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Abstract

Recently, there are many atypical upward defects on the surface of hot-rolled steel plates, which are
produced by the company. The defects are called horseshoe-shaped upward in combination with mor-
phological characteristics. Small upward will be found after cold-rolled, which affected the surface
quality of downstream customers. In order to find out the reasons for the horseshoe-shaped upward,
we are investigated by means of the microscope, electron microscope energy spectrum and slab quali-
ty. The results show that the reasons for the defects were the subcutaneous cracks in the slab.
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LAY ST H DI B R PSR A R B R RN BRED, R RN JEAR A 5
SR E,  JFG SR R e PR R RUST FA B T A L i 2 T O ) B S R 2R R R R P e R
RHLE —MAELAE B, RATRUINGE, 5L 53R TH 2 2 TR RIR IS BRI, 0 T 3R T R B m (™= i, ™
HYM BN & RTRORE, AHL™ R 2RI, e E B 2 Sl i, ™ R0 T
PR

TR R TS BUR R BN . REL TR, BIESMZRME. 2RAEILF S B S THEBE KT
fah, A et oA, RS AEGTHE T AR RN BRI B R T B
AETFRE M2 FEAL S BT REAS 2 D S &5 28 6 v S5 i DR Jet Rl P 0 B2 P AR AIE o D i A [ 2] 55 A
FET IR AR EELAR (1590 12 i B 7= A 1) 3 2 5 R AR PR3 A 0 5 S i 22 i K, R R R AE AN 514
TET T80 X [3155 AT 5 DR g SR DT S8 20 DR 58 S B R s R 32 68 2 e o 1) T o
BRHEAT T 04T

FURT, AL A2 T 0T 5 R S M 8 O ) 240 777 ot o B ORAIE R B L (R 3, TR S R AR AAE 22
WA T I O, 2K RIR, IAREOR, — K 98 43 71 7E 100 mm.5 mm LA, 7™ 5 i B ] i 500~600
mm, AN T RIEIAE AT REAFTE, T SRR R S s[RI TR A 7= st I T — e B M58l 7 1) 3R 1T
BB, BT AT L 5 R B — E BIARAE[4] [5] [6] [7] [8], AR4E HIESUREMRZ A “ LBk
B BEEAR]TAFE S, HELNATE S EE DRSS A A FLIE IR R, 2SS O ™ R ALAR
B, NGRS ST R R BRI R, A S MG R R T L R R, M E
SN R P A PR o W X L S e PR T R DR AT 434

2. DEKERRIEEATEIR

Z2giit, 1ZRDERIRE BB HILAE Q235B, PR EAETE 165 * 620 mm, g Lb A E I ] A
F| 10.01%, JEEFFESRETE, 750N L ERE NN EE -5 EFL) -3l
HH)-EAR B

2R WA 1 R, PRI & B e b . AR ER A I B R R SUARAE, SR I — M Sk
HACIRFEBE SR “H 7 TR, BRBE SRR, T REREEI SR, SEHTTRPAT, oA TEA
W R, JCHRALE AR, AP E RS, KEEPE 17~128 mm, %if¥ 5~30 mm. £
AELTRIAE, R FEA L TER Y R A 2R ERIE, Wiskondm, KIEA—, I E S HEL
FEAKE R . HARTES A 1 FioR.

Table 1. Chemical composition (wt%)
F 1 UFRD (Wi%)

P 25 C Mn S P Si
Palbag s <0.20 <14 <0.045 <0.045 <0.35
Q235B o
SRl 0.18 0.35 0.018 0.017 0.07
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Figure 1. The photo of sliver defect
1. FREPERA

3. SCIRERSY
3.1 WA

KHALS AbrasiMet250 4 AH I EIH LA EIRE B B b iR e, RS589 5~10 x 2 mm,  HURE:
MBI 2 . MR 400 H—1200 H—2000 BV EEfS, 1/ 2.5 um #fGHIBE T, FE0L
1.0 pm IEFVHEATRED, B AL FHTE KT REM, 2SBRRTIR B MIIT . S AHALZUR ] A%0H R A 6 ok,
JETRET[A] 10 s, 2K H Axio Imager. Alm &AHR MBS AHH L, KA EVO-15 F4 B8 0 Bl e
AL RITESURIARA X R 53 64T 0 HT

Figure 2. Schematic diagram of sampling location
E 2 BHEMEREE

3.2. &ABERIS

Wil 3 FE 4 froR, A8 1 SREAVREE 70.89 um, {7 E 2 SREFVREE 81.08 um, HREEEEARIR Y /NT 0.01
mm, FEITENAHTREOIE I B e A S, TR I R A A I ik A Bk B AR SRR KI5, FEAAR L 4k
FiE o+ Bk + DR ITRE,
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Figure 3. Position 1 metallographic structure of cross section at defect position
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Figure 4. Position 2 metallographic structure of cross section at defect position
4. v E 2 REEMERESE EHER

3.3. BB SREESTT

REWE RIS SRR HY, fnl&] 5 AN 6 Jow, ShEGALIUAFEAE O A Fe Uik, RWHABRHITEK. 2
WRIZSRE AR RIS, 456 GMAIUEIL, SR MHEAAE AR R, iR k.

BT (& 5 1
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Figure 5. Position 1 energy spectrum analysis result of defect position
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Figure 6. Position 2 energy spectrum analysis result of defect position
6. (L E 2 BRI EREESTER

2R, SRBEHARALAEAE O A Fe JuaR, SRPE N MAAAE CfAfL, AR TIARMIGHER . SEEMa
FAAE RIS, iR TR, B AR B RS IR SR EL I b, Tag sk b g K A B

34. MHBTIESH

H13 2 W0, AHEURAE P 1 Q235BL S IRAEN IR (8] 612 min, FE7E il 2% A RIS A fF FLAF O . 4N
PRAE iR A AT, W 5 AR TR G, AR A i I G BRI AN L Rk 70 KRN
FLERALZL, AT AR AR IR O 25 45 70, BERARAR AT 8P . o RO FL AR I 2 7P AR SR D AN s AR
B ARG, AR AUAE R — D AL I 22 AR BREE . AN GRS Y 1200°C~1350C 2 i) . A
FERVI[O] [10], EKMRIAGLEL T, T Ea 900°C LT .

Table 2. The control of heating temperature
= 2. PR E

fE-5 LEHPIES 18] /min NP EIC —meC ~mBec BIBrC

Q235BL 612 662 954~841 1050~1220 1230~1206

35. B REST
WEP G REN, i 7 Fros, P ASSTENIIRIN R L, BEINA SRR PEREa. ik

Figure 7. The photo of casting slab cast by furnace
B 7. frRHTERA
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ROM =X R, Horh b (AR E B BAERE RN I, IR E . NG T REURENTES,
WU PR IR S REREAT R I, HUBE IR 2RI 1 om JEREIRBEAT IRV, FRVE/S T WL, tnl&] 8 fram, ol
(B bh b 3R B B B 30 mm AT 1 ARSRE: AhoIUIN (B 2R T FR ) B A AT AN I RE L R AL 4k Bn
PR RIMBEAT AL BE, A IBEPRBE L6 AR 2 mm Ja WEERIETES, WO, ShasE It & IE %,
Wk, HUk, IR R T RO TR R R E

Figure 8. The photo of acid cleaning
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4. &

X SRR AE ST AR WOWTE I S 73 BL S R SR M7, A% Sy PR AR B Sk
7R T RO B R B TR R SUAE Jim S AL R A LA NI T2 7 8 S BUsE — P OB SRR
JRH, AT Al B PR BT R AL I T A R HEAT 25
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