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A Study on the Cold Rolling for the Embossing of Metal Sheet

K.S. Lee, S.W. Kim, M.C, Shin and J.H. Lee

Abstract

When the metal sheet is subjected to the housing surface for fitting and insulating from harsh surroundings like fluid
ingression or hot steam, both strength and formability have to be equally considered. In this regard, the main aim of this
study is to design an apparatus of cost-effectively producing flexible fluted band with increasing the formability of
embossed stainless steel sheet, which is utilized as a thermal insulation metal for housing ship engine exhauster. Designed
to fabricate a maximum sheet width of 700 mm, this new apparatus consists of upper roll made of hard urethane and the
female-etched lower roll made of SKD11, have a producing capacity up to 1-meter homogeneously embossed sheet for
Jjust 60 seconds. This machine is devised for the maximum operating efficiency from original sheet handling to machine
setting. The embossing properties are characterized by 3-D profiling. After embossing plain metal sheet, both yield

strength and elongation properties are improved simultaneously, indicating the effectiveness of the newly designed
apparatus.
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Fig. 1. The feature of the upper/lower rolls and entire
cold-rolling apparatus for embossing thin metal sheet.

Table 1. Chemical composition of the thin SUS310S
sheet used in this study.

Fe C Si Mn P S Ni Cr

Bal. | 0.04 | 0.71 | 1.00 | 0.02 | 0.001 | 19.2 | 24.8
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Fig. 2. Results of tensile test: (a) Engineering stress-
strain curves and (b) macroscopic feature of both
plain and embossed SUS310S metal sheet.
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Table 2. Summarized mechanical properties of both
lain and embossed sheet.

Plain sheet Embossed sheet
Yield strength 265 288
(MPa)

Maximum 605 603
strength (MPa)
Elongation (%) 49.1 53.4
Hardness (GPa) 2.34+0.08 2.4610.14
Modulus (GPa) 160.445.0 155.843.8
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Fig. 3. (Left) Displacement-load curves obtained by
nanocindentation tests and (right) tensile fracture
surface of embossed SUS310S sheet observed by SEM.

Fig. 4. Scanning probe microscopy topologies on (a)
plain and (b) embossed metal sheet.
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Fig. 5. (a) Cold-rolling process, (b) reeling embossed
sheet and (c¢) embossing feature on the sheet surface.

Deviation mm

Max. dev. + 0.103

Max. dev. - -0.119

Average +/- | 0.024/-
0.027
Std. Dev. 0.030

Fig. 6. 3-D profiling of the center part of embossed
sheet.
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Fig. 7. Various shield shapes formed from embossed
metal sheet.
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