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Unidirectionally Solidified Cu Rod Fabrication Using Continuous Casting
Apparatus with Cooled Mold
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Abstract

In order to manufacture copper ultra fine wire used for bonding wire in integrated circuit package, continuous casting process,
which can produce high purity copper rod with small cross section, and wiredrawing process have to be optimized to prevent wire
brakeage during entire manufacturing process of fine wire. The optimum condition for producing copper rod with mirror surface has
to established by investigation of the effects of several parameters such as withdrawal speed, superheat and rod diameter on grain
morphology of the cast rod and on its drawing characteristics to fine wire. The purpose of this study is to propose the optimized
process parameters in continuous casting process in order to produce cast rod without internal defects, and to predict microstructure

orientation suitable for wire drawing process.
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Table 1. Thermo-physical properties of Cu used in this study

state Unit value Remarks
Densi Liquid Kg/ 3 8000
ensi 'm
v Solid 8320
Liquid 0.495
Specific Heat d - J/gK
Solid 0.470 O
Liquid 731
Thermal 1q1%1 W/mK O
conductivity Solid 331 O
Viscosity PaS 4.54 x 107 O
Thermal expansion 1/K 1.9x 10*
Latent Heat JKg 2.04 x 10°
Heat transfer mold/wire 5 2500-3000
. - W/mK —
coefficient | mold/jacket 1.254 x 10

% Remarks O : Value depends on temperature



-200 -

Journal of the Korean Foundrymen’s Society

Vol. 29, No. 5, 2009

1250
1100
1000
800
600
400
200
100
20

Fig. 1. Calculated temperature profile of mold at the initial stage.
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Fig. 2. Schematic illustration of solidification front and crystal growth direction with different pulling speed (rod diameter : 9 mm, casting
temp. 1200°C).

() ' (d)
B Casting Direction

Fig. 3. Longitudinal cross sections of the Cu rod with different withdrawal speed (diameter : 9 mm, casting temp. 1200°C). (a) 30 mm/min (b)
50 mm/min (c¢) 80 mm/min (d) 100 mm/min.
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Fig. 4. Pole figure of the Cu rod with different withdrawal speed (diameter : 9 mm, casting temp. 1200°C). (a) 30 mm/min (b) 50 mm/min (c)

80 mm/min (d) 100 mm/min.
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Fig. 5. Center and surface temperature difference along the length
of the wire-rod at withdrawal speed of 30 and 100 mm/min,
respectively.
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