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ABSTRACT 97W-2Ni—1Fe heavy alloy feedstocks with different powder loadings were prepared for
injection molding. The rheological behavior of these feedstocks was studied. The mechanical properties of
as—sintered parts and the shrinkage during sintering were measured. The results showed that the rheological
behavior of these feedstocks could be described as pseudoplastic fluid. The mechanical properties of the
injection molded alloy were superior to those of alloy prepared by conventional press/sinter process. There
is an optimal powder loading of 47(volume fraction,%) with the best mechanical properties. The shrinkage
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during sintering was isotropical and the tolerances of products were small.
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Table 1 Characteristics of metal powders*
Powder Particle size, pum Papp> g/cm? Prap> g/cm?® Shape Impurity
C O N
w 2.9 3.64 6.00 Irregular 0.02 0.005 —
Ni 2.6 0.75 1.95 Spherical 0.1 0.3 0.1
Fe 4.0 1.64 2.99 Spherical 1.5 1.5 0.3

* Papp — apparent density, p,, — tap density

MERTNUHMERE K E. EAEWER 1.27 mm, K
76.2 mm({42H 60). A Instron HEHABHIME T &N
FHE, FXEREE T ARG RET TR,
2 ERGR5TR
2.1 RERFTFMERE
FESHRIE T2 b, kb fi B F 1A R R e 1
M¥ SR CRE R, MR LM I BT REH
Kb BE UL Bkt B XT BY V) AR R A BB, R 2 B TR
By 47 (REDKE, KEERY TR RNINE, KMEE
BRAK, BRI TSR, K 2 Jal UG PIREHAR B
SRR E G TR TIREAR, o BB,
®2 AFAEEAFIEERTRERN 47 RHAHE

Table 2 Viscosities (Pa-s) of the feedstock with the powder load-
ing of 47

1

Temperature, C Shear rate, s~

3.543 11.81 35.43 118.1 354.3 1181
170 1761 1028 604.9 318.5 112.4 47.94
180 1588 924.9 454.9 246.5 107.6 47.28
190 1216 902.0 446.9 170.9 101.3 39.71
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Fig.1 Correlation of viscosity and shear rate
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Fig.2 Correlation of viscosity and temperature
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Fig.3 Correlation of the mechanical properties and powder
loading
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Table 3 Mechanical properties comparison of the parts prepared
by MIM process and press/sinter process

Process op, MPa o092, MPa 6% HRC
MIM 936 649 114 31
Press/sinter 604 524 3.0 24
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Fig.4 Optical photographs of 97W—2Ni—1Fe alloy prepared by feedstocks with different powder loadings (volume fraction,%)
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Fig.B SEM photographs of tensile test bars fracture surfaces
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Fig.6 Schematic figure of the cariridge core
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Table 4 Shrinkage rates of several main dimension for the car-

tridge core
Characteristics Cartridge core
D, Dq Dy H
As—molded, mm 3B5 180 970 775
As—nintered, mm 3.02 1.41 7.80 6.06
Shrinkage,% 21.56 21.67 21.65 21.80

Deviation of dimension, mm +0.01 +£0.01 +002 +£0.02
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