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Abstract

The preoparation of plutonium and plutonium-alloy specimens
for metallographic study was investigated, Desoriptions are given of
the mechanics of mounting the specimens in plastic, of griiling, of
polishing (both mechanical and electrolytic), and of etching, A table
of data for electrolytic polishing of the specimens is included.
Miorostruotures are described, and miorophotographs given, for the following
spsoimens; plutonium; one-atomic-percent~gallium plutonium alloyg three-
atomic=percent-gallium plutonium alloys ninety-atomic-percsnt-uranium

plutonium alloys and ninety-five-atomic=percent-uranium plutonium alloy,
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THE METALLOGRAPHIC PREPAR) .m Am sthujtusior FIvTONIX UNGLASSW‘W

AND PLUTONIUM ALLOYS

Introduction

In the preparation of plutonium and its alloys for metallo-
zraphic examination, certain difficulties are encountered that neoessitate
a ohkunge in the proocedure cusﬁomarily followed in the handling of common
motals’jR Plutonium specimens are usually small in size, requiring a
spocial mounting technigue to facilitate grinding and polishing, the metal
is attacked by water and certain oils, and to such & degree by short
exposures, that the metallographioc surface is ruined, and the radio-
aotive nature of plutonium presents a serious healih problem, which adds
considerably to.the preparation difficulties,

Specimen Mounting

The usual plastics used for mounting metallographic specimens,
0.5, bakelite, luoite, Tenite, eto., are not satisfactory for mounting
specimens of plutonium because of the heat and pressure required for
molding. Pure plutonium suffers phase changes at low tempsratures,
and the temperatures and pressures necessary for ordinary plastic mounting
may radically chanze the original struoture of the specimen.

Suitable room-temperature-casting plastics can be used for mounte-
ing purposes, and these materials after setting provide a suffiociently
hard and desirable mount for the purpose intended. A commercial product,
known as Catabond No., 700, to which is added about 257bby volume of

Catabond accelerator No. 5 just before casting, has bsen found to be

% For previous reports on metallography of plutonium, see IA-7Q and
IA-79, and ohe’.ter IX of The Chemistry, Purification, and Metallurgy of

Plutonium (C.A., Thomas and ¢ ?'E‘ﬂ'ainet. l}aeafqer » 1944.) —
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satisfactory, except for shri nkag;'os -il‘x:sink'ige:.aagr.:oe praotically elimin-
ated by the addition of a small amsunt ol powdercd bukelite added Lo iine
liguid slaustic, }

A methyl methaorylate casting plastic"‘has proven to be a more
satisfactory mounting material than ,Catabond Noo 700, A harder mount is
obtained and, when properly cast, shrinkagé of the mold during hardening
is practiocally nil. The material is partially polymerized to about the
viscosity of concentrated sulphuric acid snd remains in this conditio?. for
approximately 30 days if stored at a temperaturs of zbout 18¢C. #hen,
however, the liquid plastic is raised to ordinmary temperatures, the poly-
merization reaction will go to completion, forming & hard, durable, end

acid resisting mass similar to thermo-setting laocite. The polymerization

process at ordinary temperature can be greatly éocelerated by ultra violet

light,

.

The meo.hanios of r'noun‘cim; a plutonium specimen in the plastios

desoribed above ar; as follows:

1, Beocause poliéhing and 'etohing is generally carried out
electrolytically, a platinum wire is attached to the
speoimen to provide eleotrical contact through the top
of the mount,

2. 7The wired speoimen is placed on & very slightly greased
glass plate with the platinum wire pointing upward., A
soction of mioarta tubing (approximately 1" long. 1" outside
diemeter, end 1/16" wall thiokness) is placed on the plate

and around the specimen,
[ ] °0® o [ I X :.. :..
%Preparation procedure desoribetl :ini L?.(S &‘.UI:,. s
... .:. :.. .:. :.. :..
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Plastecene is packe.&.az‘:éulid the 'j’\;néhon of the micarte
ring edge and the gless plate to prevent the pla:tio from
escé.ping from within the mold,

