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Pilot Production of Gear Steel 20CrMnTiH to Control
Oxygen Content and Inclusions in Steel
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(1 Hubei Engineering Institute , Huangshi 435000 ;2 Technology Center, Fujian Sansteel Group Co Ltd,Sanming 365000)

Abstract The process flowsheet for steel 20CtMnTiH is 100 t BOF-LF-VD-bloom casting-rolling. By improving con-
verter tapping [ C]20.08% , optimizing refining slag system, controlling the Ca0/Al, 0, in slag 1. 5 to 1. 7, using feeding
SiCa wire to replace feeding Ca wire and preventing secondary oxidation of molten steel in casting,the oxygen content in
gear steel 20CrMnTiH is 0.001 5% ~0.001 9% and rating of inclusions in steel is <1.5.
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Table 1 Chemical composition of steel 20CrMnTiH, first
pilot production /%

e C Si Mn P S Cr Ti Als
hts 0.18~ 0.20~ 0.95~ = = 110~ 0.04~ 0.010~
021 030 115 0020 0.05 125 008 0.035

Bt 019 025 1.05 - - 1.15 0.055 0.020
13054 020 030 0% 0.017 002 125 0082 0.037
1384* 021 032 1.05 0.015 0001 114 0.00 0.04

£2 F1Ri%E 20CrMnTiH $WRIE P HRFASE
Table 2 Technical parameters of converter tapping of steel
20CrMnTiH, first pilot production

L) HA[Cl/%  WWIPl/%  HHRE/T
1305 0.04 0.015 1 662
1308 0.07 0.013 1 659

£3 £1 &% 20CrMaTiH HREER
Table 3 Refining slag system for steel 20CrMnTiH, first
pilot production
pe Bk ﬁ#ﬁtﬁ%ﬁﬁﬁ /% Ca0/
g Mg0  Si0, Ca0 ALO, ALOs
1305 LF #3h  4.96 9.00 53.26 28.27 1.9
1308 LF iy 5.57 7.78  52.02 26.00 2.0

F£4  £1 %K% 20C-MnTiH 1R Ca L2 #T/SHI[ Ca]FI[N]

Table4 [Ca] and [ N] of steel 20CrMnTiH, first pilot
production before and after feeding Ca wire
PR B P [Cal /% [N] 7%
1305 18 Ca £25G 0.000 5 0.003 7
WCakfm 0.008 5 0.006 3
1308 i Ca £RHi 0.0005 0.0035
B Cafl)m 0.0053 0.004 7

£5 %1 &K% 20Cr-MnTiH R HESE
Table 5 Oxygen content in 20CrMnTiH steel products,
first pilot production

mE PE HEBAE/mm [0]/% HEER
GB/T52162014 - - <0.0020 FRHEER
s 1305 D45 0.002 5 AEH
LB 1308 @45 0.001 6 ok

£6 1L H 20CrMnTiH F+f 24
Table 6 Inclusions in 20CrMnTiH steel products, first pi-
lot production
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0 0 2.551.5 0 0.5 2 1 A 4%
0 0 1.51.5 1 0.5 &%
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Table 7 Technical parameters of converter tapping of steel
20CrMnTiH, second pilot production

s H#C] /%  HEMIP] /%  HWEE /T
964 0.10 0.017 1634
965 0.09 0.010 1642
967 0.11 0.014 1 645
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Table 8 Refining slag system for steel 20CrMnTiH, second
pilot production
e BB BRERES /% Ca0/
: BBl MgO Si0, Ca0  ALO, AL 04
964 LF B3 6.6 7.8 48.5 32.3 1.5
965 LF H34 5.4 8.5 53.5 31.0 1.7
967 LF H ¥ 4.8 5.5 54.4 33.4 1.6

%9 £2%i%4H 20CrMnTiH R VD 5% Ca ¥
[Ca]#[N]

Table9 [Ca] and [ N] of steel 20CrMnTiH at end VD,

second pilot production befor and after feeding Ca wire

L AR IF [Ca] /% [N] /%
964 UE Ca ZRHT 0.000 5 0.003 4
I8 Ca £BJ5 0.005 2 0.003 5
965 IR Ca 2237 0.000 6 0.003 0
" Ca )5 0.003 1 0.004 8
967 W8 Ca 23] 0.000 8 0.003 7
1B Ca &5 0.003 4 0.004 3
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Table 10 Oxygen content in 20CrMnTiH steel products,
second pilot production

%H $5  Ass/om [0)/%  HEHR
GB/T52162014 - - <0.0020 FRHEER
964 42 0.001 9 Bk
BRE 965 70 0.001 2 BH
967 48 0.001 5 KA

F 11 %2 ik 4 20CrMnTiH 4 J2 544

Table 11 Inclusions in 20CrMnTiH steel products, second
pilot production

i /R
e B B C B HizE
%/ mm Ds
Moo o8 48 8 o4 8 @
964 D70 0 0 1.005 0 0 0.51.50.5 4%
965 @70 0 0 1.00.5 0 0 0.51.0 1.0 &%
967 ®48 0 0 1.50.5 0 0 0.5100.5 &%
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