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Research on Low Temperature Rolling Technology of Non-quenched
Crankshaft S38MnSiV Steel

ZHU Ye
(Technical Center, Shigang Jingcheng Equipment Development & Manufacturing Co., Ltd., Yingkou 115000, China)

Abstract: Using ‘100 t converter 120 t— 120 t LF— 120 t VD —¢ 450 round billet continuous casting —slab heating —

slab opening —-eight continuous rolling (low temperature controlled rolling) to control cooling process’

, 150 mm in

diameter crankshaft with S38MnSiV non-quenched and tempered steel was prepared. A comparative experiment was

conducted between controlled rolling at low temperature and normal rolling. The results show that, compared with normal
rolling, when the billet's soaking temperature is 1 210~1 260 ‘C, the slab opening temperature is 1 000~1 050 °C, the
cooling rate after slab opening is controlled to 0.2~0.3 “C/s, the rolling temperature is 880~895 ‘C. When the cooling rate
of S38MnSiV steel is controlled to 0.3~0.4 ‘C/s, the grain size of 1/2R pearlite pellets of S38MnSiV steel is 6.5~5.0 grades,
increasing by 2 grades. The heart level is 6.5~4.0 grades, and the improvement is 3.5~1.0 Grade 2.0 in banded structure,

0.5 in increase; There is little difference in mechanical properties.
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Tab.1 Chemical composition of S38MnSiV for experimental steel
C Si Mn Cr A% Cu N P S
PRUEESR  041~0.45 0.55~0.70 1.40~1.55 0.10~0.20 <0.15 0.11~0.15 <0.20 0.012~0.020 =<0.025 <0.020

#E:0<20x10% , B < 12x10%% , H<1.5x10%%,

1.2 "I EHRE

KH “100 t # 41 —120 t LF—120 t VD—¢450
[ 0 3% 5 — 56 55 A — FF 3R — 8 42 i 5L (R4 4L)
SEHWBHN B S ANBRL > KK A
Bl R BB > FE >k o> AE A T2 AW
150 mm ¥ 5 4l A S38MnSiV .,
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S38MnSiV = i o A% Kk A9 i AR A 2 4 o B
E[N]&EEE VD B2 5B AL B AR
PREEE Mn 5,

(1) Fe b i de 4N G 4K K o Sk, Hh 4N
RN AR 3 kgt B4 R PR R
BN AR i, AN % 4 0.5 kg/t PR AERZR LF
BN Mn Ji i B0% 1.10%~1.20%3% il .

(2)LF 3o 72 (o FH 45 R0 Fn B fb B 0 A7 1 HEOUBE 4,
2 T b i R SR BRI P R B R, B LF
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E R, WEIRET R PR S RMIE Y ER
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(3)VD HE 25 (67 Pa LA )R 450} ] =15 min;
B 25 DR 300 (] B 00 2% 3] 9 V1T A B B B AR, DUBRIE
HAEBRABR, #s /R BeE AR, % EBRR
AMELHER SR (ERERE), & 1.2kgt Wi
WEN, BB,

VD &b H 5 8 R E R R T 20 min, {2 3 g 24
¥ L%,

(4)IK & % PL(R14 m), DU #L 1Y 3% |, W7
$450 mm, 5 & 25 B REBEPE (R R 150 A SRR 2
Hz) , 7 Ui B RESE £F (LR M 100 A 451 8 Hz) , ]
AR 30 t, P % B CERT S, VD E#K

RS VR BE S8 G b6 B 45 S A IR B B AR
PN 0.43 m/min,
22 EH#IEERES
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WA BRBE R ETFHEHLAT SR, 2EATF IR R E
4 1000~1 050 C, % FF bl B 5LH G , 76 P R
LS fef 4 18 2 22 o WK Y2 ZD R (AN 1 B AR ) s iEA
HEFLIRBE R 880~895 °C, i #L )7 4 %€ W A~ XL fay i XL
ENCANEE 2 TR ) hnike 6k B 4 il an & 2 B .
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Fig.1 Water cooling device after bloom
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Fig.2 Air cooling device after continuous rolling
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Tab.2 Heating schedule
1A Fi# X 1 X 3IX S 7K 9 KX 11 X 13 X 15 X FF 4L
CZERRAE /C <830 850+50 980+50 108050 1160+30 1210+£30 125020 1255+15 1255+15 1 100~1 200
2B hn R /C 650 801 986 1106 1188 1210 1234 1255 1260 1180
SRR b g e (8] / 43 L1% 40 32 34 33 43 52 51 51
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Tab.3 Rolling temperature of normal rolling stock and low temperature rolling stock at different time
. 1E % 5L 16 3 5L 1
REE/C i 18] / 438 B /T B 18] / 43 %0
Rip by 3 1260 0:00 1259 0:00
B % 5 R B 1130 0:47 1154 0:47
¥4 5 1 1042 5:15 1050 3:56
5§ 7K ¥ ) iR 1030 4:31
i 7 HL AT R BE 1014 7:33 895 (3k#F)880(H #F) 13:34
HEELRREE (FLIF k) 963 9:45 880 15:38
5L R IRL B 950 9:58 875 16:10

