Z & oz
o2t HH41H.0143-0151 %L@Qéﬁ Vol.62,No.4:0143-0151
20264F4 116 H High Voltage Apparatus Apr. 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.04.016

tRsRdERE LA BN RS R LRI AR R

i k', am', 7w ', RBIE, =¥
(1. E BT 1A BRA A B AE A ], BEPT 08 7210005 2. VU2 3830 Aok B T Ik e A 40 2% [ 50 o S 28
VG422 710049)

BE . B9 % B BRI &0 ARy, R LM R F LR MR, Bl AR
I3 7T 5 B XA B A A 4 0 R F ey 92, Bk, A T H B R B HE AR B R T4a48d 5 4k
HAVEAIR, E A G RE A AR T B XA EE, L PR TETHEERSOTHBEX
LB, HER T BEBRATTABELEEREAR, @B BBy —% NG A BAG L, R T A EIR
F KB e R R B M R BT R TY R R A e R 5 AR R B R 5R 0 R LA AR AR Sk R R IR AT R
L5 R R R R R B R SR W R A4 5y, SR T T R 3G 4 AR T ELAR 48 4 Sk 64 A i v, P FELAL R K
FHEB B, WA KR, B RS T 14kV M R4 KRS TR EAK; S dE 14 kV AL E
9 43K R AL AT Z I, K A b A ik B 69 38 K, ORI ok K B RS K 5F Cu/ADF R | & 42 LK
BA2 pm A AGTEEYTH, AR EREERIAL, Rtk EonE I 25 AN THZ @ 8T
AELTRERBATG KR Toe ;B THRERETARBRABH THRMHEREELESE,

KR MR T B XK B S, AR L AR

Design and Experiment Study on Separable Electromagneic Crimping Coil of
Copper-aluminum Transition Joints

WEI Wei', BAI Xiaobin', CHANG Jiang', LU Zhijian’, YANG Lanjun’
(1. State Grid Shaanxi Electric Power Co., Ltd. Baoji Power Supply Company, Shaanxi Baoji 721000, China; 2. State Key Laboratory
of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The magnetic field coil is a critical part of electromagnetic forming equipment, and its structure and per-
formance influence the effect of the electromagnetic forming process. The seprable coil proposed in the present foun-
dation study has such issues as low energy utilization and short lifetime.Therefore, to enable the application of elec-
tromagnetic forming technology in the filed of copper-aluminum transition joints, it is necessary to develope separa-
ble magentic field coil with high strength and high enerergy utilization.In this paper,the separable coil based on exter-
nal magnetic collector is designed and the separable coil is used to perform the copper-aluminum joint crimping ex-
periment study. The influence of such parameters as discharge frequency , the coil and magnetic collector structure on
the forming effect and magnetic induction intensity of the working area of the magnetic collector is studied through
electromagnetic-structural finite element simulation. Results from copper-aluminum transition joints crimping experi-
ments indicate that with the increase of discharge voltage of the pulse capacitor bank, the uneven deformation of the
outer tube is decreased. Moreover, the contact resistance and fluctuation range of the copper-aluminum joints are de-
creased, the tensile strength is increased. When the discharge voltage is above 14 kV , the strength of the copper-alu-
minum joints is higher than that of the aluminum stranded wire. It is found from the microscopic analysis of cable

joint interfaces with discharge voltage at 14 kV and above that with an increase in collision velocity, the wavelength
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and peak of the wavy interface are increased. It is found from the line scans of Cu/Al welding interface that element
diffusion with a length of around 2 pm is occurred without interface melting. Therefore, the bonding mechanism of
the copper-aluminum joints is mainly classified into following two aspects: the formation of atomic bonding at the in-
terface due to element diffusion, and the formation of metallurgical bonding due to intense plastic deformation caused
by high-speed collision.

Key words: electromagnetic crimping; separable coil; numerical simulation; contact resistance; bonding mechanism
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Fig.1 Schematic diagram of different field shapers
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Fig.2 Current flow direction of the external field shaper
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Fig. 3 Design scheme of separable coil
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Table 1 Parameters of Johnson-Cook model of copper
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Fig. 5 The deformation speed curves of the outer tube
under different frequencies
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Table 2 The velocity and collision time of outer tubes

under different frequencies
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Table 3 Peak magnetic induction and coil stress under

different aspect ratios, maintaining the outer diameter

of the coil constant
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Table 4 Peak magnetic induction and coil stress under
different aspect ratios, maintaining the length

of the coil constant
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