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Abstract: In order to ensure the reliability of pipeline sealing and extend the service life of pipelines, taking a municipal water
supply and drainage pipeline renovation project as the background, four commonly used sealing rubber materials were selected :
ethylene propylene diene monomer ( EPDM) , nitrile rubber (NBR) , silicone rubber (SR), and hydrogenated nitrile rubber
(HNBR). Based on standard requirements, a multi—factor coupled test scheme was designed to systematically study the effects
of compression rate, temperature, medium, and aging time on the material s compression rebound performance and durability.
The research results show that when the compression rate is in the range of 20% —30%, SR has the highest rebound rate
(92.35%~98.12% ) , while EPDM has the best overall performance; when the temperature rises to 70°C, the compression
permanent deformation rates of HNBR and NBR exceed 15%, and their rebound rates are below 85% ; in a sewage medium, the
deformation rate of SR increases by only 0. 68% , and EPDM by 1. 14% ; under coupled aging of hot air, medium, and ozone,
SR retains 90. 36% of its tensile strength, EPDM 86.75%, and NBR only 75.48%, with overall performance ranking SR>
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EPDM>HNBR >NBR. The study identified a compression rate of 20% ~ 30% and 70°C as performance turning points, and
established the rules of performance degradation under multi—factor coupling, providing a basis for engineering material selection
and lifespan design.
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Table 1 Basic properties of test materials

AR A Riff WiEmK WE I IR
FA WEE/HA BE/MPa R/%  /(g/em’) TLH/TC
EPDM  65:2  18.5%0.5 480+20 1.15+0.02 -40~150
NBR 70+2  20.2+0.6 420+15 1.1820.02 -30~120

SR 60+2 8.5+0.3 650+25 1.12£0.02 —-60~200
HNBR 752  25.8+0.7 38015 1.21x0.02 -35~160
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Table 2 Main experimental equipment and parameters
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Fig.1 Variation curves of material compression and rebound
performance under different compression rates
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Fig.2 Variation curve of material compression resilience
performance at different temperatures
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Fig. 4 Variation curve of material compression and rebound
performance under multi—factor coupling
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Fig. 8 Variation curve of material durability performance
under multi—factor coupling
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