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Study on the Preheating Method of NURBS Shaped Workpiece by Laser Assisted
Machining
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Laser-Assisted machining (LAM) is a new method for processing hard-to-cut materials. However,
curved shapes are difficult to predict the preheating effect of by LAM because heat sources are
changed by moving laser module. So, it is necessary to study the preheating effect of the laser
heat source irradiated on a 3-dimensionally shaped workpiece, such as a NURBS shaped
workpiece. In this study, thermal analysis and preheating experiment of the LAM for the NURBS
shaped workpiece are performed. Also, two machining methods are proposed to avoid
interference of laser module and cutting tool. The results of the analysis can be applied to various
shaped workpieces by LAM.

KEYWORDS: Laser assisted machining (210/X] 2% 7t&), NURBS curve (HZ#¥ J2| B-AZ2t2 5M), Thermal
analysis (Z ol )
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Table 1 Thermal analysis condition

Material AISI 1045, Inconel718
Laser heat source size 3 mm
Lasor power AISI 1045 70,90, 110 W/m> :
Inconel718 110, 130, 150 W/m
Convection 8 W/mm? C
Thermal load type Heat flow
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Table 2 Maximum and minimum temperature according
to laser power

LaserPower Max. Temperature
(W/m?) (C)
70 614.92
AISI 1045 90 754.46
110 883.24
110 987.56
Inconel718 130 1100.90
150 1208.90
75446
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Fig. 8 Distribution temperature of Inconel718 according

to time
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Fig. 10 Analysis result of Inconel718
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Table 3 Comparison of the results between the analysis
and the experiment

70W 90W 110W
Max. Temp | 014 95 ¢ | 75446 C | 88324 C
(Analysis)
Max.Temp 15065 ¢ | 700.19 C | 805.66 C
(Experiment)
Error 7.43% 7.19% 8.78%
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