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Thermal Analysis for Laser Assisted Turning of Square Bar using Laser Heat Source

Projection Method
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LAT(Laser Assisted Turning) is a method that applies a machining process after softening a
workpiece in which a preheating process is locally applied to its machining section using laser
heat source. LAT shows several advantages, such as high productivity, reduction of
manufacturing cost, high quality. Analysis of temperature distribution after preheating for LAT is
very difficult due to its very small heat input area and large energy and its movement. Also, the
LAT for a square bar is more difficult because the shape of a laser heat source can be changed
according to the rotation of the workpiece. In this study, thermal analysis for LAT of square bar
was performed using laser heat source projection method. And, the analysis results were
compared with the results of the prior study of numerical calculation method. It is thus shown that
the proposed method is efficient for the thermal analysis of a shaped bar.
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Fig. 2 LAT for the square bar used in this study

Table 1 Conditions of the analysis

Material SM45C
Laser Heat Source 3mm
Laser Power 319W
Turning Speed 24rpm
Convection Heat 11.2W/m'C
Analysis Range 0~90°

Table 2 Properties of SM45C

Thermal .
Temperature . Specific Heat
Conductivity
[K] [J/Kg - K]
[W/mm - K]
300 0.016 522
500 0.018 544
700 0.020 570
900 0.023 588
1100 0.024 618
1300 0.026 621
1500 0.028 619
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Fig. 3 Shape of the laser beam by the projection method
(6=0°)

Fig. 4 Change in the shape of the laser beam according to
the rotation of the workpiece
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Fig. 5 Shape of the laser beam around the vertex of the
workpiece
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Fig. 7 Thermal analysis of square bar
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Fig. 8 Thermal distribution of square bar at vertex
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