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Design of the Spring in the Paper—clamping System of the Towel Packaging
Machine Based on Gradient Optimization Algorithm

SUN Yin—fang, ZHOU Chang—jiang, ZHANG Hong—tao
(National Engineering Research Centre for High Efficiency Grinding, Hunan University, Changsha 410082, China)

ABSTRACT: Objective To solve the paper clamping difficulty caused by the low spring torque. Methods In the
premise of meeting the using requirements, the parameters of spring in the paper—clamping system of the towel packaging
machine, including spring wire diameter, middle diameter and the number of spring effective coils, were optimized by
gradient optimal algorithm. Through stress analysis of the paper—clamping system, the gravitational torque of the portable
plate and the spring torque before and after optimization were obtained. Results After optimization, the spring wire
diameter, the middle diameter and the number of spring effective coils were increased by 13.78%, 23.37% and 25.28%,
respectively. The optimized spring torque increased significantly. When the portable plate rotated 10 degrees upwards, the
optimized spring torque was higher than the gravitational torque of the portable plate. Conclusion The optimized helical
spring met the requirements of paper clamping and could ensure the accurate completion of paper clamping.
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of the towel packaging mechanism

machine
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Fig.4 Gravitational torque of the portable plate and spring torque

before and after structure optimization
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