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Fig. 1 Sketch of hot-pressing die

(a) —Before pressing; (b) —After hot pressing
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Table 1 Hot-pressing parameters of TiAl based

exhaust valve
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Fig.2 Appearance of machined TiAl based

exhaust valve of 483(Q engine

2.2 HEUIESN

BHR S AR N 2R, AR IR ARTR AR AL 2y
e, ﬁ[ll]

a6

Ty, 1-0 (2)
PA K

D 2.0D

D.” D Ot (3)
Kb O G IEIRIALBREE, 0 LB 2 1 25 1k 5ok 2%
D ABIERRE R R E R, V NEEARL Ve b
IR IEA AR, v NSRRI (ki F A

D=D.~ AD= D .~ —2— Ah (4)
tan A

X Ah SRR & . WK ST v
A, Hikfy

Ah= vt (5)
it (3) , ()RS, 52

= —_4_1L
" Dtan a
AH S H A
0 -4 - 4p
1- 0~ Dtana  D.tan a- 2ot (6)
WLy, 53

1- 0
In <~ e": 2In( 1- kt)

e= §+ &+ €=2&=2dIn




+ 336 ¢ o AT 4 2 4 2002 F 4 H
PRl b 75 e 0.20
T 0.16F
ik (1- kt)? (7) &
At Oy IR ROIIATLIRA b= z 012
dan a g
2 7) REAH A VR 4 He PR A6 42 1) R w1 80 & 0.08F
1T . 0.04-
2.3 HANH O~ 373 ¢TS5 6 T 8§ 90

WALHI 2 gl i 3 fros, fEHAEESL L1
I 5T N AMEARRXS 18 Bl I = AR I BRI ) . Fp =
Fl'Sin(I, F1: F3' UijﬁFlcos(I+ OCA = F3
sina, Fisin a+ Ficosa= F,, 153

o= 0.A ( Psin a+ cos a) (8)

sin a— Hcos a
P Fy NSNSl 2 TR R BE R s F, R3E
o s Skt nAE AR EBIER D5 Fs 9 WA IE s
JIs T NEEEEN ) A Ry R R 55 R B
B ROy EEEEEG o, IRV HY JE IRoRJE

\\
\\_ oA

F\ F,

3 WEERIIEL BT

Fig. 3 Forces on inner die
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Fig. 4 Change of porosity during hot-pressing
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Fig. 5 Porosity and microstructure of TiAl
valve by hot-pressing

(a) —Porosity; (b) —Microstructure
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Development of powder metallurgy TiAlbased alloy

automotive exhaust valve

OUYANG Hong-wu, LIU Yong, HE Yue hui, HUANG Baryun
(State Key Laboratory for Powder Metallurgy, Central South U niversity,
Changsha 410083, China)

[ Abstract] In order to manufacture TiAtbased alloy automotive exhaust valve, a new powder densification and near net shaping

technique (named as radial hot pressing) was suggested. The density of the powder compact, the densification equation and stress e

quation for radial hot pressing have been determined theoretically. By this technique, TiAFbased alloy automotive valve with large

height-to-diameter ratio of 10. 7 has been obtained, and its density up to 3. 79 g/ cm®, which has proven the feasibility of radial hot

pressing experimentally.
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