3. Enough liquid pla.tic is cast into the mioarta ring to
form a layer 1/4" to /8" thiok. The m..:terial is allowed
to set uandisturbed for about 1V ainutes to enable air bublLles
to be expelled, alter wnich cuuplete polymerization is hastened
by means of ultra violet radiatiom (usually 3 to 4 hours)"o*

4, layer casting as described in item 3 is continued until the
mold is ocompletely filled.

Metallopraphlc Grinding:

Beocause of the health hazard aséooiated.in the handling of plutonium,
it is essential that manual grinding of such 5peéimens be carried out ina
suitable dry box, and that the technician be fully protected from con’t;anf nation
by appropriate clothing and respirators.

The teohnique of grinding glutonium is essentially the same as
applied to common metals und alloys., Four grades of emery paper of de-
creasing grit size are used (Behr-Manning or equivalent) - speocifiocally
Nos. 1, 1/6, 2/8 and S/b - each lubricated »ith a small amount of kerosene.
Kerosene has been selected as an appropriate.lubrioant after trying a number

. of others, @.5. aloohols, castor oil, etc., all of which were found to be
inferior for this purpose.

Beoause appropriately zraded digmond dust is gemerally suporior to
emsry for ;rinding metallographic specimens, diamond-dust grinding was tried

& The gource of ultra viodet radiation should bte placed far enough from

the mold so that the heat does nof tfuse “3billfng™ of the liquid plastie
resulting in porosity of the hardéned sounf. s 3¢

o* ‘oo m
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on plutonium. After repeated trials, it was concluded that emery abrasive
worked equally as well as diamond dust, and better from the standpoint of
convenience in executing the grinding operation,

Motallographing Polishing - Mechanical Technigue;

Mechanical polishing of plutonium and its alloys has never proved
very successful in contrast to eleotrdbtic polishing. Because of the
health hazard involved, as in grinding, mechaniocal polishing must be
carried out in a dry box to prevent contamination. Repgardless of the
care exercised in polishing, e.z. light pressures, a slowly rotating lap, hand
polishing, eto., there is imevitabl, formed a smesred surface layer or stain
that 18 not removed during etching. This false jurface oondition, an extremo
e xample of which is shown in Fig. 1, prevents uniform etching and édds
only to coﬁfusion in interpreting structures,

Various types of polishing cloths have been tried, e.z, Buehler
#iracloth, Buehler Boteny cloth, silk, and billiard cloth, with some
differsnce in performance, but none eutirély preventing the formation of
this false surface, In addition, and in conjunction with these palishing
oloths, different polishing media have been used - Baker®s tin oxide, Merck‘'s
heavy magnesia, Wolff’s Rite Tonerde Nos. 1 and 2, levigated slumina having
an uncontrolled and a oontrolled pH of 7.2, all suspended in different
vehicles such as alochols and oils, and mixtures of these two. The results
in producing e satisfactory metallographio surface varied considerably
but none were to be considered excellent.

Hotallographio Rlishing - Electrolytic Techniques

Blestrolytic polishgpg.gr,motﬁ}lngrgppic specimens is ideally

i —

e
w
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suited for producing surfaces free from cold work and in the case of
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plutonium, free from the false surface (Fig.l), although inclusions are geno
erally removed in this process, and the surface is somewhat undulated, which,
however, is not objeotionable even at low magnifications, The most satise
factory results in the polishing of plutonium and its alloys have been obtained
by eleotroiytic methods, although the kind and concentration of the
electrolyte is determined by the composition of the plutonium alloy, Conso
ventional electrolytic polishing gell arrangements have been found to be
satisfaotory, with a source of direot ourrent being supplied by sither a
rectifier or a direct-current generator. |

