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Melting Behavior and Bond Strength in Direct Micro-joining of Fine Copper Wire to Thin Copper Plate.
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Direct micro-joining method of fine copper wire with thin copper plate by pulsed YAG (Vitrium-
Aluminum-Garnet) laser beams was developed. The effects of some parameters on a peeling strength were investigated.
The parameters are pulse peak power, pulse duration, contact angle between the wire and the plate and wire extension
from laser irradiation axis. When the joining conditions were peak power of 1.0 kW, puise duration of 4 ms, contact
angles of 10 degrees and 15 degrees and wire extension of 300 ym, high average peeling strength of approximately 4 N
was obtained. Appearance of the junction and joining area after peeling the wire were observed by an optical microscope.
And melt behavior during the joining was observed by high-speed video camera. According to the observation results, the
peeling strength of the junction increased as the joining area became large. When the melt volume of the wire was small
and irradiation energy to the wire was high, a neck of the wire was generated. When the wire was broken at the melt
interface or the neck, the peeling strength was low compared with that when the wire broke at HAZ.
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Fig. 6 Photographic images of the junction with various pulse duration at ot = 0 degree and L = 200 um. (2) Upper view before peeling the wire,

(b) Upper view after peeling the wire.
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Fig.7 Photographic images of the junction with various peak power at o = 0 degree and L. =200 pm. (a) Upper view before peeling the wire,

(b) Upper view after peeling the wire.
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Fig. & Relationship between contact angle and peeling strength
with various wire extension at P= 1.0 kW and T = 4 ms.

o= 0 degree 5 degrees

10 degrees

20 degrees

15 degrees

Dross Dross

Dross

(v)

©

200 um

Fig. 9 Photographic images of the junction with various contact angle at P= 1O kW, T=4 ms and L = 200 um. (2) Upper view before peeling the

wire, (b) Upper view after peeling the wire, (¢) Side view.
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Fig. 10 Photographic images of the junction with various wire extension at P= 1.0kW, T=4 msand &= 5 degrees. (a) Upper view before peeling the

wire, (b) Upper view after peeling the wire, (¢) Side view.
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Fig. 15 Schematic illustration of the contact conditions and heat spread
direction.
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