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A E RPRMERASKEH-120 t BOF-LF-200 mm x 200 mm 7 EF-REA T L A= R B
20CiMnTi 55848, £F-FREZY, ELHPRURIE  #HAKR[C]=0.08% , 14810 0. 8 kg/UB R AR A N
IR FIREMREELE 150 m, LF JEHRETIR 0. 4 kg/RR T KRB RE 3.0 ~4.0, - RAWRAR & &0, S
KAOESSET T M, £ 122 4 20CMnTi 8RR 4R (% ) :0.19 ~0.21C,0.22 ~ 0. 318i,0.85 ~ 1. 04Mn,
1.01 ~ 1. 19Cr,0. 04 ~0. 09Ti,0. 02 ~0. 06Cu; <24 x 107°[ 0], <55 x 10 [ N ; BitA FRAF R B3 < 1.0, Bl F 4%
51=9. 0; FEMW R AHRCSS. 9, 7 BAREER

X§@im 20C:MnTi 52 RIS EBRENRTF RRE

Process Practice for Gear Steel 20CrMnTi Produced by
120 t BOF-LF-CC Flow Sheet

Ding Liquan''?, Fan Zhijin', Luo Guohua', Fang Defa’ and Long Li'
(1 Research and Development Institute, 2 Long Products General Plant, Wuhan Iron and Steel Co Ltd, Wuhan 430083 )

Abstract The gear steel 20CrMnTi with narrow hardenability band is produced by hot metal desulphurizing-120 t
BOF-LF-200 mm x 200 mm billet casting-hot rolling process at Long Products General Plant, Wuhan Iron and Steel. Pro-
duction results show that with the process measures including using BOF catch carbon practice to control end [C] =
0.08% , adding 0. 8 kg/t aluminium during tapping for pre-deoxidizing, than argon blowing and feeding aluminium wire
150 m in ladle, during LF refining feeding 0. 4 kg/t aluminium wire and controlling refining slag basicity 3. 0 ~4. 0, micro-
adjusting alloying element content and argon shielding long nozzle casting process, the results of analysis of 122 heats gear
steel 20CrMnTi are (/%) 0.19 ~0.21C, 0.22 ~0.31Si, 0.85 ~ 1. 04Mn, 1.0l ~ 1. 19Cr, 0.04 ~0.09Ti, 0.02 ~
0.06Cu, <24 x107°[0] and <55 x10 [ N]; the rating of porosity and segregation <1.0 and the rating of grain size
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29.0; and the width of hardenability band AHRC of products <5.9 to meet the requirement of standard.
Material Index Gear Steel 20CrMnTi, Melting Analysis, Narrow Hardenability Band, Grain Size
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Table 1 Ingredient and basicity of LF refining slag

2 20CrMnTi §0iF A&l B
Table 2 Heating scheme for billet of steel 20CrMnTi

o B/ % B
S0, MaO P,0, Ca0 MgO ALO, Fe0 R

1 9.03 0.27 0.21 3558 6.24 16.0 2.49 3.94

2% 10.97 0.18 0.07 41.58 5.53 16.4 0.8 3.79

3* 12,75 0.33 0.24 44.88 5.64 15.2 2.71 3.52

Z R H Ca0-Si0,-AL,0, , B E R #5#|7£3.0 ~4.0( B
¥R), LF MBS R 1, WG Bk A Ca b8,
BEYMAEEAK . EARERR, BEREHE
1.5% ~2.0% ,EEEF, HREXBIRESEXR
RSB, RS PSR B E R K
BE, 5T EIMASKSERARSKE T
REKskEREY,
1.4 #%%17

PRGN KO, i R BARME 15 ~30 C,
R FRRBANGE fn A R, LR R EL 2 ~ 1.5
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ERE, RO EE, SR, HH%
AL ER LB P, Ha AR 45 SR AR T B 30, RIRG R A
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Xt 20CrMnTi SR 162 440, 122 S 4K
H1fy C.Si Mn . Cr.Ti & EHIEHEREWRELE
WK 3) , BB RIERBEENEEHEW . 55,9
HRARICE Cu  Ni FEY/NTF0.08%,

%t 20CrMnTi FI MBS AR, Bt 10 FEVEX
BERBWAA, HESRE 13 x107° ~24 x
107, EHESREIIXIO, AESEBAEI0 X107 ~
50 x 10 ~° , i E FERARAIKF o

MH B
ARG/ mm x mm 200 x 200
BB/ C <850
gk I BB R/ C 1 000 ~1 160
m#k 1 BHREE/C 1180 ~1 240
BB E/C 1160 ~1 230
Jinhad 8]/ min =140
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TR TG, Bifs STl IR SRS B R
FIERARAE T 1.0 4, — K 0 ~ 1.0 &, KT GB/
T3077-1999 #r¥EF E K,
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B, A RO B  — AR AN/ TF 1.0 &, —
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%t 20CrMnTi (R NBEEIR SRR, AR R
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MFE4 AR, $25 mm 20CMnTi $9/F IRIEE L
PO BE TS RE i 2R B T MR R B TS AR S 1 B
HER,

it 122 P HERLRE 3 D25 mm 20CrMnTi 40 B4 v
T T, M P RE SRS H R 100% , iR
HETEEN 56 ~147 J(E 1),
2.4 WRIEMERE

LI HLAE $28 mm 20CrMnTi 4RI FC 18 fF (H 45
RRNFES, NES FATUE B, SLAEEEL T GB/
T5216-2004 51 20CrMnTiH 4R 35 B iR 10 30 52 18 1
?E@HQEPTFE, A.Ig =5.9 HRC\AJIS =4.3 HRC,?%

%3 20CrMnTi 0L ¥R 45,122 17/ %
Table 3 Analysis of steel 20CrMnTi, 122 heats /%

mH C Si Mn P S Cr Ti Cu Als

45 0.17~0.23 0.17~0.37 0.80~1.10 =0.025 =0.025 1.00~1.30 0.04~0.10 =0.20 -
hrE 0.17~0.23  0.22~0.31 0.85~1.04 0.009~0.025 0.003~0.014 1.01~1.19 0.04~0.09 0.02~0.06 0.0079~0.0402
I 0.20 0.27 0.95 0.01 0.006 1.08 0.07 0.03 0.0250
b 0.010 0.022 0.053 0.003 0.002 0.036 0.010 - -
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Table 4 Mechanical properties of steel 20CrMnTi,122 heats

HiH R, /MPa R, /MPa A/% Z/%
WA =850 =1 080 =10 =245
ERRME 860~1195 1080~1425  11-~25 45 ~66
FiyE 987 1174 16 51
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Fig. 1 Distribution of impact energy of steel 20CrMnTi

£ 5 20CrMnTi §i3% %X HRC IEHE{E
Table 5 HRC hardness value of end quenching hardenabil-
ity test of steel 20CrMnTi

BB ST RE R/ =l S Ey.ll G

mm el b o] BME AHRC
1.5 40 ~48 44.2 40.6

3 39 ~48 43.6 41.0

5 36 ~47 42.5 37.3

7 33 ~45 39.1 33.3

9 30 ~42 35.9 30.0 5.9
11 27 -39 32.3 27.2

13 24 ~37 28.9 24.3

15 2235 26.4 22.1 4.3
20 20 ~32 22.8 20.0

25 <29 24.9 22.3
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