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As electronic components demand higher performance and greater density, the

Received 3 September 2024 need for enhanced heat dissipation characteristics has increased. Currently,
iewsetdd 30 (S)elztimber ;g;i heat dissipation modules rely on soldered copper piping; however, the use of
ceepte crobet filler materials reduces both thermal efficiency and mechanical properties. This
study investigates the process conditions for multi-core laser welding, aiming to
Keywords: reduce production costs and process times while maintaining energy efficiency.
Laser welding Through experimental analysis, the applicability of the process was evaluated
Multi core laser by comparing the microstructure and mechanical properties of soldered joint
Heat dissipation module pipes with those of laser-welded joint pipes used in actual electronic products.
Microstructure analysis The heat dissipation pipes joined by laser welding exhibited approximately
Peel strength three times greater mechanical strength than their soldered counterparts, and it
is anticipated that the shortened process will further reduce both costs and

production time.
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Table 1 Specification of AMB laser

Model YLS-1000/1000-SM-AMB
Type Center Ring
Max. laser power 1000 W 1000 W
Fiber cable size 14 um 100 um
Actual spot size 32 um 228 um
Laser delay time 150 us
Laser wavelength 1070 nm

Table 2 Laser welding conditions

Laser power Laser speed

Center beam (W) Ring beam (W) (mm/sec)
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Fig. 3 Cross-section of Cu/Cu specimens welded with varying
core/ring power

o
n

~@— Center beam 1000W
{-A— Center beam 800W
~@= Center beam 600W
{-m— Center beam 400W

~&—Center beam 1000W
A= Center beam 800W
~@—Center beam 600W
{-m—Center beam 400W

N
X
o
o
2

°
x
N
~
N

14
E3
L

4
@

Heat dissipation optimization conditions
—e

o
9
N

I
kS
L

Penetration depths(mm)
°

Interface bead width(mm)
°
b

IR
- — -

o
9
o

>

600 800 1000
Ring beam distribution(W)

600 800 1000 400

Ring beam distribution(W)

400

Fig. 4 Bead width and penetration depth according to center/ring
beam output conditions
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Fig. 6 Microstructure and surface analysis according to laser
welding power
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Fig. 8 IMC and IMC crystal structure of Cu and SAC305
binding interface
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