[=2] s=2M7k=sts|x|2001), H10 M6z
Transactions of Materials Processing Vol. 10, No. 6 (2001)

AN
el s

ogt

RE| Azt

Als
=

oo

An Experimental Approach and Finite Element
Analysis on Rectangular Cup Drawing Process of

Milli-Component Forming

T. W. Ku and B. S. Kang

Abstract

Milli-structure components are classified as a component group whose size is between macro and

micro scales, that is, about smaller than 20mm and larger than lmm. The forming of these components

has a typical phenomenon of bulk deformation with thin sheets because of the forming size. In this study,

milli-structure rectangular cup drawing is analyzed and measured using the finite element method and

experiments. Special containers or cases of cellular phone vibrator to save installation space are produced

by rectangular-shaped drawing. A systematic approach is established for the design and the experiment

of the forming processes for rectangular milli-structure cases. To verify the simulation results, the

experimental investigations were also carried out on a real industrial product. The numerical analysis by

FEM shows good agreement with the experimental results in view of the deformation shape of the

product.
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Table 1 Mechanical properties of material

Specimen SPCE

Yield strength(0.2%) 14941

Ultimate tensile strength 268MPa

n-value* 0.25

r-value 0.17

C-value* 537MPa

* The uniaxial true stress-true strain curve : g= C &”
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Fig. 2 A schematic diagram of the rectangular drawing
(unit: nm)
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Fig. 8 The progressive die layout for the manufacturing
of the rectangular vibrator case

Fig. 9 The progressive dies for the manufacturing
of the rectangular vibrator case
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Fig. 11 The deformed shape of rectangular vibrator case
(a) the deformed shape in the processes
(b) the final product
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Fig. 12 The measurement positions of the grain size and
thickness of the rectangular cup drawing process
(a) top view (b) side view
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