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The Degradation Mechanism of High-Strength Polyurethane Elastomers in

the Presence of Water
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This paper focuses on the deterioration of ester polyurethanes used in hydraulic components, and reports
on the quantitative evaluation of the deterioration state and changes in chemical structure. Polyurethane
is often used in construction machinery and is characterized by high mechanical strength and durability in
harsh operating environments. However, the thermal effects of sliding and operation in aqueous
environments can decrease the mechanical properties of polyurethane, resulting in defects. In order to
understand the causes of these defects and take appropriate corrective measures, it is important to
accurately evaluate the deterioration state of polyurethane. It is also necessary to know the deterioration
mechanism in order to verify whether changes in the deterioration state are correctly detected. In this
study, ester polyurethanes used in hydraulic components were experimentally deteriorated, and the degree
of deterioration was evaluated by Fourier Transform-Infrared Spectroscopy (FT/IR), and changes in
chemical structure were analyzed by Liquid Chromatography-Mass Spectrometry (LC-MS). In this way,

new knowledge was obtained about the deterioration state under actual operating conditions.
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