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Abstract: Development of high-performance polymer composites exposed to water lubrication 

conditions is of increasing interests for numerous applications, where high durability and reliability 

are demanded. However, formation of a protective boundary reaction layer on the rubbing surfaces 

can be problematic with the presence of water. The roles of hexagonal boron nitride 

(h-BN) nanoparticles on the tribological performance of polyoxymethylene (POM) and POM 

composite reinforced with short carbon fibers were investigated. It is identified that the addition of 

low loading h-BN greatly improves the tribological performance, e.g. wear resistance of POM is 

enhanced by one order of magnitude. Moreover, h-BN and carbon fibers play a synergetic role in 

enhancing the wear resistance. Tribo-chemistry and nanostructures of the boundary film were 

comprehensively investigated. It is revealed that H3BO3 and B2O3 generated as products of 

tribo-chemical reactions are arrayed in a closely packed outmost layer of the boundary film and exert 

an important influence on the tribological performance. Our work gives the evidence that the basal 

planes of H3BO3 and B2O3 are aligned parallel to the sliding direction, leading to low friction and 

wear. 

Keywords: POM, water lubrication, tribo-chemical reaction, h-BN nanoparticles, boundary film 

 

Corresponding authors 

*E-mail: gzhang@licp.cas.cn (G. Zhang); Tel./fax: +86 931 4968041 

*E-mail: wangqh@licp.cas.cn (Q. Wang); Tel./fax: +86 931 4968180 

ACCEPTED MANUSCRIPT



Download	English	Version:

https://daneshyari.com/en/article/5024044

Download	Persian	Version:

https://daneshyari.com/article/5024044

Daneshyari.com

https://daneshyari.com/en/article/5024044
https://daneshyari.com/article/5024044
https://daneshyari.com/

