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Measurement of Material Properties for Miniature Stamping
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(Received February 7, 2006)

Abstract

Rather than traditional manufacturing processes, miniature manufacturing processes usually require sophisticated
equipments and characteristics of the processes of high cost and of low productivity. Contrarily, miniature stamping
process can be realized in a low cost high productivity with relatively inexpensive equipments. In the meso scale,
mechanical properties, especially work hardening characteristics, are discovered to be statically scattered and size
dependent by intensive experimental and numerical investigations, which make the stamping process hard to apply to the
miniature manufacturing. In this study, dual purpose experimental device that can be used for both miniature scale tensile
test and miniature scale stamping by simple change of attachment has been developed. For the tensile test, the elongation
has been measured with a combined use of a CCD camera and a linear encoder in order to account for the possibility of
slippage between specimen and the grip and to ensure the accuracy of the measurement, while load has been measured
with a load cell. To satisfy the required material properties for stamping, optimal annealing condition has been found by
examining the microstructure of annealed specimen.
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Fig. 1 Schematic diagram of tensile tester
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Fig. 3 Grip and alignment for tensile test
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Fig. 4 Tensile test specimen
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Table 1 Comparison of measured strain

Material Strain (%)
Vision system Linear encoder
0° 475 48.7
STS316L 45° 58.7 57.9
90° 65.6 63.2
0° 21.2 229
: L - 2 Cu 45° 33.1 325
Fig.11 Image of specimen after marking 90° 21.8 232
Table 2 Lankford Value R
Material R R
=) =) 0 0.72
STS316L 45° 0.96 0.84
(Original image) (Binary & Gray inve:rsion) (Exponential lookup) 20 0.7
0 0.82
Cu 45° 0.34 0.58
90° 0.8
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