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Abstract

Laser-assisted machining is dependent on absorbed energy density into workpiece. Generally, the
absorptivity of laser beam is dependent on wave length of laser, materials, surface roughness, etc. Various

shapes and energy densities for beam irradiation can be used to laser-assisted machining. In this thesis,

efficient method of heat source modeling was developed and designed by using one fundamental

experimental trials. And then, laser-assisted machining of rod-shaped cast iron was simulated by using

commercial FEM code MARC. Simulations and experiments with various conditions were carried out to

determine suitable condition of pre-heating for laser-assisted turning process. Temperature distribution of

cutting zone could be predicted by simulation.
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Fig. 1 3D model of rod-shaped specimens.
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(b) view of ZX plane

Heat source .,

Moving route of heat source
(c) moving route of heat source

Fig. 3 2D heat source for diode laser beam.
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(b) convection by
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(c) rotation

Fig. 4 Thermal boundary condition.
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Fig. 5 Material properties for GC 200.
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Fig. 7 Experimental equipments for LAM.
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Fig. 10 Surface temperature of pre-heating with feed
rate 0.08 mm/rev.
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Fig. 11 Temperature distribution of longitudinal section
for laser-assisted turning (1kW, 620rpm, 0.08
mm/rev, after preheating 20sec).
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Fig. 13 Temperature of cutting zone for laser assisted
turning(620rpm, 0.08mmv/rev, after preheating
20sec).
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Fig. 14 Temperature of cutting zone for laser assisted
turning (1260rpm, 0.08mm/rev, after preheating
20sec).
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