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Structural Analysis on Horizontal CNC Lathe
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Abstract

Recently, demand on machine tools has been increased because the machine and automobile industry is booming. Therefore,
the machine tools need to have a high accuracy and productivity. To build a high precision machine tool and increase
its productivity, structural analysis needs to be carried out for vibration and stiffness of the machine tool before its detail
design. However, it is the fact that many manufacturers of machine tools depend on their know-how about design experience.
Therefore, in this paper, the static and dynamic analysis is carried out for evaluating a horizontal CNC lathe and then,
applied to its detail design. It is positive that the analysis can lead to reduction of design time and improvement of the

quality of the lathe as its design proceeds.
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Table 1 Material properties of FC300 (GC300)

Young’s Modulus (E)
Poisson Ratio (v)
Density (p)

125 GPa
0.3
7.25%10° kg/mm’

Table 2 Catting forces predicted

100 m/mi 150 200 300
un m/min m/min m/min
Cutting R
force (N) 5715 4835 4694 4538
Feed .
force (N) 3163 2834 2605 2349
Radial
force (N) 1044 1119 1171 1230
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(b) Simplified model for analysis
. 1 CNC lathe in 3D Model and its analytical medel
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Fig. 2 Total deformation of the lathe (Unit: mm)
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Fig. 4 Topology optimization
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Table 3 List of part Wwights
Parts Weight (Kg)
Spindle Motor, etc 170, 145
Sub-Spindle Motor, etc 46, 73
Ball Screw Motor 50

Turret_Axis Rotation Motor 50

Turret Tool Rotation Motor 120

Turret X Ball Screw Motor 24
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Fig. 7 Deformation of the modified design (Unit: mm)

Table 4. 741 AA9] 74 HES (Unit: Hz)

Mode | Tnitial design Mod%ﬁed Imp}mvemeﬂt in the
design frequency (%)
1 56 68 21
2 67 84 25
3 77 94 22
4 90 97 8
5 97 111 14
6 101 124 23
7 108 145 34
8 112 150 34
9 115 158 37
10 122 168 38
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