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Effect of Subcritical Treatment on Structure and Properties of
High Strength Steel 40SiMnCrNiMo for Rock Drill Tools

Xu Xiang, Ji Kejin, Wang Bin, Gao Lin and Fang Jun
( Daye Special Steel Co Ltd, Huangshi 435001)

Abstract The structure and properties of steel with three kinds heat treatment processes ~ quenched at 880 C for
30 min oil cooling + tempered at 600 °C for 60 min air cooling, normalized at 860 °C for 30 min air cooling and two-phase
region subcritical treated at 780 °C for 30 min air cooling, in order to get a simplified heat treatment process of
40SiMnCrNiMo for rock drill tools. The results showed that the HV microhardness value at bainite region of subcritical heat
treated steel lowed than that of normalized steel and V- notched impact energy was 30 J higher than that of normalized steel
(12]) and approached to that of quenched and tempered steel (40 J). The test for service life of rock drill tools indicated
that as compared with average 10. 78 m drill pace of advance of normalized steel tool, the average drill pace of advance of
subcritical treated steel tools was 108. 30 m to meet the requirement of use and to be available to replace quenched and tem-

pered drill tools.
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Table 1 Chemical composition of test steel / %

C Mn Si S P Cr Ni Mo Cu

0.39 0.97 1.38 0.012 0.016 0.73 0.64 0.32 0.11
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B 1 40SiMnCrNiMo XK BMALR x 500 (a) 860 C 30 min ¥ +600 °C 60 min 2% ;(b) 860 C 30 min Z5%;(c) 780 °C 30 min gl
Fig. 1 Structure morphology of 40SiMnCrNiMo steel, x500: (a) 860 °C 30 min oil cooling + 600 °C 60 min air cooling; (b) 860 C 30 min

air cooling; (c) 780 °C 30 min air cooling
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Table 2 Microhardness of each phase structure in high

strength steel 40SiMnCrNiMo with different heat treatment

process
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Table 3  Mechanical properties of high strength steel

40SiMnCrNiMo with different heat treatment processes
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1085 1210 15.0 50.8 52 40 37.5
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Table 4 Service life comparison between normalized and

subcritical treated high strength steel 40SiMnCrNiMo for

drill tools
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