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Effect of Normalized Cooling Rate on Structure and Hardness of
Gear Steel 18CrNiMo7-6

Liu Jinxin, Feng Guiping, Cheng Lijie and Wang Haijiang
(Technology Center, Fushun Special Steel Co Ltd, Fushun 113001)

Abstract Tested steel 18CrNiMo7-6 (/% : 0. 17C, 0.59Mn, 0. 24Si, 1.56Ni, 1.71Cr, 0.28Mo) is a case-hard-
ening steel for gear, it is required that the structure of normalized steel is ferrite + pearlite and has lower HB hardness val-
ue. The higher hardness bainite strueture is easily obtained in steel 18CrNiMo7-6 after continuous cooling. The tested re-
sults by high temperature chamber electric resistance furnace in laboratory show that with 870 ~900 °C 1 h-640 ~ 660 C
4 h furnace cooling to 300 °C air cooling the structure of steel is ferrite + pearlite + bainite with HB hardness value 340 ~
350, while with 870 ~900 C 1 h, 30 C/h cooling to 640 ~660 C furnace cooling to 300 C air cooling the structure of
steel is ferrite + pearlite with HB hardness value 190 ~210. The commercial production test results show that with 900 C
10 h, <30 °C/h cooling to 650 °C 25 h, then 30 °C/h cooling to 500 C air cooling for 30 t ®180 mm finished forged

products the structure of steel 18CrNiMo7-6 has ferrite + pearlite structure.
Material Index Gear Steel 18CrNiMo7-6, Normalizing, Cooling Rate, Structure, Hardness
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Table 1 Chemical composition of test gear steel 18CrNiMo7-6 /%

C Mn Si S P Ni Cr Mo Al Cu N
0.165 0.59 0.24 0.006 0.008 1.56 1.71 0.28 0.034 0.15 0.0129
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Table 2 Main parameters of chamber heat treatment furnace in laboratory

#E ﬁﬁmlﬁlﬁé/ ﬁm%ﬁf/ WERE/ HALE PREY PRESmK
< gl H/C R~f/mm

S$X-10-13 10 380 1350 S +10 400 x 200 x 160

SX-12-10 12 380 1 000 K +10 500 x 300 x 200
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Table 3 Effect of normalizing process on structure and HB hardness value of test
gear steel 18CrNiMo7-6
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Effect of normalizing process on morphology of test gear steel 18CrNiMo7-6: (1)870 C furnace cooling; (2)900 °C furnace cooling;
(3)900 °C-30 C/h660 C furnace cooling; (4)900 ~660 °C furnace cooling; (5)870 °C-30 *C/h-660 °C furnace cooling; (6)870 ~660 C furnace
cooling; (7)900 C-30 C/h-640 C furnace cooling; (8)900 ~640 C furnace cooling
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Fig.2 Normalizing-heat-treatment curve of commercial produc-

tioh of 30 t $180 mm gear steel 18CrNiMo7-6
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Fig.3  Morphology of structure of normalized ®180 mm gear
steel 18CrNiMo7-6
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