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Abstract

The sealing performance of the upper seal ring of SF6 Pole-mounted Circuit Breaker shell was si-
mulated in finite element software. The results are similar to the actual situation, and a more in-
tuitive parameter, sealing tape length, is extracted. Under the premise of not changing the sealing
structure, the reasonable HSA is determined to be 75 * 5 by simulation analysis, and then the
samples before and after optimization are compared by helium leak detector; the experimental
results show that the optimized annual leakage rate is greatly reduced, about less than 0.5%,
which has high engineering value.
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Figure 1. The sealing structure diagram
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Table 1. Cyp and Cy; ratio of different hardness
%= 1. T RIEERE Cyp. CyltbfE

it & 40 60 70
C10/Cos 0.1 0.05 0.02
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Table 2. Mooney-Rivlin parameter setting table of different hardness rubber materials
%< 2. TEREE %I RIA) Mooney-Rivlin S#IgE &

AR IR A ¥ B ABEB: (N/mm?) Cio (N/mm?) Coy(N/mm?)
60 3.619 0.574 0.029
62 3.992 0.623 0.031
64 4.260 0.676 0.034
66 4.637 0.736 0.037
68 5.061 0.803 0.040
70 5.542 0.906 0.018
72 6.091 0.995 0.020
74 6.725 1.099 0.022
76 7.465 1.220 0.024
78 8.339 1.363 0.027
80 9.388 1534 0.031
82 10.669 1.743 0.035
84 12.272 2.005 0.040
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Figure 2. The stress distribution cloud diagram of different hardness sealing rings under 25%
compression rate; (a) HSA 60; (b) HSA 66
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Table 3. Simulation results of different hardness materials (compression ratio 25%)
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Figure 3. The stress distribution cloud diagram of different hardness sealing rings under 25% com-
pression rate; (a) HSA 68; (b) HSA70; (c) HSAT72; (d) HSA74; (e) HSAT6; (f) HSA78
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Table 4. Simulation results of different hardness materials (compression ratio 25%)
4 TRBEMB(ESRER 25%)HETELER

Tl Von Mises ¥ 77§ {E/MPa Ffiuh 7 7706 /MPa K mm
68 2.01 2.65 2.8
70 211 2.70 4.1
72 2.40 3.01 4.5
74 2.65 347 7.8
76 2.95 3.84 9.8
78 3.29 4.29 115

Table 5. The system leakage rate comparison table before and after optimization
= 5. MUAIR ARG HRRI LR

PRALHT (5 3 BRI /R BT 62, 4% 25%) AL G (B AR 74, R4R%E 25%)
Z 4R 4.65x107 Pa-m*/s 2.11x107 Pa-m*/s

Table 6. The annual leakage rate comparison table before and after optimization
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