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Abstract: To study the basic mechanical properties and welding procedures of high-strength stainless-clad bimetallic steel for
rallway steel bridges, a series of tests were conducted on the S31603+Q500qE stainless-clad bimetallic steel plates
and two types of butt joints. These tests included tensile, Charpy impact, cold bending and Vickers hardness tests.
Additionally, shear and combine tests were performed on the bonding interface. Based on the test results, the

tensile properties, interface bonding strength, and impact toughness for the high-strength stainless-clad bimetallic

steel plate were determined, and their cold bending performance was verified. Furthermore, the tensile properties,

impact toughness and Vickers hardness distribution patterns of the butt joints were obtaimned. The results
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demonstrate that the basic mechanical properties of the high-strength stainless-clad bimetallic steel meet the

specification requirements. Meanwhile, the interfacial bonding strength significantly exceeds these requirements

and increases with the strength of base material. The mechanical properties of the two butt joints show minimal
differences, with both meeting the impact toughness specifications. However, the impact toughness and hardness
distribution of joint WII are slightly lower at low temperatures, while joint WI shows relatively better impact
toughness at low temperatures. These findings provide a reliable reference for simplifying the welding procedures
for high-strength stainless-clad bimetallic steel.

Keywords: railway steel bridge; high-strength stainless-clad bimetallic steel; welding procedure; butt joint; mechanical

property; bonding interface; impact toughness
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Table 1 Summary of tests conducted on S31603+

Q500qE stainless-clad bimetallic steel plate
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Fig.1 Standard tensile specimenss
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Fig. 2 Specimen of bonding interface shear test
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Fig.3 Specimen of bonding interface combine test
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Fig. 4 Construction and partitioning of two types of

butt weld joints (unit: mm)
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Table 2 Welding parameters of two types of butt weld joints for S31603+QS3500gE stainless-clad bimetallic steel
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Table 6 Results of bonding interface shear tests and

bonding tests
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Table 8 Chemical composition analysis of S31603+Q500qE stainless-clad bimetallic steel butt joints
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Fig. 13 Stress-strain curves of S31603+Q500qE

stainless-clad bimetallic steel butt joints
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Table 9 Mechanical property parameters of S31603+
Q500qE stainless-clad bimetallic steel butt joints

XA 8 5 040/ MPa o,/ MPa A/%
TC-WII1 ood.4 656.3 21.6
TC-WIZ 060.3 601.8 230
TC-WI3 Hool 600.0 23.0

¥ {8 006.6 bal.7t 22.8
TC-WIII o084.2 654.9 24.0
TC-WIIZ 061.6 657.4 23.:1
TC-WII3 o077.0 604.3 21.0

I ¥y {8 574.3 655.5 22.7
FRAEAR =500.0 —=630.0 —=18.0
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Table 10 Results of Charpy impact tests

—25°C H&z/] —40°C HEh/]
RAF 2 %8 5 A £ A
17 4 X k% v X 17 %% X L % vl X
] EERHE M & 107.110,91(102.7)  192.92.132(138.7)  95.111.91(99.0) 193.96.49(112.7)
Che 8 2 BAE N & I A 59.58.58(58.3) 56.112.66(78.0) 61.61.54(58.7) 77.108.52(79.0)
Rk EBAE M &4 109.109.113(110.3)  65.213,104(127.3) 113.76.78(89.0) 70.49.198(105.7)
Chee 22 BAE N & I AE 50.51.53(51.3)  118.144.133(131.7)  41.52.45(46.0) 53.63.55(57.0)
AR AE TR AR > 5408) % > o]
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Table 11 Hardness distribution of cross sections
e A A % v X 12 2% k% vh X B At
) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
L1 281 279 280 283 283 285 279 285 271 275 274 278 273 280 278 265 265 269 265
M-WI L2 240 235 236 241 244 252 248 256 256 252 257 272 269 277 239 234 226 227 225
.3 239 239 238 242 242 252 248 255 253 249 255 272 267 274 233 235 231 232 232
L1 190 195 192 219 232 266 262 271 223 221 229 267 264 270 245 229 218 219 216
M-WII L2 220 217 222 243 268 241 237 241 242 248 240 246 242 249 268 242 234 234 236
L3 217 220 221 244 268 241 239 243 242 235 248 246 244 250 262 248 234 232 236
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