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A Study on the Effect of Blank Shape on the Miniature Stamping
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Abstract

Due to a recent growth of the area of MEMS and a trend moving toward smaller scale, a micro manufacturing that is

usually related with lithography is now emerging. Differently from traditional manufacturing processes, the micro or

miniature manufacturing usually requires expensive sophisticated equipments and its characteristics are of high cost and

of low productivity. However, a miniature stamping, which makes small sized product with a thin metal usually in the

range of meso-scale, can be realized in a low cost and in a high productivity with relatively inexpensive equipments. For a

successful development of miniature stamping, lots of obstacles, including material properties related with formability,

have to be overcome. Since the thin metal shows distinctive characteristics, e.g., size effect and statistically scattered

material properties, the formability of miniature stamping is not good in general and the possible shape with the miniature

stamping is limited relatively simple shapes. Since the optimal blank improves formability and the improved formability
can make up for problems of material properties, the possibility of success can be increased. This study is carried out to
show the possibility of miniature stamping and to verify the effect of optimal blank for the miniature stamping.
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Fig. 1 Set-Up for Stamping
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Table 1 Material Property|[1]

STS 316L Cu(99.9%)
Properties Thickness | Thickness | Thickness
100 um S0 um 100 um
Annealing Temp.(C) 1000 1020 580
Young's Modulus, E
259 314 22,5
[GPa]
Strength coefficient, K
1547 1540 400
[MPa]
Lankford value, R 0.84 0.34 0.58
Work hardening
0.57 0.54 0.40
exponent n
Table 2 Cases of Study
. . Drawing Flange
Thickness | Holding .
Material depth width
(pum) | force (N)
(mm) (mm)
Case 1 | Cu(99.9%) 100 50 1.0 1.0
Case2 | STS316L 50 50 2.0 1.0
Case 3 STS 316L 100 60 22 1.0
Case4 | STS316L 100 60 2.5 0.65
Case5 | STS3I6L 100 60 2.7 0.65
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Fig. 3 Target Shapes
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Fig. 4 Effect of Wire Cutting on Microstructure
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Fig. 7 Blank Positioning
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Fig. 8 Drawing Product: Case 1
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Fig.11 Deformed Specimen with Optimal Blank
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