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Simulation on Leakage Magnetic Field of Crimping Defects in Twisted
Carbon Fiber Composite Core Conductors
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Abstract: Carbon fiber composite core soft aluminum conductors have the advantages of large capacity, small sag, high conductivity,
and obvious energy-saving effects, making them one of the ideal solutions to improve the capacity of transmission corridors.
However, the bending resistance of carbon fiber composite cores is weak, and they are prone to damage and fracture during installa-
tion and construction process, lacking effective detection techniques. In order to solve the above problems, a magnetic leakage detec-
tion method of is designed based on the theory of carbon fiber composite core magnetic leakage detection theory. Based on a three-
dimensional finite element simulation model of magnetic film coated carbon fiber core, crimping fittings, and excitation device, the
influences of key parameters such as permanent magnet size, magnetic pole spacing, and radial air gap distance on magnetic leakage
signals are analyzed. The optimized design parameters are: permanent magnet size L, is 15 mm, the pole distance L, is 50 mm, and the
gap distance M is 2 mm. Finally, the influence of the fracture scale of carbon fiber composite material cores on magnetic flux leakage
signals is analyzed, confirming the technical feasibility of magnetic leakage detection for local fracture defects in carbon fiber composite
cores. The axial component of magnetic induction intensity first increases and then decreases, reaching its maximum value when the
fracture scale d=4 mm, while the radial component of magnetic induction intensity increases with the increase of fracture scale.
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Fig. 1 Schematic diagram of magnetic leakage detection
principle for carbon fiber composite cores
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Fig.2 Structure diagram of the simulation model

R T RUERE PRl £ 4 52 6 MRS AT T e )
XIREUE Y S A, i e R AR B 4544 o Jil
T2 B KGR RN AR A B, Herb 4 Aok R S 4%
AAIE], AMER 29 mm, JEREH 15 mm. HKIME N
30.5 mm, JERE R 18 mm. HLHX PR $EAE SR N
16.5 mm, HEH4mm, KEH8mm, HEZEE



%5 5 1]

PR, A GOETURRET HE S AR T A R ) T 3 1 123

®1 HEEBSHR

Tab. 1 Parameters table of the simulation model
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Fig. 3 Side view of crimping fittings
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Fig. 5 Variation of magnetic induction intensities with exciter

sizes under different working conditions
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Fig.6 Magnetic intensities variation with pole spacings at

different M values under normal conditions
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Fig. 7 Magnetic intensities variation with pole spacings at
different M values at fracture conditions
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