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Abstract

In most recent times, joining of dissimilar materials by laser technique
has become relatively phenomenon and a challenging task in engineering
industries. This has been due to the technicalities and economical
Importance attached to it. The consideration of dissimilar-metals being
combined to a greater extent, provide possibilities for benefiting from the
mechanical properties of each material in a functional way. In this study,
high power CO, laser was employed to investigate the residual stresses
distribution, operating cost and the weld properties of dissimilar metals
(316L stainless steel and AISI1016 carbon steel) in its proper prospective.
In this research work, the effect of different levels of laser powers namely
(1, 1.25 and 1.5 kW), specimen scanning speeds (500,750 and
1000mm/min) and focal point positions of (-1, -0.5 and 0) on the residual
stresses, cost, toughness, tensile strength, heat input and weld bead
geometry (weld pool area and weld pool width) are all presented. As
software, the Design of Experiment (DOE) was applied through L9
Taguchi method in the development of the experimental layout. The
results identify the optimal combinations of the laser welding input
variables to obtain economic laser weld joint with minimal residual
stresses and excellent mechanical properties. Development of linear and
quadratic polynomial equations was deduced in predicting the response
parameters for the joint zone. Regarding to the optimization been
analyzed, the numerical optimization reveals the reduction percentages
for the responses was around; HI (23%), OC (13%), A (9%), W (9%).
Maximum impact strength, tensile strength and lowest operating cost
were obtained due to the optimization criteria, as the second criterion was
applied. It stated that, the reduction percentages for the responses were
around; OC(31%), IS (12%) and TS (6%). The optimization techniques,

when the second criterion was applied, would result in significant



reduction in the principal residual stresses for both dissimilar sides such
that; 26% for 316L st.st. side and around 25% for AISI 1016 mild steel
side. However, the results showed that the proposed models predict that
the responses adequately fall due within the limits of welding parameters

being investigated.
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