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Experimental and numerical investigation of laser assisted St12 to
polycar bonate welding
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1-Department of Mechanical Engineering, Faculty of Engineering, SRTT University, Tehran, Iran
2-Department of Mechanical Engineering, Malayer University, Malayer, Iran.

(Received 14 February 2018 ; Accepted 14 July 2018)

Abstract

Laser welding is a novel method for direct joining of metals and polymers, which leads to a mechanical and chemical
bond between metal and polymer. In this study, feasibility of dissmilar joining between St12 and polycarbonate is
studied theoretically. Then, the ND: YAG laser is implemented to join St12 and Polycarbonate. Empirical results
indicate creation of a joint between St12 and polycarbonate. In order to conduct thermomechanical analysis of the
welding process, the finite eement model has been developed by Abagus software. In addition, the cylindrical-
involution-normal (CIN) heat source model was used to describe the laser power distribution and FORTRAN software
has been used to define the thermal model in welding simulation. Comparison of experimental and simulation results
shows that the finite element model is capable of predicting weld width, and therefore the results of the finite element
model are verified. Therefore, the finite element moddl is used to predict residual stresses. The results disclose that
dissmilar bonding creates residual tension stresses on the metal surface and compressive residual stresses on the

polymer surface.

K eywords:. Dissimilar joint, Laser welding, St12, Polycorbonate, Thermomechanical analysis.
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1 - Laser assisted metal to polymer welding
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1 -Transmission joining
2 -Heat conduction joining
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LD beam :
Power, P: ITO0W
Wavelength, )1 807 nm

Fiber laser, (},: 1.07um)
Laser power P: 2 kW Shielding gas :
N, : 35 litres/min

Traveling speed, —_— Line shape
v: 10 mm/s \| s
PET & P
x» ‘
N, gas : 40 litre/min
SS 304 = protmmss)
S

Welding speed,
v:1.0-35 mmis

l Fiber-reinforced PA

Sl b Il Gy 4 e 4 56 o5 oK - Y S

Focal position, fy =0 mm
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