffraction   pattern  as   white   Th02   and   the   variown

othsr. colored oxides of thorium investigateda

J              .  .     ,         .=""6<5 1  i.i  PE 9 1.ili =iN=-=-
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MM.-4.el -7  Metal»rgy. of.-Oiher  Metals  and. Alloys;

' Static tests on low ee,rbon steela Redium carbon steel, 18=8 stainless steele and 6%
eolumb ium=tuballoy  alloy  in  liquid  zodiua  at  500'C  were  started  on Mareh 10tho     The
samples  wlll  be  remoled  from  the   test   end  exwmined  on  March  leth e     A  similar   test  on

alaR,inm  in  molten   sodium  at   300'C  vas   started  on  March  13* e

. Future work on .this problem will be direoted toward more quantitwtive tests mt higher
testing timpera'tures in 11.quid sodimn essentially free-from eodium oxidee

/ 601 n Eleotrpplatint; and Other Coatings,

Pretreatment of Thwrlumd   No work Fas done on this problem during the past weeko

Columblum   Plfting s An attempt was made to produoe a columbium compound of inter·»
-"="=--I-£=
mediate valenee by the reduction of pentavalent columbium with metallio magnesium in

dilute acid solutione  Scms reduction probably oocurred as indicated by the change incolor of the solutiono  Isolation of the reduced compound was not suecessfule

A fused melt consisting of equal parts by weight of Lial end 101 (E=lting point 400'C)
was prepared.  The electrolytic condactivity of this melt is very good,  A columbium
anode corroded very readily with the fomation of a light colored insoluble material
-which permeated the melto  A low melting.subs'tesnees possibly an alloy of Li and Cua
formed at the copper cathode and dropped off into the bathe  After electrolyzing for
e short time a piece of iron res substituted for the ooppero  Continuing the eleetroly-

-        sis  lead  to  the  deposition  of  copper  on  the  iron  cathode o    No  columbium was depositedo

Beryllium  Platin _.    A   rolled   steel  handle  was   tried   as   a   support  for   slugso      The   slug
:.      aTZ«:Ai537&<f =2".f during plating (7450() but evidence of deterioration of the stoel=

tuballoy junetion ras notedu  A coppsr haAdle failed after & few minutes at 915'Co  The
use of 120 211 tungsten wire is being inrestigatede .

Cursory experiments on the corrosion of extruded 2, beryllium rod in the beryllima
plating be. tho the latter being maintained at a dull red heate produced the following
results S

la  An area of rovghly 2/3 sgo in of Be lost 1302 mgs. in 30 mintueso  Gassing was
observed at the Be surface and a loosen black powder formed on the surface of
the metalo

20 Anodic corrosion of Be (copper cathode) showed an apparent anode efficiency of
135%0  Gassing wr.s observed at both electrodes end a black powder formed on the
Be suriaoeo r- 4-, 4. ....,

1                                     1Beryllium oxyflucride softens but 4004 not.aelt as the temperature is raiseds thus the.."".

us@..     of   this   salt   alone ·  is   not Batis factory  for plmting  purposeso     The furnace being
used for the beryllium plating work was damaged when soms of the melt spilled out of
the gradlite crucible end. came in contact with the alundum furnace corea  This ace=
ident held up work on this problem during the past weeke

..,       '

A & W-slug was Be-plated :in the genie rangeo The plate was discontinuous but in places
where there was plate the thickness was consistently 003 milso There was a dark line
at the interfaceo  The berylliua itself was fairly cleano No diffusion of beryllium
into taballey could be doteotedo

A second i  W-slug was plated in the alpha rangeo There wie very little plate foundo
Where there was plate the thiokaess ranged from 0005 to 001 mile and there was a very
heavy dark line at the interfaces -:3,-.-- ,(7:*#Ir,7/.../...:7#.'.7..-e...-I..'

,<*,*i: i:  .c   .:-: ·::.4 ;» i.' i : ., I.            faLL                       '
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MM 7 - Servioo

10  TMo ·silver coatod glass tubos vere platod vith copper for Dro Shu.; 'lia Karsolle

20  Two Zm rods of thorium Mdre plated nitil Oe005" of ooppor for H* Bothlze of tho

Fabrioation Seationo

'              Bo Trm copper electrical  connectors  Fore   ellv,cr  platcd  for  tho  cloctric*.sno 1

40  A brass counter chamber rns pl&ted Fwith (6ppet· cild erlother 3-8.0 177.citinum plated

for Miss Burko of the Instrugents SGuti
on*

56   A piece of titauium was eoppor platcd for Joc lane of' the X-ray group,

2     -

--.
K

i

  tz" /fi - i: i  :6 <: C: 1 E- E 1- 2 1...

