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Abstract

Clad steel has good corrosion resistance and mechanical properties arising from the hot rolling of
dissimilar metals, such as carbon steel and stainless steel. However both good corrosion resistance from the
cladding plate material(stainless steel) and mechanical properties from the base plate material (carbon steel)
are difficult to obtain because the different steels display opposite behaviors during the cladding process. In
order to make clad steel for application in the hulls of ships, proper materials selection and heat-treatment
conditions are necessary. In this study, mechanical properties of base plate materials with different chemical
composition were evaluated according to heat condition of cladding plate material.
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Fig. 2 Applied area of JSL310Mo stainless clad steel for
the new icebreaker ‘SHIRASE’
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Fig. 5 Schematic process of roll cladding process
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Table 1 Minimum solution annealing temperature to resolve
secondary phases

Material S32750 S31254
Min. solution annealing
temperature (°C) 1025 1150
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Table 2 Chemical compositions and mechanical properties of EH 40

Material Chemical compositions (Wt% max) Mechanical properties
ateria
C Si Mn P S YP(MPa) TS(MPa) El(%) IE(J)
EH 40 0.18 0.10-0.50 0.09-1.60 0.025 0.025 390 510-650 20 34(1)

Notes (1) for thickness < 50 mm

Table 3 Chemical compositions of Steel A and B

Material C Si Mn P S Cr Ni Cu Al Ti Nb Vv

Steel A 0.07 0.19 1.52 0.006 0.002 0.17 0.22 0.11 0.029 0.015 0.025 <0.001

Steel B 0.06 0.17 1.90 0.006 0.001 0.18 0.34 0.34 0.021 0.010 0.028 <0.001
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Fig. 7 Mechanical properties of base plate material after heat-treatment at different conditions
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Fig. 8 Microstructure of steel-A quenched at different temperature and tempered at 580°C
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(a) Steel A
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Fig. 9 Microstructure of base plate material quenched
at 1040°C and tempered at 580°C
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(b) Steel B

Fig. 10 Microstructure of Steel A and B normalized
at 1040°C
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