(1/ 3)

NSC92-2212-E-002-076 -
92 08 01 93 07 31

93 5 31



(1/ 3)
A study of the formability characteristics of micro-forming( 1 / 3 )

[+v] [
NSC 92 2212 E 002 076
92 8 1 93 7 31

OO o0

93 5 31



NN AN
N —a

5.1

5.2

5.3

.12

12
.14

18

.18

.21

..28

.35



(1/ 3)



A Study of the For mability Characteristics of Micro-Forming (1/3)
First Year (2003) Progress Report

Abstract

Recently, the research on micro-forming seems to provide an alternative in making
micro-parts with mechanical manufacturing processes. In micro-forming, the
conventional metal forming concept is applied to manufacture tiny products. This
process is suitable for mass production, though it is still being under devel opment.

The major difference between the micro-forming process and macro-forming process
lays on the dimension of products manufactured. The material properties change
significantly when the dimension reduced to the micron level, so are the process
parameters such as friction and tooling geometry. This effect due to dimension
reduction is so called size-effect. Although the research on micro-forming started more
than ten years ago, not a complete research model, including theory and experimental
procedures, on size effect has been reported to date, not to mention the manufacturing
process for production, resulting in the difficulty to begin with further research work.
Hence, athree-year research project is being implemented to investigate the mechanism
of the size-effect using both the experimental approach and the theoretical analysis, and
this progress report summarizes the research results achieved in the first year between
August 1, 2003 and April 30, 2004.

In the first year, a thorough effort was made to collect all literature related and a
systematic analysis performed on the previous research work. A ssimplified test was also
conducted to examine the feasibility of future experimental procedures. Two kinds of
copper-alloys commonly used in the electronics industry were selected to perform the
tension tests, compression tests, and the ring-compression tests under micro-level
dimensions downscaled according to the theory of similarity. The size-effect was
investigated by proper experimental analysis. Based on the preliminary experimental
results, the standard procedures of the experimental analysis will be established. The
key process parameters are also being identified through the experiments and the effects
on the formability of micro-forming. The current progress is on schedule and the
fundamental experiments will be finished by the end of July, 2004.

Key words. progress report, micro-forming, size-effect, process parameters,
experimental analysis, copper-alloys.
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