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Accelerated Aging Mechanism of Nitrile-Butadiene
Rubber Seal in Hydraulic Fluids

WANG Zhanbin XITAO Shuhua FAN Jinjuan HOU Xueqin

(Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation,

Failure Analysis Center of Aviation Industries of China,Beijing Institute of Aeronautical Materials,Beijing 100095 )

Abstract Under simulated conditions hot hydraulic liquid accelerated aging testing of nitrile—butadiene rubber
seal was carried out. By the FT - IR,DSC,TGA and scanning electron microscopy methods; the variation of chemical
structure,, thermal property and fracture morphography of rubber seal was analyzed in hydraulic fluids. The results
show that after aging testing, the compression property of the rubber seal decreased gredually, both thermal decompo-
sition temperature and glass transition temperatures increase. On the one hand, under the effect of stress, molecular
chain segments have been orientated in some directions, restricting the relaxation of molecular chains, which resulted
in the compression property decreased and the thermal property increased. On the other hand, the tensile fracture sur-
face tends to be smooth and have holes, and the content of additive decreases, which means embrittlement has oc-
curred to rubber seal and there have been mass exchange between rubber seal and hydraulic fluid, this is the other
factors of compression property decreased.
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Fig. 1 Variation of compression property of
rubber seal with aging time
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Fig.2 FT-IR spectra of rubber seal before and after aging
at 50, 60, 80°C for 300 days
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Fig.3 TGA curves of rubber seal before and after

aging at 50, 60, 80°C for 300 days
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Fig.5 DSC curves of rubber seal before and after aging at
50, 60 and 80°C for 300 days
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Fig.6  Appearance of rubber seal fracture surface before aging
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