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Effect of Conditioning Heat Treatment on Structure and Properties
of Qunched from A-F Dual Phase Range-Tempered 42CrMo Steel

Xi Zhiwei,Luo Hongmei and Sun Guodong
(School of Mechanical and Materials Engineering, Jiujiang University, Jiujiang 332005 )

Abstract The microstructure , impact performance and fracture morphology of 42CrMo steel after pre-heat treatment
( annealing , quenching, tempering) and treatment of quenching from dual phase range + tempering at high temperature ( al-
so referred to as quenching from critical range + tempering) were observed and analyzed by means of metallographic micro-
scope , hardness tester and scanning electron microscope. The results show that the residual ferrite is uneven in distribution
between tempered sorbite when the preparatory heat treatment is tempering, whereas the residual ferrite is small and even
when the preparatory heat treatment is quenching and hardening and tempering. The hardness difference of sub-heat treat-
ment is very small when different preparation heat treatment is used. After sub-temperature treatment,the impact perform-
ance of 42CrMo steel is higher than that of conventional hardening and tempering. When pre-heat treatment is hardening and
tempering , the impact energy after sub-temperature treatment is the largest,and it can be seen from the fracture morphology.
The cracking area and crack fiber expansion area of hardening and tempering account for a larger proportion than annealing
and quenching. Therefore,the hardening and tempering treatment is more suitable as a preparatory heat treatment for the

42CrMo steel.
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Table 1 Chemical composition of 42CrMo steel / %

C Si Mo Mn Cr P S

0.38~ 0.17~ 0.15~ 0.5~ 0.9~
0.45 0.37 0.25 0.8 1.2

0.035 0.035

#2 42CrMo NHMEARLETE
Table 2 Preparatory heat treatment process of 42CrMeo
steel
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Fig. 1 Morphology of structures of 42CrMo steel conditioning anrealed at 830 °C (a) and
quenched from 790 °C at dual phase range + tempered at 560 °C (b)
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Fig.2 Morphology of structures of 42CrMo steel pretreatment quenched from 830 ©C (a) and
quenched from 790 °C at dual phase range + tempered at 560 C (b)
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Fig.3 Morphology of structures of 42CrMo steel pretreatment oil quenched from 850 °C + tem-

pered at 560 °C (a) and quenched from 790 °C at dual phase range + tempered at 560 C (b)
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Fig.4 Morphology of impact fracture for 42CrMo steel conditioning-annealed at 830 °C + quenehed from 790 C at dual phase range-

tempered at 560 °C ,SEM
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Fig.5 Morphology of macro and micro impact fracture for 42CrMo steel conditioning-quenched at 830 C + quenehed from 790 C at

dual phase range-tempered at 560 C ,SEM
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Fig.6 Morphology of impact fracture for 42CrMo steel conditioning-oil queched at 850 °C-tempered at 560 °C ,oil cooling + queched

from 790 °C at dual phase range-tempered at 560 C ,SEM
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