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Formation of self-lubricating surface films on hot-pressed boron carbide

WUFang,WANG Ling-sen,ZHANG Jin-sheng,FANYi,L1U Bo-wei, GAOYou

(State Key Laboratory for PowderMetallurgy, Central South University, Changsha 410083, China)

Abstract:In this paper, the authors describe the formation and self-Iubricating mechanisms of a surface film on hotpressed boron
carbide ceramic. Under the test condition, the sliding friction coefficients of as-received B,C/B,C ring-on ring pair are quite high at

0.35~0.40 and then decrease with sliding distance to 0.25 as the tribochemical reaction produces B,O4/H;BO,filmon diding

surface. To induce a complete film forming on the dliding surface can make the friction coefficients decrease further. The annealing
heat-treatment is a simple method. B4C undergoes oxidation and forms alayer of boron oxide (B,0,) in the upper surface. While

cooling to room temperature, the B,O, reacts with moisture in the air to form a secondary film, boric acid (H;BO,). The sliding
friction coefficient of B,C pair after annealing is as low as 0.08. The low-friction mechanism of boron acid is associated with its

layered-triclinic-crystal structure. The atoms on each layer are closely packed and strongly boned to each other but the layers are
widely separated and are held together by van der Waals force. During dliding, these atomic layers can align themselves parallel to
the direction of relative motionand slide over one another to provide low friction coefficients reported here.
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