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A Study on the Shape Correction of Stamped Parts by the
Irradiation of Laser
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Abstract
The study is concerned with shape correction of stamped product using the laser irradiation. As a fundamental study,
laser irradiation process has been analyzed through the thermo-mechanical FE analysis. For the purpose of validation,
laser scanning experiment has been carried out also. Since the deformation mechanism involved in the laser scanning is
extremely complicated due to the highly temperature dependent material properties, the determination of laser scanning
pattern is not easy for the application of real stamped parts. A simplified method for the application of springback
correction has been suggested with the thermo-mechanical FE analysis.
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Fig. 2 FE Mesh system(60mmx300mm)

Table 1 Chemical composition

Element C S Si P Cr | Mn | Ni

0.080

Weight% 0.002|1.208]0.028(0.018]1.664 [0.19] 0.003
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Fig. 3 Temperature dependent material properties
predicted by JMatPro
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Table 1 Analysis condition(Stamping, Springback)

Young's Modulus E [GPa] 2.04
Poisson's Ratio ¥/ 0.290
Sheet Thickness (mm) 14
Strength Coefficient K [MPa] 922
Yield Stress[MPa] 534.92
Tensile Stress[MPa] 766.47
Work Hardening Exponent n 0.18
Friction Coefficient #=0.125
Binder Holding Force [kN] 30, 50, 100

(b) Closed Type
Fig.18 Typical cross sections of real bumper rails
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(a) Simplified Bumper Shape (b) Stamping Die
Fig.19 Stamping of bumper shaped part
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(b) Correction Angle

1: Scan Seratch
2: Laser Beam
3: Sean Line

4: Specimen

(c) Laser Scanning for Shape Correction
Fig.21 Concept of laser shape correction
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