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Abstract

Through metallographic analysis, it was determined that the surface scarring defects on Q355B
steel plates with a thickness of over 50mm occurred during the finishing rolling process. Combined
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with relevant mechanisms, it was confirmed that the corresponding 400 mm cast billets had an av-
erage time of only 7.4 hours from cutting to hot delivery and loading into the heating furnace, with
the temperature upon entering the furnace generally being higher than 550°C, which is in the hot
charging crack sensitivity zone. By extending the total hot delivery time to over 18 hours, the tem-
perature of the cast billets upon entering the furnace was reduced to above 450°C, and the occur-
rence rate of surface scarring defects on Q355B decreased from around 10% to below 0.2%.
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FEARTHHE AR R AR AN, B V) I BRI HASE N 5 8 ik A5 4 7 X[ 1] (2] A DR SCRR B,
A F LSO A R & 52 50 mm LA JE IR Q355B HNAR fit BN R B 2 —[3], ARLURIHE
YA SRS, AN AT e RAE TR, 1T 3R IHEDIR S i IR AR ST Hh A B H o A B
2, MELLEL TS MR R, ik, S s R iE AR R B AR R EE N R —. B
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2.1. TERE

Q355B A= L2120 T : B4R a M - LF ¥5H8 - RH E A - 300/400 mm J5 BT 55 B 8 2 45 (i
IS8 2200~2600 mm) - #AIR5Y) FiE - ARSI - 3800 mm XML ZR E MR FLHLELH] - BIY) -
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2.2. ERS
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Table 1. Chemical composition of Q355B heavy plate
#z 1. Q355B BRI ZE RS

13 5 wit%
853
C Si Mn P S Alt N As
Q355B 0.175 0.40 1.48 0.016 0.0036 0.034 0.0053 0.0046

W 1 frs, 50mm LA FJEERG Q355B 1 C. Siv Mn & &L FIR, R#HTMEet, PLSH
BIEY, TEZE N SEHBAT EFTEHE.
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B MEE A B, 50mm K& UL EJEEE Q355B AR LG AR 1 2R I 45 B B I R A R 1T
RAVEGEIR A RT SR IBRAEAN R A RIS 43 A, 3G IR AR 2008 10%, AR
NGRS R G, LA 400 mm JEEERG IR AL S ANAR B IG R A R, S I 92%, M ERRIEKRE,
TR R R AR I 90% .

3.2. GEyERPaA R YAHE
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Figure 1. Macroscopic distribution characteristics of scab defects on the lower surface of Q355B steel plate with dimensions
of 60 x 2200 x 10,500 mm
1. RF%5 60 x 2200 x 10,500 mm 9 Q355B $W4R T~ 3= M 45/ BRI A W 73 F 4F4E

FH T 4B R B ™ B H 0 AR XK, T DA DK DL R RBEWEE, nl& 1 FoR, S5 IEshiE S R AL
W) AL IR Yz o A TR T AR, K 43 X 38350 B S 1 8 BT AL 7 1) AR AE AN U4
R AR BS 2979 5~10 cm. B8 B2 J7 Al DX 48 b7 Ll 50%, K RET71m) b G H I 40%, H B AT
WARGUR B 1| mm, JTiEE B LR, &R A .
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Figure 2. Pits and surrounding rheological characteristics observed in the scar defect area sampled along the rolling direction
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(a
Figure 3. Cracks observed along the rolling direction extending nearly vertically towards the steel matrix and the surrounding
microstructural characteristics. (a) Morphology of the defect area after polishing; (b) Morphology of the corroded defective
area; (c) Microstructure morphology at the end of the defect area
3. BELE BV SR B M RGN B B B R R EIAA RN E. (a) BABEXEEERSR; (b) SREXEEHE
8R; (o) ShPAXIEInumLE AR SR

Figure 4. Crack extension along the rolling direction and surrounding microstructural characteristics observed in samples
taken along the rolling direction

