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Analysis on Surface Cracks of Martensitic Steel 40Cr10Si2Mo
Wire and Process Improvement

Sun Zengmiao, Di Yongtian, Jiang Fang, Bai Liguo, Zhang Rongxing and Wang Gang
(Xingtai Iron and Steel Co. ,Ltd, Stainless Steel Company, Xingtai 054000)

Abstract  After quenching and tempering, straightening and grinding, the surface cracks are found on the polished
rod surface of steel 40Cr10Si2Mo @ 6.5 mm wire rod. Through the simulation test of quenching and tempering of steel
40Crl10Si2Mo, it is obtained that the reason for the surface crack of steel 40Cr10Si2Mo wire rod is the short cooling time af-
ter hot rolling, the cooling speed is fast, and there is a large residual stress on the surface of the hot rolled wire rod leading
to form the surface crack. The production process of steel 40Cr10Si2Mo is optimized and improved, including prolonging
Stelmo roller slow cooling time, adjusting the finishing rolling temperature and lay-off temperature from 900 ~ 950 °C and
850 ~900 °C to 800 ~850 °C ,and within 24 hours after rolling to anneal the wire, the surface crack of steel 40Cr10Si2Mo

product has been avoided.

Material Index Martensitic Valve Steel, 40Cr10Si2Mo, Stress Crack, Cooling Process
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Table 1 Chemical compositions of test steel 40Cr10Si2Mo /%

1k C Si Mn P S Cr Ni Mo Cu
40Cr10S2Mo  0.35~0.45 1.90 ~2.60 <0.70 <0.035 <0.030 8.00~10.00  =<0.60 0.70 ~0.90 <0.30

Bt 0.36 2.19 0.35 0.019 0.001 9.27 0.05 0.84 0.01

B S B 0.38 2.07 0.34 0.021 0.002 9.49 0.05 0.83 0.01
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Table 2 Simulated test scheme for quenching and tempe-
ring of steel 40Cr10Si2Mo
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Fig. 1
40Cr108i2Mo 6.5 mm wire rod

Macro-morphologyof ~surface cracks of steel
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Fig.2 Morphology of surface crack at ®5. 65 mm polishing rod
section of steel 40Cr10Si2Mo
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Table 3 Contrast of technological parameters before and
after improvement
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