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Laser Joining of Plastic and Different Plastic with Elastomer Sheet
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To establish the joining technology of engineering plastic with different materials, laser joining has been re-

searched by using an elastomer sheet with a specified elastic modulus. Diode laser joining was performed to join PP
and different plastic (PP, PA66, POM, PET and PMMA) with the elastomer sheet. PP-PP joints produced by non- de-

natured elastomer sheet showed high shear strength in the shear test. On the other hand, in the case of using the

COOH-denatured elastomer sheet, not only PP-PP but also PP-PA showed high shear strength. Regardless of the type
of elastomer sheet, the shear strengths of PP-POM, PET, PMMA were measured about 300-800 N. High joining

strength was considered to be obtained by adjusting the elastomer sheet considering solubility or reactivity between the

elastomer sheet and the joining material.
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Table 1 Optical characteristics of plastics used

Transmission (%) Absorption (%)
PP 78.0 14.4
PA 40.1 32.6
POM 34.9 18.4
PMMA 92.7 1.4
PET 90.7 1.2

Transmission+ Absorption + Reflection=100 (%)

Table 2 Laser joining conditions

Wavelength 808 nm
Focusing distance 100 mm
Defocusing distance 12 mm

Spot diameter around 6 mm

Exposure mode CcwW
Exposure angle 0°
Laser power 50 W

Scanning speed 5, 10, 20 or 40 m/s
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Fig.1 Schematic drawing of shear test specimen
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Fig. 2 Scan speed dependence of joint width of PP-different

plastic joining using elastomer sheet: (a)Sheet A and
(b)Sheet B
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Fig. 3  Cross-sectional backscattered electron images of
PP-different plastic joining with elastomer sheet B:

(a) PP-PA, (b) PP-POM, (c) PP-PMMA, (d) PP-PET
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Fig. 4 Scan speed dependence of shear strength of PP-different

plastic joining using elastomer sheet: (a) Sheet A and
(b) Sheet B
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Fig. 5 Appearance of after shear test of PP-different plastic

joining using sheet A. (Both arrows: joined part)
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Fig. 6 Appearance of after shear test of PP-different plastic

joining using sheet B. (Both arrows: joined part)
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Fig. 7 Cross-sectional transmission electron micrograph of

elastomer sheetA-PP joining.
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Fig. 8 Cross-sectional backscattered electron images of elas-
tomer sheet-PA joining:(a) Sheet A-PA and (b) Sheet
B-PA
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