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ABSTRACT In recent times the potential application of the high speed steel produced by HIP process for
wear resistant and cutting materials arc increasing. In this work the microstructure of Anval 30 produced by
HIP process was mvestigated and the effect of WC, TiC addition on microstructure formation and wear pro-
perties were studied. After HIP process at 1150 "C, the original feature of spherical raw powders was not re-
moved and consequently, nonuniform microstructure was fomed. However the WC added by simple powder
mixture incereased the sinterbility of high speed steel and uniform microstructure formed. The wear charac-
teristics of Anval 30 with carbide addition were tested at RT and 600 "C. The uniform microstructure played
an more important role in wear resistance as compared with the hardness.
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Table 1. Characteristics of used powder

Chemical Composition

% Cr Mo W \% Co Si C
Anval 30 421 50 6.25 298 837 051 1.23

M2 42 50 62 19 - 04
T15 45 03 125 48 50 -
Size: ~150 pm

App. Density: 4.8 gfcow
Tap Density: 5.25 g/em’.
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Fig. 2. Microstructure of Anval 30 atomized powder.

Fig. 3. Microstructure of Anval 30 hiped at 1150 °C.
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Table 2. Hardness of Anval 30 hiped at 1150 -C.

Hardness (Hv 5 Kg)

] 701

Region t l(éil?ezmaﬂ 666 685
par. 1 689
) 603

Reglonn‘cc)lfc large 503 603
parucles 613
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Fig. 5. Microstructure of Anval 30 hiped at 1200 "C.
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Fig. 6. Microstructure of Anval 30 with §% WC(A)
and 5% TiC(B) hiped at 1200 'C
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Fig. 7. Maginified microstructure of Fig. 5 (A) with
5% We, (B) with 5% TiC.
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Table 3. Hardness of as HIPed and heat treated HSS

as HIPed after heat treatment
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Fig. 8. Variation of friction coefficient during the
wear test at room temperature.
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Fig. 9. Micrographs of wear track tested at room tem-
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TiC
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Fig. 11. Micrographs of wear track tested at 600 "C (A)
Anval 30, (B) with 5% WC, (C) with 5% TiC
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Fig. 12. Magnified micrographs of Fig. 12 (A) Anval
30, (B) with 5% WC, (C) with 5% TiC.
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