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IRIDIUM FABRICATION PROGRAM
A, C., Schaffhauser

Fabrication of Iridium for PICS

We are continuing production of Ir—0.3% W forming blanks for the
post-impact containment shells (PICS) of the MHW Isotope Heat Source.
Fabrication of blanks from recycled sheet scrap (WCR-series blanks) has
been completed and 33 blanks were shipped. Characterization of micro-
structure, recrystallization, and chemical analysis showed that the re-
cycled material is essentially the same as the original WC-series sheets.

Fabrication of blanks from the WE-series batch of powder is pro-
ceeding and 24 blanks were shipped. Initial recrystallization studies
show that the recrystallization temperature for the WE-material is 100
to 150°C higher than for previous batches of powder. Development of a
procedure for rolling 0.005-in. thick Ir—0.3% W for PICS weld shields and
decontamination covers has also been completed. Foil has been shipped
to MRC for forming evaluation. A summarv of blanks shipped during the

month is given in Table 1.

Cleaning Ir—0.3% W Sheet — (D. N. Braski)

Several changes and improvements have been incorporated in the clean-
ing procedure for Ir—0.3% W blanks, An electrolytic etching treatment is
now performed on the blanks before they are acid cleaned and given their
final stress-relieve anneal at 850°C. This additional step was added to
remove tiny recrystallized grains on the blank surfaces that were appar—
ently induced during the surface grinding process. It is desirable to
remove these tiny grains to prevent the development of surface cracks
during hydroforming at MRC, Chemical and Auger analyses are currently
being conducted on KCN etched plus acid etched surfaces to determine if
surface purity is further improved by the KCN electroetching procedure.

Acid cleaning of Ir—0.3% W blanks is now more effectively carried

out in a special cleaning room fabricated for this program. The room



Table 1. Disposition and Characteristics of Ir-0.3% W Blanks

Number Rejections Average Tungsten
Ingot Manufac- Ultra- Pene- Sur- Number Hardness Content
Number tured sonic trant face Shipped (DPH) (ppm)
WCR-80 L 0 1% 0 L 507 3800
WCR-85 3 0 0 0 3 509 2500
WCR-86 Y 0 0 1P Y 509 2900
WCR-87 2 0 0 1P 2 509 4000
WCR-89 3 0 0 0 3 516 2500
WCR-90 3 0 0 0 3 517 2900
WCR-92 L 12 0 0 L 509 4000
WCR-93 L 12 0 3 1 L85 3500
WCR- Ol L 2 0 1 1 L8l 3000
WCR-95 L 12 0 1P i 490 3200
WCR=-96 b 0 0 1P Y 493 2900
WE-1 3 0 0 0 3 N 3500
WE-2 3 0 0 0 3 L1 3500
Wi-3 3 1 0 0 2 4ol 3000
WE-U 1 0 0 1P 1 515 3400
WE-5 3 1% 0 0 3 516 3000
WE-0 I 1% 0 0 Iy 516 2700
WE-7 3 0 0 0 3 520 3500
WE-8 3 0 0 1 2 512 2500
WE-9 b 0 0 1 3 505 2800
6 3, 5° 1?5, 50 57

Nonconformance

Visual note; in specification.



contains an acid hood, a large hooded-sink, and ultrasonic cleaning
facilities. Teflon carriers and tanks of the type used by the semi-
conductor industry provides for safer and more uniform cleaning of the
blanks and test discs in the hot acid solutions. The new teflon carriers
have also enabled us to reduce the time spent acid cleaning since as many
as 17 blanks can be processed through at one time. Ultrasonic agitation
has been added to both the precleaning steps before the KCN etch and the

final rinsing steps after the acid cleaning.

