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Static and Dynamic Research of the Beam of Double-Tool
Vertical Lathe Based on ANSYS

WANG Hailong, LIU Hongliang, LI Chen, LIU Juan
(Key Laboratory of E & M (Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014 , China)

Abstract:In order to study the weak part of the double-tool vertical NC Lathe , take static and dynamic analysis on the
weak part to provide certain basis for optimization design. 3D model of the lathe was built through solidworks. Modal
analysis of the simplified entire machine model was carried out. Through ANSYS Workbench, the beam was found as the
major weak part of the entire machine. Taking the position that two tool rests in the middle of the beam as the extreme
position. static and modal analysis of the beam was carried out. The stress and strain distribution, inherent frequency
and mode of vibration were obtained. The biggest deformation was found in the middle of the beam, the uneven
distribution of the local stiffness will affect the machining precision of the lathe. The results show that through static and
dynamic analysis, the weak position of the part was obtained. The research can provide certain basis for optimization
design of the beam.
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Figure 1  Simplified lathe 3D model
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Table 1 Parameters of the element model of lathe
oy HPAR I/ GPa B/ (kg - m ) AL
Q235 210 7 850 0.3
HT200 148 7 200 0.3
40Cr 209 7 890 0.3
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Figure 2 Finite element model of lathe
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Table 2 List of the quality of tool rest

FEEM R it/ kg
R HT200 13.200
“AT MR 3.227
TIHHR HT200 35.972
I &5 5 HT200 0.939
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Table 3 Analysis of former six order modal of the beam

Mg R S%E/ He PRAIH A
1 149. 84 BEGELE XY F-1H N A A 18
2 213.94 BERAE YZ I N A2 Bh
3 250. 18 WRAE XZ W-iRses Y i zh
4 466. 57 B RTE XY SETRINSE Z Wi sh
5 585.61 BEREAE XY i 1R 133
6 719.91 BEGETE XZ -1 AC AT Wi 45 1 4HL3h
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Figure 3  Stress-strain diagram of the beam
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Figure 4  Former six order mode of vibration of the beam
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