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Table 1 Characteristics of metal powders

Powder W Ni Fe
Purity/ % > 99.95 > 99.5 > 96
Fisher
number! B 2.90 2. 60 3.97
M ajor 0(2500) C(15 000)
Smprities %((25%‘;) C(1500) N(3000)
/107 ° S(50) 0( 15 000)
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Table 2 Viscosity of feedstock at
different temperatures and

shear rates( Pa*s)

T emperature Shear rate/s™ !

1C 3.5 1.2 3.5 118 354 1181
170 1761 1028 605 318 112 48
180 1588 925 455 247 108 47
190 1216 903 447 170 101 40
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Table 3 Comparisons of mechanical properties
of heavy alloys made with MIM and

press/ sinter process

Process 0,/ MPa 0y ,/MPa &/ % HRC
MIM 936 649 11.4 31
Press/ Sinter 888 612 12.4 -
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Fig. 1 Injection molded tensile bar and

its density distribution
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Fig. 2 Half sectional drawing of
tungsten alloy pellet
3 Wi

3.1 MBRRTZITA
B MIM FEORL IR T 528 PR A4, {98 P 44
RIRGRE —BY PS¢ R T LU R bR IAL
N= fy"!
I
leN= lgk+ (n- 1)lgY (1)
b UK, B IREL o ARERET, H



+ 438 - o AR IR

1998 #£ 9 H

n < 1. PRI B 40 R, B VT 0 BY YR ) Al
B R R
_ —Ap

W= 2L/R) (2)
= o (3)

b T N BHERAENBIVIN I, Ap WS
BAE NI ESERE, L AR 25 BME KN
AR, v, ARWBIVIER, Q NiiE, AH
F4 L TR
Table 4 Shrinkage values of some primary

dimensions of tungsten alloy pellet

Position D, D, D H

Molded

specimen/ mm

3.85 1. 80 9.70 7.75

Sintered 302 1. 41 7.60 6. 06

specimen/ mm

Shrinkage 21.56 21. 67 21.65 21.80
value/ %

Deviation
/ mm

0. 01 0. 01 £0.02 0. 02
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Fig. 3 Relationships between feedstock
viscositiy and shear rate at

different temperatures
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Fig. 4 Optical micrograph of W-NrFe
heavy alloy specimen formed by MIM
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INJECTION MOLDING PROCESS OF
W-NirFe HEAVY ALLOY

Qu Xuanhui, Li Yimin, Li Zhilin and Huang Baiyun
T he State Key Laboratory for Powder Metallurgy,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT The rheological behavior of 97W-2Nt 1Fe heavy alloy feedstock was studied. The mechanical properties
and shrinkage behaviors of samples formed by injection molding were measured. The results show that the flow of the
feedstock is essentially pseudoplastic in behavior and the mechanical properties of MIM alloy are as follows: 0,= 936 M Pa,
Op.p= 649 MPa, 6= 11.4% and HRC= 31, which are compared favorably with those values obtained by conventional
press/ sinter process. In addition, it is determined that the sintering shrinkage is almost isotropic and the dimension devia-
tion is within £0.2mm.

Key words metal injection molding heavy alloy W-NtFe rheological behavior
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