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Abstract: In order to solve the problem of low hardness and poor wear resistance of 40CrNiMoA steel, a heat
treatment process was designed, and three different quenching mediums were used, including water, salt solution
and oil, to carry out high-frequency quenching and low-temperature tempering heat treatment of 40CrNiMoA
steel. The HV-2000 Vickers hardness tester was used to test the surface hardness of the sample after heat treat-
ment, and the SFT-2M ball-disc friction and wear testing machine was used to test its wear resistance. The re-
sults show that when the quenching medium was salt solution, the tempered martensite was smaller, and the sur-
face hardness of the specimen after heat treatment was the highest, reaching 431.2 HV,,, and the wear was the
smallest. After quenching in salt solution, fine tempered martensite can be obtained, resulting in increased hard-
ness of 40CrNiMoA steel, less wear of the specimen and enhanced wear resistance.
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Tab.1 Chemical composition of 40CrNiMoA steel (mass fraction/%)

C Si Mn P S Cr Ni Mo Fe
0.390 0.260 0.656 0.003 0.002 0.845 1.330 0.187 AN




EARt WO, 4. 40CrNiMoA FRZH 21 SR BE R RERIF ST 107

1.0 BCC *ﬁ
690 C
0.8 F
ﬁom
=S
=
Z 04f
02}
FCC 4 Bk
0 1 1
300 400 500 600 700 800 900
SRz C

E1 40CrNiMoA $R#I &8 E"
Fig.1 Equilibrium phase diagram of 40CrNiMoA steel
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Fig. 2 Schematic diagram of laboratory
steel heat treatment process
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Fig. 3 Metallographic structure of 40CrNiMoA steel tempered under different quenching media
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Fig. 6 Three-dimensional morphology of 40CrNiMoA wear marks under different quenching media
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Fig. 8 Surface energy spectrum analysis of the original sample
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Tab.2 Surface energy spectrum analysis of the original
sample (mass fraction/%)

C o} Si Fe
4.16 24.38 4.40 Ai
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Tab.3 Surface energy spectrum analysis of samples
after water quenching (mass fraction/%)

C 0 Si Fe
3.58 28.21 5.07 A
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Tab.4 Surface energy spectrum analysis of samples after
oil quenching (mass fraction/%)

C 0 Si Cr Fe
5.27 11.78 2.35 0.76 A
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Tab.5 Surface energy spectrum analysis of samples after
quenching with salt solution (mass fraction/%)

C 0 Si Fe
5.36 35.85 8.60 A
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