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Preparation and Tribological Behaviors of Graphite—phosphate
Solid Lubricating Coatings

LIU Can-can'*, CHEN Lei', Zhou Jian-song', Zhou Hui-di', CHEN Jian—min'
(1. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of

Sciences, Lanzhou 7300003 2. University of Chinese Academy of Sciences, Beijing 100049)

Abstract: By using aluminum hydroxide AICOH);, phosphoric acid H; PO, and chromium oxide CrO; as raw
materials, the aluminum chromium phosphate (ACP) binder were prepared. The coatings were obtained by u-
sing phosphate as the base material and graphite as the lubrication. The effects of synthesis condition of binder
and the amount of addition of graphite on tribological properties of the lubricating coatings was investigated.
The results show that the lubricating coatings have excellent heat—resisting performance and anti—{riction and
wear —resistance properties. Besides, tribological properties of the lubricating coatings are related with their
synthesis conditions, which contain mass ratio of graphite and aluminum phosphate chrome adhesive, molar ra-
tio of metal and phosphoric acid, the content of chromium, and the synthesis temperature of aluminum phos-
phate chrome adhesive.
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Table 1 Synthesis of different chromium aluminum phos-

phate adhesives
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Fig. 1 TG - DSC spectrum of the aluminum chromium
phosphate binder (M : P=13: 3, Cr: Al=1 : 3, syn-

thesis temperature=100 C)
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Fig. 1 XRD patterns of the aluminum chromium phos-
phate binder (M : P=1: 3, Cr: Al=1 * 3, synthesis

temperature=100 C) heated at various temperatures
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Fig. 4 Surface morphologies of graphite—phosphate coatings before and after calcination
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