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Development of microscope observation system

for cutting deformation of
laminated- transparent resin sheet
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Abstract

An analysis system has been developed for vis-
ualizing and observing the out-of-plane shear de-
formation of a composite sheet of paper or plastic
with thickness of 0.2 to 0.5 mm. Highly accurate
dies were prototyped and CCD camera was instal-
led for the analysis. Digitalization was adopted to
analyze the distribution of the deformation and
with this method anisotropic characteristics of
lamination were found. Deformation behavior
that was dependent on a die clearance for a paper-
board or polarized plastic sheet was sampled with
visualization of this.
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(b) CCD digital microscope
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(a) Die set developed for
two dimensional shearing test

Fig.1 Die set and CCD microscope measurement system
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Fig.2 Die set and specimen for shear testing
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Fig.3 Side views of sheared zone by a CCD camera and Binary-stated deformation flow of
paperboard during punch indentation across to grain direction.
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Fig.4 Binary-stated flow analysis with side views of sheared zone by CCD camera
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Fig.7 Side views of sheared zone during punching process by
a CCD camera in case of V=0.1mm/s, ¢/t=0.02 (t=0.47mm,$=90")

| (d) d/t = 1.00

Fig.8 Side views of sheared zone during punching process by
a CCD camera in case of V=0.1mm/s, ¢/t=0.05 (t=0.47mm,$=90")
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