Recrystallization of Ir—0.3% W Sheet — (D. N. Braski)

A metallographic study was recently initiated to provide recrystalli-
zation data for a number of different lots of Ir—0.3% W sheet. The data
will: (1) serve as a guide and check on the in-process fabrication
anneals, (2) help MRC to determine the time and temperature for the final
recrystallization anneal of the hydroformed Ir0.3% W spheres, and
(3) provide information for the final annealing of 0.005 and 0.010-in.
thick Ir—0.3% W sheet, The results of this work are shown in Fig. 1.
Groups of samples were first annealed for 15 min at temperatures from 750
to 1100°C in air. The samples were subsequently mounted, polished, and
etched to reveal the microstructure. The percent of recrystallization
in each sample was taken from the visually estimated ratio of recrystal-
lized to unrecrystallized grains over the entire polished area. With
exception of the 0.005-in. thick sample, WC-46, and 0.010-in. thick
sample, WD-9/10 (ref, 1), all of the samples were 0.030-in. thick. Samples
WD-3, WCR-89, and WD-9/10 were fully recrystallized after 15 min at 1100°C.
Extrapolation of the data from lower temperatures show that these samples
could be annealed at 1050°C to 1060°C for the same length of time and still
be fully recrystallized. Sample WC-61 recrystallized about 25°C lower than
the WD- and WCR-series samples, The WC-46 sample was almost completely
recrystallized about 15 min at 950°C, which might be expected from the
highly worked thin-gage material. The most surprising result was that
for WE~1, The material in this lot showed no signs of any recrystallization

until 1100°C was reached. It is estimated that at least 15 min at 1200°cC

Ipouble wide ingot consisting of two ingots electron-beam welded
together,
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would be required to produce a fully recrystallized structure in the WE
sheet. Appropriate changes in the annealing and rolling temperatures are
being investigated. Additional samples are now being prepared to complete
the data for WE-1 and a careful study of the chemistry for WE-lots is being
conducted. Hardness values for all of the recrystallization samples are

also being compiled.

Rolling 0.005-in. Thick Ir—0.3% W Sheet — (D. N. Braski and R. W. Knight)

We have completed development of a rolling procedure for fabrication
of 0.005~in, thick Ir-0.3% W foil. The starting 0.032-in, thick sheet
(approximately 10 1/2 in, x 3 in.) is first rolled bare at 950°C to
produce a smooth surface finish, This condition is usually reached after
bare rolling the sheet to a thickness of about 0.025 in. The sheet is
further rolled between Inconel cover sheets (0.060-in. thick) at 800°C
to a thickness of 0,015 in. After a one-hour anneal at 1000°C to recrys-
tallize the sheet, it is further warm rolled at 800°C to the final 0.005-in.
thickness, A high material yield (approximately 90%) having a good surface
finish free of dye penetrant indications is produced using this process.

The microstructure is uniformly fibrous and is free of delaminationms.






HIGH-TEMPERATURE ALLOYS FOR SPACE ISOTOPIC HEAT SOURCES

H., Inouye

Development of Iridium Alloys

C. T. Liu and H. Inouye

Tensile Properties

Tensile specimens with a gage section of 1/2 x 1/8 in. were blanked
successfully from sheet stock of Ir—10 wt % Ru after annealing 30 min at
1150°C. The specimens were then recrystallized 1 hr at 1500°C and tested
at various temperatures in vacuum. The results are presented in Table 2
together with those for other Ir-Ru alloys. The yield and tensile
strengths increase with Ru content, The ductility of the alloys is not
sensitive to Ru content. In fact, all the Ir-Ru alloys have good ductility

at impact temperature (i.e., 1370°C).

Air Oxidation

A study of the air oxidation of Ir—0.65% Hf, Ir—10% Ru, and Ir—87% Re
alloys has continued. The sheet specimens were oxidized in the furnace
at an air flow rate of 100 liters/hr at 770, 870, and 1000°C. The
oxidation at 1000°C was terminated after an exposure of 330 hr. At present,
the oxidation runs at 770 and 870°C have logged 1000 hr. The results indi-
cate that the oxidation rate of Ir—8% Re is much higher than the other two

alloys.

