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Dynamic responses of the rotary die-cutting machine’ sembossing roller
system under the influence of multi-factors

LING Jingxiu, ZHANG Ning, YANG Xiaojing, LI Zhanfu
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; Based on the virtual prototype technology, an embossing roller system was taken as the research ob-
ject, and the system’s dynamic simulation model was established with the ADAMS software.The influence of
the tool roller’ s centroid position and clearance, the bearing’ ssupport position and the drive speed on the sys-
tem vibration were analyzed, and then an improved design scheme was proposed. Results show that, in order
to reduce system vibration, the tool roller’ s centroid should be properly deviated from the driving end, its
clearance should be maintained in the range of 0.3 ~0.6 mm, the bearing’ s support position should be close to
the two ends of the toolroller, and the roller’ s drive speed should be kept with in the range of 478 ~956 r/
min. The standard deviation of the bearing support reaction force of the embossing roller’ s improvedscheme de-
creased by about 72% compared with the original one, and the damping effect was remarkable. Such results
can provide a basis for the structural design and parameter matching of the die cutting equipment.
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Fig.1 Virtual prototyping model of the embossing

roller system
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Fig.2 Vertical vibration displacement of the toolroller
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Fig.3 Vertical support force of the bearing
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Fig.4 Influence of the centroid deviation on

system vibration
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Fig.5 Influence of the toolroller’s clearance on

system vibration
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Fig.6 Influence of the bearing’s support position on

system vibration
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Fig.7 Influence of the toolroller’s drive speed on

system vibration
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Fig.8 Comparison of system vibration responses
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Fig.9 Comparison of the standard deviation of

vibration responses
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