For any electrolytic polishing solution, the proper current for
sucoessful polishing is in that range of currents where a ohange in
applied voltage does not change the current. This "plafoau" of & ocurrent-
voltage curve is found by experimentation, and for the most part the
ourrent densities shown in Table I were so determined,

The electrolytic polishing data ziven in Table I were derived ex-
perimentully., It should be noted that the oomposition of the eleetrolyte,
and the conditions of the procedure differ depending upon the kind and alloy
sontont of the plutonium speoimen;A |
Btohings

In zgeneral, the etching of plutonium and its a}loys is a rather
diffioult procedure and to date no satisfactory reagent é&s been found that
will etoh suocesafully by immersion or by swabbing teohnigueso Sur experience
indioates that satisfaoctory etoching can he obtained by eléptrolytio mothods,

using the same elsctrolyte as is appropriate fpnmvollshlng.,but at a lower

current density. The exact ourgent'deuhltggund mee requirdd for etching,

whon using the resgents given izg-'r&irle Yo 828 Hift%cult to recommend and is

best determined by trial, 2.° See %0 : '.‘ '..

e ————— R S e e e e R e et



APPROVED FOR PUBLI C RELEASE

(XXX
(XX X1]
L X ]
wge

:

Interpretation of Microstruciures:

Plutonium

The microstruoture of cast,'nominally pure, plutonium at four
different magnifications is shown in Fig., 2. The photomierographs suggest
the prosence of two or perhaps three metallic phases - henos a lack of
equilibrium - and a rather nonuniform distribution of these phases, as is so
clearly shown in Fig. 2A, The density of this specimen is not known with
certainty, alt:iough it has beon reported as being of intermediate density.
The acicular phase is certainly different from the matrix, since after re-
peated electrolytic polishings, it always remsined in relief, The gray -
and white-etohing areas constituting the matrix, distinotly shown in Fiz. 2C,
were always revealed in the smme distribution aﬁd patiern after the speci-
men had been repeatedly repolished and etched, and hence sre definitely not
staining effects. They may be either two phases, or differently orientated
grains of one phase. The acicular phase (elpha?) seems to form or grow in
an identical mannmer, save for direction, in both.

One Atomic Peroent Gallium<Plutonium Alloy

The structure or this alloy, after homogenizing the "as cast"
struoture by amnealing at 450°C for 16 hours, is rather difiiult to interpret,

The photomliorographs shown in Fig. 3 suggest the presence. of two metallio '

phases and & minor intermetallic or non-metallio constituent,

Three Atomic Percent Gallium-Plutonium Alloy

The "as ocast" structure of this alloy at four magnifications is

shown in Fig. 4, The structure is typical of "as cast" solid solution alloya

0.%o alpha brass and shows in ?h}&:cafe asrathep marked tendency twoards

ooringo .:o .E. E:o .E. E:o :o.

ﬂr&;iaﬁ: %550°C for 19 hours produces

APPROVED FOR PUBLI C RELEASE !
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equi-axed grains, as shown in Fig, 5§, and eliminates, as would be expected,
the original "as cast" struoture. |

The.lnﬁellar structure, most olearly shown in Fig, 6 D, is probably
not real, but is the result of elestrolytioc polishing and etching with tetra
phosphoric acid. Depending upon the timo of etching with this reagent either
& few or all of the grains exhibit this lamellar condition, In pert, this
epparent struoture may be attributed to grain orientation of the plane:of
seotioning with respect tc the attack of this partioular etohant., This
cirounstance is in part supported by the observation that when etching the
alloy in the "as cast" condition with tetra phosphoric acid, a faint lamellar
pattern is obéerved in the matrix, However, no evidence of this struoture
is apparent when ortho phosphoric acid is used as the etchant, Beocause the
homogenized specimen of this alloy (Fig. §) could not be satisfactorily etched
with ortho phosphoric acid or other reagents, definite conoclusions as to the
validity of the above reasoning cannot be made, ‘

Ninety Atomic Percent Uranium-Plutonium Alloy

The annealed structure of this alloy (500°C for 4 hours) shown
in Fig. 6, suggests the oxistencs of two phases, one as a matrix, the other
a8 a yrain boundary phase, It is probable that the grain boundary phase is
ihtermetallio in nature, Alloys contuining 75 and 80 atomic percent uranium
respectively completely :rumble into powder when handled, & fter some ageing
(7atmospheric corrosion) at room temperatures.