Scaleup of Iridium-Base Alloys
C. T. Liu and H. Inouye

Three Ir—1.92% W and three Ir—1.98% Re alloy ingots (3/4 x 3/4 x
2 1/8 in.) prepared from electron-beam melting of sintered alloy powder
compacts were jacketed in TZM frames and hot rolled to 0.032-in.-thick
sheets under an argon-filled furnace. The sheet fabrication involves the

following steps (each step requires resizing the TZM frame and wrapping



Table 2, Tensile Propertiesa of Ir-Ru Alloy Sheetsb

Alloy Strength, ksi Elongation Toughness
(wt %) Yield Tensile (%) (in./1b/in.?)

Room Temperature

Ir-0.5 Ru 11.0 24.0 5.2
Ir-1 Ru 13.5 34,0 7.0
Ir-2 Ru 22.5 55.4 8.4
Ir-10 Ru 28.5 52.2 7
760°C
Ir-0.5 Ru 9.0 42,0 17.0
Ir-1 Ru 15.4 47.0 23.0
Ir— Ru 13.7 69.2 25.2
Ir-10 Ru 24,1 63.0 17.5
1093°¢
Ir0.5 Ru 8.0 33.5 50.3
Ir—1 Ru 12.5 31.4 35,5
Ir-2 Ru 10.8 46,7 33.8
I~10 Ru 13.6 52.6 33.7
1370°C
Ir-1 Ru 8.0 23.0 45,4 7,000
Ir2 Ru 2.0 32.8 52.3 10,900
Ir~10 Ru 12.2 37.4 43,4 10,800

%Tested in vacuum at a crosshead speed of 0.05 to 0.2 in,/min.

bSpecimens annealed 1 hr at 1500°C prior to testing.

in a new molybdenum cover sheet): The first rolling schedule consists of
four passes at 25% each at 1300°C — two longitudinal passes and two
transverse passes. After this schedule, the Ir—1.92% W and Ir—1.98% Re
ingots were recrystallized 1 hr at 1450 and 1300°C, respectively. The
second rolling schedule requires five passes — two at 257 and three at
20%, all cross rolled at 1130°C. The alloy plates with dimensions of

3 1/4 in. width x 0.1 in. thick were heat treated 1 hr at 1300°C. The
final schedule reduced the alloy plates to 0.032-in.-thick sheet at
1130-1100°C at 10% reduction per pass, with all passes in the longitudinal

direction. The final sheets were flat, smooth, and free from surface or



edge cracks, Thus, there was no difficulty in fabricating these two
iridium-base alloys.

Tensile specimens were blanked from the Ir—1.98% Re sheet (heat
No. Ir-45) and recrystallized 1 hr at 1500°C, then tested at temperatures
up to 1370°C in vacuum. The tensile results are presented in Table 3.
Compared with the tensile properties of the Ir—1.98% Re alloy sheet (heat
No. Ir-14 1in Table 3) fabricated from 150-g (0.3 x 1 x 2 in.) ingot button,
Ir-45 shows a lower yield but a higher tensile strength. The ductility

of the two sheets is not much different.

b
Table 2, Tensile Properties® of Ir—1.98% Re Alloy Sheets

Heat Strength, ksi Elongation
Number Yield Tensile (%)

Room Temperature

Ir—l4§ 26.0 67.6 8.9
Tr-45 26.1 71.0 11.2
760°C
Ir—l4§ 19,3 67.3 28.0
Tr-45 14.2 74,9 32.1
1093°¢C
Ir-14g 20.0 42.7 51.1
Tr-45 15.0 43.8 45.0
1370°¢C
Ir-14§ 12.6 30.0 55.4
Tr-45 12.0 31.3 52.8

8Tested in vacuum at a crosshead speed of 0.05 to 0.2 in./min.
bSpecimens annealed 1 hr at 1500°C prior to testing.

cRegularly cast ingot button, 2 X 1 X 0.3 in.; starting material:
Matthey~Bishop iridium powder.

dDrop-cast ingot 2 1/8 x 3/4 x 3/4 in.; starting material:
purified iridium powder.
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Postmortem of MHT-74
C. T. Liu and H. Inouye

The fuel sphere assembly MHT-74, whose PICS were produced using
ORNL/MRC Ir-1,92% W material, was impacted at GE and shipped to ORNL for
postmortem analysis on January 17, 1974. The components of the assembly,

their history and impact conditions are given below.*

PICS Fuel Simulant Impact Condition
Material: Ir-1,92 wt Z W Material: ThO» Velocity: 295 fps
Dimensions: pole to pole; Density: 76% Temperature: 2600°F

1.595 in;
equator, 1.601
in.; Weight: 219.2 g Facility: GE

45°, 1,595 in.

