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Fig. 1 FTIR spectra on aluminum disc surface

lubricated with dodecane

(a) —Inside of wear scar; (b) —Outside of wear scar
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Fig. 2 FTIR spectra of (a) aluminum stearate
in dodecane, (b) inside of wear scar on
aluminum disc surface lubricated with 0. 5%
stearic acid in dodecane after pirrdisc test and

(¢) outside of wear scar on aluminum disc surface
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Fig. 3 Structures assigned to brstearate aluminum
(a) —Intermolecular crosslinked structure; (b) —Intramolecular coordinative structure;

(¢) —Intermolecular linear structure
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Fig. 4 Transmission infrared spectra of
(a) chemical pure aluminum stearate and
(b) isolated tribochemical reaction products from
aluminum disc surface rubbed with dodecane

containing 0. 5% stearic acid
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Table 1 Adsorption free energy and friction

coefficient of additives

L Adsorption free Friction
Additive g A
energy/ (kJ*mol™ ')  coefficient

Ci2Hoae 0. 166
CoH,s0H - 17.43 0. 124
C17H35sCOOH - 22.36 0. 098
Al(OH) (C7H3sCO0) > ~25.12 0. 085

* The concentraction of additive is 1%
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Tribochemical changes of dodecane and stearic acid

Huang Weijiul, Tan Yuanqiangz, Zhou Yajunl, T an Jianpingl, Zhong Jue'
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Central South University of Technology, Changsha 410083, P. R. China
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Abstract: The tribochemical changes of dodecane and stearic acid in the course of friction was studied through tribology

experiments and infrared spectra analysis. The results showed that dodecane and stearic acid don’ t react with aluminum

(or aluminum oxide) at static state and environment temperature. During the rubbing process, alcohol or peroxide is

formed by the oxide reaction of dodecane, and aluminum stearate with intermolecular crosslinked structure is formed by

tribochemical reaction between stearic acid and aluminum (or aluminum oxide) . Although the reagents and tribochemical

reaction products adsorb on the rubbing surface in the pattern of physics adsorption, the tribochemical reaction products

have larger adsorption strength and better tribological performance than reagents. These indicated that the tribological per

formances of lubricant has been improved by means of taking tribochemical reactions.

Key words: dodecane; stearic acid; tribochemical reaction
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