.......... ....... ---



-  -- -*I---i...'.-----

,--*;---i..... 'fl
-.,E 1 ,_-wa.__-1  3          r--         .,1

1,-              · -

E.W.Brugmann, Section Chief
Corrosion Section RePort  for Week Ending March 14,1945

Active Personnel as of March 14, 1945
,

57

Academic                 18

Non-academic             19

             Transfers in                            
            0

Transfers out (Wilma Potts, Tobbie Zion)            2

MM 102 = Tuballoy and Allois

The following tests on tuballoy-alloys were  run in boil.ing distilled

water.  All samples had been hot rolled and then heat treated two hours at

8500Cs followed by a water queneh (heat treatment No.1).   Data en the 4% CD
alloy, especially at the short exposure times, are considered to be less

reliable than the others.

..=-

Uncertainty in Average rate

Nominal Ueight loss due to Time of metal loss

Composi- neight of Cleaning Procedure 02 from stgri; of

Alloy tion by retal Lost Estimated from clean- Test  tast

No. Weight (grams)  tmg/cmf) ine curve (mg) hrs  mg/cm2/hr

1,1 6% Cb 7.3 0.58 4(1) 195 0000310.001

192 4% Cb 4.6 Oe48 not determinod(2) 24  0*02

9 e5 0.96 not determined(2) 48 0002

7 o3
0 072              not    detervi  led

(2) 102.5 0.007

lp3 2% Cb 1.4 OF17 0.1(3           24  0.007

2 el 0 24 0*1(3) 48  0:003

11 05 0.4(5) 191 00007

(1)  Cleaned with 8803 at 26Uc

(2)      Cleaned  with  30%  H['103  at  room temperature, criterion' of clean sample   is

loss of colored film o
(3)  Cleaned with 25% HNO3 at room temperaturee

A specimen of alloy 1,1 (6% Cb, heat  treated  two  hours  at  8500C,   WQ)

was tested in a 1%.solu'tion of sodium chloride, heated in the steam autoclave

at 125 lbs/sq ino steam pressureu  The weight loss in one day was 0.06 me/(76-

and in two days was 0.17 mg/cm2 as determined on a specimen from which the

corrosion product was not removed.  The weight loss measured in the same way

on alloy 101 in distilled water in the autoclave under the some conditions

has been reported as Oo03 mg/amB (after two days) and 0.00 me/em2 (after
four   days)  0

At 30(, 40% nitric acid gave a cleaning curve on a corroded specimen

of alloy 1,1 in which, after a small but rapid initial loss,
 the rate of

weight loss continued to increase  with  time  for  the  five hours tested o
Alloy 1,2 under the same conditions shoWed a point of inflection between

the slower oxide removal (following rapid initial reaction) and the Some-
·              what higher rate at which the very nearly clean metal went into solution.

In general the rate thought to be characteristic of the nearly clean metal

for the 6% and 4% columbium alloys semotlass increases with-time and sometimes
..„.

.-'.--&- .-'- -
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does note Alloy 1,1 cleaned in 10% nitric acid et a temperature of
84 s.   2'C,   also   gave a cleaning curve  with  such o point of inflection.
Neither type of cleaning curve is as valuable as the simple curve in which
the rapid initial rate of weight loss decreases quite sharply to a distinct-
ly smaller constant valueo

Limits of uncertainty in the metal weight loss eau be determined
objectively   in   the case where a point of inflaction   is   found    (though  they

'               are wide in this case) o   In  Dhe case where tle ra-be of weight less
continually increases, the decj.sion as to vAiEn i;he semple is cl.san del:0%.s
more upon the appearance of the sample than on the actual cleanins cur,ya.
More suitable cleaning agents   are   scught,

MM  202   -   Thorium and Alloys

An 813 hour test has been completed va Thorium alloy containing 0.6%
tuballoy in aerated water flowing at 20 ft'(sec containinG 20 ppm Calf 5
6 ppm Mg,r,  85 ppm. SO ,  1 ppm Cl-,  ·-' 5x].0-0 N ]1202  at  70bc,  PH 6.5.   As  re-
ported   last  week,   The   average weight change   of the three   uncleancd   specimens
was  17 o5 mg/cm2/hr loss. After clemning,   the   sainples   sheaed   an   average  rato
of metal loss from the start of 25.8 mg/(62/hr.

MM 3.2 - Beryllium and Alloys
4

Beryllium exposed seven days in Naal soluticn at 700C and c.toospileric
pressure undergoes weight   change   (samples   cleaned  with  25%  m03  at  room
temperatures) as follows:

ppm Cl- In Oxygen Free Solution In Oxygen Saturated Solution
1           0005 - 0010 enin 0.05 - 0.035 gain
5                                 0.05   -  0.10 less 0.03 - 0.0.4 1 JSS

.
10            0.08 - 0.10 loas 0.05 - 0.07 loss

lo000 0.08 - 0.09 loss 3.46 - 4.44 loss

10,000 0011 - 0.13 loss 602  - 601 loss

50 :000 1 9o0 - 9.5  loss.

