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Abstract

To clarify the debonding phenomena of clad steel, the effect of thermal treatment(temperature,
holding time) on the interfacial strength of clad steel was preliminarily investigated. From this
study, it was confirmed that the interfacial strength of clad steel was deteriorated by thermal trea-
tment and the amount of strength deteriorated, depending on the condition of thermal treatment,
could be evaluated by the following equation.

onr/oi=A,—Aexp (—-Q/RT) log (t/t)
This equation implies that temperature has a far strong effect on strength deterioration than time.
The deterioration of interfacial strength of clad steel after thermal treatment may be derived from
the thermal stress caused by the difference in thermal expansion coefficient between component
materials and microstructural change along the interface.
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Fig. 1. Schematic diagram of thermal treatment
for clad steel.

Table 1. Chemical compositions of clad steel plate (wt %)
1 c | s | wma | » | s | m ] or
304L (clad) 0.024 0.37 1.77 0.034 1 - 10.1 l 18.24
A516 (matrix) 0.19 0.22 1.06 0.008 | 0.009 - -
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Fig. 2. Shear test specimen from clad steel:

a) shaping, b) dimension.
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Photo.1. Debonding of clad steel: (a) welded joint, (b) 304L stainless steel separated from

clad steel.
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Photo.2. Microstructure of clad steel: (a) before
etching, (b) after ctching with 3% Nital

Photo.3. Composite Microstructure of clad steel.
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Photo.4. Alloy distribution in clad steel: (a) line analysis of Cr & Ni, (b) dot mapping of Ni
(c) dot mapping of Cr and (d) dot mapping of Fe.
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Photo.5. Microstructural change along the interface of clad steel after thermal treatment.
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Photo.6. Microstructural analysis by SEM: (a) microstructure near interface, (b) microstructure
far from interface, after different thermal treatment at 300°C for 121 hrs (UPPER) and
at 650°C for 6 hrs (LOWER).

9

Photo.7. Microstructural change along the interface of clad steel after thermal treatment at 650°C
for 90 hrs.
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