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An Analytical Study on the Structure Stabilities of Multi-Tasking Machine

S. W. Shin, C. M. Lee, W. J. Chung(Mech. Design & Manuf. Eng. Dept., Changwon National Univ.),
J. S. Kim, W. C. Lee(Mech. Eng. Dept., Changwon National Univ.)

ABSTRACT
Multi-tasking machines are widely used in machine tool industries nowadays. This study focuses on the effect of
load on the structure stabilities of laser multi-tasking machine which is comprehensively combined turning center and
laser machine. For design of the machine, simulation of structural analysis is carried out varying number of elements.
The analysis is carried out by FEM simulation using the commercial software, CATIA V5. This method showed a
proper number of elements can be selected to obtain good result by reduced computation time.
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Fig. 1 Schematic drawing of laser multi-tasking
machine
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Table 1 Mechanical properties of material
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Young's Poisson's | Densit Yield
Material | Modulus Ratio [Kgn/j:la)i Strength
|GPa] [MPa]
GC300 i10 0.28 7200 240




HEH 24 ElQ)(Element type)S APHA w4
(Tetrahedron mesh)2| Parabolic E}¢j¢ln), 84 #&
(Meshing)oll & 2E o4& AMEsIiTH A2 24
F& AAE) A8 9A AR FRES AAS A
= 2B 2458 v/ FEHYE Ut

3. M Znt

Table 2v= 8450 W& PHZAHE HAgFH
At FAEEA HAAE Fig. 2014 BEo] uj
= AaRoa dojton 2457t Frhgdl wet
HAFE ST ANEAZL 15 m FEANA
FH3A L, Table 2 (5)9) A5-FE = A Azbo] o]
A olMuET}t ¢ qu) A= FAF Zsste] uwet

TRERY

Table 2 4)2] B-%-7F 7H% AR A zdolet v
gt olu e %& 24 AFO)Z(40 m)E A3
AR FRES AFANY F AANG #H¥ZATIE=
Table 37 Zt}
Table 2 Static analysis results by varying number of
elements
Max. Stress|Max. Displacement
No.| Elements | Nodes [MPa] [im](Average-iso)
(1) 81226 [ 151900 244 14.8
(2){ 96526 | 181185 235 14.8
(3y| 136575 | 249470 25.6 149
(4)| 166285 | 306007 27 15
(5){ 245881 | 438734 263 15
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Fig. 2 Displacement of bed part

Table 3 Static analysis results of the multi-tasking

machine
Max. Stress | Max. Displacement
Elements | Nodes [MPa] [um](Average-iso)
260290 | 289674 31.5 323
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Translational displacement magnitude, 2

Fig. 3 Displacement of the multi-tasking machine
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