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Development and Production Practice of SS5C Medium
Carbon Bearing Steel for Automobile Wheel Hub

Li Yongchao, Yang Yudan, Lu Cailing and Wu Haoming
( Henan Jiyuan Iron & Steel ( Group) Co Ltd, Jiyuan 459000 )

Abstract The following process is used to produce wheel medium carbon bearing steel S55C; 120 t BOF smelting—
LF refining—RH vacuum treatment—240 mm X 240 mm continuous casting billet— ®55 mm and ®60 mm bar rolling.
Catch carbon practice is used in BOF smelting to control end [ C] =0. 10% , and the slagging-off detection system is e-
quipped. The basicity of slag is controlled within 4. 0 ~6. 5 during LF refining. The eyclic degassing in RH is carried out
under the condition of high vacuum degree <66.7 Pa, and the soft blowing time after degassing is not less than 40 min.
Protective casting is carried out in the whole casting process, and M-EMS and F-EMS as well as light reduction technology
is applied, the control rolling and control cooling technology are adopted in the rolling process to control finishing rolling at
880 ~950 C. The measuring results show that the oxygen content in product is <0.001 0% , and the titanium content is
=<0.001 5% . The internal quality of the bars meets the ultrasonic grade A; and there are no macro defects and large inclu-
sions; and the longitudinal material fatigue life exceeds 107 times.

Material Index S55C Bearing Steel for Wheel Hub, Cleanliness, Fatigue Life
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Table 1 Chemical composition of S55C steel /%
IiH C Si Mn P S Cr Ti 0 Al
ftr 0.53~0.57 0.15~0.35 0.80~0.90 <=0.020 =<0.015 0.12~0.20 =0.003 0 =0.001 20 0.008 ~0.040
P 0.54~0.56 0.23~0.27 0.83~0.87 =0.015 =0.008 0.16+0.02 =0.001 5 =0.001 00 0.010 ~0.020
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Table 2 Refining slag ingredient and basicity of S55C steel

FafE s %
Ca0 Si0, AL O, MgO
48 ~54 6~10 30 ~35 4-~6

— JCHH B
4-6.5

Al FERK 2 R RO L850, [HA K+ Al oo
REm, B ALO, JeAADUZ A RHERE,
TEGEHE I B Tk O PO BE , ik OV 280 , Rone Dedad
B, I, LF K 4K R R S R
1£ 0. 020% ~0.030% .

LF W45 G #5147 RH B2 PR3 UM 25 3k
Z%o RH P AT R, f# KA 5T
i AT A 2 k. RH AU BOK [ H] <
0.000 1% o RH 7 2 J5 BMCR O it 17 55 4
P ARUES Y PR b PF 9 [l 2 S K IR BE . %K
WA IR BN B R, AR R 55, 8 Sk
— W&,

T 55 T 4R X o ) AT R, B
WEZ S, WERKK DR EM R I 58T , R BAL
i oo 3 e ) 4 B ) B e RS 5, AL B UK 5 8
Al A R b, RN R AR IR 5R
T, ASGE SRR A AT . BIELR AT R AR, &

Pl BAEHIAE4 ~5 ¢ P AMLIR A 15K T400 mm,
R AR i JRURG: 5 485 i R PR TET 3 00 AR 4, W
B FEHIAE £3 mm DR, o (a4 R AR AFK
O IR EALE B R A Gl . B LR
o RS A SEEE R B A, IC S B R T 4
AR — 2 BT , BB 2.

AL T, SR FH A IR HOn #A, ¥ BR BE R
1160 ~ 1200 °C, MmO, i #&#™
H& 3 il fin 4] 8] 7E 200 ~ 300 min, 58E % B 0 £4 (]
o K 3 R T Bk = T BE 3 A, B J e L A
A R . %R KOCKS =# R E 2L 4 se
PR ROTHG B AL S iR AL el , 2 FLIREE 2y 880 ~
950 °C, #LI)5 Bk M 220 i e R = 1% Je B Uik
Ro BFEFX= 53R 0 R AR R 2R, 1
IR HEAT T 100% BO 8 A R G B A, 7
P ER B 2 GB/T 4162-2008 o A R, fRIEH
] R
2 FERER
2.1 pisrE

MWFHELERE ,S55C MR iR L 2 & F
FIEE AR RHE . 82 8 8 B L2 N, SR B
R MARAE T A, W R B Bl 3 A TS B Y.
i C TR ML 3% R 4E £0.01% , Si Mn JTE HE
BIREHIAE £0. 02% , {33 T 7 U ke = .

