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Research on the Design Method of End Rotating Joints for
Releasable Composite Insulated Cross-Arm

LI Wenbin' WANG Xinlong”® HUANG Yu’ LIN Junzhe'
ZHENG Haobin® WANG Weihuang' REN Xiangxiang®
(1.Guangdong Power Grid Energy Development Co., Ltd., Guangzhou 510000, China; 2.Shanghai Shemar Power
Engineering Co., Ltd, Shanghai 201106, China; 3.Chaozhou Power Supply Bureau of Guangdong Power Grid Co., Ltd.,
Chaozhou 521000; 4.College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract For transmission line towers, the composite cross-arm serves as a critical component requiring both
electrical insulation and load-bearing capacity under diverse operational conditions. In scenarios such as
conductor breakage or uneven ice coating, substantial longitudinal unbalanced tension arises, predominantly
governing the structural specifications of the cross-arm and tower body. Mitigating this tension is therefore vital
for the design of novel tower structures. Based on an actual engineering project and the relationship between
unbalanced tension and displacement, this paper proposes a rotating double C-plate end fitting designed to
release longitudinal tension. The design was optimized via finite element simulation and validated through
physical testing. Numerical analyses and experimental results confirm the rationality of the optimized design,
demonstrating effective release of unbalanced tension in the composite cross-arm. This provides enhanced
protection for transmission lines and towers, while also serving as a benchmark for future engineering
applications.
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