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Thermo-elasto-plastic Analysis for a Thin Plate Subjected Laser Irradiation
(Relation between the Temperature Condition under Second Overlapping Irradiation and the Irradiation Distance)
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Abstract: This paper describes the methods for distributing the residual bending moment efficiently in a thin metal plate. In our
previous study, the distributions of residual moment generated by the overlapping irradiation have been examined. However, it
became clear that the residual moment cannot be distributed effectively by conducting the overlapping irradiation only once. Then, in
this paper, the second overlapping irradiation is examined. The temperature conditions for distributing the residual moment

effectively under second overlapping irradiation are revealed.
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(@) The first overlapping irradiation  (b) The second overlapping irradiation
Fig.1 Distribution of residual moment along the x-axis
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(c) The second overlapping irradiation

Fig.2 Distribution of residual moment (ri= 1.3[mm])

0.4

V

—_ - o
Y, h.3 = I ] _\
= = l =
S % 3
N ot | I
(. 0.2
—MrMp
15 0.15
0.1
—Mr/Mp 0
0.05 0.05 0.05
—Mr/Mp
0 0 0
220 -15 -10 -5 0 20 -15 0 -20 -15 -10 -5 0

Radius » [mm]
(@) Initial irradiation

Rz_\l(i)ius r [mm]-S
(b) The first overlapping irradiation

Radius » [mm]

(c) The second overlapping irradiation

Fig.3 Distribution of residual moment (r;= 2.0[mm])
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Fig.4 Optimum temperature condition
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