Surfaces: Grit blasted
with WC

Weight: 57.5 g

Heat Treatment: 1 hr at
1500°C in vacuum

*
Based on the information obtained from GE and Mound Laboratory.

The Tr—1.92% W PIC deformed by flattening of the impact surface.
Its dimensions were: diameter — 1.715 to 1.608 in.; height — about 1.2 in.
This gives a maximum hoop strain of 7.27% nccurring at the periphery. The
back of the PIC showed no indication of deformation or damage. An
indentation in the form of half circle with a diameter of about 3/4 in.
was clearly observed just above the impact surface. Its formation is
believed to be due to a severe rebounding impact. Cracks and microcracks
were observed in two zones. Numerous cracks (fingerprints) were formed
on the impact surface along concentric rings with a maximum and minimum
diameter of 1/2 and 7/8-in., respectively. The impact surface was bulged
outward due to the rebounding impact, causing some fingerprints to open
up and go through the PIC shell., A few microcracks were also observed on
the weld zone, but all were concentrated in a region directly opposite
to rebounding impact. Only two of them breached the shell. The shell was

sectioned and is ready for detailed metallographic examination.
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Ruthenium Characterization and Fabrication Development
H. Inouye

Four sintered ruthenium compacts each weighing about 40 g were
electron-beam melted into two buttons of about 80 g having the approximate
dimensions, 5/16 x 1 1/8 x 1 7/16. Each button lost about 8 g after
melting three times. The buttons are scheduled to be rolled to sheet

between molybdenum cover plates and frames.
Platinum-Rhodium~Tungsten Alloys
H., Inouye

Fabrication Development

Studies of the ingot cracking problem during hot rolling and the
causes for the ductility minimum in Pt-3008 (Pt-30% Rh-8% W) at about
1000~1100°C have continued. Ingot Pt-5D was electron-beam melted and
drop-cast using scrap from prior heats that showed surface cracking during
hot rolling. Surface cracks 0.005 to 0,010 in. deep again were present
after hot rolling the ingot from 0.75 to 0.150 in. thick at 1200°C.
Additional edge cracking occurred on rolling the conditioned plate to 0.040
in. thick at 1000°C and no further cracking occurred on cold-rolling to
0,020 in. thick sheet. Based on the studies to date, it is observed that
(1) the severity of the surface cracks diminish each time the melting
charge is remelted, and (2) the deleterious impurities are not effectively
removed by electron-beam melting and are therefore not highly volatile.
One suspected impurity is boron whose concentration, based on the analysis
of the melting stock, is calculated to be about 50 ppm. Ingot Pt-5E was
also electron-beam melted and drop~cast using scrap from normal ingots.
Predictably, this ingot was rolled to 0.20 in., thick without any evidence
of cracking. Tensile tests of both heats are scheduled next month.

Chemical analyses of tensile specimens showing a ductility range from
5 to 31% elongation at 1093°C revealed oxygen contents from <1 to 40 ppm.
There was no correlation between ductility and oxygen content indicating

that the ductility minimum is not related to the oxygen content of Pt-Rh-W
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alloys. Auger, SSMS, and SEM analyses of selected specimens are in

progress.

Fabrication of Compatibility Components

A replacement heat of Pt-3008 (heat Pt-5C) was rolled to 0.20 1in.
sheet from which 30 tensile specimens have been prepared for the Curium
Program. A check of the tensile properties indicates that this heat has
the expected tensile properties between room temperature and 1316°C.

