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Development and performance test of a high — altitude automatic binding device
ZHU Zhixing, YE Xianmin, YU Haijun, GUO Yongxin, ZHU Wei, YU Wenchang
( Shenzhen Branch of CNOOC ( China) Co., Lid., Guangdong Shenzhen 518000, China)

Abstract; A ground remote — controlled automatic nylon cable tie binding device was developed. Tt
solved the problems of high — altitude cables and pipelines in electric power, communication, oil - gas
and offshore platforms, which were prone to loosening and falling off under long — term complex environ-
ments. Traditional manual binding had high safety risks, low efficiency and poor binding quality consis-
tency. A split architecture and modular design were adopted. The device integrated 2.4 GHz wireless re-
mote control, automatic tape feeding, mechanical force — limited tightening, synchronous cutting and
fault emergency handling. A closed — loop control strategy based on detection roller rotation angle monito-
ring was established. Three key mechanisms—gear — meshing tape feeding, double — roller clamping force
— limited tightening and high — speed grinding disc cutting—were optimized via multiple iterative designs
and comparative tests, improving structural rigidity, transmission accuracy and action reliability. Proto-
type performance tests show that the device is suitable for 4 mm to 9 mm wide cable ties. Its remote con-
trol distance is no less than 9 m, average single operation time is 14. 6 s, and continuous binding success
rate is 99.5% . lis efficiency is over 70% higher than manual binding, with complete fault identification
and emergency exit capabilities.

Keywords : nylon cable tie; wireless remote control; mechanical force limitation; gear — meshing

feeding; high — speed grinding disc cutting
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