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Effect of heat treatment process on microstructure and
hardness of Cr12MoV steel

Du Simin"? Li Xiong"?, Lin Faju"’

(1. Chengdu Advanced Metal Materials Industry Technology Research Institute Co., Ltd., Chengdu 610300, Sichuan,
China; 2. State Key Laboratory of Marine Equipment Made of Metal Material and Application, Anshan 114009, Liaon-
ing, China)

Abstract: In this paper the effect of ordinary heat treatment and cryogenic treatment on the microstruc-
ture and hardness of Cr12MoV steel had been investigated by microstructure observation using a metal-
lographic microscope, the retained austenite determination by XRD, and the hardness measurement .
The results show that the microstructure of Cr12MoV steel after ordinary heat treatment and cryogenic
treatment are crypto needle martensite and retained austenite and carbide, and the microstructure
changes into tempered martensite and carbide and retained austenite after low temperature tempering at
200 °C. Cryogenic treatment can greatly reduce the retained austenite in the steel and improve the hard-
ness. The highest hardness is 780 HV30 when steel are quenched at 1 020 °C and held for 60 min at
—196 C for 2 h and tempered at 200 °C for 120 min.
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Table 1 Main chemical compositions of Cr12MoV steel %
C Si Mn P S Cr Mo v
1.46 0.25 0.33 0.025 0.001 11.67 0.41 0.2
2 Cri2MoV HHALIETE
Table 2 Heat treatment processes of Cr12MoV steel
kS TR R AAARIREE/ C LA ] /min TRV B[] /h Il IR/ °C [ K AR 8] /min H/UE

1 950 30 200 120

2 980 30 200 120

3 1000 30 200 120

4 1020 30 200 120

5 1020 60 200 120

6 1020 120 200 120

7 1050 30 200 120

1-2 950 30 2 200 120 32T L]
22 980 30 2 200 120 Wb
32 1000 30 2 200 120 b3
4-2 1020 30 2 200 120 RIS
52 1020 60 2 200 120 A3
5-4 1020 60 4 200 120 322 S
5-8 1020 60 8 200 120 32T L]
6-2 1020 120 2 200 120 Wb
7-2 1050 30 2 200 120 NI
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Fig. 1 Quenching and cryogenic microstructure of tested steel after different heat treatment processes
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Fig. 2 Effect of different heat treatment processes on retained austenite of test steel
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Fig. 3 Microstructure of temperedt steel with different heat treatment processes
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Fig. 4 Relationship between austenitic temperature and
hardness of test steel by different heat treatment
processes
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Fig. 5 Relationship between austenitic holding time and
hardness of test steel by different heat treatment
processes
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