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ABSTRACT

This study is to evaluate the structural stability of heavy duty structure of the Complex CNC automatic lathe.
The analysis conditions were analyzed by applying the weight and load of the part itself and then applying the
weight of the upper assembly unit. As a result of the structural analysis, the values of stress and strain are
small and safety factor is high, and as a result of the dynamic analysis, there will be no resonance outside the
equipment driving area, so there will be no problem in equipment stability.

Key Words : Automatic Lathe(AXtSM Eh, Stability(9H M), Stress(S21), Deformation(£1&), Resonance(S2!),
Structural Analysis(TZ=5H Ad)
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Fig. 1 3D Modeling of base

Table 1 Material properties of GC300

Density Young’s Modulus . .
Poisson Ratio
(kg/n) (GPa)
7300 124 0.3

Fig. 2 Supports of base

Standard Earth Gravity : 9.806 mm/s?

Fig. 3 Boundary conditions
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Table 2 Results of structural analysis

Type Result

Equivalent Stress(MPa) 24422

Deformation(ym) 6.7543
Total Weight(kg) 1,857.25

Unit: mm
Tirne: 1

0.0067543 Max
00062719
0.0057=04
0005307
0.0048245
0.00434217
00038596
0.0033772
00028947
0.0024122
000192098
0.0014474
0.00095431
000048245
0 Min

(a) Deformation

Unit: MPa
Time: 1

24422 Max
21708

1.8985

1.6281

1.2568

1.0855

081413
0.54279
0.27146
0.00011884 Min

(b) Stress
Fig. 4 Results of base structural analysis
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Fig. 5 3D Modeling of units

Table 3 Results of Modal Analysis

Spindle Tool-Post
Weigt (Kg) 69.48 90.13
Tool-Post

Fig. 6 Boundary condition by weight
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(b) Stress
Fig. 7 Results of base structural analysis by weight

Mode 1

Mode 2

Mode 3

Fig. 8 Mode shapes of base

Table 4 Results of structural analysis by weight

Type Result
Equivalent Stress(MPa) 2.8313
Deformation(m) 8.0552

4 Hlo|ao| 54
.]

gEoz Ao 3 3y dAE Al 54
A S Akt A =212 oA Iy AT
347 53, Fig. 73 Talbe 59} Table 60 2=
oAy 9 aREs g HEEe vEiith

12} 2= 190.82Hz2 YERE O, Y302 3
digol st Aoz ARIH[NY. 24 REE
220.17 Hzi Ueldon xZo 2 33 dxijo] BAIE}

£ o2 IEAE 33 REE 26848HzE LENS
0w, z2om FY Wil WA 2oz A5
=g
Table 5 Frequency results of modal analysis
Mode Frequency (Hz) Shape
1 190.82 Bending
2 220.17 Bending
3 268.48 Bending

Table 6 Deformation Results of Modal Analysis

Mode Deformation (mm)
1 2.3824
2 2.5539
3 2.0325
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