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Effect of Warm-Forging and Isothermal Normalizing on
Austenite Grain Size of Carburized and Quenched Gear
Steel 20CrMnTiH3

Bai Ruijuan, Wang Changjie, Dong Zhaili, Zhu Zhenguo, Wang Qingbo and Han Huaibin
(Department of Technology and Quality, Henan Jiyuan Iron and Steel ( Group) Co Ltd, Jiyuan 459000)

Abstract The effect of process of warm-forging at 880 ~ 930 C on growth of austenite grain of gear steel
20CrMnTiH3 is analyzed by examination of physicochemistry and original material austenite grain size to get that the austen-
ite of steel is easy abnormally coarsening during carburizing process at 890 ~920 °C after warm-forging gear processing, that
transforms to coarse martensite structure after cemented-quenching at 830 °C. There is no obvious improvement for coarse
austenite grain of carburized and quenched gear steel 20CrMnTiH3 by tempering and normal normalizing process after warm
forging, but the occurrence of coarse martensite of carburized and quenched steel is avoided by isothermal normalizing
process at 950 °C for 1 h air cooling to 650 °C for 8 h air cooling.

Material Index Gear Steel 20CrMnTiH3, Warm-Forging, Coarse Martensite, Mixed Grain, Isothermal Normalizing
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Fig.2 SEM scanning region (a) and distribution of Ti (b)
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Fig.3 Austenite grain size of steel 20CrMnTiH3 original ®55

mm bar product heated at 930 °C for 24 h (a) and carburizing
at 910 °C and quenching at 830 °C (b)
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Table 2 Test process and real austenite grain size
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Fig.4 Austenite grain size of stock gear forged at 880 ~ 930

°C, then carburized at 910 C and quenched at 830 °C, steel

20C:MnTiH3
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Fig.5 Morphology of structure of steel 20CrMnTiH3 heading tested than carburized quenching at 930 °C, heading testing: (a) heading
at 1150 C; (b) heading at 930 C; (c) heading at 930 °C + tempered for 16h at 250 °C; (d) heading at 930 °C + tempered for 16 h at 350 °C; (e)
heading at 930 C + tempered for 16 h at 550 °C ; (f) forging at 930 °C + self-quenching at 850 °C ; (g) heading at 930 °C + normalizing at 950 °C ; (h)

heading at 930 °C + isothermal nermalizing at 950 C ~650 °C
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Fig.6 Morphology of structure of steel 20CtMnTiH3 produced
by new process- die forging at 880 ~930 °C, isothermal normali-
zing at 950 ~650 °C and carburizing quenching at 880 ~920 °C
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