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Improvement of Key Production Processes of 20CrMnTi Gear Steel
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(1. School of Metallurgy Engineering Xi” an University of Architecture & Technology Xi’ an 710055 Shanxi China;
2. National Engineering Research Central of Continuous Casting Technology Central Iron and Steel Research Institute
The State Key Laboratory of Advanced Processes and Products for Iron and Steel Beijing 100081 China; 3. No. 2 Steel—
making Plant of Xinjiang Bayi Iron & Steel Corporation Urumgi 830022 Xinjiang China)

Abstract: The process management during the transportation of molten steel for gear steel production from
BOF to electric furnace shop for further refining in the No. 2 plant of a steel and iron company is briefly
discussed. The dephosphorus and slag stopping in BOF and the electricity delivery and calcium disposal
in LF  important procedures affecting product quality are included in the paper. Meanwhile the rolling
process is also improved and the advanced TMCP technique of controlled rolling and controlled cooling

( CRCC technology) is adopted. Thus rolled products with more consistent quality are obtained.
Key words: gear steel; BOF; dephosphorus; LF; calcium disposal; TMCP of CRCC technology
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Table 1 Main chemical compositions of 20CrMnTi gear steel %0
C Mn Si Cr Ti S Ni
0.17 ~0.24 0.80~1.10 0.20 ~0.40 1.00 ~1.30 0.06 ~0.12 <0.04 <0.40
2

Table 2 Basic process parameters of BOF

/t

It 1% 1% 1% /min /mm /%
120 82 9 9 8 1307 4.0~5.6 70 ~90
1.2 ( FeO) 20%;  (6)
. ( FeO) 20%
3

2 P +5(Fe0) =(P,0;) +5Fe (1)
3(Fe0) + (P,0,) =(3FeO * P,0,) (2) :

() + (2): 1) ;

2 P +8(Fe0) =(3Fe0 + P,0,) +5Fe  (3) ;
1400 ~1600 C  (3FeO * P,0.)

(4Ca0 * P,0,) .
(3FeO * P,0,) +4(Ca0) =(4Ca0 * P,0,) +

3( FeO) (4) °
(3) + (4): 3,
2 P +5(Fe0) + 4(Ca0) =(4Ca0 « P,0;) + 2)
5Fe (5)
(5) Kp leKp = o
51 875/T-33.16 (6) 3) 1 650 C
(5) ( Ca0) .( FeO) 5
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Table 3 Typical chemical compositions of slag samples of BOF 2 kglt AL O, 20% ~
1% CaO/ 30% 2.8 ~3.00
Ca0 Si0, FeO Mg0  MnO  SiOy(R) 0.015%
1 453285 14.0003 11.7499 11.8332 1.9354 3.2377
= o o
2 37.1931 11.4262 16.6882 10.7016 2.7286 3.2551 wy, =0.010% 4
3 40.0555 14.7613 15.3798 9.1925 2.5930 2.7136 3) 30 min
4 392978 12,1659 15.5003 11.5609 2.6821 3.2302 15 min
5 446184 14.9638 9.9650 13.0652 2.2748 2.9818
6 420060 127578 16.2889 8.9119 2.1201 3.2926 Fe-Ca =400 m(
7 42,9072 13.4715 14.3254 11.0906 1.8569 3.1850 )
8 34.1659 12,5527 21.7922 8.2681 3.1621 2.7218 ! . .
9 453261 11.8054 15.4713 9.0793 2.1627 3.8395 =15 min =5 min.
10 33.7619 10.5352 27.1212 3.4061 24970 3.2047 4) .
11 33.383 12.1723 21.9858 9.0441 3.1584 27428
0.010% o
Fe-Ca
70 t 0.015%
4
Table 4 Typical chemical compositions of slag samples of LF
1% Ca0/
CaO Sloz Pz 05 Fe Alz 03 MnO Can SIOZ( R)
1 61.06 14.45 0.15 0.54 5.44 0.05 14.43 4.23
2 60. 68 12.87 0.06 0.45 14.96 0.03 8.10 4.72
3 59.44 11.11 0.16 1.46 19.67 0.11 6.74 5.35
4 58.81 11.80 0.11 0.41 20.46 0.03 7.14 4.98
5 60.31 9.40 0.14 1.64 21.87 0.06 7.20 6.42
6 56.56 8.99 0.11 1.60 15.26 0.18 8.46 6.29
1) 30 C
22 mm 3)
30 mm
2) LF \
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Table 5 Macroscopic test of 20CrMnTiA gear °
steel after process optimization
1%
<0.5 <2 <0.5 50 <l <0.5 «<I N
4 0
4.1
20CrMnTi TMCP .
° + F+S+B.
4.3 TMCP
° TMCP
o TMCP
900 ~1 050 °C 12%
~ ( 9%
18%) o
9.6 pm
A) A) 8 o
o 1\ 20
1050 °C +20 C ( 500 C)
N 1 050 C—990 C— ( 10 °C/s)
920 °C; 76% ~T75%
; 46% ; ;
60% .
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1 20CrMnTi ( x100) 2 20CrMnTi ( x100)
Fig. 1 Macrostructure of longitudinal section Fig.2 Macrostructure of cross section of 20CrMnTiA
of 20CrMnTiA steel sample( x 100) steel sample( x 100)
5 0.015% '
o 5 min
1) o
3) N N
LF o 1620 ~ o
1 660 C 4) TMCP 20CrMnTi
LF LF o o
2) LF
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