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Vibration Analysis and Optimization of the
Dynamic Characteristics of the Press Machine
(The 1st Report, Vibration Analysis of the Press Machine)

S.C. Park, Akio Nagamatsu

Abstract

Mode Synthesis Method is applied to analyize the vibration characteristics of the press

machine sold at present.

Vibration analysis of the machine has not been done thoroughly as far, because of its

complicated structure and much bigger unlinearity of its vibration characteristics.
The press was disassembled by parts, and it was experimented by the exciting techniques
and curve fitting methods, and analyzed by the Mode Synthesis Method. The 2 results were

showed good agreements at each part. We confirming it, the machine was assembled, and
experimented and analyzed by the same method. Also good agreements between 2 methods
were obtained. In addition, impact responses of the actual moving press were agreed with the
analyzed values by the Mode Synthesis Method. And we found that the first bending mode of
the slide was ruling the vibration characteristics of the press.
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Fig 1. Substructure model
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Fig 2. Schematic diagram of the press
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Table 1. Specification of the press

Item Specification
Power Electric Motor
Force i 440k N (45ton)
Speed 50~ 100 strokes/min
Size W780mm x D1305mm x H2270mm
 Mass 1856kg
Counecting tod ~ Drum [ Goue
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Fig 3. Driving system of the press
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Fig 4. FEM mldel of the press
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Fig 5. FEM model of the frame
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Fig 6. Natural modes of the frame
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Table 2, Natural frequencies of the slide 432. 1z K
435.0Hz
Order 1 2 3 4 5
Analysis 346.0 | 435.0 | 650.1 | 872.4 | 979.5 experiment analysis
Experiment | 347,8 | 432,1 | 667.2 | 838.6 | 966, 2 Fig 9. Natural moldes of the slide
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Accelcrance (mm/s?/N)

4
10 Table 3. Natural frequencies and natural modes of
the press machine
——— Experiment Analysis [Experiment
l Order Model shape (Hz) (Hz)
m=--  Analysis 1\ 1 |Torsion of frame 65, 4 69. 4
“\ 2 |Bending of slide 9.1 93.9
} allel i f
103} ‘;\ 3 Parallel bending o 107.9 8.9
Iy \ back plate of frame
H .
. Cross bending of
A \ 4 Iback plate of frame 110.0 108.6
1 5 {Bending of frame 124.5 126, 2
6 |Torsion of slide 128.6 132.1
Y Cross bending of
N 7 back plate of frame 144.2 1517
‘ Cross bending of
/-/' 8 back plate of frame 176.7 167.7
100
— —— Analysis
=
-;\,’ === Experiment
L . =
500 1000 &
Frequncy(Hz) E
Fig 10. Averaged transfer function of the slide '§
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