2.2 A EEEEH

Al A ARk A 35 1 B L R e R AR 55 A i P
HE. fERESES, EL Ry FREES
BURE I8, 2R T k0 55 W S i L8008, i U R
Wr 24 e 28, TR et P B B 4 JR e 24 WA TR
R, R ROk PSR R
URRPRESFEAR, R AT RERE
0.0010% DL, /b e Je 24 7= 4. Ti 2IE L
Ds KIRYMEERAETR, AVREY, Hp
[Ti] M\ 0. 004 % FEALE] 0. 001% , A {af Ay A 4 A7 i 32
22 £%, 24 Ti] <0.001 5% B 68 . 3% FE AL 3l Az
BSR4 Ds B2 A B
PTFE P A A T WA, ARG S e FR e
fi& Ti k& &5 F BBk Ti JUEIEHIFE0. 001 5%
IR . & B EMR GB/T10561-2005 %t A% & 41 19 9F &
JRI T HAT IR S R 3k 3 B, Hovp Ds 283
ZWEG R 0, AR & R e e Bk E il R %
FEARZR,

A, ¥ B AR SEP 1927-2010 X 5 41 19
T MIEZ AT K B TS AR ke, 25 SRR, &



- 46 - FFR N

$43 %

7K R A A 2 B W
Mo WX SAM =5 dn’ 80 @
AT BEAE (SR Pa S B/
AR 24 0, W B %/ 44K
BB R
2.3 FREHSHE

e i e A AR X 2 4
¥ B AT o BURR
AR LRI, ESS
KA ERALAR S, EE
P Y A PuR /R e
BT Z 58 @k
0.80 m/min, H K & W
0.22 ~0.24 L/kg, Be & 45 5
AL RESEPE (440A/3Hz) |

i
Fig. 1

®3 SS55CMEHMESBREMER R
Table 3 Rating of non-metallic inclusion in S55C steel
rolled products /rating
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D55 0.5 0 0.5 0 0 0 1.0 0.5 0
L] 1.0 0 0 0 0 0 1.0 0 0
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Morphology of macrostructure of S55C steel cast bloom (240 mm x 240 mm): (a)
transverse section; (b) longitudinal section
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Fig.2 Schematic diagram of sampling location in 240 mm x 240

mm bloom for carbon segregation measuring; (a) longitudinal sec-

tion; (b) cross section
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Table 4 Carbon segregation measuring result of S55C steel 240 mm x 240 mm bloom

o PR URET (18] 2)
BERNE R/ 1 2 3 4 5 6 7 8 9

W - C/% 0.547 0.512 0.563 0.496 0.500 0.619 0.579 0.538 0.507
e 1.00 0.94 1.03 0.91 1.04 1.13 1.06 0.98 0.93

" C/% 0. 568 0.597 0.580 0.583 0.588 0.590 0.583 0.534  0.591

b 1.04 1.09 1.06 1.07 1.07 1.08 1.07 0.98 1.08

& C/% 0.586 0.577 0.575 0.591 0. 569 0.508 0.520 0.555 0.615

T 1.07 1.05 1.05 1.08 1.04 0.93 0.95 1.01 1.12

o CER 0.510 0.565 0.547 0.494 0.504 0.552 0.545 0.528 0. 565

it 0.93 1.03 1.00 0.90 0.92 1.01 1.00 0.97 1.03

e B CH&B  0.55 0. 584 0.543 0.555 0.583 0. 567 0.553 0.569 0.546
TR 1.02 1.07 0.99 1.01 1.07 1.04 1.01 1.04 1.00

o CAE 05l 0.557 0.579 0.552 0.598 0.549 0.578 0.556 0.535

firx  0.93 1.02 1.06 1.01 1.09 1.00 1.06 1.02 0.98

i3 CER 0.58 0.593 0.556 0.568 0.590  0.555 0.549 0.585 0. 564

it 1.07 1.08 1.02 1.04 1.08 1.01 1.00 1.07 1.03

o CHEE 0.563 0.542 0.577 0.554 0.584 0.562 0.569 0.573 0.547

e 1.03 0.99 1.05 1.01 1.07 1.03 1.04 1.05 1.00
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Table 5 Mechanical properties of S55C steel hot-rolled products
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