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Loading Characteristic Analysis of Rapier Wheel in Rapier Loom
YANG Shengjiao' »ZHOU Xianggin' \WANG Qinlong’
(1. Zhejiang Key Laboratory of Textile Equipment, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. Wanli Textile Machinery Research Institute, Hangzhou 311243, China)

Abstract: The rapier wheel of rapier loom is a rapidly reciprocating rotating part, whose main damage
form is non-uniform gear wear and broken teeth. In order to improve the service life of the rapier wheel, it
is necessary to study the loading characteristics. The force analysis of rapier belts was carried out with
dynamic static method, and the changing law of the force of each tooth to the rapier belt in wrap angle was
gained. On this basis, the loading characteristic variation law of each tooth in one principal axis cycle was
analyzed. According to the maximum load of each tooth, the corresponding instantaneous power and the
acting of each tooth on the rapier belt, the tooth number of broken teeth could be judged. The tooth
number of teeth with serious wear could be judged in accordance with the frequency of the load mutation
and the size of tangential load. The study shows that the load on each tooth changes rapidly, and the load
difference between different teeth is very big, some of which are more easily fractured or worn.

Key words: rapier wheel; motion characteristic; loading characteristic; broken tooth; wear
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