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BB AKHE GB/T 265-1988(2004) 18 ™= i3 3 B B W 5 J W Am o, T 8 &% IR N JG T REFE 40 CiY i
hBEE (v » AT 5 FE A 25 & S ALK B T8 BV B RE 7
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L4 B A1 R L RE )

1.4 PDSC ##iH %

FHE D FIIRIBE 50 C,EZEKKETLL 10 C/min MEFEFHR, EZE 300 C.

R REE 50 C,ERKAE T 150 'C/min HEBEREFHEZE 200 C,PHBRASHERF 1 min
BEE £ 200 CIEIRIEE T T4E 45 min.

BPRE HAA (20 mL/min) ; LS A B 4IE (20 mL/min) , 85 E S 3 MPa.
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Monitoring the High-temperature Oxidation Stability of Ester Aviation Lubricating
Base Oil using High-pressure Differential Scanning Calorimetry

BIAN Sen!, FEI Yiwei', YAO Ting'?, YANG Hongwei', JIANG Huize', GUO Feng'

(1. Department of Aviation Oil and Material, Air Force Logistics Institute, Xuzhou 221000, China;
2. Huangshan University, Huangshan 245041, China)

Abstract; In this paper, diisooctyl sebacate (DIOS) aviation lubricating base oil was chosen as the research object. By
means of high-temperature oxidation accelerated simulator, combining with the physicochemical properties test and high-pres-
sure differential scanning calorimetry (PDSC) assessment, the oxidation stability changing rules of samples under high-temper-
ature were emphatically researched. Results showed that: when the temperature was in the range of 180 °C to 250 “C, the kine-
matic viscosity. vy value of samples was reduced from 10. 99 mm’® /s to 10. 59 mm’ /s and the reduction was 0. 40 mm’/s. When
the temperature was over 250 “C, the viscosity and acid value of oil declined sharply, the viscosity value was only 8. 78 mm?®/s
at 300 °C and the degree of reduction was up to 20. 62%. The acid value was increased from 1. 16 mggou/g at 250 ‘C to 12. 44
mgkon/g at 300 C. It meant that high temperature, especially the hot spots in the process of engine operation temperature was
the main reason leading to the disintegration of lubricants. The initial oxidation temperature (IOT) and oxidation induction time
(OIT) of samples were calculated by PDSC, and the trend of IOT and OIT {further validated that the higher of the temperature,
the worse of the oxidation stability. Meanwhile, the Ozawa and Kissinger methods were used to calculate the reaction activation
energy and dynamic parameters, and the experimental results were consistent with the IOT and OIT value evaluation, so it was
also feasible from the perspective of dynamic to evaluate the oxidation stability of oil.

Keywords: ester aviation lubricating base oil; high-temperature; high-pressure differential scanning calorimetry; oxida-

tion stability; activation energy



