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Influence of different crimping processes on temperature rise
characteristics of aluminum alloy cable joints

LIU Shizhen', CHEN Shaojie', LI Huan', DENG Xianbo?

(1. School of Electrical Engineering, Shaanxi University of Technology, Hanzhong 723001, China;
2. China Electric Power Research Institute, Wuhan 430074, China)

Abstract: The cable joint is the weakest link in the cable line, and the contact resistance between the conductor and the
connecting pipe at the aluminum alloy conductor cable joint is the key factor affecting the temperature distribution and
failure rate of the cable joint. In order to study the influence of different crimping processes on the temperature distribution
characteristics of cable joints, a 35 kV aluminum alloy conductor was used as the research object, and the contact resistance
between conductor samples with different crimping percentages and connecting tubes were measured through the contact
resistance measurement circuit. The quantitative relationshipes between contact resistance and crimping percentage under
two crimping processes of pit pressure and confining pressure were obtained. The electro-thermal coupling model of a cable
joint with conductor cross-sectional area of 400 mm* was established by COMSOL finite element simulation software, and
the corresponding relationship between contact resistance and temperature distribution characteristics of cable joint under
different crimping processes was studied. The results show that the contact resistance increases with the increase of the
crimping percentage. Under the premise of ensuring that the maximum temperature of the long-term operation of the cable
does not exceed 90°C and meeting the mechanical performance requirements, the crimping percentage under the pit pressing
process should be controlled at 27.86%—35.44%, and the crimping percentage under the confining pressure process should
be controlled at 16.01%-22.21%. The temperature rise curves of the two crimping processes have the same change trend.
The highest temperature of the cable core appears at the position of the connecting pipe, and gradually decreases along the
axial direction. The temperature of the outer surface of the joint shows a downward trend as a whole, but the temperature of
the connecting pipe increases in a small range due to the existence of contact resistance.

Key words: aluminum alloy conductor; cable joint; crimping process; contact resistance, finite element simulation
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Fig.2 Aluminum alloy conductor cable samples prepared by

different crimping processes
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Table 1  Pit pressure sample parameters

h,/mm

s hy/mm dimm  r/%
1 2 3 4 5 6
al 100 10.1 10.1 102 10.0 10.0 10.07 27.22
a2 104 105 105 10.6 104 103 1045 28.24
a3 112 112 111 112 110 113 1117 30.19
ad 114 115 115 116 114 115 1148 37 31.03
a5 121 122 123 120 121 122 1215 32.84
a6 123 125 128 124 127 12.8 12.58 34.00
a7 134 135 132 13.0 133 132 13.27 35.86

*2 BEERAESH

Table 2 Confining pressure sample parameters

ETRE) 2h/mm 2h/ d/mm r:/%
1 2 3 4 5 6 mm
bl 61 61 62 59 60 60 06.05 16.35
b2 6.6 63 66 67 65 65 653 17.65
b3 71 69 69 70 70 7.1 7.0 18.92
b4 77 76 77 74 15 77 7.60 37 2054
b5 80 81 82 78 78 80 798 21.57
b6 84 85 87 86 84 83 848 22.92
b7 90 90 91 90 90 89 9.00 24.32
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Table 3 Cable joint material parameters

RS M EERE SRAH %

ikl "
/m R Ikg'K)  (W/mK)) /(kg/m®)
064 Sk 3.754x107 1 900 238 2700
e G4k
Py 10 100 2 405 10 1055
TR 2 f 1.00x10™ 3 2300 0.35 1200
e I i 10 100 1150 0.25 1150
SMPE S 1.00x107 236 800 0.17 1390
Sk 6 100 1300 0.1429 800
PR 1.00x10*  6.00x107 386 160 8 890
EEIPE 377107 1.00x10* 880 212.76 2700
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Table 4 Contact resistance of pit pressure samples

7 R/pQ R
TR

1% 1 2 3 4 5 6 /uQ

al 2722 26.58 2650 26.65 26.66 2659 26.51 26.58
a2 2824 26.79 26.78 26.70 26.85 26.79 26.84 26.79
a3 30.19 28.23 28.28 2836 28.77 2825 27.59 2825
a4 31.03 28.98 30.05 29.23 29.11 29.20 29.13 29.28
a5  32.84 31.86 32.01 32.11 3257 33.03 31.10 32.11
a6 34.00 34.51 3474 3553 3391 3391 3454 3452
a7 3586 37.64 3821 38.66 36.65 37.02 37.72 37.65

x5 EERAFFZMEBER

Table 5 Contact resistance of confining pressure samples
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b2 17.65 30.96 3135 31.73 3098 31.32 31.64 31.33
b3  18.92 3225 32.84 3344 3220 32.83 33.48 32.84
b4 20.54 35.13 34.02 34.11 33.40 3441 3420 3421
b5 21.57 3522 3598 36.25 3549 3589 3731 36.02
b6  22.92 37.86 3826 38.66 3890 39.06 39.21 38.66
b7 2432 40.64 41.60 40.97 40.63 41.03 40.99 40.98
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Fig.14 Temperature distribution of cable joint under
confining pressure process
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Fig.15 Curves fitting diagram of crimping percentage and

temperature rise variation characteristics
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