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Table 1 Element contents of M42 High Speed Steel (w/%)
C Si Mn Mo W \% Co Cr Fe
110 0.25 0.36 9.50 150 115 8.00 3.75 Bal.
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Fig.1 XRD patterns of M42 samples with different quenching

temperatures
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Fig.2 OM images of M42 samples with different quenching temperatures: (a) 1040 °C, (b) 1090 C,

(c) 1140 C, (d) 1190 °C, and (e) 1240 C
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Fig.3 SEM images of M42 samples with different quenching temperatures: (a) 1145 °C, (b) 1160 °C, (c) 1175 C,

(d) 1190 °C, (e) 1205 °C, and (f) 1220 C
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Table 2 Properties of carbides with different quenching
temperatures

Temperature/C Carbides, ¢/% Average size/pm

1145 28.54 6.21
1160 27.62 7.31
1175 24.95 7.54
1190 25.49 5.68
1205 24.81 4.92
1220 25.03 2.73
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Fig.4 Carbide content of M42 samples with different quenching

temperatures
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Fig.5 Rockwell hardness of M42 samples with different heat

treatments
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Fig.6 Bending strength of M42 samples with different heat

treatments
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Table 3 Orthogonal experiment of heat treatment

e T erere
1 2 520 1180 2105
2 2 540 1190 2278
3 2 560 1200 1986
4 3 520 1190 2983
5 3 540 1200 2762
6 3 560 1180 3105
7 4 520 1190 1562
8 4 540 1180 1783
9 4 560 1200 1503

Note: TT-tempering temperature, QT-quenching temperature
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Table 4 Orthogonal experiment analysis of M42 samples

Factors Times (A) TT (B)/C QT (C)/C
1;/3 2123 2216.7 2331
11;/3 2950 2274.3 2274.3
11;/3 1616 2198 2083.7

R; 1334 76.3 190.6

Note: TT-tempering temperature, QT-quenching temperature
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Effect of Quenching Temperature on Transformation Mechanism of Carbides of M42

Liu Bowen®, Lu Xin*, Pi Zigiang®, Jia Chengchang®, Zheng Wei?, Wu Lizhi?, Zhang Yifan®
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Heye Special Steel Co., Ltd, Shijiazhuang 500350, China)

Abstract: With the precision forged M42 spray formed high speed steel as the raw material, the orthogonal experiment under different
parameters was used to optimize the technique of heat treatment and the microstructure, hardness, flexural strength and the evolution law
of carbides were analyzed in different heat treatment systems. Results show that the best preservation temperature for quenching is
1180 <C, and the temperature for temper is 540 <C which should be repeated 3 times and 1 h for each time. In this system, Rockwell
hardness of M42 can reach to 67.2 HRC, while flexural strength can be up to 3115 MPa. During the process of heat treatment, MgC carbide
is largely affected by the change of quenching preservation temperature. When the quenching temperature is 1190 <C, M¢C carbide fully
melts, and precipitates dispersedly after tempering.

Key words: spray forming; M42; heat treatment; carbide transformation
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