Ninety-Five Atomic Percent Uranium-Plutonium Alloy

The behavior of this alloy during electrolytio polishing and etching

is similar to that of uranium, Fhe gptugealitel‘Cribdtnent (500°% fer 4 hours)

produced an equi-axed grain struokurts, ‘aud*se’ ¥hdhm in Fig, 70, the amount of

grain-boundary constituent is, o{s}:i:peét’eti: lia’g:s:i-han observed in the So‘fo

[
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uranium alloy (Fig. 6).
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12 p.
18 p.
5p.

8 p.
12 p.
7P-

1 p.

2 p.
2 p.

6 p.
9 p.
5 p.

6 p.
9 p.
5 p.

Electrolyte
H3POA - 85%
Ha0
CoHg0p

HBPOL - 85%
Ha0
C2Hg02

H3PO, - 85%
H20
C2He02

H3POL - 85%
H20

C2Hg02

HgPOy - 85%
H20
isopropyl alcohol

HqPO, - 85%
H20
isopropyl alcohol

TABLE T - SLECTROLYTIC POLISHING DATA FOR PLUTONIUM AND PLUTONIUM ALLOYS

Composition of

Conditions Specimen

1" between electrodes Pure plutonium
54°C. (as cast)

Current Density 1nvestigated
4425 to 5.25 ampegp per square
inch.

»*

Horizontal and vertical electrode
positions investigated.

3/4" to 1" between electrodes
54°C

Current Dggsity investigated 5.5
to 9 ampers per square inch.

*

Pure plutonium
(as cast)

1" between electrodes
24° to 50°C investigated
Current Density investlgated
0.75 to 2.5 ampeg§ per square inch.
*

3/4 to 1" between electrodes
24° to 50°C investigated

Current Dcnsity investigated 0.5
to 3.25 ampers psr square inch,

plutonium (cast and
annealed)

3% gallium alloy of
plutonium (cast and
annealed)

3/4" between electrodes.
Room temperature - 24°C.

Current Density investigated 2.25
to 2.75 ampers per squars inch,

Pure plutonium
(as cast)

3/4" between electrodes
Room temperature to 50°C invest-
igated.

Current Dﬁgsity investigated 0.5
to 6 amperg per square inch.
*

3% gallium allog of
plutonium (cast and
annealed)

% Stainless-steel cathodes used for all electrolytes.

3% gallium alloy of

Remarks

Specimen does not etch
satisfactorily.

Current density appears to

. be very critical for polis

Polishes fair but surface
wavy. ,
Does not etch specimen nro

Polishes fairly wcll.
Does not etch satislacior

Polishes quite slowly.
Will etch.

Specimen polishes and stch
fairly well.
Wavy surface produced.
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Electrolyte

4 p. HqPO, ~ 85%
6 p. Hx0

4 p. H3PO, ~ 85%
6 p. H20

6 p. HgPO, - 85%
9 p. H20
5 p. CaHgO2

RS

T Lo

6_ pP.’ HB. O" _-_8—5%___

£ .. G602 |

SRR
f | S 1
Lot t

6p.H?ﬁ,~8%
9 p. H20
5 p. C2HgO2

5 p. CoHgOn

Conditions

3/8" to 3/4" between electrodes

Room temperature - 24°C.

