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Laser Joining of Different Materials Using Insert Materials
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(FFEZA4T 20074 78 19 H)

Laser joining of different materials using an insert material was studied. The insert material consists of an elasto-

mer with a specified elastic modulus. In this research, it is important to adjust the insert material in proportion to the

joining materials. The insert material was held between the joining materials, and diode laser irradiation was carried out.

As a result, the joining of various different materials became possible, and high joining strength was achieved. As an

example, it was possible to obtain the tensile shear strength of about 12 MPa in the PP-SUS304 joining. The insert ma-

terial was effective for relaxation of the thermal stress with the expansion difference, maintenance of the adhesion be-

tween materials, and increase of joining area.
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Table 1 Optical characteristic of the joining materials and insert materials.

Plastic Metal Insert material (i.m.)
PP(n) PP(b) SUS304 A B C
=2mm | =2mm |t=1.5mm | =100 pm | =100 pm | =100 um
Reflection (1) 8.2 4.6 55.4 99 7.1 39
Transmission (2) 77.3 - - 38.3 36.0 5.2
TV 14.5 95.4 4.6 518 569 | 909

Table 2 Experimental conditions of laser joining.

Wavelength 800 nm
Focusing distance 100 mm
Spot diameter 600 um
Defocusing distance 12 mm
Laser power PP(n)-PP(b) 25-75 W
PP(n)-i.m.-pp(n) 100-300 W
PP(n)-1.m.-SUS304 100-300 W
Exposure time PP(n)-PP(b) 250-750 ms
PP(n)-i.m.-pp(n) 500-10000 ms
PP(n)-1.m-8US304 500-10000 ms

i.m. : insert materials
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Fig.1 Schematic drawing of laser joining.
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Fig.2 Schematic drawing of shear test specimen.

Fig. 3 Surface appearances of joint parts produced under
respective joining conditions.

(a) Conventional method:12.5 J, (b) Conventional method:25 J,

(c) Development method:50 J, (d) Development method:500 J
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Fig. 4 Jointed area of joint parts produced by respective
joining conditions.

Fig. 5 Cross sections of joint parts produced under respective
joining conditions.

(a) Conventional method:12.5 J, (b) Conventional method:25 J,

(c) Development method:50 J, (d) Development method:500 J
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Fig. 6 Cross-sectional backscatter electron images of specimen
produced by development method (at 300 J).
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Fig. 8 Surface appearance (a) and cross section (b) of joint part pro-
duced by development method (at 300 J) after shearing test.
((b) is correspondent to the part shown in the line of (a).)
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Fig. 9 Shear strength of joint parts produced by development method.
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Fig. 10  Surface appearance (a) and cross section (b) of joint
part produced by development method (at 300 J).
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Fig. 11 Shear strength of joint parts produced by development
method using various insert materials.
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