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A Study on the Mechanical Properties of Joints in Laser Transmission Joining of Polymers
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Abstract

Laser Transmission Joining (LTJ) of plastics is a process in which light of suitable wavelength is
transmitted through a transparent substrate that is in contact with an absorbing one. In this paper, LTJ is
investigated by preliminary experiments from the viewpoint of mechanical engineering. To understand
transmitting characteristics of each polymer substrate, transmission rate, reflection rate and absorption
coefficient of polymer are measured by using a laser power-meter. Characteristics of joining in the spot
welding and seam welding are investigated by measuring the fracture load.

Fracture load increases in accordance to the laser power and irradiation time. However, when the laser
power is over 60W and irradiation time over 4seconds, fracture load decreases. This phenomenon is
probably due to heat-softening of materials. Besides, cavities are generated at a joint by evaporation of
water molecules, which can be suppressed by introduction of a gap between two substrates.
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Fig. 2 Transmission rate of various polymers
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Fig. 4 Schematic of experiments for shear tensile test

Table 1 Irradiated laser power at joining area of various laser power (thickness of substrate: 2mm)

Laser power (Po, W) 15 20 30

40 45 50 60 70 75

Irradiated laser power

at joining area (Pr.W) 12.3 16.6 253

33.3 38.3 42.7 514 60.1 65.5

Transmission rate (T,%) 82.0 83.0 84.3

84.3 85.1 85.4 85.7 85.9 86.0
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Fig. 5 Fracture load for various powers and welding
times
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Fig. 6 Cross section of joints without gap
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Fig. 7 Schematic of experiments considering gap sizes

o] A R /MAEd ¢k #E T 4¥S
Regd 15 Fod A4¥E sied AWREE
Goliy] St A AGAEE ot HAB=EE
2R3 oled 4Ee B3 &8 EFWH =
< 58 HAAUzte s APHAe IHE 8T &
7 o 25 BE FEUIE AAT 5L o
3 Age miHolgtn ALY F A&7 Afeld] 7)o
¥e e FAE 80 ©ltt,

e 5 A8 3 A5 g B
3} gt} 238 TR 45k wjo) Hlstd 7
o] @AF] Fojte AL ¢ 7 U=, T
458 Zor H9AUL AL & 40 ok #HelA
o] ZA} Al F44 AR 7GR AR oA 2"
FZ7)e 7S B9 wA ez Qs 7] 34
g2 @ Ao ARG, a2ln FFAARL] §7)
ETRe AR 1A el AH FeiEe] e
2 o =S 53 2AFE @37 2FZ(squeeze)
FE A o Az HYE WA FAH WAz
Hehgt HPAL o]F e A oZ AR,

o
=2
o2/ AYD ABE AT A APAEE 5

Journal of KWJS, Vol. 25, No. 2, April, 2007



Z 9] oA R A FRFe 71AA PP B A7

47

(b)
Fig. 8 Total cross section and magnified cross
section with gap size of 80um
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