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Optimal design and performance research of punching and embossing

composite roller mechanism for hot-air nonwovens

Chen Hanbo
Xiamen Yanjan New Material Co., Ltd., Xiamen 361000, Fujian, China

Abstract: In view of the problems existed in the current traditional punching and embossing
composite roller mechanism, such as narrow width, easy deformation during processing, slow
running speed, insufficient positioning accuracy of punching and embossing, and low production
efficiency and product qualification rate, the overall optimization research of punching and
embossing composite roller mechanism was carried out. The effective width, operating speed, roller
surface temperature control accuracy, and product positioning accuracy of the punching and
embossing composite roller mechanism were simultaneously improved through the optimization of the
roller body structure and pattern, the high-precision mold frame and synchronous transmission
positioning system, as well as the heat conduction balanced temperature control system. It was
verified by actual production that the effective width of the optimized punching and embossing

composite roller mechanism reached 2.2 m, the operating speed was increased to 100 m/min, the
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roller surface temperature control accuracy was +0. 5 C , and the product positioning accuracy was +

0. 10 mm. Therefore, the commercial production requirements for high-quality hot-air composite

nonwovens in the fields of hygiene products and medical protection could be met. The optimization

method can provide technical support at the mechanical design level for the technological upgrading

of hygiene product production equipment.

Keywords: hot-air nonwoven; hygiene product; punching and embossing composite roller

mechanism; optimize; effective width; operating speed; roller surface temperature; product

position ; accuracy
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Fig. 1 Optimized punching and embossing composite roller mechanism
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Fig.2  Schematic for surrounding layout of three rollers
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Tab.2 Comparison of performance indicators between conventional and optimized punching and embossing composite

roller mechanisms
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Tab.3 Performance of hot-air nonwovens produced by optimized punching and embossing composite roller mechanism
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6316A0301-2 169.00 15.80  44.5  0.53  0.09 59.9 59. 80 1.5 1.72 2.0
6316A0301-3 169.00 15.40  43.8  0.53  0.09 59.5 57.20 1.5 1.72 2.0
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