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VICHAN VERACHAISONTHON : DISSIMILAR MATERIALS JOINING
BETWEEN STAINLESS STEEL AND PLASTICS. THESIS ADVISOR :

RATTANA BORRISUTTHEKUL, Ph.D., 70 PP.

STAINLESS STEEL/PLASTICE/DISSIMILAR MATERIALS JOINT/LASER

WELDING/REACTION WELDING

The objectives of this study are to understand effects of laser and types of
plastics on the joinability and the joint quality of stainless steel-plastic joints. In the
experiment, stainless steel of 0.5 mm thick and polyethylene terephathalate,
polycarbonate, and acrylic of 1 mm thick are the metal and plastics used for welding,
respectively. The welding process used was the laser welding. The experiments were
divided into two parts; 1) to investigate the effect of laser light on the joinability of
stainless steel and plastic, which was carried out by welding of stainless steel and
polyethylene terephathalate using two welding configurations (plastic as a top sheet of
lap joint configuration, and stainless steel as a top sheet of lap joint configuration) and
2) to investigate the effect of types of plastics on the joinability and joint quality,
which was done by joining stainless steel to three types of plastics. From the
experimental results, it was found that laser light did not have a direct effect on the
joinability of stainless steel and plastic. However, it has an indirect effect on the
joinability of stainless steel and plastic. The indirect effect is that the laser light
behaves as the heat source in promoting the reaction welding. Moreover, it could be
found that the physical properties of the plastics have significant effects on the
joinability and the mechanical properties of dissimilar materials joints. The effects of

physical properties on the joinability and mechanical properties of dissimilar materials



joints can be summarized as follows; 1) plastic which has a very low boiling point and
a narrow gap between melting point and boiling point gave difficulty in joining with
stainless steel, 2) plastic having low boiling point is prone to degrade after welding
thanthat of high boiling plastic (The higher the degree of degradation of plastics,the
poorerthe mechanical properties of joints.) , and 3) the joints between stainless steel

and plastics that are prone to crazing showed the delayed cracking of joint specimen.
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