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Effect of Substrate Material on Tribological Behavior of
Sodium Silicate Bonded MoS, Solid Lubricating Coatings

HUO Li-xia, ZHOU Hui, SANG Rui-peng, ZHANG Kai-feng , JIANG Zhao
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ABSTRACT: Objective The tribological properties of sodium silicate bonded MoS, solid lubricating coatings were studied as the
lubricating requirement of the space machinery grows. Methods The friction and wear performances of the sodium silicate bonded
MoS, solid lubricating coatings on several kinds of substrate were studied by a ball-on-disc tribometer in vacuum condition. And the
friction properties on 9Crl8 substrate at high temperature were also investigated. The morphologies of the wear trace on the coatings
were investigated by surface profilometry and scanning electron microscopy. Results The results indicated that the friction coefficient
of the lubricating coatings on the several kinds of substrate was lower than 0. 1 in vacuum condition. The friction coefficient decreased
and the wear life increased as the hardness of the substrate increased in vacuum condition. The friction coefficient first increased and
then decreased as the test temperature increased. But the wear life changed in an opposite way with temperature. The wear mecha-
nisms of the coatings at 300 °C were adhesive and abrasive wear. Conclusion The lubricating coatings could be used on the surface of
LY12 treated by micro-arc oxidation. The tribological properties were excellent at 200 °C in air and at 300 °C in nitrogen.
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Tab.1 Materials and properties of substrate after test

loop treatment

%P i 2 IR/ wm
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Fig. 1 Tribological curves of the film lubricant on difference

kinds of substrate in vacuum condition
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Tab. 2 Tribological properties of the film lubricant on

difference kinds of substrate in vacuum condi-

tion
FEIEM T B RE WA/ (x10° 1)
LY12 0.09 0.18
LY12-MAO 0.04 1.6
TC4 0.09 3.0
CF170 0.05 5.0
9Crl8 0.04 =5.0
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Fig. 2 Profile of Na,SiO, bonded MoS, dry film lubricant
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Fig. 3 Tribological curves of the film lubricant at different tem-

perature
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Tab. 3 Tribological properties of the film lubricant at

high temperature

i/ U PR WA/ (x10° 1)
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Fig. 4 FTIR of the dry film lubricant
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