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A Study on the Development of High Speed Feeding Type Laser Cutting M/C

C. M. Lee(Mech. Eng. Dept., Changwon National University), S. H. Lim(Mech. Eng. Dept., Changwon
National University)

ABSTRACT

A high speed feeding type laser cutting M/C is developed for the precise cutting of sheet metal. The M/C is a
flying optics type one with specified functions of movability and strength in order to increase workability. The gantry
frame should be moved with a certain velocity within a relatively short time for the proper cutting of object
materials. The gantry is actuated by rack and pinion. In this paper, modal and structural analysis for a laser cutting
M/C, is carried out in development of the machine. The machine is modeled by placing proper shell and solid finite
elements and fictitious mass properties to represent the real one.
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Fig.1 Velocity, acceleration w.r.t time
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Fig.2 Principle of uniform beam length
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Fig.4 Mesh model of laser cutting machine
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Fig.5 Static Von Mises stress of laser cutting M/C
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Fig.6 Static deformation of the laser cutting M/C

Fig.7 Mode shape (1st mode)

Fig.8 Mode shape (2nd mode)
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Table 1 Characteristics of natural mode shapes

mode A F7)
number | RADSEC)| Hz | (SEO)

¥ 1

1 260EH02 | 4.14E+02 | 241E-02 | X5 H3] A 2=8d)

2 1.30E+03 | 2.07E+03 | 4.84E-03 |72 ) 34AQ 2=3d)

3 1.37E+03 | 222E+03 | 4.52E-03 | 7% W8 v& WS 48

4 228E+03 | 3.64E+03 [ 2.75E-03 | Y34l ujdh ulEq] 2& e

5 2.55E+03 | 440E+03 | 2.45E-03 | Y3l o vIEY 2= ¥

6 275E+03 | 440E+03 | 2.27E-03 e
7 327E+03 [ 5.22E+03 | 1.91E-03 Biju=
8 3.36E+03 | 5.34E+03 | 1.87E-03 Eive
9 4.00E+03 | 6.37E+03 | 1.57E-03 Bize
10 | 485E+03 [722E+03| 1.30E-03 Ejze
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