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Effect of Carbides Pile-up on Properties of Tungsten Molybdenum
High Speed Steel Series
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(1 School of Materials Science and Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043 ;
2 Hebei Metallurgy Science and Technology Co Ltd, Shijiazhuang 050031)

Abstract The effect of carbides pile-up degree in high speed steels W6MoSCrdV2 (M2) and WOMo3C4V (W9) on
mechanical properties and workability of steels has been studied. Results showed that with increasing carbides pile-up de-
gree in steels, the hardness, tensile and yield strength of steel M2 and W9 increased, but the impact toughness and flexural

strength and cold drawing ability of steel decreased. The effect of carbides pile-up degree on red hardness and hardness of

quenched and tempered high speed steels was minor.
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Table 1 Chemical compositions of test Steels /%

e C Si Mn P S W Mo Cr \'

M2 0.86 0.31 0.34 0.018 0.009 5.75 4.65 3.96 1.77
w9 0.82 0.30 0.32 0.020 0.008 8.80 2.98 4.20 1.49
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Fig.1 Rating of carbides pile-up degree of high speed steels: (a) rating 1; (b) rating2; (c) rating 3, SEM

®2 W EMBNEE BT SR IR FR AR
Table 2 Examination results of hardness, tensile, impact toughness and flexural properties, red hardness and quenched-

tempered hardness of steel W9
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fRRS/ WEEER HEE BEAST  aOBf BREAEE

S % (HB) go./MPa  o,/MPa % /%  (J-em”*) ¥ERE/MPa  (HRC) (HRC)
1 234 407.5 792.5 7.0 6.0 46.3 3 470 63.1 65.5
2 234 410.0 795.0 6.5 5.0 4.2 3143 62.5 65.0
3 240 412.5 802.5 6.0 4.5 37.7 3 260 62.6 65.0
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Table 3 Examination results of hardness, tensile, impact toughness and flexural properties, red hardness and quenched-

tempered hardness of steel M2
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R/ & (HB) 0p2/MPa g/MPa % 4/ % (J-em™?) @3REr/MPa  (HRC) (HRC)
1 234 386. 68 763.33 19.67 39 43.67 3843 62.2 64.5
2 234 393,33 778.33 18.17 34 40.00 3853 62.8 64.5
3 240 391.67 776.67 16.17 33 39.33 3 780 62.2 64.7
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Table 4 Effect of carbides pile-up degree on cold drawing
properties of steel M2
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