Final heat treatment of the tensile specimens will be done when fabrication

of the fuel capsules has been completed.
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PHYSICAL AND MECHANICAL METALLURGY OF HEAT-SOURCE
CONTAINMENT MATERIALS

H. Inouye

Thermomechanical Effects on Ir-W Alloys
C. T. Liu

Tensile tests were performed to determine the mechanical properties
of iridium and Ir-W sheets produced from iridium fabrication program.
Tensile specimens were blanked from WD-1 (Ir-0.3W) and EBP-21 (Ir) sheet
stocks and recrystallized 1 hr at 1500°C, then tested at temperatures up
to 1370°C in vacuum. The tensile results are presented in Table 4 together
with those for WC-4 (Ir-0.3W) and EI-114-C (produced at Engelhard
Industries). Alloying with 0.3% W (WD-1 and WC-4) appears to strengthen
the pure Ir(EBP-21). However, the sheet produced at Engelhard (EI-114-C)
is the strongest among the four sheets. All the sheets have the same

level of ductility at each temperature.

Effect of Exposure to Oxygen and Carbon on the Physical
and Mechanical Properties of Ir Alloys

C. T. Liu

To characterize the compatibility between iridium-base alloys and the
simulated heat-source environment, tensile sheet specimens of Ir-3.96% Re
contacted with ATJ graphite on one side, were exposed to an oxygen pressure
of 1 x 107> torr at 1300°C. Both sides of the specimens were bright and
showed no indication of reaction with graphite and oxygen after a 1000-hr
exposure. Weight measurement before and after the exposure showed an
average loss of 43 ppm. The results of tensile tests of the exposed
specimens are presented in Table 5 together with those for unexposed
specimens. The data indicated that exposure to oxygen and graphite at
1300°C did not cause significant change in strength and ductility of the
alloy. Thus, we conclude that Ir—3.96% Re is inert to the "simulated

heat source environment'" at 1300°C.
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Table 4, Tensile Properties? of Ir and Ir-W Alloy Sheetsb

Alloy Strength (ksi) Elongation
(wt %) Yield Tensile %

Room temperature

Ir (EBP-21)€ 7.2 48.0 14.1
Ir0.3 W (WC-4)¢ 13.4 55.7 12.1
Ir0.3 W (WD-1)€ 13.0 61.3 14.2
Ir (EI-114-C)d 13.3 63.2 13.5
760°C
Ir (EBP-21)¢ 8.2 56.9 38.4
Ir—0.3 W (WC-4)C 7.5 58.1 32.5
Ir—0.3 W (WD-1)¢ 9.3 58.7 42.5
Ir (EI-114-c)4 15.4 64.0 38.6
1093°C
Ir (EBP-21)€ 8.5 37.0 50.6
Ir0.3 W (WC-4)¢ 7.3 35.0 53.5
Ir0.3 W (WD-1)€ 10.6 36.8 55.3
Ir (EI-114-c)d 10.5 39.0 56.0
1370°C
Ir (EBP-21)C 7.4 23.0 50.4
Ir0.3 W (WC-4)¢ 5.2 24,4 50.4
Ir—0.3 W (WD-1)¢ 7.8 23.8 56,0
Ir (EI-114-C)d 10.3 26.4 54,0

aTested at a crosshead speed of 0.05 to 0.2 in./min in
vacuum,

bgheet specimens annealed 1 hr at 1500°C prior to test,
CSheets produced at ORNL,

dsheets produced at EI,
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Table 5. Tensile Properties of Ir-3.96% Re Alloy Sheet
Specimens Contacted with ATJ Graphite on One Side and
Exposed to Oxygen at 1 x 10-5 torr at 1300°C

Strength, ksi

Exposure Time Elongation
(hr) Yield Tensile (%)
Room Temperature

0 32.1 60.6 6.4

1000 31.7 66.5 7.8
760°C

0 23.1 70.2 20.2

1000 17.0 78.8 25.1
1370°c

0 13.5 36.8 45,2

1000 12.3 34.8 34.5

Air Oxidation of Pt-3008
H. Inouye

The long term oxidation tests of Pt-3008 (heat Pt-4V) have logged
785.8 hr at temperatures of 600, 800, and 1000°C. Table 6 lists the
average oxidation rates for two exposure times. The specimens at 600°C
lose weight and those at 800 and 1000°C gain weight. A dark oxide film is
present on specimens exposed at 800°C but no films are apparent at 600 or

1000°cC.
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Table 6. Air Oxidation of Pt-3008 (Pt-30% Rh-8% W)
in Still Air®

Test Temperature Exposure Average
°C) (hr) Oxidation Rate Weight Change
t (g em™? hr™l) (g/cm?)

