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Conditions of the instability of rapier belt in the
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Abstract: In order to avoid the rapier belt without the guide hook constraint from being compressed
during high-speed operation and causing instability, taking the rapier belt in the process of weft insertion
as the research object, the author investigates its load characteristics. According to the operating
environment of rapier belt, a kinematic analysis is carried out on the weft insertion mechanism of the
loom, and the functional relationship between the inertial force the rapier belt undergoes and the changes
in the rotation angle of the main shaft is obtained. Based on the instability model of pressure lever, the
actual constraint conditions of the rapier belt are simulated, and the calculation formula for the critical load
of rapier belt instability is obtained. Through quantization parameters, a mathematical model where the
inertial force is less than the critical load of instability is built, to obtain conditions for avoiding the
instability of the rapier belt. Research shows that the higher speed of the loom, the greater inertial force of
the rapier belt; the gap between the rapier belt and the static guideway is a key factor affecting the
instability of the rapier belt; the smaller width of the loom, the lower quality of the rapier head, the
greater rigidity of the rapier belt, the smaller gap between the rapier belt and static guideway, the lower

weft tension, the lower running speed, and the less likely the rapier belt loses its stability. According to
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the load characteristics of the rapier loom, measures to avoid the instability of rapier belt are proposed:

when designing a loom, the width of the loom should be limited, the mass of the rapier head should be

lowered, the rigidity of the rapier belt should be reinforced, and the weft tension should be diminished.

When using a loom, the gap between the rapier belt and static guideway should be strictly controlled, and

the vehicle speed should be lowered as appropriate.
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