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Table 1 Comparison between main
specifications of 483Q type diesel and
those of other type diesel

Specification 4830 type diesel  Other type diesel

Rotating rate, r/ min 4000 3000~ 3600
Average piston rate, m/s 13.33 10~ 12
Average effective 662( Max. 826) 620~ 650
pressure/ kPa

Torque storage/ % 24.7 10~ 18
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Fig. 5 Porosity distribution and microstructure in hot pressed exhaust valve head



© 62 . A R AR R

2000 4F 2 H

6 U TR S e A T B 2 A i Ak
WAL x 500)
Fig. 6 Microstructure in interface of

exhaust valve head and its as cast stem

B 7 2ok $hab B G HERTE T A 2

Fig. 7 Microstructure of heat treated valve head
MR TIAVTRAL B & & & B M4
U RTAERXS T 48% 184 76 3k A TR 1
PIRIR (1350 C) i+ TrAl AHE I a+ v) PIAH
DA il DX, RIAE S B 45 31 1 de 414 7 )
M aTizAl Al wTiAl. AR, N aTizAl
rih v Mgk, 33 af YERHAN . Wik, &5
Pl aof v 2 RHEAA v S8 d R 2 B 4 N XS
AL, ZFPH S S I AL, AR i T BAT
PP Y B RE AL R KA 4 TiAl A4
HEAMRKERHANKES TAl EE& A 1
160 C, 40 M Pa )%l i I J) R ECEE I, 4l MR 4L
ZUEICIE L Ab R AR B AR T, THFE T A AL i
M1y AN Ak, A PR AS ST E S R AN &, BEE
WP O A A 2R e A A, A ERIE T IR

8 ZdHlin TJa mHE TR

Appearance of machined exhaust valve

Fig.

%ﬁé£h%¢ﬂ§ﬁ%ﬁﬁ%ﬁ?ﬁﬁﬁ@ﬁ,
{RIX M 55— J7 T R B S R B A 2 . T2 )2
) v e R R 0 A i B e, DT I HE R B
BRI T AT PAL T DL 38 A4l 21 . K g N WU A
LUInHE] o A, % RS REEE E T
HAL ) o AH, EREIERE, N a @R R v AR
%, B3 a/ v 2B, RJE7E 1000 CHEATE &
AL EE, T B 2445 B 4 2 7 423 . DRI I 1 45 R
R AT LA B, KRR 4 TiAl 34 40 B 41
LA TIAl EGE&RHNMT 2 . X EZEBER TR
FRy R36 @07 110 A B FE I T84 18 T 1)
WP s CL L), DRI B8 2 b 42 1) e 8 B A Al
24 BRMNEE AL RATCER KB ST
A TiAl B2 A o — B2 ) e BUE L . 78
AIANSI, JCETL, AV KA NS, i
AV 3 B8 A KirKendall 208 &2 AL 94K 5 9% 4%
FIFLBR, A 75 I B Jig A 8 v LB RS 35 K 9 e AR 3%
KEIRFUZIK . 3X Lehk 42 LR A8 0 075 B i 1 B 45
TR LA B . (HJ2 BT8R TiAl )5 7 ke 4h
W — AN I AE,  FLBR IV B FR AR G4 . it
NG, 7] DL Te AL H PR A J W 3ok 2 o
PIARFRIZIK, 55— 7 Th Al LAY SN J5 K R 5% 42 LB
KA, T HAERE ke g R v, iy s
Ve, fERE /N LBR A A . BT A S E AR
ASZARKIIE ), BRI E T — A K (<
40MPa), > B RILBEAREE W . RS
JPRGET RS R, SRR ) ik 170 M Pa, ] LA
SERVH BRI AR AL . (ES — M2, fEAR TAES,
HA R AE AR FE R 52 2 1R 12 B ALOs KK M
FEANTT ARSI R, 5 REE AR R —
FE, J =1 Hs J) o AHE ALOs By oK 1A% 3 50 T
A IR 22, BRI = ) R AN SE A AR R, X RN &



910 & 1 X1

Wk, S5 BIPRIG B TIALHE & R 5 K fg * 63 ¢

as -(a)

35

25

Maximum power/kW

15
1000

2000 3000
Rotational rate/{r-min~!)

4000

326

(c)
324F

322

320

318¢}
0 8 16 24 32 40 48
Time/h

0Oil consumption/ g+ (kWh) ']

el %

48 |

44+

Power/ kW

az |

40 i . , i ;
(1] 8 16 24 32 40 48
Time/h

0D
690
680

670

Qutlet temperature/

0 8 16 24 32 40 48
Time/h

9 A IR R ¥R < 1 B ) HE IR R A B HL 6 SR e 1K 6 45 2R

Fig. 9 Diesel properties curves measured during stand test using exhaust valve made by P/ M

(a) —Power vs rotary rate; (b) —Power; (¢) —Fuel consumption; (d) —T emperature of exhaust valve outlet
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Manufacture and properties of

powder metallurgy TiAl-based valves
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2. College of Material Science and Engineering,
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Abstract: The manufacturing method and properties of P/ M TiAlbased exhaust valves were investigated. The P/ M TiAkbased ex-

haust valves were prepared through elemental powder metallurgy (EPM), i.e. elemental Ti, Al powders were used as raw material.

Firstly, the mixed elemental powders were cold-pressed into a mushroomed head of the valve. Then the compacts were pseudo-

HIPed, in which both the material synthesis and near net shaping were realized at one step. Finally, the P/M TiAkFbased mush-

roomed valve heads were connected with the as cast TiAFbased valve stems through diffusion joining technique. The primary results

in diesel stand test using those valves prepared above showed that the diesel properties have met the requirements for practical applica-

tion.

Key words: powder metallurgy; TiAFbased alloy; diesel exhaust valve; near net shaping
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