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Analysis on Quenching Delamination Crack of 150 mm Cladding
Plates of Low Carbon Alloy Steel SA387Gr11CL2
and Process Improvement

Hou Meiling' ,Zhang Yan' ,Kong Xiangwei’ ,Chen Qingjiang' and Yang Rilong'
(1 Special Steel Plate Division;2 Research Institute, Jiangyin Xingcheng Special Steel Co Ltd, Jiangyin 214400)

Abstract The 150 mm thick steel cladding plate is rolled by two block 365 mm cladding bloom, the delamination
crack at 1/2 thickness of quenched-tempered cladding plate occurres when cutting four sides by flame. Analysis results show
that quenching delamination crack is induced by the inclusions in central cladding interface together with the quenching
stress. When the cladding bloom welding vacuum decreases from 5 x 10~ Pa to 1 x 10 ~* Pa, the cladding plate is not found
inclusions in cladding interface and the delamination crack at 1/2 thickness cladding plate does not occure.
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Table 1 Chemical composition of SA387Gr11CL2 steel/ %
C Si Mn Cr Ni Mo Nb

0.08~ 0.50~ 0.40~ 1.40~ 0.15~ 0.55~ 0.015~
0.13 0.80 0.65 1.65 0.35 0.80 0.040

ST RFEBATRNT, R B T2
1 ABE>

EFETEREEREREER B AT R
BEE-M#A(1 250 £20) Co5LH Wik ( >
300 C ) BB —HH— (925 +10) TEA—(670 +
10) CHAk—-ATIER, £FIRESS5LHILR
L ELEHEB G, RRAE A R EAA 3 B =3,
RHAE SRR RN, EANRETE XIS R
|l kAbESS , kI E R 2 AR —UEEES
WEER.LARE, E 1 (a) , RHABFEREEN,
PR ANTFFRE LA 1(b)

RIEWAR N ERIFHE 1(a) , RHKIETIEHEH
WEH ,a b c =R WENE  VHaRTERG, T



g2l

BeE % SA3RTGr11CL2 B & & 150 mm BRI EAEFRIER ST L LBk °29-

B1 (a)WERSBEWEN; (b) WiRBEEMEIEREE

HEMHLTEH (1 5K 2),
REABE AT ROAR,
TEBHE &L, HENNEA
L3 IEE & FHC£AE]
ERIEREE; B 5(a,b) B
APFFRAR S HAREH
(T804 b) , FHEH T PO
HEEFHEL, KRB REERF
BAFTRY BORL, &%

Fig.1 (a) Macro morphology of delamination crack of cladding plate; (b) sketch of AbH B K BT B K AR

cladding plate ultrasonic location and cutting
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Fig.2 (a) Photograph of sampling by flame cutting ; (b) macro morphology of crack af-

ter cutting of No. IV
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Fig.3 Morphology of macrostructure of sample (a) No. I and (b) No. II

#H AR B2 BRE, A BB B IEH TR kK
ROE & REAE BB E b.c RERS, Y
FEHASE BRFTEWREE S W, 3 C Rk
ABME2(a)BUMETY T " V', B3kt
PRI RN Y EZES B REFERS, E 2
(b),
2 REES

B3(a,b) A 1" I ABEMEAMERAE, 'R
BT P ER T LB BBl s T R RE I B B A4 2
FH, ERRFOCE AR EREHE/E, NE 4 0

R R T IR A S
TEI BRI B E B Ab 5
1 B Z 1 R AR, A& 3 N
B IR R T 0 F A7 3w K
9% mm(BFESLMETFR
WM 12 &) HERZ
12.5 mm, RELERAE 2,

3 #Rifie

P THREF O* 4 Z
REGE SR, 1" 41w 45 3R 3k
75.51% , i 1 *FBESE S S AL BT
4R RH 34. 26% , A FF
HHATHERE WO ERFEE OB S, 3t
W OIS, [ REEER SN BEL WER.
EREBTEE; 1"HADS KRR LZRILY,
BERE TR A AR R E ke sy . S RIS
R, IEE IR ek Py KE HET H BBURL A T AT A
MATERERZ LY SR BB T A&
stk (B TRABHTRES K, SHERKAR
& G, AR TR,

B THREERS K, B Ak B PRI
MANRAHEEARFE , BB =4 R P E R



- 30 -

627 320

FaE

4 1'EH 12 EREHSATER
Fig.4 Morphology of microstructure at 1/2 thickness of sample
No. 1
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Fig.5 Morphology of microstructure at 1/2 thickness of sample No. II : (a)Morphology of crack, (b) Crack end( ¢) Extension direction

of crack
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Fig.6 EDS analysis of inclusion on cladding interface
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Table 2 Z-direction property of sample No. I and No. II
e L& .
me WHWE HREE Y& WWE HEE &
B/mm B/om B/%  B/mm B/mm E/%
1 12.52 6.06 76.57 12.47 9.96 36.21
R
2 12.49 HAE x 12.5 10.65 27.41
3 12.48 6.31 74.44 12.5 9.75 39.16
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