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.W33’I’RACT

Sanplesof gold and fivegold alloysvme prqmwd and testedfor

hminess, yield stren,gthin compression,and density. Th~ .Q1o$scontained

appro.ximtely5 per cent and 10 per cent !~i,and W per centaach oi t;n,Fe,

and U. Nickelwas b.yfar the mostpotent additionfor hardeningand strengthen-

ing; a yieldstrength(0.2per centoffset)of about6[),000psi was foundfor

the alloywith lo per cent,compa:”edwith ~,8C0psi i’orpure goM. All alloys

were less densethan gold,10 percentNi havinga densityof l’/.c6,lG per

cent U, 1;?.6.The gold-n!anRmeseand the gold-ironalloysshowedsoke age

hardeningefiects.
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.I>rerxwationof the A11OYS

Alloyswere made in 75 g mounts by Rmltingth6

in alundw:lthinblessurroundedby I:graphitesleevain a

adding the other coapcnentend then casti.:.gi:;to~raphite

gold undsrhydrosen

iaductiogfurnace,

moulds. ‘1’i~use

of hyciroegnduri~~meltin~preventedexcessiveoxidationof the Alloying

metelsand c’bviatsdtho usc of a flux. A previousatteq;thad beenmade to

alloygoldwith uraniunin a relativelypcorvacuum No alloyingoccured

owin~to the tormati.onof an oxidefilm on the uranium. Thisdid not forfi

~“ihenan hydroEenatcmspheret~i~s used. !Nosllcwance of 10ss was matieexcept

with urani.tm where 1.4 per centadditioal was added. This allowance;~astoo

hig~las recoveryw~s actu~~ly?O per cent of the ~l.l+per cent used.

Tne SQ1l heatswere pouredinto a graphitemoukito producea plate

of dtifiensions~“ x 3/4[’x l&. Possiblybeceugeof the use uf hydro,qenths

heats~;eresomewhatunsound, and pave sometroublewith the subsequenthard-

ness readin.ys.

The no:zlncland actualco:r,positionsof the heatsare shownin Table

:1● ~d%erhardnessteststhe sanpleswere remeltedand USM for compression

&t?sLs’The analysesaf%errmelti.n.qare givenin TableH.

MJ)eri!;lt?rltdResults

’10investigatethe responseoi’the alloysto heattr<.alx.entjand in

uarticd.arto fifid out ii any d the alloyswere susceptibleto age harden-

i:l:g, ttie I/ook;;ell5 hardnessof esch sa..plewas measure~ai’terit had been
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It willhe observedthat both the ironsnd manganesealloysshow

some tendencytowardage hardening.

,.%xostructure

The microstructureof the four alloyswas determinedafterthis

seriesof heat treatments,whichi.ennin%xd,inan annealat 6CC)0~Cfor ~~~o

hoursfollowedby air coolihg. Hgves 1, 2, 3, and 4 show the structures

aitcretchingwith aquaregia. The goid-ironalloy [FiC.1) showsa fine

precipitatedphasecoverin~the entirefield..lt VES probablya unii’orr.

solutionwhen quenched. The gold-uraniuc,alloy (F&. 2) exhibitsa eutectic

structure in :Thhh the dark-etchingphaseis obviousQ rich fi~urani~;

thereis excessuraniumphaseeves the eutecticcoml~ositrion~lhichhas

crystallizedin l.wreplateletsor thickneedles. !30ththe @d-nickel and

g~~~d-~langancsea~oys ~hov; w,orecomplexstructures(i’i~:s.3 and 4]. In thea

case 01 the latter,the structureappearsto .becloselysici.larto copper-

sil.iconallotysin the neighborhood of 5 pm cent Si, where a. .ho:wgeneuus

solidsolutionstableonly at elevatedte~iperaturesprecipitateson cooling

a secondphasecloseky

M.e plates.

The presence

akinto it in structw’e

of crackssuggeststhzt

and which i’ormsin thint@n-

a brittlephasehid existed

at the {Train“ooundaryafterone of the low temperatureanneals,but h.d

uisappeeredby solutionat 6@. IntGrn&l oxidctionhas takenplace along

the cracksand thereis a layeradjacentto the~~whichis richerin @ld as

a resultof oxidationoi’thedl.emento

‘Me gold-nickelsample(Fig. 3) appe=’~ to mnta~n two phases,one

01’wiich is souxrshaksegregatedin the main boundaries,or which has
●

spb.eroitizedintolargerperticles,leavingthe Holdmatrixin a condition
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!’hefOUY gold &Uoys mm re-aelteci

yieltiingin~otsabout7.(I6 in. in dimcter by

two new he;ts wero lii~dc, one containing5 per

gold. Afterc~sting,theywere quenchedfrom

in a graphite crucible-miki

.Mxmt J- in. long. in addition,

centf’liand theotherpure

~~”~. and the endsturned

squareleavingthe.lenflthabout1 in. These ~af~ples wore intendedfor COEl-

pressiorttests,but beforesuchtestswere made the densitieswere .neasured.

The resultsere nivenin Table 11.

C&mpressionTests

The testswer~ carriedout in a speciallydesignedcompressionjig

fittedwith a C.CO1in. dial fiaulqe.Stress-straincurvesfor eacklsanple

are reproducedin lig. 5. krom thesecurveswere readthe approximatepro-

portionallirjitsand the yieldstren@kis{0.2Qer cent offset)given in

Table H.

The

tests,kr infi

iiockwell2 hardnessvaliiesr{ererneusured afterthe compression

which about 1.5 per centreductionin &en#thoccurca. see

Table11. ‘Me discrepancybetweenthe hardnessvaluesgivenfor the previous

as-quenchedsamplesand i’orthe sam alloysremelted,quenchedand co,m-

pression-.testedis probablydue both to chan~esin ai@l.ydsoccuri.ngon re-

meltingand to cold work resultingi’rm the

No compression tests were .:.acie on

heat treatwnt f’o? mximm hckdness.

co::i~ressiontests.

t’iu-!.h and Au-Fe alloysafter

The specimens~:eretestedto i’cil&ein”conpressi.onafterthe

hardnessreadin~sv;eremade. (k&y two spechms fractureddurinqthese

testsj tk ;w:.’ri ,A 83,300 psi and the ;.u-?J at 7?,CJ20 psi. TIXI t’~jo nic~~l

~l~oys failedOy slippingalo~ga 45° [j~ane, the 5 Xi at U4,000 psi and

.W Ni at 1’31$000 psi. $1.ththe Au-!:eandthe pure Hold samplesxerely

flattenedout into discswithoutfracture.
.’

.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.

.

wf-l(3
=
=
=

till

.—
,—

—
-

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E



*.

—
-----

.-—
-—

-
-

—
—

...
..

ii=
=

=
=

-.,-----
...

...
..

.

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E

A
P
P
R
O
V
E
D
 
F
O
R
 
P
U
B
L
I
C
 
R
E
L
E
A
S
E



.

.

.

.
Fl~. 1 Alloy 18, 9.82 Fe,

Utchedwith Aqua X@.a X 5C0
\>hOtO ~10. 2017-0
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