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Operation Practice of High Carbon Chromium Bearing Steel
Produced by LD - LF + VD Process
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Abstract The high carbon bearing steel is produced by 60 t LD - LF + VD - CC flow sheet at Shijiazhuang Steel. The
statistical data with 602 ~ 2 449 heats showed that in LD steelmaking the average end-point carbon was 0.15% by catch
carbon practice, the average end-point [ P] 0.012% and the [ 8] 0.034%. After LF + VD refining the average oxygen
content in steel was 9.4 x 10~%, and the Ti content was 52 x 10 "¢, but the fluctuating range of [ Ti] and [ O] was relative-

ly large needs to further improve process and operation.

Material Index LD, LF + VD, High Carbon Chromium Bearing Steel, Process Practice
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Table 1 Main technical parameters of LD, LF, VD and concaster

LD LF VD cC
ilz] B mA B8 JiH S pifz] B

AHRAEN 60 BELBRN 60 HEL4HTH/A 2 , 12/16.5/30

P B RB/mm 4790 HEHHEZ/ mm 2360 T {EHZTH/Pa 67(MI5) W t2/m (BAKH)
WitiEbERE/mm 1060 AHZEE/mm 600 LK EN 55~60  ¢hiEWiiTE/ 180 x 2203220 x300;
HRAR/m’ 47.7  AEERAR/KVA 10000 HSERGEYK 5 mm X mm 280 x 3203300 x 360
mﬂkﬁ@/n:m 3400 FABHKE/(C-mn~') 3~5 HSEWNH/(kg-b") 300 hREE/ 1.0~1.3;0.6 ~0.9;
PAR/ (M oY) 0.8 ) <5(%A) (m-min~')  0.5-0.8;0.5~0.7
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Fig.1 Relation between end-point carbon and oxygen activity
in LD smelting
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Table 2 End-point temperature and analysis of liquid steel
of LD smelting (1177 heats)

KABS/ %
mA HHEE/K C P 3
WEHWE 1789~1977 0.06~0.44 0.007 ~0.023 0.006 ~0.061
EHE 1 908 0.154 0.012 0.034
bR 18.3 0. 05} 0.002 0.006

(1) AR YRS 0. 154% , i H— R
M 0.107% % H T 0.047% , AR (1) 18,5
BOAER AN R T EEEAMEE 175 x107°, %
— AR B R WA 60% |,

Q) BHRBEEHEAERE, R SKNOH
M 0.06% F| 0.44% , bR#EE 0.051% , AR
(1) FIE 1 8] 50, AL V5 A I 2 B T R A2 450 x
10 °3) 61 x 10 °, F A ME S /IMEMEE 7 1.

()R EBRTE0.06% ~0. 15% ZE 4k, £l B AH AL
FETE EME AL 270 x 107°, R A BE 0.15% ~
0.44% Z B 24k, B EH AL 119 x 107°, "I,
AEREPE AP N REAE A E L I RRAER

LF FEEARSHEAER |, TABKELARRL
3.

#3 LF Wikl E e
Table 3 Ingredient and basicity of LF refining slag
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Table 4 Main chemical compositions (2 029 heats) and Ti, gas content (602 heats) of GCrl5 bearing steel

i g FEERDY % S R/N107¢
C S Min P S Cr T 0 N
RBIVE 0.95 0.16 0.27 0.003 0.008 1.40 0.003 52 0.5
I 1.05 0.34 0.37 0.025 0.016 1.65 0.010 18.9 152.0
PHE  0.98 0.23 0.31 0.011 0.005 1.49 0.005 9.4 78.0
A 0.02 0.02 0.01 0.004 0.002 0.03 0.001 2.1 19.2
R Iﬁ ?:32 o3 o2 <0.025  <0.025 o - <12.0 -
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Fig.2 Frequency distribution of titanium, oxygen and nitrogen content in GCrl5 bearing steel
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Table 5 Aluminium and residual element content In GCrl5 bearing steel, 2 029 heats / %

mB Mo Al Ni Cu Ni + Cu
s 0~0.02 0.001 ~0.055 0.001 ~0.048 0.01 ~0.07 0.01~0.10 0.02~0.12
ST 0.02 0.013 0.02 0.019 0.04
EHiRER <0.10 - <0.30 =<0.25 <0.50

BRERETTE, BT UBEHPRENFHE
EE, BTN SN BEE. BERESER
RSB REAE, BT AN PRBE RN
HE—EHEEADY,

MANPRRRITEEEHLA Mo Ni f Cu,

5 /& 2006 2 0294 GCrl5 hEMBLRITE
SEMEHER, TLUEE AN HRNRATE
RIS BT
3.2 &Rk

MAREHE P EEEIRELSE(TIO]) k=
HRZEY SR, AFEREBEEANGTZERHANT
HEFFET[0] <12 x 107, LR F=rh B E K 7E
10 x10 ° U TF,

2006 EA MR T AN 495K, Hh e 4t
YIEHBINN2 245K, BB E 9% . HFE6 AN

£ 6 GCr15 KR eh I HMITH(2 449 1P)
Table 6 Inclusion rating in GCrl5 bearing steel, 2 449
heats

my KY) B(RALY) C(REMd) D(fmih)
H_ @ 8 @ ¥ @ 8 %
Eff L5 <2.5 <1.0 2.0 <0.5 <0.5 <1.0 <1.0

T B 0 05 o 0 0 0 0 0
mE 1S 2.5 2.5 25 25 35 0 0
0

¥ 0.02 1.03 0.09 0.69 0.05 0.03 0.9
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