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Elemental Powders: Ti, Al, Fe, Zr

r

Weigh elemental powders in
respective proportions with A1203

balls ‘—J

for mechanically alloying elemental
powders for 40 hours

¥
Tumbler milling (low impact energy)

y

Sieve using 325 mesh sieve to
remove Al1203 balls (and
confaminants) from mechanically

alloyed blend

3

Place blend into preform

PCT/SG2005/000267

- 3%,

¥
Compact blend in preform using a
preform die at compaction pressure

- jof 400 to 600MPa

r

Sinter preform at 1100°C to 1350°C

in Argon for 1 to 3 hours

¥

Lubricate surface of preform die wall

with lubricant

¥

1strip heater

Isotheninal heating of prefonm die and
- |preform to 200°C to 500°Cusing a

— Y
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. h
Place preform over hot dic cavity to

|aveid non-uniform distribution of

forces during forging

h

Forge hip stem at different stress
rates of 0.1 to 10 MPa/second, at
200°C to 350°C
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Table 1. Compositions used and their respective weight percentage of alloying additions

| Compostiion Titanium Aluminum Iron Zirconium
No.

1 96 2 1 1
2 95 2 1 2
3 94 2 1 13
4 a3 2 1 4
5 92 2 1 5
6 95 3 1 1
7 94 3 1 IE
8 93 3 1 3
9 92 3 1 4
10 %1 3 1 5
11 94 3 2 1
12 93.5 3 2.5 1
13 92 3 3 {
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FIGURE 3

XRD spectrum of the mechanically alloyed powder of composition 6
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Alloyed for 40 hours and Sintered
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FIGURE 4
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