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Study on microstructure and properties of warm-rolled cladding plate for
22MnB5 high-strength steel and 201 stainless steel

Li Zhanfu, Chen Long, Liu Fa, Yao Shengjie, Zhao Hongyun, Chu Guannan
(School of Materials Science and Engineering, Harbin Institute of Technology (Weihai) , Weihai 264209, China)

Abstract: The cladding plate of 22MnB5 high-strength steel and 201 stainless steel was prepared by the warm rolling process, and the in-
terfacial microstructures and mechanical properties of the cladding plate were studied by scanning electron microscope ( SEM) , X-ray dif-
fraction and tensile test. The results show that the cladding plate prepared by the warm rolling process has three microstructures, namely,
the decarburized layer, the bonding interface and the carburized layer from the base layer to the cladding layer. The thickness of the de-
carburized layer increases with the increasing of reduction ratio, the deformation induced martensite transformation is found in the austenite
structure of the cladding layer, and the microstructure of the base layer after heat treatment is lath martensite. In addition, there is mutual
diffusion of elements at the interface of the cladding plate, and because of the strong diffusion ability of C, Cr and Mn elements, the thick-
ness of the diffusion layer increases after heat treatment. Furthermore, the tensile strength of the cladding plate increases and the elonga-
tion decreases with the increasing of reduction ratio, and after heat treatment, the tensile strength of the cladding plate reaches more than
1160 MPa and the elongation is also improved.
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Fig. 1 Tensile stress-tensile strain curves for two kinds of materials by

tensile experiment
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Fig. 2 Schematic diagram of main steps for warm-rolled stainless steel cladding plate
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Fig. 3  Schematic diagram of tensile specimen
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Fig. 4 SEM interface structures of stainless steel cladding plate with different reduction ratios
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Fig. 5 SEM interface structures of stainless steel cladding plate after heat treatment with different reduction ratios
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Fig. 6 XRD pattern of 201 stainless steel side for cladding plate
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Fig. 8 Tensile properties of stainless steel cladding plate after warm

rolling and heat treatment with different reduction ratios
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Fig. 9  Strength-ductility of stainless steel cladding plate after warm

rolling and heat treatment with different reduction ratios
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Fig. 10 Fracture morphologies of cladding layer with different reduction ratios
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Fig. 11 Fracture morphologies of base layer with different reduction ratios

(@ (b)

(©
A 2AFEEFH N RAE S EEM CZHT 5
(a) 50% (b) 60% (c) 70% (d) 80%
Fig. 12 Fracture morphologies of cladding layer after heat treatment with different reduction ratios
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