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Optimization of cladding using laser shock welding by Multi-objective
particle swarm algorithm

S. Golabi M. Babaeeian
Mechanical Engineering Department Mechanical Engineering Department
Kashan University Kashan University

ABSTRACT :

The laser shock welding that recently attracted the attention of many researchers, includes impact
welding process and such as explosive welding and magnetic welding, follows the principles of
solid state welding and is based on the influence of high-velocity collision of plates and the
formation of jet as a result of hydrodynamic flow at the point of collision so that the jet caused by
the flow when getting away from the collision of two plates, causes separation of the surface layers
such as metal oxides and is created metallurgical atomic bonding in the solid phase at the interface
contact. the laser shock welding like other impact welding process, is done at ambient temperature
and on the effects of high speed contact. In this process, the energy required to move the flyer plate,
is produced by plasma pressure created by laser radiation on the surface of the plate. Similar to
cladding process, the main advantage of this connection is its capability to attach two dissimilar
metals in order to create enhanced physical, chemical, or mechanical properties on one side of the
two binded metal's surface that it is economically very important.

Same as other methods of the welding, it is very important forecast and optimization of the weld
quality obtained by this process. So due to the importance of calculating and checking the
characters such as impact speed and angle in the impact welding process to determine the quality
connection at the collision point of two plates, in this paper first, Finite element method using
abaqus software, was employed to simulate the welding status and the results is checked with
experimental tests and then, by the multi-objective particle swarm optimization (MOPSO), in a
certain thickness of the flyer plate, this welding status was optimized by changing in the pressure of
the laser, the height and width of groove based on the collision point velocity and angle in the
weldability window and maximizing the width of groove.

The comparison of the laser shock welding simulation with the experimental tests and the doing
of the optimization is based on the weldability window. The results of the optimization indicates an
increase weld quality at the point of connection along with reducing the number of grooves that can
reduce the cost. This method, in addition to providing a new and practical solution to the laser
cladding process, reduces the cost and time required to select the groove profile for optimum

cladding.

Keywords:
Laser shock welding, Cladding, Weldability Window, Multi-Objective Particle Swarm
Optimization
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