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Abstract

This paper describes weldability of dissimilar metal plates with YAG laser for the use of a small-
size electronic spring parts. Effects of welding conditions, combination of plates, thickness of upper
plate are examined in relation to welding strength and microstructure of welded region. The obtained
results are summarized as follows.

Welding defects such as cavity and crack showed a tendency to easily occur in the case where
1) pulse duration is short, 2) laser power is high, 2) PBS plate with high thermal diffusivity is
used for lower plate. Among these defects, the occurence of cavity caused a drop of welding stren-
gth. This results from the reduction of welded area between upper and lower plates. In SK-5/SUS304
plates (thickness: 0.2/0.4mm), welding strength was the highest in welding conditions: laser power

is 30J/pulse, pulse duration 9ms, amount of defocus +2mm.
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Table 1. Laser system and experimental
conditions
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Laser Symsem(Nd:YAG Laser: NEC SL 124B)

: A=1.06gm
: £=73]/Pulse
; v=0.2~10msec

Wave Length
Maximum Output
Pulse Duration

Focal Length of Lens: F=45mm
Experimental Conditions

Irradiated Energy : £=17]~37.5]

Pulse Duration =3~9m sec

Amount of Defocus: 0~2mm
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Chemical compositions(wt%)

Materials
C ] Mn [ si | e [ s Ni cr f
Carbon Steel(SK5) 0.80~0.90 | <0.5| <0.35 <0.03 <0.01 - —| bal
SUS 304 ! 0.09 ’ 2.000 100, 0.04  0.03 8~10 18~20 bal
PBS ] Sn 8.5 P 0.15 Cu  bal
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Fig.1. Welded specimen and shearing direction.
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Fig. 2. Relations of welding strength to variation
of pulse duration in SK-5/5US304plates,
with different thickness, spot-welded
under laser power 24J/pulse.
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Fig.3. Appearance of SK~5/SUS304 plates(0. 4/0. 4
mm) spot-welded under laser power 17J/
pulse, pulse duration 3ms.
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Fig. 4. Longitudinal section of SK-5/SUS304 plates
(0. 4/0. 4mm) spot-welded under laser
power 42.5]/pulse, pulse duration 3us.
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Fig.5. Relations of welding strength to various

laser powers in SK-5/SUS 304 plates, with
different thickness, spot-welded under
pulse duration 9ms.
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Fig. 6. Longitudinal sections of SK-5/SUS 304
plates (0. 4/0. 4mm) spot-welded under

various laser powers. (a) 24]/pulse,
(b) 30J/pulse, (3) 37.5]/pulse
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Fig. 8. Longitudinal sections of SK-5/SUS 304
plates (0.2/0.4mm) spot-welded under
various laser powers: (a) 17J/pulse, (b)
24]/pulse, (c) 30J/pulse
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Table 3. Microstructure change vs.
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Fig.9. Appearance of SK-5/PBS plates(0. 2/0. 4mm)
spot-welded under laser power 30]/pulse,
pulse duration 9ms.
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Fig. 10. Distribution of microhardness in welded
section of SK-5/SUS 304 plates (0.2/0.4

mm) welded under laser power 30J/pulse,

pulse duration 9ms.
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