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Research on Diffusion Behavior of Cr and Ni at
Interface of Vacuum Hot-Rolled Q345B Carbon
Steel-304 Stainless Steel Clad Plate

Wang Guanglei' , Dang Jun', Zhai dongyu” and Wang Changmin®
( Nanjing Iron and Steel Co Ltd, 1 Research Institute;2 Plate Department,Nanjing 210035 )

Abstract The diffusion behavior of Cr and Ni in the bonding interface of 60 mm (345B carbon steel/10 mm 304 stain-
less steel clad plate being heated at 1 200 °C without rolling and being rolled to 30 mm Q345/5 mm 304 clad plate with 2
times compression ratio has been studied. The test results show that whether the interface contact or non-contact does not af-
fect the diffusion during the heating process. Under the vacuum condition, Cr and Ni evaporate from the stainless steel side
and diffuse to the carbon steel side, and the diffusion distance of Cr is greater than that of Ni. During the rolling process, the
metallurgical bonding is established at the composite interface. The difference in the concentration of Cr and Ni on both sides
of the interface drove the diffusion of Cr and Ni to the carbon steel side, and the initial heating diffusion zone is rolled and
thinned. The concentration difference of Cr on both sides of the bonding interface is small while that of Ni is large. After 2 times
compression ratio hot rolling, only 20 pm width Cr and 10 pm width Ni depletion zones are formed on the stainless steel side.
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Table 1 Chemical component of the test steel/ %

#Er C Si Mn P S Cr Ni VvV Nb

30449 0.05 1.00 2.00 0.022 0.008 19.1 8.5 - -
()345B 0.12 0.55 1.6 0.035 0.035 - - 0.08 0.03
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Fig.1 Schematic diagram of heat test slab
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Fig.2 Microstructure of carbon steel (345B side heated at 1 200 °C for 2 h:(a, c) contact interface; (b, d) non-contact interface
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Table 2 Alloy element content near interface of carbon
steel/ %
i TR A/ pm Cr Ni Si Mn
1 1 8.10 0.87 0.43 1.54
5 6.25 0.33 0.46 1.56

2
3 10 2.92  0.21 0.48 1.57
4 5 6.01  0.31 0.48 1.57
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Fig.3 Distribution of [ Cr] and [ Ni] concentration near (a) stainless steel side of contact interface; (b) carbon steel side of contact
interface; (c) stainless steel side of non-contact interface; (d) carbon steel side of non-contact interface, Q345B-304 clab billet heat-

ed at 1200 C for2 h
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Fig.4 Microstructure morphology of roll-bonded interface of clad plate, (a) metallographic struc-
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Fig.5 Distribution of Cr and Ni concentration of roll-bonded
interface
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