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Analysis on Causes of Shear Cracking of 40Cr Hot
Rolled Round Steel and Process Improvement

Wang Chunmei
( Monitoring Department, Wuhu Xinxing Ductile Pipes Co Ltd, Wuhu 241000)

Abstract In view of the transverse cracking of ®75 mm 40Cr round steel, the samples are analyzed by direct reading
spectrometer, metallographic microscope, SEM, EDS and microhardness. The results show that the cracks are mainly
caused by slag inclusion in steel, and the surface defects are formed by burned in grinding to form a hardened layer of mar-
tensite, which reduces plasticity and eventually leads to cracking under the action of shearing force. Through process im-
provement, the amount of lime is adjusted from 2. 5 kg/t to 4. 2 kg/t, the slagging agent is adjusted from 0. 45 kg/t to 0. 85
kg/t, the Ca/Al ratio is adjusted from 0. 05 to 0. 07, and the nozzle penetration depth is adjusted from 95 mm to 105 mm,
mold flux alkalinity is adjusted from 0. 78 to0 0. 86, viscosity is adjusted from 0. 34 pa + s t0 0. 45 pa * s, reducing continu-
ous casting speed fluctuations, etc. , it is effectively to avoid the defects of casting slag inclusion, and the surface defect

rate of rolling materials decreases from 0. 35% to 0.08% , ensuring the quality of round steel products.
Material Index 40Cr Steel, Transverse Cracking, Slag, Surface Hardening, Protecting Slag
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Fig.1 Macroscopic crack morphology of ®75 mm 40Cr steel
bar fracture
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Table 2 Chemical composition of 40Cr steel / %
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Fig.2 Microscopic morphology of cross-sectional area of cracked sample; (a) thickness of surface abnormal structure; (b) fine crack at ab-
normal structure; (¢) normal surface structure
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Table 3 Vickers hardness values measured at different re-
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Fig.3 Microscopic morphology of round steel fracture of ®75 mm 40Cr steel: (a) surface tough fracture; (b) near fracture source; (c) frac-
ture source extension area cleavage fracture; (d) fracture source extension area guasi-cleavage fracture
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Fig.4 SEM morphology and EDS analysis of area near the fracture source
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Table 4 Process parameters before and after steelmaking process optimization
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Table 6 Ingredient of mold powder before and after optimization
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