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Abstract: Tribological properties of oleic acid modified natural serpentine ultrafine mineral powders as
lubricating oil additive were investigated by a reciprocating sliding wear tester. The effects of the four
factors including load, reciprocating frequency. sliding time and concentration of serpentine on the
properties of serpentine additive were analyzed. Results indicate that the anti-wear and {Iriction-
reducing properties of the base oil are significantly improved by the addition of the modified serpentine
powders. The order that affects the friction-reducing performance of the serpentine additive is;:
concentration, reciprocating frequency, load, sliding time, and the optimal tribological conditions are
100 N, 5 Hz, 180 min, 0. 5% (mass fraction). While that affects the anti-wear property is: load,
concentration, reciprocating frequency, sliding time, and the optimal conditions are 100 N, 50 Hz,
180 min, 0. 3%. Serpentine minerals forms a tribofilm consisting of various oxides, graphite and
organic compounds on the friction surface, which is the key to improving anti-wear and friction-
reducing properties.
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Table 1  Orthogonal experimental design and results
Factor Result
No Load(A)/N Frequency(B)/Hz Duration(C) /min Content(D) /% fr/% wr/ %
1 1(50) 1(5) 1(60) 1¢0. D 23.2 —27.0
2 1(50) 2(20) 2(120) 2(0.3) 20. 4 18. 8
3 1(50) 3(50) 3(180) 3(0.5) 35.5 15.8
4 2(100) 1(5) 2(120) 3€0.5) 42.4 53.9
5 2(100) 2(20) 3(180) 1¢0. 1 22.3 51.5
6 2(100) 3(50) 1(60) 2(0.3) 29.7 85.3
7 3(150) 1(5) 3(180) 2(0.3) 34.6 71.4
8 3(150) 2(20) 1(60) 3€0.5) 27.8 51.3
9 3(150) 3(50) 2(120) 1¢0. 1 26. 8 65.7
R2 EXIBEHWN
Table 2 Analysis of the orthogonal tests
Ir WR
T Load(A)/ Frequency Duration Content Load(A)/ Frequency Duration Content
N (B)/Hz (C) /min (D)/% N (B)/Hz (C)/min (D)/%
T, 79.1 100. 1 80. 7 72.3 7.5 98. 3 109. 5 90. 2
T, 94. 3 70.5 89. 6 84. 6 190.7 121.7 138. 4 175. 4
T; 89. 2 92.0 92.3 105.7 188. 4 166. 8 138.7 121.0
t 26.4 33.4 26.9 24.1 2.5 32. 8 36.5 30.1
ty 31.4 23.5 29. 8 28.2 63.6 40. 5 46.1 58.5
13 29.7 30. 6 30. 8 35.2 62.8 55.6 46. 2 40. 3
R 5.0 9.9 3.9 11.1 61.1 22.8 9.7 28.4
Optimal solution A, B C; D; A, B; C; Dy
Order of factors D>B>A>C A>D>B>C
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