600 283.4 —4.9 x 108 —1.4 x 10=°

785.8 —2.4 x 10~8 -1.9 x 10~°

800 283.4 +3.3 x 10~7 +9.4 x 10-°

785.8 +1.7 x 107 +1.3 x 10~%

1000 283.4 +1.8 x 10~/ +5.2 x 10~°

785.8 +5.6 x 10~/ +3.9 x 10~

aSpecimen dimensions: 0.020 x 0.62 x 1.0 in.

b .
Average for three specimens,
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CURIUM-244 FUEL DEVELOPMENT
Compatibility Testing

J. R. DiStefano

Tests of 24%Cmy05 for 500 hr at 900 and 1400°C under the conditions
outlined in Table 7 have been completed. They have been transferred to
the High Radiation Level Examination Laboratory (HRIEL) where they will
be opened and examined. It is expected that work will begin on these

samples sometime in February.

Table 7, 244Cm203 Compatibility Test Materials
for 500-hr Exposures at 900 and 1400°C

Set Atmosphere Test Materials and Conditions
Number
900°cC
1 Helium Ir, C, Pt, Hf-1% Pt-0.5% P4,
Hastelloy C-276, Haymes 25, Haynes 188,
ThO,, Pt—20% Rh, and Pt-26% Rh—8% W
2 Helium with Ir, Pt, Hf-1% Pt-0.5% Pd,
graphite Hastelloy C-276, Haymes 25, Haynes 188,
ThO,, Pt-20% Rh, and Pt-26% Rh—8% W
1400°C
7 Helium with Ir, C, Mo, Mo—6% Re, Ta, T-111, W,
graphite and W—26% Re
8 Dynamic vacuum Ir, Mo, Mo—46% Re, Ta, T-111, W, and
W—26% Re
9 Helium Ir, Mo, Mo—+46% Re, Ta, T-111, W, and
W—26% Re
10 Dynamic vacuum Ir, C, Mo, Mo—46% Re, Ta, T-111, W,

with graphite and W—26% Re
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Control tests for the 2""“Cm203 compatibility tests referred to above
were also completed and preliminary results (visual and weight change) are
given in Tables 8 to 11. Some conclusions are drawn: (1) The precious
metals were unaffected by exposure to helium, vacuum or graphite under
the test conditions; (2) the superalloys reacted with graphite at 900°C
but did not bond to the graphite when in contact; (3) molybdenum and
tantalum reacted with graphite at 1400°C when there was surface contact;
reaction was worse with molybdenum and with dynamic vacuum atmosphere com-
pared with static helium.

Procurement of materials for the l6-couple test matrix is proceeding.
Material and labor to produce finished test systems of Haynes-188, Ta—107 W,
TZM, and W-267% Re are being provided by the Metals Division of Thermo
Electron Company.

The alloy Mo-46% Re was available as sheet and plate from local stock.
Pt~3008 alloy was first prepared by arc melting., It was then formed into
sheet or rod by rolling or swaging, respectively. Capsules of both Mo-467%
Re and Pt-3008 are being made from sheet using either standard or develop-
mental forming techniques.

We received no reasonable bids from commercial vendors to make the
Zr0, test system, Therefore, the design was modified so that commercially
available ZrO, inserts fit inside a graphite container capsule. A
rigidized Zr0O, felt test specimen will be in contact with 2L*L*Cm203 and the
Zr0, insert material, but not with graphite.

