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Lubrication Properties of Nitrogen-Containing Borate as
Castor Oil Lubricant Additives

CHEN Xuliang, QIAN Shanhua, LI Qingzhong

(School of Mechanical Engineer, Jiangnan University, Wuxi, Jiangsu 214122 ,China)

Abstract ; In order to improve the lubricating properties of vegetable oil, the probability that nitrogen-containing borate

was used as additives in vegetable oil was discussed. Castor oil as the base oil, nitrogen-containing borate as additive,

four kinds of different mass fractions of castor oils were prepared respectively. The physical and chemical performances

and lubrication properties of mixed castor oils were investigated by the infrared spectrometer, thermo gravimetric

analyzer, four-ball friction testing fig, and SEM. The mechanism of nitrogen-containing borate on castor oil was

explored. The results show that: nitrogen-containing borate is a kind of oil-based lubricant additive that has good

compatibility and hydrolytic stability with castor oil, and can significantly improve the antiwear properties of castor oil.
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Figure 1 Schematics for four-ball testing experiment
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Table 1  Physical and chemical properties of castor oil
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Table 2 Physical and chemical properties of nitrogen-containing borate
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Figure 2 IR of spectrum of nitrogen-containing borate

2.1.2 iR

&3 iR AN o 43 8 SR e 7 RS R
Wy tE. T LUE S AR IR E BRI P AT BRI
fifeE B 72 h S IR ERIIK SR BT, RS ENE
BRI 7] %) B 45
A3 RRERE A RNERE AR AR P sk

Table 3 Oil-soluble nitrogen-containing borate
dissolved in mixed castor oil
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Table 4  Characteristic parameters in mixed
castor oil containing different nitrogen-

containing borate concentrations

& R ANER G SMEH iR N SMEL L
Bk ¥y % R/ C R/ WL/ C.
0 351.66 382.57 413.03
1 357.26 389.60 411.90
2 366. 57 390.95 415.51
3 368.08 398.20 419.51
5 370.61 400.76 424.48
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Figure 3 Variation of WSD with nitrogen-
containing borate concentration

during long-time friction testing
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Figure 4  Variation of coefficient of friction with

0 1000

nitrogen-containing borate concentration
during long-time friction testing
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