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Figure 2 Chemical structure of AO-1010
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Figure 3 Synthesis of AO-e grafted isocyanate
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Figure 5 Tensile strength (A) and elongation at break (B) of polyurethane materials at different

times during hydrothermal aging
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SEM photograph of pure PU, PU/AO-e and PU/AO-1010 after hydrothermal aging
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Figure 7 Tensile strength (A) and elongation at break (B) of polyurethane materials at different
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Figure 8 SEM photographs of pure PU,PU/AO-e and PU/AO-1010 after dry-heat aging
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Study on Anti-aging Properties of Grafted Hindered Phenol Polyurethane

LI Shuming', WANG Xi'?, DONG Quan-xiao'" , XIE Yong-jiang', CHENG Guan-zhi' ,
LI Shao-ging' s ZHANG Sheng”
(1. Railway Engineering Research Institute, China Academy of Railway Sciences, Beijing 100081, China ;
2. Beijing Key Laboratory of Advanced Functional Polymer Com posites s Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract: The anti-aging properties of two kinds of room-temperature curing polyurethanes foams prepared by
chemically grafting hindered phenolic antioxidants (3, 5-ditert-butyl-4-hydroxybenzoic acid) and physical blending of
pentaerythritol tetrakys 3-(3,5-ditert-butyl-4-hydroxyphenyl) propionate were compared under hydrothermal and dry heat
condition. The results show that the initial strength of polyurethane foam grafted hindered phenol antioxidant was 0. 31 MPa
under the condition of hydrothermal aging, and the tensile strength of the material increased to 0. 42MPa due to further
cross-linking and curing under heating aging conditions after 1 week of aging, and the tensile strength reached 0. 40MPa at
the age of 52 weeks. The initial strength of the polyurethane foam grafted with hindered phenol antioxidant was 0. 31MPa,
while the tensile strength of the material reaches 0. 38 MPa after 4 weeks of aging under dry heat condition, and the tensile
strength of the material reaches 0. 32MPa after 52 weeks of aging. After 52 weeks of hydrothermal aging. the strength
retention rate of the polyurethane foam was 129% with the phenolic antioxidants grafted while 90% with the traditional
antioxidants added. The strength reduction rate of both grafted and physically blended polyurethane foams is lower than
that of pure polyurethane foams without antioxidants and the anti-aging properties of polyurethane foams grafted with
hindered phenol antioxidants was improved significantly.
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