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Vibration characteristics analysis of embossing roller system for die-cutting machine

Ling Jingxiu, Jiang Jibin, Yang Xiaojing, Lian Guofu
(College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: As the speed of rotary die-cutting machine increases, the cutter frame and tooth roller vi-

brate sharply, which affects the system dynamic performance of the die-cutting machine. Based on

the virtual prototype technology and finite element method, ADAMS software was employed to estab-

lish a virtual prototype model of the embossing roller system. In addition, the system dynamic simu-

lation was conducted at a load-free linear velocity of 300 m/min to extract the bearing loadings of the

tooth roller. Then the cutter frame modal analysis was performed. The cutter frame harmonic response

was analysed with the results of dynamic simulation as input to examine the structure resonance re-

sponse. The results can contribute to the dynamic performance verification and the parameters opti-

mization of equipment.
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Fig.1 Physical model of die-cutting machine em-

bossing roller system
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Fig.2 Time varying curve of bearing forces
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Tab.1 The first 6 orders of natural frequencies and vi-

bration modes of cutter frame
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B: Modal

Total Deformation 5
Type: Total Deformation
Frequency: 1136.8 Hz
Unit: mm

17.663 Max
157
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0 Min
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B: Modal

Total Deformation 6
Type: Total Deformation
Frequency: 11755 Hz
Unit: mm

18274 Max
16243
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12483
10452
81217
6.0013
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0 Min
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Fig.3 The first 6 orders of cutter frame vibration modes
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C: Harmonic Response

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Frequency: 33243 Hz

Phase Angle: 0. ©
Unit: MPa
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