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Abstract The hot rolled single sided stainless steel clad plate of 316L stainless steel and Q345C carbon steel was
carried out in a hot rolling line by the technology of “electron beam vacuum welding and hot rolling”. High quality single
sided stainless steel clad plates were produced by asymmetrical compound billet and asymmetrically rolling. The productions
of stainless steel clad plate have reached the requirements of GB/T8165-2008. The interface shear strength is greater than
320 MPa. The yield strength is greater than 370 MPa. The tensile strength is greater than 520 MPa. The elongation is grea-
ter than 30% , Stainless steel layer and plain carbon steel layer combining degree is good, the composite interface is straight
and perfect. A good metallurgical bonding between stainless steel and carbon steel was achieved. The bonding rate reached
100% .

Material Index Stainless Steel-Carbon Steel Clad Plates, Compound Billet, Hot Rolling, Asymmetrical Rolling,
Shear Strength
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Table 1 Chemical composition of Q345C steel base
plate /%
C Si Mn P S A\ Nb Al Ti
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0.20 0.55 1.70 0.035 0.035 0.15 0.060 0.015 0.20
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Table 2 Chemical composition of stainless steel 316L clad-
ding plate / %

Cr Ni Mo
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0.03 1.00 2.00 0.035 0.030 18.0 14.0 3.0




+ 72 TN

F39%

HERAERAAENERNFESEMIF
BOREEAE, FRFESEEREERS R,
HREEERIES, I T /5# A SEB (W) 30/80-
5500 BB FRENWEESZEABITHRFIRE
B, BIAMESEAHE (mm) K 107 x 1500 x
9000, Hir316L AEHEE 9 mm,Q345C R
FE 98 mm,

2 SEEHH

2.1 mmAREBITZ

KR4 (mm) 5 107 x 1500 x 9000 /Y
“316L AN + QB4SC”"EARMAEHNEHT A
B AR 3 B, T R P REeY i AR
R, BafR LR BB AR, R LR
AREKEFLERSEK, HEL 3 NMER, FEE 30 mm, 5
RV T B 68, AR S A L AL LB
L5sm KEFHBENRASRILB R, BAEWwEL
BLsm KETEAELNTREEL LR
17% ~21% SR EM, K5 7 MERK, TSR
KA, IR AR5 1327 mm x1 450 mm,
22410 mm x1450 mm, HHIBPFETZT
SIBE RT5=1120 € FT =917 C .CT =683 C,
2.2 HEERAN

KAEAGEAGHEAT AP, nFdBFE
AU RE AR, RE L PREL 230 C, R
BE1192 C, HHEKETZE17% ,5.# 10 mm AR
EAWEWNANHRRET 18% MEFE, LH 7
mm RFEREAREIRET 21% HHFEE, RA L
Bidnk s, WO MAREL T B L BRIA, R R
. B AGRAESRTSEERERYT .
3 AERSASEEERY

MNREFHAENESBREHT T HERTE
e, RREREZW, AERESRWAEY
YR E JEBGRE SRR E e K EYLIE
BESR; AR BBAERE , A BREEXT B Y
HFRMEHEERBR/N AEHAENERHAESS
BRI,

R3 FER-RNESENARE
Table 3 Heating process parameters of stainless steel -car-
bon steel compound billet

mAGE  WRE —mRR B SRR
PERE/C <940 <1070 1170+20 1240 £20
FESE}HE]/ min =60 45 <20
=2 BRI, TREL ERER 10 ~20 C

1 RER-BARESRA PRGOS

Fig. 1  Morphology of tensile-fractured specimen of stainless
steel-carbon steel clad plate
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Morphology of pulling-sheared specimen of stainless
steel-carbon steel clad plate
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Table 4 Results of tensile and shear tests

FEREHE FEIY npax GHEE SmmE
SHREE (mm) RE(T)/
m gy ey (Ru)/MPa (R,)/MPa %(4)/%

7(6.29+0.71) 351 382 533 30
10(8.97 +1.03) 323 373 527 31
GB/T 81652008 =210 =345 =470 =22
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Table 5 Impact energy of corresponding standard speci-
men for stainless steel-carbon steel clad plate
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Fig.3 Morphology of bending specimens of stainless steel-carbon steel 7 mm (a) and 10 mm (b) clad plate
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Fig.4 Morphology of structure of carbon steel side at boundary of stainless steel-carbon steel clad plate (a) and carburized layer of

stainless steel side at boundary (b)

ik 100% .

