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Effect of Normalizing Preheat Treatment on Structure and
Properties of 42CrMo Forging Crankshaft Steel after
Quenching and Tempering Treatment

Li Kangli', Li Yongzhi'? and Sun Guodong'
(1 College of Mechanical and Materials Engineering, Jiangxi Jiujiang University, Jiujiang 332005 ;2 State Key Laboratory of
Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract  Effect of quenched and tempered treatment, normalizing & quenched and tempered treatment on micro-
structure and properties of 42CrMo forging crankshaft steel is studied by means of metallographic microscope observation and
mechanical performance analysis. The results show that after the quenching and tempering treatment (860 C quenched +
580 °C tempered) , the base structure for the forging crankshaft billet is temped sorbite and much amount of white ferrite
with coarse grain non-homogeneously distributed at the central area of crankshaft. Its mechanical properties are TS 997 ~
1211 MPa, YS990 ~1204 MPa, el. 11% ~13% , RA 40% ~48% , and impact energy 72 ~92 J. On the contrary,with
a normalizing pretreatment(880 °C air cooling) before the quenching and tempering treatment process, the microstructure
for the 42CrMo forging crankshaft steel become more uniform, its mechanical properties are TS 1100 ~ 1220 MPa, YS
1107 ~1 188 MPa, el. 13% ~15% , RA 50% ~56% and impact energy 83 ~91 J. Therefore, the normalizing pretreat-
ment at 880 °C air & quenching at 860 °C and high temperature tempering treatment at 580 C is the optimized heat treat-
ment process for the 42CrMo forging crankshaft steel.

Material Index 42CrMo Steel, Forging Crankshaft, Quenching and Tempering Treatment, Normalizing Pretreat-
ment, Structure and Performance
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Table 1 Chemical composition of 42CrMo steel forging

crankshaft / %
C Mn P Cr S Mo Ni Cu
0.39 0.71 0.018 0.99 0.008 0.20 0.11 0.15
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Fig.1 Routing of quenching and tempering treatment process
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Fig.2 Routing of normalizing preheat treatment process
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Fig.3 Microstructures of 42CrMo crankshaft steel after quenched and tempering treatment: (a) surface; (b)middle and (c) centre
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Fig.4 Microstructures of 42CrMo crankshaft steel after normalizing and quenched and tempered: (a) surface; (b)middle and (c) centre
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Table 2 Mechanical performance for 42CrMo crankshaft
steel after quenched and tempered process

o TASRE EREE WEMK #ERE  shERi

HE oy/MPa o /MPa A% FEI/% AT
1 1210.83 1204.47 13 47 90
2 1049.41 1033.03 12 48 85
3 997.12 989. 63 11 40 72
4 1065.34 1051.61 13 45 72
EHE 1080.68 1 069.69 12.25 45 79.5
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Table 3 Mechanical performance for 42CrMo crankshaft
steel after normalized and quenched and tempered process

B DRBRE ERERE WEHK EEkE hEki

HwS oy/MPa o /MPa HA/% B/ M Ag/]
1 1220.24  1188.32 15 52 91
2 1189.31  1158.56 14 50 88
3 1099.76  1107.15 13 56 83
4 1158.37  1151.61 15 51 87
FHE  1166.92  1151.41 14.25 52.25 87.3
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Table 4 Hardness value for 42CrMo crandshaft steel after
quenched and tempered process

R HBW 7 (A Sy
WS A WEBA2 WIHA3 WS4 s BEE
1 333 328 333 329 341 332.8
2 309 297 303 312 208 303.7
3 297 291 297 279 276 288.0
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Table 5 Hardness value for 42CrMo crankshaft steel after
normalized and quenched and tempered process

R HBW B Fy

WY WMEHA1 WEHA2 WHA3 WS4 Migphs BEE
1 323 335 331 329 339 331.4
2 317 327 313 328 309 318.8
3 301 311 309 312 308 308.2
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