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Analysis of Magnetic Pulse Crimping Joints of Dissimilar Materials Based
on Copper Clamp and ACSR Cable Harness
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ABSTRACT: This paper aims to explore the application of magnetic pulse technology on the crimping joints between copper
clamp and aluminum cable steel reinforced (ACSR) cable harness, and analyze the effect of discharge energy on the perform-
ance of cable joints. The magnetic pulse discharge equipment was used to crimp Cu-ACSR cable joints at 40 kJ and 45 kJ dis-
charge energies, and the macroscopic morphology of the joints was observed. The tensile test was carried out to observe the joint
failure and evaluate the joint performance. The test results showed that the closer the crimping position was to the end, the
greater the deformation of the crimping zone diameter was. The end of the cable harness had obvious elastic recovery after the
failure at the discharge energy of 40 kJ. The aluminum alloy harness of the outer ring opened, but there was no obvious opening
phenomenon at 45 kJ. The extension of the aluminum alloy harness at 45 kJ discharge energy after failure was significantly
higher than that at 40 kJ. Simultaneously, larger and more uniform deformation could be observed in the cross section of
crimped cable joint at 45 kJ discharge energy. Consequently, the use of magnetic pulse technology enabled the efficient connec-
tion of copper clip and ASCR cable harness of heterogeneous materials. The maximum tensile load of the crimping cable joint at
45 kJ discharge energy was increased by 55% compared with that at 40 kJ, which indicated that the crimping cable joint per-
formance at 45 kJ discharge energy was better.
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Fig.1 Dimension diagram of copper clamp and cross section of ACSR cable harness
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Fig.4 Macroscopic morphology of crimping Cu-ACSR
cable joint at 40 kJ discharge energy
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Fig.5 Tensile failure process of crimping Cu-ACSR cable joint at 40 kJ discharge energy
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Fig.7 Extension phenomenon of ACSR cable harness end
after failure at two kinds of discharge energies
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Fig.9 Cross-section morphology of Cu-ACSR cable joint
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