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ABSTRACT This study examines the changes in properties and aging mechanisms of polyphenylene oxide (PPO)
foams under two densities when subjected to combined y -radiation (0 - 1 kGy) and 3% compression. The
investigation focuses on the effects of absorbed dose and compression on various characteristics, including the
mechanical properties, thermal stability, thermal conductivity, surface morphology, and chemical structure of PPO
foams. The types and yields of gases released during radiation exposure are revealed using gas-phase infrared
spectroscopy. The results showed that the collapse and permanent deformation of the surface pore structure in PPO
foams following y radiation and compression aging significantly contribute to increase in elastic modulus and
thermal conductivity. No significant changes were observed in the internal radicals or surface functional group
structures of the samples before and after aging. The concentration of residual radicals within the samples was
influenced by radiation-induced chemical changes and the absorbed dose. Upon radiation exposure and subsequent
aging in an O,/N, atmosphere, PPO foams emited CO,, CO, and alkanes. In addition, the CO, yield of PPO foams
after radiation-compression aging was slightly reduced due to the permanent deformation caused by compression,
compared to y -radiation aging alone. These findings hold significant value for the evaluation of vy -radiation -
compression aging mechanisms and the lifespan of PPO foams.

KEYWORDS Polyphenylene oxide foams, y radiation-compression coupling, Mechanical properties, Permanent

deformation, Radiolytic outgassings, Aging mechanism
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Table 1 Thermal conductivity of PPO foams after aging

B L/(Wm"K") bRz

Samples Standard deviation
p300-unaged 0.052 0.000

p300-1 000 Gy 0.053 0.001

p300-3% compression-111.1 h 0.055 0.001

»300-1 000 Gy-3% compression 0.055 0.001
p600-unaged 0.076 0.001

p600-1 000 Gy 0.076 0.000

p600-3% compression-111.1 h 0.081 0.001

p600-1 000 Gy-3% compression 0.082 0.000
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Fig.4 Morphology of (a) surface, and (b) cross section before and after sealing the tube
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Fig.5 Surface morphology of (a) p300, and (b) p600 after y radiation and y radiation-compression aging
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Fig.8 ATR-FTIR spectra of (a) p300 before and after y radiation, (b) p600 before and after y radiation,
(c) p300 after y radiation-compression, and (d) p300 after y radiation-compression aging
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