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Finite element modeling and dynamic characteristic analysis

of the tilting turret slide system
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Sanghwa Jeong/Chosun Univ., Sangsuck Kim®/Graduate School, Chosun Univ

ABSTRCT

In multi-purpose lathe, the design of tilting turret
slide system has an important and critical role to
enhance accuracy of the machining process. Tilting
turret unit is traveled by 3-axis slide systems. There
is a need to design this part very carefully. In this
research, 3-axis sliding system with tilting turret is
modeled by considering the element dividing, material
proprties, and boundary conditions using
MSC/PATRAN. Mode and frequency analysis of each
structures such as saddle, careg, and turret are
simulated by MSC/NASTRAN, for the purpose of
developing the effective design.

The results of mode analysis and frequency
analysis are visualized with PATRAN, and the
mothod which can solve the resornance problem
by eigenvalues and eigenvectors of each axe is
developed as well.
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Contents Axis Spec.
Length Ist 4100 mm
of Slide 2nd 1050 mm
System 3rd 1815 mm
Travel 1st 1100 mm
Length 2nd 270 mm

3rd 510 mm
Travel 1st 30 m/sec
Speed 2nd 10 m/sec
3rd 24 m/sec

Table 1. Modeling Specification

Fig. 1 Solid Egde Drawing of Tilting Turret Unit
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(b) Frequency analysis

(a) Mode analysis
Fig. 2 Modeling of 1 Axis Slide System for Mode
& Frequency Analysis
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‘Finite Element
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Node ID : 2041
Element ID : 7787
‘Load/BCs

Displacement Fixed (Fig.4)

1000 kg : 2% HEFo sEza4A

20~1000Hz 20Hz k3 713 6137

Damping Ratio : 3%
‘Material Property

Elastic Modulus :

88200 N/mm*
Poisson Ratio : 0.2857
Density : 7.3e-6 kg/mm®

‘Solution Type
Normal Modes Analysis

~ Number of Disired Roots :
Frequency Response Analysis
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Table. 2 Input Conditions of 1-axis
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Fig. 3 Modeling of 2 Axis
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(a) mode analysis
Fig. 4 Modeling of 3 Axis Slide System for Mode
Analysis
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(b) requency analysis
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REAL EIJGENVYALUES
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c) Axis y (d) Axis z
Fig. 5 Simulation Result of 1th Mode

Fig. 6 Disp_z vs Frequency at @ 137
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(a) Magnitude

(d) Axis z
Fig. 7 Simulation Result of 1th Mode

(c) Axis y
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Fig. 8 Disp_z vs Frequency at @ 967
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{c) Axis y (d) Axis z
Fig. 9 Simulation Result of 1th Mode

Fig. 10 Disp_z vs Frequency at @774
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» Normal Mode Analysis

Mode Frequency (Hz) Max. node
2 ist Mode 4.116616E+02 | @node 1378
2st Mode 7.777802E+02 | @node 1362
05 1st Mode 1.932348E+02 @node 967
2st Mode 2.432384E+02 @node 26

3& 1st Mode 2.786273E+02 @node 774 |.
2st Mode 3.692338E+02 @node 705
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» Frequency Analysis
AEFolA why: 20-1000HzZ 20Hz PR L=
wEQ Yo 77

Dominant Freq. (Hz)
% 3 WS (RPM)
1= 412 Hz 2500
2% 193 Hz 1000
3= 279 Hz 2000
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