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Study on influence of alpine environment on
EPDM rubber seal ring for GIS equipment

WANG Xinxin', HE Cheng', CHEN Jun', ZHAO Puzhi’, WEI Shang', FENG Xinxing’
(1. State Grid Xinjiang Electric Power Co., Ltd. Electric Power Research Institute, Urumqi 830000, China;

2. State Grid Xinjiang Electric Power Co., Ltd., Urumqi 830000, China;
3. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In this study, EPDM seal ring commonly used in gas insulated switchgear (GIS) equipment was treated at -55°C,
and the effects of low temperature on its surface morphology, structure, glass transition temperature, and mechanical
properties (tensile and compression permanent deformation) were investigated. The results show that the low temperature
treatment cannot damage the macromolecular chain structure in the seal ring, but it is easy to cause frosting, and the glass
transition temperature shows an increasing trend. The mechanical properties of the seal ring change greatly after low
temperature treatment, the hardness and breaking strength decrease, while the elongation at break and compression
permanent deformation increase. The degree of change in tensile property is related to the amplitude of alternating

temperature difference in alpine environment, the greater the amplitude, the greater the breaking strength loss of the seal ring.
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EPDM rubber sealing ring
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Fig.2 The effects of treatment time on the

Shore hardness of sealing ring
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Fig.3 Stress-strain curves of sealing ring after low-

temperature treatment at -55°C for different time
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Fig.4 The effects of low temperature treatment on the

breaking strength of sealing ring
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Fig.5 The effects of low temperature treatment on the

clongation at break of sealing ring
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Fig.7 Raman spectra of EPDM sealing ring after low

temperature treatment for different time
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