Current Density investigated 2.0
to 4.25 ampers per square inch,
*

1" betwsen electrodes

239C to 50°C investigeted.
3

1" between electrodes

50°¢C.

Current Deneity - 1 to 17 ampeé%
per square inch. .

3#

"3/L" between electrodes

54°C.

CurreanDenzity investigated 2 to
4 ampers per square inch.

*

Anode lower - 1" between electrodes

54°C.

Composition of
Specimen

Pure plutonium
(as cast)

90% uranium alloy of
plutonium (cast and
annealed)

95% uranium alloy of
plutonium.

" gallium alloy of
plutonium (as cast)

Pure plutonium
(as cast)

Current Density investigated - 2 to

7 ampeng per square inch.
Perforated platinum cathode.

1" between electrodes

Investigated with anode lower and
upper horizontally and also with
electrodes placed vertically.

3% gallium alloy of
plutonium (cast and
annealed).

Current Density inveatigated 4 to 6

ampegg per square inch.
Perforated platinum cathode,

# Stainless-steel cathodes used for all elsctrolytes,

— T

— StiGothTy PoIIsh. surraces T

Remarks

Current Density appears
to be quite critical for
polishing specimen.

Will etch readily.

Polishes and etches
quite well,

Polishes well.

Will also etch specimen.

Polishes and etches well.

Specimen difficult te
etch properly.

Current Density seems
critical.

Polishes but with a wavy
surface,

\
0 000 662 008 000 o0
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Composition of

Electrolyte Conditions Specimen Remarks
6 p. H3PO, - 85% 3/4" between electrodes 1% gallium alloy of Specimen pitted while
9 p. Ho0 24°C. plutonium { as cast ), polishing.
5 p. isopropyl alcchol Current Density investigated 1 to

2 ampex;(s per square inch.

5 p. H3P01. ~ 85% 1" between elactrodes 14 gallium alloy of Specimen polishidéurfac
5 p. C2HE02 50°C, plutonium (as cast). finely pitted.
8 p. isopropyl alcohol Current Density investigated 0.5 Does stch specimen.
> to 2.75 ampex;‘s per square inch, %
R, T
5 5 p. H3PO, - 85% 1" between electrodes 14 galliom alloy of Polishes slowly dees nd 5
S 9 p. C2HEO2 50°C, plutonium (as cast). etch well. i
O 8 p. isopropyl aleohol Current Density investigated 0.5 O
n to 2.5 a.mper; per square inch 1
9 VU ¢ S e B - — 9
Y, 5 p. HaPQ; ~ 85% 7/8" between slectrodes 3% gallium alloy of Current density quite E
cC 3V B
v 10 p. H20 350 4 500C, plutonium (cast and critical for puiishing SN
|— N -
- 8 p. isopropyl alcohol Current Density investigated 0.5 annealed). 'e)
O to 2.75 ampez‘:’s per square inch. -
A B m
m
Eg 1 p. tetra phosphoric acid 1" between electrodes 3% gallium alloy of Does not etch readily. g
0 50°C. plutonium (cast and Polishes well. r({_])
m 1l p. Ho0 Current Donseity investigated 1.25 annealed).
to 5.5 ampers per square inch.
1 p. CoHgOp Current Denaity Investigated 0,2 95%¢ uranium alloy of Does not etch readily.
to 0.5 ampers per square inch. plutonium (cast and Polishes well -~ wavy s
Annealed).
1 p. tetra phosphoric acid 50°C, 3% gallium alloy of Polishes well at about
1" between electrodes, plutonium (cast and ampex;ega per square inch.
10 p. HRO Current Density investigated 3.0 annealed). Etches at about 1.00 am
to 4.75 ampexfs per asquare inch, per sge. inch. Fine bub
20 p. CoHgO5 Current Density investigated - 1.5 1% gallium alloy of like marks on surface.
to 3.5 amperis per square inch, plutonium (as cast). C.D. appears quite ¢rit
- V. * for polishing.
N Stains when etched,

