— it @ X

AL HE 0 Fan FF

Lifetime Evaluation Technologies for Rubber Materials

FEATURE ARTICLES

A E 2F =Fif hEH 2
B TAMURA Tamanmi BWKANAZAWA Yukio B NAKANO Osamu
JLRBERMIC—RBICERSNDIMAT, TOBBIISESHETHY, BRINHHELZIRICHID, BICEKEE

BBICERSNTORILICBRRADREL Y-V BENEREND, TLX—D—DRFTHILOYKERJIS (BER
THEMR) PRETSILABRETRONDYEESMPEE L TBEICTESY, RPNEREMEZRITHODTIIAL
FEHETHIELTERL,

ZITREZR, -V EREFEICERKAVT ARERFE L FRFMBENEHELL, BARRORBRERELTHE
FwOREZRLEIE, JOFMENE, BEZCTOREFMPHERCEILOREREICERTHELDIC, &Rl
HAAENEEDTLOERMKAVT AEETFHTIHEELTENTHDHI MR L.

Various types of rubber materials are used in equipment for a broad range of applications with diverse requirements. However, it is difficult to
select the optimal rubber material that attains the required performance for a particular application because the physical properties listed in the
manufacturer’s specifications and measured by the relevant test methods prescribed in the Japanese Industrial Standards (JIS), which are effective
for delineating the initial characteristics of rubber materials, are not guaranteed in the long term. In particular, rubber materials with stable long-term
seal performance are essential for equipment used in power transmission and transformation systems.

With this as a background, Toshiba has developed lifetime evaluation technologies for rubber materials focusing on seal performance degradation
factors including temperature and oxygen concentration through life tests extending over tens of thousands of hours based on compression sets.
We have applied these technologies to the evaluation of rubber materials affected by temperature variations and the selection of oxidation-resistant
rubber materials. We are also conducting verification tests and have confirmed the effectiveness of these lifetime estimation technologies using
compression sets even in the case of rubber materials installed in existing equipment.
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O-ring rubber compression jig for life tests
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Lifetime vs. temperature of O-ring rubber in case of Cs = 80%
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Relationship between temperature and inclination (a) and intercept (b)
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Changes in Cs of O-ring rubber under thermal stress at 80C
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Changes in Cs under thermal cycle stress from 70C to 130C
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Lifetime vs. temperature at different oxygen concentrations in case of Cs
=80%
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Lifetime vs. temperature of ethylene-propylene-diene monomer (EPDM)
ternary copolymer rubber and fluoro rubber (FKM) in case of Cs = 80%
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