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Fig. 1 Ring fold of large bottom of valve
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Table 1 Chemical composition and processing

property of raw materials

Metal pow der Purity/ % Powder size/ Pm
Tungsten 99.8 2.5~ 3.5
Nickle 99.0 61
Iron 98.0 74
Copper 99.0 43
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Table 2 Chemical compositions of
heavy alloys( %)

Alloy No. Ni Fe Cu \
Wiz 1.5~ 2.0 — 3.0~ 4.0 Balance
Woso 2.5~3.0 4.5~ 5.5 — Balance
Wi 1.0~ 2.0 3.0~ 4.0 = Balance
Wy 0.5~ 1.0 2.0~ 3.0 — Balance

2.3 T2k

PR R ARG & T 24 T

Mokl RGBT RIB T Wik T e
TG AREE A TR T s

(1) Bkl RA

¥k 2 Pt A i o SRR L KRR
AR BINRERES RS 18~ 24h Jo kL.

(2) W

PR AR 1% ~ 2% R BRI T 15
B, F AR RST O, LI 7724 100
~ 300MPa.

(3) Tikeds | bedh

BB 5 R 7= S 2 TR 46 i B, AR T AR 4R
W45y, 35T 1380~ 1550 Cilf e yu Hl
HHTReSE, IR 2~ 3h AHI Y, BT A Ak
SEEENN 1

3 KWHERS5HITITE

3.1 BEESMEIRMERERI R
P W-NirCu R W-NtrFe % 4 Fhim 4l
NHIES, SRELZHISN 4 B &40 R

W E iR AR R RS TR 3

x3 AeMESRERERR
Table 3 Relationship between hardness

and temperatures of heavy alloys

Hardness

Alloy

No. HB( Roonr HV HV

temperature) (500 C) (800 C)

Wiz 250~ 300 140 95
Wasz 260~ 320 185 150
Wiz 280~ 340 196 169
Wy 300~ 360 199 178
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Table 4 Comparison of service lives of different die materials

Alloy No. Machine model Service life Relative service life was?;t;i)?o(()ifucts
3Cr2W8V M ultr position( erecting) 200~ 300 0.6 50. 00~ 60. 00
Cu Wy Multr position( erecting) 300~ 500 1.0 30. 00~ 40. 00
Wiz Single position( laying) 1200~ 1600 3.0~ 4.0 20. 00~ 30. 00
Wasz Single position( laying) 1500~ 1700 20.0~ 23.0 18. 00
Wos Single position(laying) 10 000~ 19000 30.0 1. 80

Relative service life is calculated by referencing Cur Wy alloy
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HIGH TUNGSTEN ELECTRICAL UPSETTING
DIE BLOCKS MATERIAL

Liang Ronghai, Tang Jinzhi and Liu Hongwei
State Key Laboratory for Powder Metallurgy,
Central South Unwersity f Technology, Changsha 410083, P. R. China

ABSTRACT Upsetting die blocks materials used for fabricating engine valve should possess excellent red hardness, and certain
toughness and good processing ability. The service life of upsetting die block made of Wjs, or W3, high tungsten alloy studied is
over 20 times more than that made from Cu Wgg alloy by long run confirmation tests. Especially in fabrication of exhaust valve,

the finished product ratio has increased to 98. 2% from previous 57. 8% .
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