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Abstract

To produce higher quality of titanium casting at a lower cost, the new titanium casting technology by using a permanent metal
mold was developed and applied to fabricate hip joint for biomedical application. The present study was carried out to investigate
the reactivity and fluidity of the Ti-6.0 wi%A1-4.0 wt%V alloy with metal mold by applying various ceramic powders coating on the
mold surface. The molten titanium for manufacturing hip joint was poured into steel mold. No reaction layer was formed on the
surface of specimens fabricated steel mold coated with Y,0; powder.
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Fig. 1. Microstructures of Ti-6.0wt%Al-4.0wt%V alloy casting materials using steel mold coated with several coating material at mold heating

temperature 300°C.
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Fig. 2. Microstructures of Ti-6.0wt%Al-4.0wt%V alloy casting materials using copper mold coated with several coating material at mold

heating temperature 300°C.
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Fig. 3. Variations on reaction layer thickness with coating materials
and mold temperatures.
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Fig. 4. Hardness change with distance form the surface coated with
several coating materials at mold heating temperature 300°C.

o}t weh ARE =RV $83e] FEAR Faleo] A
Ak Ao AFAA FIL mXe AoE AdEH
Ti-6.0Wt%Al-4.0wt%V <] FIT28 EFAEAN ALOE
AASA #E & F AUtk

Fig. 62 Ti-6.0wt%Al-4.0wt%V o) £3 A3} =F
A 223 dE2r s fEAg A S tal
Yolr 7] 30 (2) FEA FIY Aol (b) FEA 3
o] 540l SAAAE vepd T zolt. FA F39 A
4 D= 300°C7HA F-540l 7 F 600°CoM = =3
Aol Aol f54olrt e ALE Usyth ol
600°Col FElA T3] F43 4kslz s FUH L8
ZFgollA ABE scale 52 QHEAN A el g
A= BLE 5o] 8 WRE EiEo {547t #olxl
oz Addd FEA F39] B9 FHA I 5YS
A0Z AL 300 L 600°CE JE2=E W3 43
Y,0,5 83 7% f5A0lt ek AeE veigt F
o] dgexrt Frkska Ay 7 2 Ao o] I
7} oA EE gAe] AT TYFE 770 4
AA Sz, 59 Ade] A fle AT w3 & 7
7He FAT F o, FY ATt Il o=t 54
o7} Z7eint. ¥hE Holz ylFEgdel srake] Blgo)

-

BN
[e]

2 H

ey -

= O -



-138 -

Ti-6.0wt%Al-4.0wt%V = §ek9] 23 Fx - A .

AL - - olES - dAE - AYA

(a) image

{Counts)

.M ¥ (o) ba.211
(b) Oxygen
{Counts)
4000
2000 3
0 , ;
11,711 Y () Y3211

(¢) Aluminum

Fig. 5. EPMA elemental profiles of Ti-6.0wt%Al-4.0wt%V alloy
casting material’s surface produced by reaction between ALO;
coating material and casting material at preheating temperature
300°C.
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Fig. 6. Variations on fluidity of Ti-6.0wt%Al-4.0wt%V alloy with
different coating materials and mold temperatures.
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(a) steel mold

(b) hip joint test casting

Fig. 7. Mold and hip joint casting material manufactured by
optimum casting conditions.
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