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Study on Spheroidizing Annealing Process of 20CrNiMo Steel
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Abstract The subcritical spheroidization annealing, ordinary spheroidizing annealing, and isothermal spheroidizing
annealing heat treatment process experiment on 20CrNiMo steel are carried out. By means of optical microscope and brinell
hardness tester is carried out to observe respectively after the spheroidizing microstructure. The results show that the hard-
ness value in 20CrNiMo steel can be controlled below 160HBW through ordinary spheroidizing annealing and isothermal
spheroidizing annealing; when the subcritical spheroidizing annealing at 710 “C , the spheroidization rate has increased with
the extension of time, when the spheroidizing annealing time more than 25 h, the spheroidization rate may be more than
65% ; the normal spheroidizing annealing process, which is held at 750 C for 6 h and slow cooling, can obtain 83% sphe-

roidizing rate; by using isothermal spheroidizing annealing, when at 750 “C for 6 h,the in 30 min furnace cooling to 650 °C
for 6 h,the spheroidizing rate is 93% and the hardness value is 145HBW.
Material Index 20CrNiMo Steel, Spheroidizing Annealing, Isothermal Spheroidizing
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Table 1 Chemical compeosition of test 20CrNiMo steel / %

€ Mn P S Si Ct Ni Cu Mo Al
0.20 0.80 0.011 0.007 0.24 0.56 0.49 0.03 0.22 0.034
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Fig.1 Microstructure of @45 mm hot-rolled 20CrNiMo steel
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Table 2 Critical transition temperature of 20CrNiMo steel
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Table 3 Spheroidizing annealing heat treatment experimental process of 20CrNiMo steel

TS FRALIE J e WIS BHib#E/% HBW REEE{H
1 Wi 710 °C 15 h, 43 % 500 C 239 50 165
2 710 C 25 h, b ;@gsm"c 2 63 160
3 35 750 C 6 h, 25 15 h ¥4 500 °C, 2% 65 158
4 ki 750 °C 6 h,%:25 h 195 % 500 C, i#ﬁ} 83 149
5 790 °C 3 h, £ 30 min $15 9] 690 °C 6 h, J1i% = 500 C,25% 55 155
6 - 790 C 6}1,;%30 min ¥ 3] 690 °C 6 h, ¥ E 500 T ,25% 38 157
7 ~ 750 °C 6 h,# 30 min §*¥%%] 690 C 6 h, §¥% ZF 500 C ,25% 59 153
8 750 C 6 h, %30 min % F] 650 °C 6 h, ¥ E 500 C, %551 90 145
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Fig.2 Microstructure of 20CrNiMo steel by suberitical spheroidizing annealing at 710 C ; (a) process 1 and (b) process 2
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Fig.3 Microstructure of 20CrNiMo steel by normal spheroidizing annealing at 750 “C ; (a) process 3 and (b) process 4
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Fig.4 Microstructure of 20CrNiMo steel by 790 ~690 C (a) (b), 750 ~690 °C (c¢) and 750 ~650 C (d) isothermal spheroidiz-

ing process: (a) process 5;(b) process 6;(e¢) process 7;(d) process 8
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