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0.003 ~0.0125,0. 87 ~ 1. 08Cr,0. 17 ~0. 18Mo,0. 024 ~ 0. 046Als ) [ 4= P= 5 82 8k /K B BE-120 + THJi & W 4 -LF-
BR-200 mm x 200 mm J7REF-ELL T L HRFH, B PK[S]<0.030% ,BOF £ 5[ C] =0.08% , 451
[P]<0.012% %5457 400 0. 6 ~ 1. 0 kg/t SRR A A5 LF KRR 3.5 ~5. 0, EFHM KT HBE 20 ~30 C,
FI 1.1 ~ 1.4 m/min, FFELIEEL 060 ~1 100 °C, &4 <900 CHE T HHEME, WP LESE RN 12.5x107° ~22.5 x
107° B A8 33 x107° ~40 x 10 AL b1 AL A B4R 0.5 ~ 1. 0 4%, TR A S 22 PERE WS R AR ME TSR, BB
#5% AJ, HRC £ 3.0,AJ, HRC {f 4.2,
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Process Practice on Gear Steel 20CrMo Produced by
120 t BOF-LF-CC Flowsheet

Xu Zhidong, Fan Zhijin and Zhu Yuxiu
( Research and Development Institute, WISCO, Wuhan 430080 )

Abstract The production flowsheet for ®12 ~ 32 mm bars of gear steel 20CrMo (/% ; 0. 19 ~ 0.23C, 0.48 ~
0. 58Mn, 0.24 ~0.28Si, 0.009 ~0.015P, 0.003 ~0.012S, 0. 87 ~1.08Cr, 0. 17 ~0. 18Mo, 0.024 ~0. 046Als) is de-
sulphurizing hot metal-120 t top and bottom combined blowing converter-LF-soft argon blowing-200 mm x 200 mm billet
concasting-continuous rolling process. Results show that with using the process measures including eontrolling hot metal
[$]1=<0.030% , BOF end [C] =0.08% and end [ P] <0.012% , adding 0.6 ~ 1. 0 kg/t aluminium pig for pre-deoxidi-
zing at BOF tapping, controlling LF refining slag basicity 3.5 ~5. 0, casting liquid overheating extent 20 ~30 “C, casting
rate 1.1 ~ 1.4 m/min, beginning rolling at 1 060 ~1 100 °C and finishing rolling at <900 °C, the total oxygen content and
the nitrogen content in steel are respectively 12.5 x107® ~22.5 x 10 and 33 x 10 ™® ~40 x 10°, the rating of central
and general porosity in rolled products is 0.5 ~1. 0, the hot upset test and the mechanical properties of steel meet the re-
quirement of standard, and the hardenability band width AJ, HRC value is 3.0 and the AJ,; HRC value is 4. 2.

Material Index Gear Steel 20CrMo, 120 t BOF-LF-CC-Continuous Rolling, Hot Upset Test, Hardenability
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Table 1 Main process technology parameters of converter
and LF (ladle furnace)
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Table 2 Main process technology parameters of concaster
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Table 3 Heating scheme of billet
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Table 4 Chemical composition of gear steel 20CrMo /%
H C Mn Si P Cr Mo Ni Cu Als
— 0.17 ~ 0.40 ~ 0.17 ~ 0.80 ~ 0.15 ~
FRUEER 0.24 0.70 0.37 <0.025 <0.025 1.10 0.25 <0.30 <0.20 -
0.19 ~ 0.45 ~ 0.18 ~ 0.85 ~ 0.16 ~ 0.020 ~
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" 0.23 0.58 0.28 0.015 0.012 1.08 0.18 0.016 0.054 0.046
SE31E 0.202 0.52 0.25 0.012 0.006 0.93 0.18 0.015 0.039 0.035
trAEzE  0.009 7 0.017 0 0.018 0 0.002 7 0.001 8 0.028 6 0.008 6 0.002 8 0.007 7 0.008 O
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Fig. 1  Hardenability band curve of products of gear steel

20CrMo

SRR S
4 #Hit

(1) ¥ LF-Z - 5L AR 4 7/ 20CrMo 4,
R HS HETR GBI R, T E
PR ANAn R B A R TR EOR . M
LY FEW R GB/T3077-1999 tREER,

(2) %% 1-LF -7 55 i #2427 B9 20CrMo R B8 5L
MRE R R, RAEHA  RMARER, KT
RELA R TR PERE I R, 5220 & GB/T3077-1999
FRUE B P 3 B T 2 AR ER

(3) By AR AE 1Y 20CeMo SR FEEAF TE AJ,
HRC {E =3.0,AJ;; HRC {E =4.2, RREMKER
#6 ~8 HRC T A E K

S

(114 # GRWAEIUREERL ). KERE, 2003
(3) :4547.

[2] B¥R. 20C:MnTiH B8 5 FF & [J]. ITIR1E 4 ,2005,33(1)
32-34.

(3] jspsd. M- K LERE T LA 7 54K 20CMeH 155
BE[1]. #5540 ,2005,26 (4) :36-37.

[4] EoksE, A SRR AE R ERRE)]. LT, 2003
(3 1) :70-71.

(5] BHL. REMABMEBNLI]. KELZL5HE,2004(9) .9-
10.

[6] R, Byeis , HidhiE. e E R R [ M]. Jeat: HLM
Tk Bt 19940121212,

& R (1985-) 5 B4, TR, 2009 SERUBHBOK %
(AR} Halk  BRER A = i T Ko
E-mail ;519011541 @ qq. com

iR H 19 :2015-03-16



