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Basic Study on Laser Forming (2nd Report)

Eisuke SENTOKU, Takashi UEDA, Keiji YAMADA and Akira HOSOKAWA

Laser forming of a sheet metal is the bending process caused by the thermal stresses which is produced in the sheet by laser

irradiation. Therefore, the temperature distribution in the sheet irradiated with laser beam is one of important factors to

determine the bending angle of the sheet. In this study, the influence of temperature distribution and the experimental
conditions like the diameter of laser beam and the thickness of a sheet on the bending angle is investigated experimentaily.
The temperatures of a surface irradiated with CO, laser and its opposite surface are measured using an infrared radiation

pyrometer with an optical fiber. As a result, the bending angle is directly proportional to the temperature 75 at the sheet

surface irradiated with laser beam and the beam diameter D, and inversely proportional to the thickness # of the sheet. A
parameter indicated by D'#!75"%/ 4" has high correlation with the all bending angles obtained under various experimental

conditions.
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Fig.1 Scheme of experimental apparatus
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Table I Experimental conditions

Material SUS304
Workpicce Dimensions mm| 2050
P Thickness 4 mm|  0.3-5
Blasting grain WA#H320
Laser power () W] 60~1100
Formmg conditions Beam diameter D mm| 1.42-3.42
Feed rate V' mm's| 2.5,5,10
Measuring condition  |Measuring distance 1 mm)| 4.8
InAs output
Chalcogenaide .
optical fiber >—
N InSb out
. put
Cladding Chopper
BakF2 —
Core condenser ,
InAs cell i
-~
InSb cell

Micro Digital Amplifier
computer [ |wave memory | |NF 3627

Targetarca  Measured object

Fig.2 System of two-color pyrometer
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Fig.3 Calibration curve of two-color pyrometer
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Fig.4 lllustration of temperature measuring
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