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Abstract: A aluminum thin-walled cylinder was used to replace the cable to finish the actual setting process of
terminal. The interface pressure between the 110 kV prefabricated cable terminal and the stress cone was measured
by the electrical measurement method and elastic mechanics theory. By finite element simulation analysis and
comparing the calculating result and test result, a reasonable finite element simulation analysis model was
established and the terminal setting process was simulated. Several analysis models with different interference
were established to study the influence of interference, silicone rubber material parameter, and spring compression
on the interface pressure. The results show that the maximum interface pressure is located in the middle of the
maximum radius of stress cone. The interface pressure is proportional to the spring compression before the spring
compressing to 90 mm, and the interface pressure changes little during the process of the spring compressing from
90 mm to 85 mm. The interfacial pressure is affected by the interference and the cross-sectional area of cable, and
it is greatly affected by the elastic modulus of stress cone, and less affected by the elastic modulus of cross-linked
polyethylene (XLPE) insulation.
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Fig.1 Schematic diagram of 110kV cable terminal
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Fig.2 Position diagram of strain gauge
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Tab.1 Final surface pressure of 110 kV cable terminal

under each working condition

PSR I iHIE 2 iHiE 3 iHIE 4
105 mm 0.3025 0.316 4 0.2829 0.214 6
100 mm 0.344 4 0.370 7 0.318 6 0.249'5
95 mm 0.360 1 0.4333 0.3725 0.286 9
90 mm 0.401 0 0.469 5 0.4103 0.3222
85 mm 0.3980 0.476 5 0.413 6 03125

*2 BHEKIRITEESBTBENFEES (AL MPa)
Tab.2 Interface pressure of cable terminal with

interference fit and without spring pressure

I 1 iHIE 2 iHiE 3 SRR

0.040 9 0.044 7 0.0382 0.0317
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Fig.3 Relation between interface pressure and

spring compression at each channel
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Fig.4 Relation between interface pressure and channel of

each compression quantity
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Fig.5 Terminal interface pressure distribution

under interference fit
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Tab.3 Material parameters of each component

x4 BLATHRAENNERTONER (AL MPa)
Tab.4 Finite element analysis results of interface pressure

under each working condition

E R EE JHIE 2 JHIE 3 HIE 4
105 mm 0.324 4 0.3210 0.2912 02108
100 mm 0.353 1 0.354 7 0.329 3 0.2420
95 mm 0.381 4 0.387 8 0.366 6 0.272 1
90 mm 0.410 2 0.4217 0.404 8 0.302 6
85 mm 0.4102 0.4217 0.404 8 0.3026
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Fig.6 Interface pressure distribution of

channels under each working condition
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Tab.5 Calculation conditions of different interference and

different terminal cross section area

T o & /mm AT AR /mm?
1 2.5 1 600
2 3 1 600
3 3.5 1 600
4 2.5 800
5 3 800
6 35 800
7 4 800
8 2.5 240
9 3 240
10 3.5 240
11 4 240
12 45 240
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Fig.7 Relation among the maximum interface pressure,

interference, and terminal cross section area
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Tab.6 Calculation conditions of rubber and XLPE

insulation layer with different elastic modulus

FRPERL R /MPa

T
XLPE 4% )= i
1 150 1.0
2 150 1.2
3 150 1.4
4 150 1.6
5 150 1.8
6 110 1.2
7 130 1.2
8 150 1.2
9 170 12
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Fig.8 Relation between interface pressure and

elastic modulus of silicone rubber
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