MM 4.2 - Other Metals and Alloys

The upper temperature at which 2S aluminum  can  be   used   in   contact   with

distilled water le near 2700(. Samples of bar stock were exposed in deserated
distilled water in pyrez linsd bombs, as indicated below:

---'.4.:----4-9.9 ...    --7
1 .'  4 '*  ··,1.    e   4  +  .i,L !....         ...---„„---.... ...........  .,-'.--0.'.„...„441%1 

1*/6
•4»--- -'=----

.....610- .-0-0-0.=..  - 0 ... 0 ... 0.Iuxuis: E E  E & E E
Esig i lii:. .5.·::  ::.....



,
-

..                                                                                                                                                                   .  4

.                                                                                                                                                                        
               -7' -/613-

1

r

' -BJ
1.-4-1         .

'1"

Corresponding Saturated
Temperature Steam Pressure Time

COG) (lbs/sq in) (hours) Reeult
.---'....... ...................I

211 281 18 Slight    attacl

215 306                     16      Slight attack
219 330                     14      Slight attack
271 813 20 i Completo       i
302 1277                     12    (  diaiwbenritiosi)1.

Aluminum in contact with iron in distilled watcr for thir-:,COR hoe3 St
200% was  only  slightly attacked *    The  ertant  to  vid-ch  zilica  is  102.ched
from the pyrex bomb liners   has   not  been  determined.

The amount of silicon in water boiled a'b 100CC in a (-2111,tz (7ireS:,7.)

flask is reduced when aluminum is present:

Time Quartz*Water Quartz ·PUatert-.43. Aluminlin

(hours) pH SiOp ' (pPm)     PH       SiOR (pom) (Fra 1)

0 6.6 OIS 6.6 0o5 4.2920
24    - 6.9 1e4 6.8 . 0.6 404003

'.
41.5 6 o9 2.8 6.8 0.9 4.4031
59 6.9 506 6.7 1.4 4*4031
77 6.7 1OeS 6*6 2 04 4#4955

.

110.5 7 oO 12 ,4 6 o9 300 4.4033
127.5 7.1 1403 7.0 3,13 4.4235

MM 9.2 - Survey Volume

First drafts   of the tables on tuballoy alloys  have  been  pr·spcred„

Analytical

The number of solution constitu.3nt determinnuions perforl:120. ty the
analytical laboratory during  the  past week follows:

Tuballoy and Alloys; MM lo2       7
Other Metals and Alloys 12: 4.3  250

                               Others                            7#i.-.
Total 244
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4 Repirt for .001.: Il".Ci.16 1/le,/45

Fabrication Section John H. Chapin* Section Chief

Active Personnel as of 3/16/45

Total -   - - -                                      10
Academic  - - -                                       8

'                   Non-Academic -                                       2

Transfers In  - - -:-                                0

Transfers Out - - - -                                 0

MM l. 3 - Fabrication of Tuballoy  ond  its  Alloys

Production of good epsilon rod by extrusion has not been successful.  Attempts
at extrusion of opsilon  on holverine' s prass  were made on  3/152  but information
froin the trial is not available as yet.

The cast slugs from N.B.S., after being straightened on the Medart at Joilyn,
have been measured for waI'ps an average   wai·p   of   less   than   10. mile   was  found.
The straightening operation also gave an average decrease in slug diallitor of
5 wils. Two slugs are being sectioned lontitudinally; five slugs ere bsing

' *       machindd in steps of twelve mils, each slug being mapped for defects after
each cut.

'
Mi.1  2.3 - Fabrication of Thorium  and  its  Alloys

A section of a Th-Ce-Be alloy (22% Ce, 1.6% Be, 76.4% Th) was forged at room
temperaturep breaking after 1-2 light bloes.  This alloy heated appreciably

during the hammering.  A second section of this clloy was forged at 6040Cs
this piece broke after one ham: ler blow. Fill'tkier forging on the brolzen sect.ions
produced a shower · of   sparks,    and   deep   edge   cracks   in   tile   material.

A comparative study of Westinghouse and Ames material is underway; data cn hard-
nessp hot and cold rollins, annealing, forgingp uwaging, and.coating will be
tallen 9 )

Ex trusion of thorizux  billets   into   3/4"   and   1/20   rods   was   accomplished   on   the
Wolverine press, but further ihformation is not yet at hand.

813.3 - Fabrication of Beryllium aad its Alloys'.

Attempts were   raade   to swage extruded   1/21'   rod   at   12000/   thi'ough   a   3/8"   die.

c        Rods cracked badly.

A Be extrusion billet was copper plated with 2.-5 m:Eis of coppers heated to
8000C, and extruded through a,300 1/49 dj.e. Approximat317 3/4 02 the billet

' extruded before freezing in the die; the extruded rod was. smooth. Plating will

t,27:3::*ed  f"ther,  as  ««,mer  «ens  t«»d  to  «11« ,  iiti,  e  t,  Se,pat,t'                1
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Extrusion of varicus dibmeters of be rods was accompliahed at holveri113,
but data are not available.

MM  8.3 - Equipment

Cont ental Forge & Mach ery (1011'panyv Eas 29 Chicc.gri, Illinoi'sp has a 33%33Cl  tc·
machine the roll blanks obtained from Joslyn to our drawings and specifications.
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