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Figure 1 Aging behavior of PVC in six typical climates in China

(a) appearance; (b) dependence of chromatic aberration on C = C index
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Figure 2 Variation of integrate aging degree (IAD) of iPP with aging time
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Figure 3 Influence of molecular orientation on the hygrothermal aging of PA6

(a) activation energy; (b) surface morphology
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The Degradation Behavior, Service Lifetime Prediction and Stabilization
Strategy of Polymeric Materials under Complex Condition

HUANG Ya-jiang'* , YE Lin', LIAO Xia', HUANG Guang-su', DAN Yi', GUO Shao-yun',
TAO You-ji*, JIE Gan-xin*, LI Guang-xian'
(1. College of Polymer Science and Engineering » Polymer Research Institute, State Key Laboratory of
Polymer Materials Engineering of China, Sichuan University, Chengdu 610065, Chinas
2. China National Electric Apparatus Research Institute Ltd. , State Key Laboratory of Environmental
Adaptability for Industrial Products, Guangzhou 510663, China)

Abstract; The increasing application of polymeric materials in modern society requires a deep understanding on their
aging behavior and underlying molecular mechanism. In this article, we reviewed the recent progress in the aging behavior
of commodity polymeric materials both in the complicated natural weathering and artificial accelerated conditions. The aging
behavior and underlying molecular mechanisms of several polymers under multiple and interplaying chemical and physical
aging factors (such as UV light, temperature, stress and humidity) were discussed. Effective strategies for evaluating or
predicting the service lifetime of polymers were described. Recent efforts in developing high efficient, anti-migration,
multifunctional stabilizers (including graphene. reactive antioxidant, fumed SiO,-grafted antioxidant) and novel
stabilization theories/techniques were introduced.

Key words: Polymeric materials; Degradation and stabilization; Complex conditions; Molecular mechanism;

Lifetime prediction
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