M 3 AT LA, 1E# 5L AR 5L A% 2
B FRA-HE, BT OEE 0.75 nvs, 5L
2K 54 m, 5LM4FB4T 725, TR 15 s W —Wk, 7]
W4 Y, R B W2 ERERERE, R
PE SO R ,FE 0.1~0.5 C/s BHIEREE N, H4AH
LU R RFBRIEART, A [R] ¥ &0 3 2R X 1 ) 52 B
A bLEE R BIARTR]

(1) IEHR ELH et R 23 B R 0.17 C/s, 4L AT
BEATWE KR H) R HIHE R 0.2~0.3 Cls,

(2) EHIFHATRRNELEH, BREHEEH
0.3~0.4 C/s,

3)EFFHARRH BEHHEBEE R 0.4 Cls,

R

AW 3 4, W R SITE 43~55 C,
Horb 5 =0 ok R AR A R A A, R B
=h2 EFER AT HIRE , LAk R
BRI ARAE 2B R B AR UM E R,
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T o 9 ) A R R B A R ORI R A At
¥ LF i o4 ot i JI 4 A9 A0 SR ok S R4 0 ) 4
PRI D95 G HE S, A2 77 1Y S38MInSiV AT AL &
MA TR EIRHEER,
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Tab.4 Chemical composition of steel gas

L [N] [H] [O]
8026180 0.014 50 0.000 12 0.000 81
8026181 0.013 42 0.000 12 0.001 11
8026182 0.013 74 0.000 12 0.000 97

32 SEREEMSH

AREF AR M VD BZ )5, RA R,
S BRI 2L K A PR (8 R ) VD AbE
JE R Bl AMEF 20 min, {RiFJeZed) B2, &%
BEATIRIP GETE S, R IR B4, IR 5 FTR
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oy e 39 o LB PRk R L A B O A R A s
AT VR, A R 57 AR B BR O A 3R VY g — A~ dlob, SO
IR FL A B, o [T 9% 76 B IR ARH Nb V& &t &
B 1 B ) R 1 9% BE /)N, B3 & 0 &K Nb.V %
LAgi/ N AL B AR AL I XA S b i Bk R A A
BROGARAHT H  aX S b A S REAR R IEAR E R
WAk, B LU L i B AR 25 1 B9 S 4 B 2 Rk
BEREAR , A< Ui Ee MR IR %L ) Lo 1 %L A R AL & &
HLPE Y94 LR
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Tab.5 Non metallic inclusion level

Byl=| A4/ % AR/ %R B4/ % BH /% CHi/ % CHl /% D 41/ % DH /% DS/ %
PRUEE R <2.0 <20 <2.0 <20 <1.0 <1.0 <1.0 <1.0 <45
8026182 0.5 0.5 0.5 0 0 0 1.0 0.5 3
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Tab.6 Comparison of bands, widmanstatten structure and
decarburized layer between normal rolling and low

FRTEFHHSERBHNAEMLE KRR EXT L
Tab.7 Comparison of grain size between normal rolling
and low temperature rolling

temperature rolling - 1EH 5L AT  ERALH RS
i H R R MIRHEL /% BKE /mm -1/ % -1/ % -1 % -8/ %
P HE B SR <20 x 2.25 BT 8.0 8.0 8.0 8.5
IR VR AL 2.0 x 0.2 1/2R 4.5~3.0 6.5~4.5 3.0~45 6.5~5.0
IE % %L 1.5 x 0.3 sl 3.0 6:5~3.0 3.0 6.5~4.0
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Tab.8 Comparison of mechanical properties between normal rolling and low temperature rolling

s L PL5E E /MPa JE fR 5% & /MPa K% (%) 1 46 % (%) KU2 whizh /1
PR =870 =550 =16 =36 =30
EH AL -1 904 593 18.5 55
48.4/58.1/43.4/38.8
EHEH -7 912 607 19.0 50
IR HLH -1 882 595 18.5 49
49.0/53.9/48.1/38.8
R AL H -8 877 595 18.0 46
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E S A 7= i il B9 DA B | 22 5 8 B AT R B2 3k
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