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Optimum design of the front part structure of explosion-proof device for
high-voltage cable joints based on multi-physics coupling
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Abstract: Aiming at the stress concentration problem existing in the front part of the high-voltage cable joint
explosion-proof device, using the finite element simulation method of electric field, temperature field, flow field
and displacement field coupling, the design on the bending curvature of the front part of the high-voltage cable joint
explosion-proof device is optimized. Based on the three-layer iterative algorithm, the gas flow velocity, pressure
distribution and stress value of the inner wall of the cavity are obtained at different times in the explosion-proof
cavity. The pressure and stress on the inner wall of the curved front part of different curvature radius are simulated
and calculated, and the maximum stress value at each joint point at the front part is calculated accurately to selecte
the optimum arc with the the most balanced stress, strengthening the protection function of the explosion-proof
device of the high-voltage cable joint effectively, and reducing the secondary damage caused by the explosion of
the high-voltage cable joint to the cable line.
Key words: high-voltage cable connector; explosion-proof device; structural optimization; multi-physics coupling
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Fig.1 High-voltage cable joint protection device

simulation diagram
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Fig.2 High-voltage cable connector protection

device front part detail
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Fig.5 Internal gas pressure change situation
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Fig.7 Stress distribution of the shell at different

curvatures from junction 1 to arc length 1
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Fig.8 Stress variation curve at different angles at junction 1
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