Three disk specimens of Sij3N;, were received from N. Elsner of Gulf
Energy and Environmental Systems. These specimens do not have satisfactory
surface finishes and additional polishing will be required., Elsner
reported that capsules of Si;N, were unavailable and suggested we use
molybdenum instead because it has good compatibility with Si3N,. A final

decision has not yet been made.
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Table 8. Summary of Preliminary Results on Control Tests? for
Set No. 1 24%Cm,0; Compatibility Tests
) Visual Observations Weight Change
Material (2)
Capsule Specimen

Hastelloy C-276 Gray-black-gold film Dull 0
on outer surface,
especially on end
touching Al,03

Haynes-188 Same as above, Dull 0
except gold film
on top end not
touching Al,03

Haynes-25 Same as Hastelloy Dull 0
c-276

Hafnalloy-105 Dull, alumina- Dull, black on —0.0021

Graphite

Pt-20% Rh

Pt-2608

colored layer on
outside surface,
gold-colored layer
below

No change on out-
side, but metallic
layer on inside

Slightly dull
appearance on
outside

Same as above

surface touching
capsule bottom

Metallic layer on 0
all surfaces except
bottom where in

contact with graphite
capsule

Bright, except 0
bottom surface
touching capsule

Bright 0

#900°C; 5000 hr; static helium; Al,O03 capsule holder;
Hastelloy X outer container.




Table 9.
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Set No. 2 24%Cm,03 Compatibility Tests

Summary of Preliminary Results on Control Tests® for

Visual Observations

Weight Change

Material (2)
Capsule Specimen
Hastelloy C-276 Gray-black layer on Black +0.0008
outer surface
Haynes-188 Same as above Black +0.0006
Haynes-25 Light-gray layer on Black +0.0007
outer surface
Hafnalloy-105 Gray-gold layer on Dull, very light 0
outer surface gold layer in
some areas
ThO, Surface spotted gray- Same as capsule 0
black-white
Pt Etched appearance Bright, but etched 0
appearance
Pt-207% Rh Bright Dull 0
Pt-2608 Bright Bright, one dark 0
spot
Ir Bright Bright 0

2900°C; 5000 hr; static helium; graphite intermediate capsule;
graphite capsule holder; Hastelloy X outer container.
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Table 10, Summary of Preliminary Results on Control Tests® for
Set No. 7 2L’L’Cm203 Compatibility Tests
) Visual Observations Weight Change
Material (g)
Capsule Specimen g
Mo Bonded to graphite Etched but bright 0
intermediate capsule, appearance
could not be
separated
Ta Dull on outer surface Bright, large 0
grains visible
T-111 Dull on outer surface Dull 0
1Y) Shiny Bright Not: obtainedb
W-267 Re Shiny Dull to shiny Not obtainedb
Ir Shiny, etched Bright, etched Not obtainedb
Graphite Light gray No change 0

a14OO°C; 5000 hr; static helium; graphite intermediate capsule;
graphite capsule holder; Ta outer container.

bSpecimen damaged when capsule was opened.
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Table 11. Summary of Preliminary Results on Control Tests® for
Set No. 10 2%%Cmy03 Compatibility Tests

Material

Visual Observations

Weight Change

Capsule Specimen (8)
Mo Bonded to graphite Could not be Not obtained?®
intermediate capsule. removed.
Inside surface irreg- Reacted with
ular. Graphite graphite and
appeared to have capsule
penetrated to inside,
Capsule broken when
we attempted to remove
specimen - cleavage
type fracture
Mo-467% Re Bonded to graphite; Bright +0.0014
could not be removed
Ta Bonded to graphite; Bright 0
could not be removed
T-111 Shiny Shiny 0
W Bright Bright Not obtainedb
W-267% Re Dull to shiny Shiny 0
Ir Bright, etched Stuck to capsule; Not obtainedb
could not be
removed. Shiny
Graphite Unchanged Unchanged 0

a14OO°C; 5000 hr; dynamic vacuum; graphite intermediate capsule;
graphite capsule holder; Ta outer container.

bSpecimen damaged when capsule was opened.
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