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Restraint Load Characteristics of Rapier Loom Carbon
Fiber Belt Wrapped Rapier Wheel

ZHU Jinjie ,ZHOU Xiangqin

(Zhejiang Provincial Key Laboratory of Modern Textile Machinery Techinery,Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract ; In the process of weft insertion, the carbon fiber rapier belt of the rapier loom is driven by the rapier wheel

and is always in the process of repeated alternating between linear motion and circular arc motion. In order to avoid

cracking and delamination of carbon fiber belt and improve its service life, the stiffness properties of carbon fiber belt

were studied. Based on the beam’s deformation model under simple load, the restraint load characteristics of the carbon

fiber rapier belt wrapped rapier wheel and the factors that affect the restraint load characteristics were analyzed. The

results show that the smaller the bottom diameter of the rapier wheel and the gap between the rapier belt pressing block

and the rapier wheel, and the greater the restraint load between the rapier belt and the rapier wheel. Therefore, a

reasonable design of the bottom diameter of the rapier wheel and a reasonable setting of the gap between the rapier belt

pressing block and the rapier wheel are of great significance to improve the service life of the carbon fiber rapier belt.

Keywords : rapier loom ;carbon fiber rapier belt;rapier wheel ; pressing block ;restraint load
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Figure 2 Carbon fiber rapier belt
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Schematic diagram of rapier belt restraint
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Figure 3 Deformation of cantilever beam

under concentrated force
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Figure 4  Actual picture of cantilever

beam experimental measurement
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Table 1 ~ Sectional bending stiffness EI of
carbon fiber belt

El/ El/
I/mm  F/N vg/mm I/mm F/N ovg/mm
(N-m) (N - m?)
150 0.980 -4.5 0.245 200 2.940 -31.5 0.249

150 1.960 -8.8 0.250 200  3.920 -38.8 0.269
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150 2.940 —13.6  0.243 || 200 4.900 -50.5 0.259 Figure 6 Positional relationship between rapier
150 3.920 -17.5 0.252 || 250 0.196 -4.0 0.255 belt, pressing block and rapier wheel
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3 Figure 7 Schematic diagram of beam

deformation under bending force
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Figure 5 Static analysis of rapier belt W 8 itk , B2 SH A B E IR 9 s,
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Figure 8 Schematic diagram of restraint

load fulerum of rapier belt
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Figure 9 Rapier belt restraint load fulcrum vector
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Figure 10  Photo of static load restraint experiment
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Table 2 Experimentally measured corresponding

restraint load F under different conditions

F/N
D/mm  6/(°) c= c= c= c= c=

0.lmm 0.2mm 0.3mm 0.4 mm 0.5 mm
367.8 127 70.46 50. 84 43.45 36.96 34.68

395.5 66. 14 44.40 36.60 33.20 29.59
430.0 50.68 38.64 34.60 29.60 26.44
367.8 162 70.10 50.80 42.46 36.70 34.84
395.5 66.24 44.60 37.70 33.36 29.68
430.0 50.62 38.60 34.45 29.80 26.55
367.8 180 70.28 50.94 42.23 36.84 34.96
395.5 65.36 44.82 37.90 33.50 29.80
430.0 50.82 38.64 34.64 29.86 26.53
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Table 3 Theoretical value of restraint load F of

rapier belt changing with D and ¢

F/N
D/mm
¢=0.1mm ¢=0.2 mm ¢=0.3 mm ¢=0.4 mm ¢=0.5 mm
367.8 74.71 52.82 43.12 37.34 33.39
395.5 67.00 47.37 38.67 33.49 29.95
430.0 54.81 41.79 34.11 29.54 26.41
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