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Fuzzy Logic Controller Design By Means Of Characteristic
Design Parameters in a LASER Surface Hardening Process
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Abstract: Since high-power CO, laser can be make a high densed energy to local processing
area, manufacturing processes using the laser can be processed for very localized areas at
a very fast rate with minimal or no distortion. Accordingly, the laser has been widely used
in the fields of thermal manufacturing processes such as welding, fusion cutting, grooving,
and heat treatment of metals. In particular, interest in the laser heat treatment process has
grown tremendously in the past few years. In this process, maintaining the uniform hardening
depth is important problem to obtain good quality products and to reduce heat induced distortion
and residual stress. Forachieving this objective, we introduced a new design technique of a fuzzy logic controller that greatly
simplified the design procedure by defining several simplified design parameters. In the design procedure, the major design parameters
of the controller are characterized by identifying several common aspects. From a series of simulation results, we found that the
proposed design technique can be effectively used to design of a fuzzy logic controller for the LASER surface hardening process.
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