3.2 BHMASRE
MRFOAERESRESELERT SHRK

BASBEUETAGHESRNERAR. B4

(a) ARBWE A WG S HHHE (BMM) KA

Ay, EH4(a) P EESBRATEN, TUMERHN

LW, ABRPTR, E4REYE, TXRES

Ho. EHEMERRFYR T/ MRS, B F0R
Ro BEEAFHABNX N RBRAAH, B
Rk + Bl ERERHANTOLEA R,
FERY 80 pm HEBRER R, AL R — 18K
R AR E—ERE B,
H—EMEEREEAERNHT T SAE
o, E4(b) RESFEAKESHE R, LR EXH



‘74 HRA

F398

FERA 60 pm MBTRY BERKX, EH+ B
AR— KRR ERN R HEHZ
BREABRRETENTERRAEBRTRER
EFN &R P RAES AR, BAN C HERED
$(0.2% ) B TAGEMN(0.027% ) , —E W\ C 77
FER RS, PR B R B C TR KM
HERBIAGEMM, I E Si AR E C KEH,
R Crxb C Y BAEFME, ERAKMAT C A
FRMEEV BT 8RR T HBREMBRRE""

4 &g

(DRAENFRALZEFRHABENES
B LR S RARS L R, LT 1.5

X3k

[1] Li L,Yin F X and Nagai K. Progress of Laminated Materials and
Clad Steels Production [ ] ]. Materials Science Forum, 2011, 675-
677 :439-447.

[2) B %, 4%, 0ES. %5 EANESARLAFERESNRT
TTHEMERIT[ ). FE 75 8%,2015,32(3) :76-80.

317 ¥.F R AERESERAFHFEMHEZHERNEN
[J]. £#84R ,2005,27(1) .50 -54.

(4] FEM FEFZAAREFHEARARERAR]I]. Hik,1986,21
(1) .47 -51.

(5] % # HER,FBEE, % 3161/16MR AH S HEATAR
HHOTR[I]. £RFH,1995,31(12) :537-542.

[6] xisds, KER, HEE. BREMESHBREF T L RELH#H
B(1]. $r8 F4#8,2002,16(7) :41- 43.

[7] E—%,E3 5. FE¥. ARAERESHRETRRERE
[1]. hEEFR 2 ,2002,8(11) 612 - 622.

(8] ZF 1,.%k04. ez, % AUFEHESRATHIRAEN
fE(]]. §1%:,2013,48(12) :52-56.

m KEBEAELNTREEE L ERKI8% ~
21% , E ARG AGRENRNEE S E R,
EAREVE, XY BEE, 54 %F% 100% , 5
WNEBRNZELHAT RIFFEEE R

Q) RAELZEFHAGRESRA @YY
SREERT 320 MPa JE /IR 3% BE K T 370 MPa HihiiR
BERT 520 MPa Wi/5 KR KT 30% , FIIEHRY
53] GB/T8165-2008 KYZEK

) ELRER, EXBEWH T ZETRETR
MU RERESRN, TURARSHLGRFEL
B T B R G R T I b S e A — BT i A
BRI EI&E

[9] BRUB . ZXK. BB 2RESREFTENRRBRAR(I].
$54$4,2001,17(2) ;20 - 23.

[10] Pozuelo M, Carreno F and Cepeda-Jimenez C M, et al. Effect of Hot
Rolling on Bonding Characteristics and Impact Behavior of a Lami-
nated Composite Material Based on UHCS-1.35 Pct C[1]. Metal-
lurgical and Materials Transactions A,2008,39(3) :666-671.

[11] Hanzaki A Z, Hodgson P D and Yue S. The Influence of Bainite on
Retained Austenite Characteristics in Si- Mn TRIP Steel[ J]. ISIJ
International ,1995,35 :81- 84.

FRmdk (1983-) 5,18 +4 (2017 FRIEKE), REATRE
U ,2006 SFRINFHE A (FR) Bk, FERER>E SRR
TZHARMI ., E-mail:wustchenzhenye@ 163. com

RS H #A :2018-07-19

RwITH) 2019 F(#H#H4)2 L

£ E &M B/ AT ( "ATERIT)

HB & 48 5 :38-183

EHr:16.00 JL/HA  96. 00 JT/4F

MR 4% :435001

Hut - BIILE WA R A KE3L6SHFAN-KIGRARNR A RA B CRRN) kit




