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Analysis and Process Improvement of Mixed Crystal in
Warm Forged 20CrH Inner Star Wheel

Xu Leqian, Zuo Jinzhong, Yuan Jing, Mo Binggan, Wu Wei
( Technology Center of Zhongtian Iron & Steel Group Co. , Ltd. , Changzhou 213011)

Abstract; The 20CrH special steel bar produced by a special steel factory, after warm forging to make inner star wheel by
the downstream user, the mixed crystal phenomenon was found after carburizing heat treatment at 965 “C x 6 h. Using light
microscope observation and design of heat treatment test for verification, the results show that the uneven temperature of
forging deformation and the low temperature of holding after forging lead to the abnormal growth of local austenite grains in
the subsequent carburizing process and the formation of mixed grains. The temperature preservation of the inner star wheel
after warm forging is increased from 710 °C to 900 °C , which can effectively avoid crystal mixing and provides guidance for
the process design of warm forging of similar special steel parts.
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Table 1 Chemical composition of 20CrH steel’ %

C Si Mn Cr p S
0.22 0.20 0.75 0.95 0.017 0.021
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Fig.1 Warm forging process of inner star wheel
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Fig.2 Metallographic structure photographs of different regions of the inner star wheel: (a) transition area, (b) coarse grain area,

(¢) fine grain area
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Fig.3 20CrH raw material simulation carburizing metallograph-
ic structure
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Fig.4 Metallographic structure of water quenched inner star wheel after forging: (a) microstructure of coarse-grained area, (b) mi-

crostructure of fine-grained area
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Fig.5 Metallographic structure of forging part after heating and holding at 710 “C temperature; (a) microstructure of coarse-grained

area; (b) microstructure of fine-grained area

®2 ARARSRGNARER
Tab 2 Metallographic structure difference of forgings in different states
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Fig.6 Metallographic structure of forging part after heating and holding at 900 °C temperature: (a) microstructure of coarse-grained

area; (b) microstructure of fine-grained area
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Fig.7 Metallography structure of inner star wheel after normali-
zing at 900 “C temperature
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