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Table 1 Chemical composition and solidus/liquidus temperatures of stainless steel and carbon steel
wp/ %
ol \:—“ E/::EJ:EF K
PR C Si Mn S P Ni Cr Cu AR/
304-SS 0.052 0.535 0.943 0.005 0.030 8.201 18.17 0.049 1667.1733
Q235-CS 0.160 0.200 0.360 0.019 0.023 - — - 1730.1792
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Fig.1 Electroslag fusion welding compound device and schematic diagram of composite slab cutting and rolling processes

P2 FTEE )5 . 10 Y B IR /K IR TRAE 3
~5V.,0.3~0.5 A & TN HAE 30 s SKJE M 304
AR LY, I 48 4 00 B T 09 RS V5 Y085 Tt 10~
20 s, JE B MM 21 22, Bl JS ) A Nova 400 Nano
BRI B B (SEMD &2 EPMA 8050G AU Ht 7 #5 4
X N5 4/ ik AN L B A 2 2 % o 2 I I O
TTRAE . W OR G MM Y A 27 1 e ik 78
PARSTAT 2273 # b 2% T AEuh b #EfT, S8R

A=W R, Z i i F Ag/AgCl HLMR ,
XTHLAR Ry Pt AR, AT H A A iR AN B A, 52
R 3.5 % NaCl I, H i % 10 mV /s,
LB —1~1 V., 15 2045 3500 59 i Ak il 28
K H HV-1000B B 5 33 A8 B2 TF I a2 48 B A 1 B
I UL 2 Ca) ) 0 2 CQRSE B L 847 S 0.49 N, PR A7 I
6 410 s, 2% GB/T 6396—2008, % JHUTM5305
AUTT e 7 1 e M LI e XA Y 5T D0 5 B



332 X X ®& ## X %2 %= #

2023 FESH

b

AR N 107 s, B YIURE U 2 A AL W J7 1)

Ca) S A 2 0 X 3

&®

B, iR R B RS 2(b)

I 304554
I Q235miN
| B

HfZ: mm
(b) 5 T 5 B RE B i B R

2 ENEEMEYEENEREE

Fig.2 Schematic diagrams of microhardness and shear strength measurement
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Fig.3 Microstructure of 304-SS/Q235-CS samples
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Fig.4 Element distribution at the interface of 304-SS/Q235-CS samples
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Fig.5 Dynamic potential polarization curves of stainless steel

matrix 304-SS/Q235-CS samples
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Table 2 Results of dynamic potential polarization tests

R E(»O”(VS.AVg/AgCl)/ (#X;T;r/nz) E,/V
S1-Rolled —0.464 0.786 0.176
S2-930 —0.894 13.880 —0.165
S3-990 —0.413 4.867 —0.013
S4-1050 —0.479 2.596 —0.194
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Fig.6 Microhardness near the interface of 304-SS/Q235-CS samples
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Structure and properties of stainless steel/carbon steel clad plates prepared
by electroslag fusion welding

Li Jiawei'?, Li Guangqiang'*, Cao Yulong'?®, Ma Chongsheng®’

(1. Hubei Collaborative Innovation Center for Advanced Steels,
Wuhan University of Science and Technology, Wuhan 430081, China; 2. State Key Laboratory
of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract ; In this paper, a novel method for preparing stainless steel/carbon steel clad plates by electro-
slag fusion welding was proposed. The prepared clad plates were rolled at 1200 ‘C with a 60% reduc-
tion ratio, followed by sequential solution treatment, quenching, and tempering heat treatment. The
as-rolled and heat-treated samples at various solution temperatures were then examined for interfacial
structure, elemental transition, corrosion resistance, and shear strength. The results indicate that the
heat-treated stainless steel side primarily consists of austenite, accompanied by a small amount of fer-
rite, with some needle-like ferrite beginning to spheroidize, which alleviates intergranular corrosion
and intragranular pitting. The carbon steel side mainly exhibits tempered sorbite and bainite struc-
ture, showing improvement compared with the as-rolled state. Additionally, the heat treatment pro-
motes the diffusion of C and Cr at the interface, reducing their segregation. However, due to the en-
hanced diffusion of C, the corrosion resistance of the heat-treated samples is reduced compared with
that of the as-rolled sample. All clad plates demonstrate interfacial shear strength greater than 320
MPa, with the sample solution-treated at 990 ‘C showing the maximum shear strength of 439 MPa,
which points to the satisfactory bonding condition at the bimetallic interface.

Key words:electroslag fusion welding; stainless steel/carbon steel clad plate; clad interface; polariza-

tion curve; shear strength
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