* Stainless-steel cathodes used for all electrolytes.
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Electrolyte

1 p. tetra phosphoric
10 p. H20
15 p. CoHgO,

3 p. tetra phosphoric
20 p. Ho0
50 p. CoHgOp

32 p~ tetra phosphoric

2C p. Hp
TPy CRIZT

1lp. teira ﬁhosphoric
"4 Ee HO
10 pe alcohdl

4 p. tetra phosphoric

4 p. tetra phosphoric
1 p. Hy0

1 p. alcohol

1 p. tetra phosphoric

; 100 p. alcohol

"Current Density investigated 1.5

Composition of
Specimen

3 gallium alloy of

Conditions

1" between electrodes

509, plutonium (cast and

Current Density Investigated 2.5 annealed).

to 3.5 ampers per square inch,
*

7/8" betwsen electrodes 3% gallium alloy of
50°¢C, plutonium (cast and

Current Density investigated 2.0 annealed).

to 3.0 ampers per square inch.
*

3/8 to 3/4" between electrodes 3% gallium alloy of
24°C. plutonium (as caat).

to 2.0 ampers per square inch,
*

3% gallium alloy of
plutonium,.

2" between electrodes
*
2" between electrodes 3% gallium alloy of

23°C, plutonium.
No agitation
*

in between electrodes

3*

Stainless-steel cathodes used for all electrolytes.

Remsarks

Polishes at 3.5 ampers
per square inch.

Etches at 0.5 ampera per
square inch.

Fine bubble-like marks on
surface.

Current Density quite
ceritical for satisfactory

polishing.

Specimen stained badly ancd
polished only in parts.

-~— gy polishat higher current™

densities,

-Etched but did not polish,.

3ASV3T13d O INdNd d04 d3aN0dddv
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3 p.

Electrolyte
tetra phosphoric acid

20 p. Hy0

50 p.

5 p.
20 Pe

50 p.

5 p.
5 p.

8 p.

2.
3 pe

3 pe

1 p;.

2
alcohol

tetra phosphoric acid
Ha0
isopropyl alecohol

tetra phosphoric acid
C2Hg02
isopropyl alcohol

tetra phosphoric acid

47 o, H0

17 p.

2po
3 p.

tetra phosphoric acid
Hp0

HBPOA - 85%

H 0

Conditions

*

- 4" between electrodes

Tempsrature from 23°C. to 40°C,
Current Density investigated 0,5
to 1.25 ampers per square inch.
*

7/8" between electrodes

50°C.

Current Density investigated 0.5
to 4.0 ampers per square inch.

*

1" betwaen electrodes

Room Temperature
»*

'l" between electrodes

Room Temperature 23°C.
™

1" between electrodes
Room temperature 23°C.

#

1" between electrodes
Room Temperature 23°C to 25°C.
*

Composition of
Specimen

3% gallium alloy of
plutonium

3% gallium alloy of
plutonium.

95% uranium-plutonium
alloy.

i gallium alloy of
plutonium

95% uranium alloy of
plutonium.

90% uranium alloy of
plutonium.

* Stainless-steel cathodes used for all electrolytes.

- Remarks

Very little polishing
or etching action.

Polishes and etches
with properly regulated
current density,

Wavy surface producac,
Does not etch well,

Polishes at 2 ampeé% per
square inch.

Etches at 1 amper per
square inch,

Polishes and etches well,

Polishes at 1 amper per
square inch,.

Etches at 0.2 to 0.4
ampere per square inch,
Surface somewhat wavy.

Etches at 0.5 ampere per
square inch.

