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Abstract

42CrMo steel with high strength and high toughness is one of the important steels used in the fas-
tener of rail transportation. In this paper, for a component optimization of 42CrMo steel after
quenching and tempering treatment (oil quenching at 850°C, tempering at 530°C), the mechanical
properties and fracture morphology were analyzed. The experimental results show that the
42CrMo steel after heat treatment was mainly composed of tempered sorbate; the oxygen content
in the steel significantly influences the impact toughness of the steel, the higher the oxygen con-
tent, the lower impact toughness; inclusion has an obvious effect on the impact toughness of the
steel, the more inclusions, the worse impact toughness.
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Table 1. Components of 42CrMo steel ([O], [N] ppm, others%)
7z 1. 42CrMo $REIRk 5> ([O]. [N]A ppm, HK%)

75 C Si Mn P S Cr Mo Ni Al Cu [O] [N]
1# 0.41 0.18 0.71 0.0095 0.0028 0.97 0.21 0.034 0.0129 / 107.9 59.5
2# 0.43 0.20 0.81 0.010 0.004 0.83 0.21 0.048 0.014 0.070 108.7 79.9
3# 0.413 0.20 0.78 0.009 0.003 0.98 0.20 0.076 0.047 0.160 / /
44 0.439 0.12 0.65 0.009 0.003 1.01 0.21 0.030 0.007 0.088 69.4 69.1
5# 0.43 0.19 0.65 0.0085 0.0096 1.03 0.21 0.050 0.179 0.205 90.0 58.8
6# 0.41 0.22 1.02 0.010 0.013 0.93 0.21 0.070 0.035 0.060 109.9 63.7
# 0.44 0.17 0.81 0.008 0.002 0.93 0.21 0.032 0.019 0.169 72.6 58.2
8# 0.42 0.21 0.74 0.008 0.004 0.95 0.213 0.051 0.032 / 54.7 80.0
o# 0.42 0.20 0.70 0.009 0.010 0.99 0.20 0.120 0.0168 0.100 59.1 74.5
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Figure 1. Microstructure of 42CrMo steel
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3.2. 42CrMo $RESH L EBE

AU SER N FULAH 42CrMo SEESAR LRI HRE Rm. JiE ARG Rel. Witk iK%, H iR pp o SRR
AT T, R W 2 R

MAE 2 aTLLEH, JUA 42CrMo SEEGEN PR 98 B L AR TE 1100 MPa Aids, AR 2440 5#42CrMo
SEIRAN AP H R A F] T 1130 MPa LA L, 1 8#42CrMo SEIGCAR IR IR A, R A5 1083 MPa. Mt
T UIkE, £-80CH, 2#F1 6#42CrMo SLIR AN B o DV, i BT 2E, 1 8#A1 9#42CrMo S48 4K
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Table 2. The mechanical properties of 42CrMo steel
3% 2. 42CrMo SEITREY 1 RE

FE Fﬂ%ﬁﬁ) E%ﬁ%ﬁ' WK I EERO) _ﬁiﬁ)_ﬁﬁﬂ)<ﬁﬁﬁ) jﬁﬁB
1# 1102 996 17.2 88 85 65 50 35
2 1134 989 16.0 66 54 43 31 24
3 1118 980 16.7 83 70 65 46 33
A# 1125 993 15.4 73 59 61 37 33
5# 1131 1006 14.4 75 67 67 63 43
64 1119 978 16.6 73 59 44 33 25
T# 1124 989 15.7 73 82 45 35 31
8i# 1083 938 16.6 89 91 81 69 50
o# 1117 1015 16.8 920 79 78 56 42
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Figure 2. The impact fracture morphology of 42CrMo steel
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Table 3. Inclusion rating of 42CrMo steel
% 3. 42CrMo SE3E SR SRAHITR
A (FRAE%) B (Ff4K) C (FERR #:28) D (IRFESLE)
ZES GIES HHES itk EIES GIES EHES itk
1# / / / / / 1 15 2
2# / / 2 / / 0.5 1 1
3# / / / / 15 / 2 1
44 / / / / / / 15 /
5# / / / / / / 1 0.5
6# / / 15 / 0.5 / 15 0.5
# / / / / / 1 0.5 0.5
8# / / / / / / 15 05
o 0.5 / / / 0.5 / / 0.5
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Table 4. Inclusion type of 42CrMo steel
% 4. 42CrMo SELR SN A2 8Y

B [O] & #:(ppm) I AAY

1# 107.9 AARIT)

24 108.7 FAER . IR RS AR R

34 / R ER. SRR IR BRI k.
a4 69.4 B, SIS I R e R Eh e A
5 90.0 BRI, AR RERRER ISR A I g

6 109.9 SRR RERRERIS. AL I AR D B SRS e 2k
T# 72.6 AT AR AT 2

84 54.7 ST IR D B MR A ST S

94 59.1 B2 e e A SE L2 e 2
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