4. SEELEITS AV IR B RECEEL RN EIE R M E B A R E

M 2 B, B R R R AL, WY ELI T R BRSSO TR AN BN M B, R
29 0.4 mm, [MGTHITEH] R EARHE, A BEISERAON A IR AR AE, 8 B SN A SR R A+
Bratk, 13 R R FG0R I B A AN IR AL A, VRS 2 mm, PRI 7R, ZEG0H O K AR X 35
BITER WA oA, G IR Xt ok W B H R 2 R, SRR BROUIRAL. €4 &
AN T LSRR, LG L A AR A AR, [FIRERD, ZESUR R I R B SRR AE, (RN
MR AR RFAE A 76 42— 3K

ML 2~4 BAH IR A3 AT T AL LA R 2518

EH AN R 77 sCHORE R S5 T R e AL R, R B X3 2 J8] BB o R I BH B b IR R, 30 R A
IR S BR AL, B fR B AN i 7 v T DX A I [R5 B I st AR CE 1Y), mT DB AN SR 1T )32 43 A1 1 2598
G SEAGRTER R I S, BRI R BANACEL FE AR B . 50 mm. 60 mm JE Q355B A9k i) [f]
IR FER 110~120 mm, FI5LEE H G RAGIRE Hon A 850°C~920°C, 1H 5 7~ A 900°C~980°C [t ,
H T (PR 75— S AR BT T NHE #L, TELE iR B 2 A T, R EREG O A I, RS X okt
SR ERE NSRBI R, TSEbrE 2~4 R8s BB E B RIS, WA 2 A 5 2R
DR TR PR R T AT B N B S P, BITCA, FEASHRIA LI e i b T RS LB B
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3.4. GEEREESHT

B AR AT 4, ANAR R T V2 40 A0 (M 2 B SO 2 iR T B R 3R I AU S5 B, (RS ELIE X
KR I, 5T Fid Q355B #5 IR #MIEIRAE, ZaMSTHR, YONTTRE SHIRAIESFEA O, wiHr
FioR, BRI e SEIL YT 2O REUR . 2 = oMt S RN 46 J A 7 JA A i) B AR v, (U, BRI RS In#t
LB FEAER) “REERHA , R SCR IO R . MO FUIE IR N P R R
T 550°C, FLHIEMBCRT L 2 RGN LR RGN, RO “CREBERL [4]-[6].

P T A ST AR 72 4 v A LIRS 22 B N B IR IR B, MR I T SR A IR B T
AL, X Q355B MNP R R BEEAT 1 N LERERIE , MRN8 R R IR ] 5 Fos. ATRUE
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Figure 5. Statistics of the lower surface temperature of 400 mm-thick Q355B cast billets upon entering the furnace

[# 5. 400 mm £ Q355B AN TR EIRE ST

BRI 6 FioR: SR MRS [ [ A R i R, U B IR IR D i N LI
e - BRERARPAE X, etk RS R SETE Bl B R I B PO & ST HE Q355 AR EREHERAIN P 1) AIN 25
HT HH VITE R Z AR P IR A B AR T B IR P, (R, BRRAT i KB R IRIR SRR EE. W
RN DB BN AT, Nl B, ) B IR AR ) Bk R A e R e i, B Rt Ao
B, TR AR R A AR ) B AR RSB AR K K, T4 A B RIUBIT HE S A B /INERVR 2 oK J T BRI L, X
BT RAFABIR a2 2R, T L B8 PR AR 5 4k 3 Ak it S 08Tt P B A B, 3 L IR Ak A T o
S0 N B G F R EL, A S A A, 3K LR S AL SUR i AR AL B SR T B PR 3R TH AN 2 T 1 W B R 344
FRpa AV A RE, (HEELHI I IER, Rl FLid e, MR R BTERE S R, N A%EFIHE, |
RSB S A, TR AR S5 ERL. EiR 50 mm BL_E Q355B AMAR K S () 400 mm JEH% A 4
TRARXT S, POXISFRA LIRS FE TS, TR & LT &, X2 400 mm /) Q355B ##4LE 300 mm
IR JS R T 288 R AR 2 T e P LR S TR [4]-[ 6]
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Figure 6. Mechanism of microstructural changes on the hot-charging surface of cast billets
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