Polishes at about 1 ampere
per square inch,

Current Density appears
quite critical.
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Composition of
Electrolyte . Conditions . Specimen

3 p. tetra phoephoric acid 1" between electrodes 3% gallium alloy of

47 p. H0 Room Temperature 23°C. plutonium,
. )

# Stainless-steel cathodes used for all electrolytes,

ps = Parts by volume,

Remarks

Polisgms at about 2
ampers per square inch.
Etches at about 0,5
ampere per square inch.
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Fige 1o Illustrating the false surface (grey aress) produced on the
surface of plutonium by mechanical polishing.
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Fige 2o Photomiorographs of nominally pure plutonium, remelted in g0 crucibles
after reduction and then cast. Etchant: eleotrolytically in 5Occ H3PO), (85%0),

906 H20, 50cc C2H;0Ho |
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Fi%. 2. Photomiorograpis of nomjtiflyd Jurd gluthgium, remelted in MgO orucibles

after reduction and then cast.,BtShedi 1,5} setriofytically in Soco H3P°h (85% )

90ce 15,0, S0ce C2l;08. oo et o eee o s
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Photomicrographs of 1% gal}
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tetra phosphoric aoid
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Noo 4979-11

Fig. 3s Photomiorographs of 1% gal1lium alloy of plutonium cast and heated at
L5060 for 16 hours. Demsity 17.57gs7ceye Btotgmgse Qteotrolytically in 3 parts
tetra phosphoric acid, 47 parts Ho0c® & 3 o 8o oo

i

APPROVED FOR PUBLI C RELEASE




APPROVED FCOR PUBLI C RELEASE

SAK g b 3
N
‘:.'fs‘.—"‘:._-ﬁ"..

No. L977-9

Fige Lo Photomiorographs of 3% gallium alloy of plutonium as cast. Ebohant:
eleotrolytically in 6 parts 83F0, -85%,5:,9. pexts sl « 5 parts Cotig0s o
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D. 1000x
No. 1977-10

Figo Le Photomiorographs of 3% galliyg a)loy, pf.plitonium a5 oaste Etohant :
eIeoErolytioal]y in 6 parts H3P°}.; :.85?{ ,5.9 pards Péq, - 5§ parts 0236020
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B. 250x
Noo L|.981- 6

Figo G. Photomiorographs of 3%, galiflug, alBoss oftlutonium cast and annealed at
5%00C for 19 hrs. Ltchant: elodtraligtienlly i S.%varts tetra phosphoric acid,

)47 parts Hgo' e eee 3 gee .
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D. 1000x
No. L9%1-13

Fig. 5o Photomiorographs of 3%’ gallium illn:ay et plutonium cast and annealed

at 5500C for 19 hrso Etchant: 8! dl?'crbi‘yt;.e h¥y*én 3 parts tetra phosphorio

aoid, )4.7 parts 5209 80, %0 o, 200 0 e e
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Noe 85-:1
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Figo 6o Photomicrographs of 90.7.uf&bi:um,‘!!0ﬁ’p’.tatonium 8lloy cast and annealed
&t 5000 C for L hrs. Etchant: «3leptisly$ickdly in L parts H3F0) - 85% , 6 parts
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Figo 6o Photomicrographs of 95? ugandym, $ 167 KL §t
H ytonium alloy cast and ennealed
at 5000¢ for |, hrs. Ebochant: ‘edadtrivytisdilvam L pe.rts HBPOLL 85?5

6 perts H20

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

— CNCLASSIFIED

No. h982-2

Figo 7. Photomlerographs of 957 uranium 5% plutonium alloy ocast and annealed
at 5000 C for L hrs. Etchant: edactiokytiteh 1Y Z3aml. tetra phosphoric acid

85 ml Hao ° .oo .E. E:o oEo . .. : .
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C. 500x

D 1000 UNCLASSIFIED

Fige 7. Photomicrographs of 9%, uranium 5
eplutonium alloy cast and
5009 C for L hrs. Etchant: eleotroyytiogl ypsf'isiﬂé':tetmyphosphoricaanﬁ:gl:d °

85 ml H20° . ... .E. E:. .:. :.. :..
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