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Effect of Heat Treatment Process on Low Temperature
Impact Toughness of 40CrMnMo Steel

Zhang Yue'? ,Zeng Yun'?, Zheng _]infengl'2 ,Chen Jun'? and Wu Wei'~
(1 Technology Center,Daye Special Steel Co Lid;
2 Hubei Key Laboratory of High Quality Special Steel, Huangshi, 435001 )

Abstract Through different heat treatment processes;800 820 C low temperature quenching + 600 °C tempering
880 C +860 C twice quenching + 600 °C tempering and 860 °C once quenching + 600 °C tempering, the heat treatment
experiment on 40CrMnMo steel has been carried out to study the effects of three kinds of heat treatment processes on the mi-
crostructure and properties of the 40CrMnMo steel. The results show that the tensile strength of tested steel by the three
kinds of heat treatment processes is similar (936 ~951 MPa) ,and the microstructures is tempered martensite + ferrite, the
impact enery of tested steel of (800,820 °C) low temperature quenching and 600 °C tempering heat treatment processes is
highest (65 ~69 J).

Material Index 40CrMnMo Steel ,Heat Treatment Process,Martensitic Structure , Low Temperature Impact Property.
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Table 1 Chemical composition of test steel 40CrMnMo/ %
iz C Mn P S Si Cr Mo N H 0
GB/T3077-2015 0.37~0.45 0.90~1.20 =<0.030 <0.030 0.17~0.37 0.90~1.20 0.20~0.30 - - -
RN 0.42 0.95 0.010 0.010 0.30 1.00 0.27 0.0080 0.0002 0.0062
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Microstructure of tested steel heat treatment by 800 °C (a) .820 C (b) low tem-

Fig. 1
perature quenching +600 °C tempering ( process I)
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Fig.2 Microstructure of tested steel heat treatment by 880 °C +860 °C double quenching

+600 °C tempering (process II)
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Fig.3 Microstructure of tested steel heat treatment by 860 °C once quenching +600 °C

tempering ( process IIl )
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Fig. 4 Impact fractures morphology of tested steel treated by low temperature quenching o
o]

+ tempering (process | )
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Table 3 Comparison of mechanical properties of tested steel heat treated by process 1 0 I
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