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Analyzing Compounds in a Type of Aviation Lubricating Oils under Thermal Conditions

FEI Yiwei, GUO Feng, YAO Ting, PENG Xinglong

(Department of Aviation Oil and Material, Air Force Logistics College, Xuzhou 221000, China)

Abstract; Poly-g-olefins (PAO) aviation lubricating base fluids with N-phenyl-alpha-naphthylamine (T531) were carried
in high temperature autoclave to stimulate the conditions of aero-engine, and the differences in products’ components at the mo-
lecular level were analyzed by gas chromatography/mass spectrometry (GC/MS) to investigate anti-oxidant influence on the
thermal stability of PAO. The results revealed that T531 is helpful to exhibit better oxidation resistant effect in PAO below
200 'C. However, oil samples above 270 ‘C were pyrolysed drastically. And 63 kinds of compounds were detected by GC/MS
in 300 C oil samples, including 36 kinds of alkanes, 25 kinds of alkenes, one kind of ketones and T531. The relative content of
short-chain alkanes and alkenes increased to 5. 835% and 2. 32% respectively, 20 times higher than that of 200 ‘C, which led to
the decrease of viscosity. In addition, the relative content of T531 dropt to 0.734%, lower than 2.019% in 170 ‘C and
1.587% in 300 ‘C. It was evident that T531 depleted dramatically and played an important role in preventing the lubricant from
degradation.

Keywords: PAQ; aviation lubricating base fluids; N-phenyl-alpha-naphthylamine; thermal degradation; compqsition a-

nalysis



