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Analysis of the Effect of Antioxidants on the Processing Thermal Stability of Polyoxymethylene
Ren Xiaodong
Methanol Branch, Ningxia Coal Industry Co., Ltd., State Energy Group

[Abstract] Polyoxymethylene is an engineering plastic renowned for its excellent mechanical properties and
wear resistance, and it is widely used in the machinery manufacturing, automotive, and electronics industries.
However, it is susceptible to thermal oxidative degradation when exposed to high temperatures and oxygen,
which leads to a decline in material performance. The addition of antioxidants can effectively delay molecular
chain breakage and oxidative reactions, thereby enhancing the processing thermal stability of the material. This
study focuses on polyoxymethylene MC90 and investigates seven different loading levels of antioxidant 245
(ranging from 0.25% to 0.402%, with increments of approximately 0.025%) through multiple granulation cycles
using a twin—screw extruder. The effects of antioxidant loading on the b—value (Yellow—Blue Index; a higher
value indicates a greater degree of yellowing, reflecting the extent of thermal degradation), melt flow rate,
oxidative induction period, and mechanical properties were examined. The results demonstrate that the
antioxidant loading level has a significant impact on the thermal stability of polyoxymethylene. Under the
experimental conditions employed, the minimum effective loading level of the hindered phenolic antioxidant
245 in the MC90 system is approximately 0.30%, providing an experimental basis for the optimization of
production formulations.
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