[=&2] st=247t383X, H 153 H 63,2006
Transactions of Materials Processing, Vol. 156, No.6, 2006

OjM| Si XS 12 S AI-1%Si 25 2}0|0{ 2|
X

.|

o

ol

AMZE 5| A
o -

DoHE - S oAz Yol

FE-simulation of Drawing Process for Al-1%Si Bonding Wire

Considering Fine Si Particle
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Abstract

Drawing process of Al-1%Si bonding wire considering fine Si particle is analyzed in this study using FE-simulation.
Al-1%Si boding wire requires electric conductivity because Al-1%Si bonding wire is used for interconnection in
semiconductor device. About 1% of Si is added to Al wire for dispersion-strengthening. Distribution and shape of fine Si
particle have strongly influence on the wire drawing process. In this study, therefore, the finite-element model based on

the observation of wire by continuous casting is used to analyze the effect of various parameters, such as the reduction in
area, the semi-die angle, the aspect ratio, the inter-particle spacing and orientation angle of the fine Si particle on wire
drawing processes. The effect of each parameter on the wire drawing process is investigated from the aspect of ductility
and defects of wire. From the results of the analysis, it is possible to obtain the important basic data which can be

guaranteed in the fracture prevention of Al-1%Si wire.
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Fig. 1 Specimen of the Al-1%Si wire by continuous
casting
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Fig. 2 SEM cross-section image of the specimen in
longitudinal direction
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Fig. 3 Aspect ratio of the fine Si particle in the Al
substrate
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Fig. 4 Interparticle spacing of the fine Si particle in

the Al substrate
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Fig. 5 Process variables and analysis model
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Table 1 Drawing conditions of Al-1%Si wire

Drawing Conditions Value
Wire diameter (mm) 8
Reduction in area (%) 15, 20, 25
Semi-die angle ( ° ) 5,7,10
Aspect ratio 04,06,08
Interparticle spacing(m) 18, 26, 34

Orientation angle ( ° ) 45, 80, 90, 100, 135
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Fig. 6 Relation between aspect ratio and damage on
location of fine Si particle
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Fig. 7 Relation between aspect ratio and difference of
effective strain on location of fine Si particle
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