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Powder and P/M Billet
Production

Receipt of raw material

Blending

1st stage reduction
(NH4)2MoO4 + H2 -» MoO3 + NH40H
Mo03 + H2 -» MoO2 + H20

PETTIPr
= Doping =

2nd stage reduction
Mo02 + 2H2 -» Mo + 2H20

Molybdenum
powder

Blending 7
densify & safety screen @

Isostatic

pressing

Prgssed & sintered Extrusion
billets/sheet bar
Billets

Sheet Bar’

Arc-Cast Billet
Production

Billet preparation
(machining)

Heat treatment

Straighten, clean, & cut
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Billet heating

Extrusion
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Cornigositior)  Corisolicztior)  Specificatior]
ASTIV| B386
0) /
Mo 99.95% Mo A/C, P/M ASTM B387
SO0 T T W

S0 30% W A/C, P/M ASTM B386, B387

50 Re 47.5% Re
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e-Stabilized Alloys
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0,506 T, 0,087 2t ATV B386,
- 0,03% G A/C P/ ASTIIB387
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1.7 10.3% Zr,
O 1% €

Manufactlrer

0.4% Zr; 1.250 Ky Manufacturer
022%) @
25% W, 1.0% H,
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- Powder

Tantalite ore (Fe, Mn)(Ta, Nb),O,
[Iron Manganese Tantalum Niobium Oxide]

Tin slag Recycle
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Dissolve in HF
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A
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Filter

Waste

\ 4
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Solvent extraction
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Sodium reduction
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Recycle Powder
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v u

Machine

Forge, clean, & anneal |

o

5

Clean and anneal




elting

Electrode (Rotating)

i

Focus & Aiming
Coils

Water Cooled
Crucible



N

rc Rernelting

/Consumable

Arc —

Molten |
Pool

VAR Ingot /



Alloys ‘

Alloy; £ orripositior)  Corisoliczition  Soecificatior)
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D Wlzirufacturer
2.5% rlf, 0.01% C

TA-227

h 4



: hysical Properties

Low rizareriass (75-100 Vel
— Most rrizegrlzl Seld i raeryselllizeed eonelition

GVAEINEIEEXaNsIon (6.6 X 10-6'C —1)
o Low tnermal conduciiVisaEGAZa i)

o Low specific neat (=215



N

ttle Transition

Felricelliier rEls rlore
Dijetila ganzvior to vary lovw tarmoarzitiras

AWPICEINEIRBEECNELIS

o Lower riarndling {1845 1) rdenslliZed
condition



N

Applications

Chen rJI procassinig (vessel linlirlgs, rugtire
cliges, sni=ziins, rlC i)

Elaciroriies

— Manufaetirisle) gejuiosmast (epysiall oulllars, irmolentetion))

—_—

pLttering telfeeis

) V)
Q)

O
)
(

(
/

— Capzcltors

J
o Furnizices (elerrerits, SgalElelisle) bl aliitigs))

S A

(D

rospace/military (shagdeRegElge=s)

.‘



Ta in Implantation
o PUKItY,

oritelrninzrtion of o o2:rr
U /2 oroolemns do gt sffect parforrriece
U Slirizies coritzicnlinzitlon less of =i issile inzn for e

— Volzitll2 alggiaries efflclently remeoveac 0y
EB/VAF progess

o rlign T, elemidpis ONe, WS ey) dennllinl eieniisle
> 100-500 porn ragleftiE]ls

SRVSIEREielsIAsI MmN Mol because of densl
cliffererice

— P/M alloys can contain 100Z6000ReJslgR® C |\
— Are these rezlly oroblerns? Preskll ot




N

Ta in Implantation

J BEVEooretion/erosior)

— EVelgoratiorn 15 1833 of 2 oroglarg) trizle) for Yo,
rigt 215 cloejel 215 Y

— Erosion/sotittesisle) 2 Spplelller eifeer efis i
eltornic rrless



N

ring Costs

o EXPERGIVENTIELERE]
— Bziga orica 2110, tnet of 4o
RaVllaPASSUES

o Peadily macninElele
i MESRYASEEN CE DECAUISE! Off SOItNESS

— Proplerms opposite triejdeRei) oy



Tungsten

74 ew

19.3

W

Tungsten
183.85




Typical Wolframite Upgrading Process Concentrates Processing

Grade
0.5% WO,

Tails

1.0% WO,

. Classifier

RS M el i S R SR S

Non-
Magnetics

Wolframite Concentrate >70% WO,
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Alloys

0y Cornposition  Consolickition) - Specificetior)

30559 _ pemp—

WO, 1%6-3%) T O} _ Manufiactlrer

50-100 ppn K,




Physical Properties

rliejr) clensity (19.3 ¢.cc)
rlicjn) stiffriess (2410 GPz))

rlign narcdrngss (400-500 V)
OREHEIEX P2 NSION (FAA X 10-6/C —1))
rlign tnermzl condusivisaGaES S 9)

4 -

o Loy specific neat (= 140Y4E9)
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Applications

Electrofies
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