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A Study on the Micro Forming of Al-based Superplastic Alloy
and Zr-BMG for the Cavity Position

S. C. Son, K. Y. Park

Abstract
Micro forming is a suited technology to manufacture very small metallic parts(several mm~m). In this study, the micro
. forming property was studied, using AI5083 superplastic alloy with micro grain, suitable for the micro forming process

and Zr-BMG amorphous with pseudo-superplastic phenomena in the supercooled liquid state. Micro forming experiments

under stastic load status showed that distortion by slip and spin of the grain system and slip inside the grain was observed
in the AI5083 superplastic alloy. In case of Zr-BMG because there is no grain, the distribution of the forming property
was similar to the load distribution between punch and metal.
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Fig. 1 Photograph and schematic illustration of Micro
Vibration Forming system.

Fig. 2 Micro die and array using by silicon(Pyramid)
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Fig. 3 Pattern height to time at cavity array center of
A15083(Temp:530C, Wd: 100/m)
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Fig. 5 Pattern height to time at cavity array center of
Zr-BMG(Temp:420T, Wd: 100/m)
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Fig. 6 Pattern height distribution in cavity array of
Zr-BMG(Temp:420C, Wd: 1004m)
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Fig. 8 SEM of micro pattern height of AI5083 (a)C/R,
(b)2R, (c)3R, (d)5R, (e)6R & (HSR

CIR(63.2um) 2R(57.6um) 3R(51.5um)

Fig. 9 SEM of micro pattern height of Zr-BMG
(a)C/R, (b)2R, (¢)3R, (d)5R, (e)6R & (SR

-

Grain size Dg = Width of V-grooved Wi polycrystalline

@ @ Material
~

Graln size Dg << Width of V—wroowed Wi

Amorphous
Material

Fig. 10 Schematic diagram of microformability of
polycrystalline and amorphous material[3]
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Fig. 11 Pressure distribution of the forging process for
cylindrical material with friction die and material[7]
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