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Figure 1 (a) Effect of electrolyte ions on the conformation of polymer brushes™?*;

(b-e) Formation of polymer brushes at the solid-liquid interface during friction"*!]
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Figure 2 (a) The molecule structure schematic of LUB lubricin“**'; (b) The molecule structure schematic of
PDMEMA-g-PMPC bottle brush which inspired by LUB™*; (¢) The schematic of mixing of linear

polymer brush and bottle polymer brush™"
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Figure 3 (a) The fluorescence microscopy images of anti-fouling by cyclic polymer brushes™® ;

(b) Comparison of stereoscopic repulsion of AFM probes by linear polymer brushes and cyclic polymer brushes™"™
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Figure 4 (a) Schematic diagram of hollow sphere polymer brushes (PSPMA-g-HSNPs)® ;

(b) Schematic diagram of temperature-sensitive microgels (SB-g-NBrMGs)™ ;

(¢) Schematic diagram of grafting polyacrylic acid on graphene oxide*' ; (d) Schematic diagram of

grafting poly(lauryl methacrylate) on the surface of SiO, and TiO,"*
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Table 1 Structures, properties and applications of polymer brushes
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Recent Advances in Polymer Brushes Lubrication

LIANG Yun'?, ZHANG Yu-chong" ?, MA Chao" *, XIAO Peng®"
(1. School of Chemistry and Chemical Engineering » University of Chinese Academy of
Sciences. Beijing 100049, China; 2. Ningbo Institute of Materials Technology and Engineering .
Chinese Academy of Sciences, Ningbo 315201, China)

Abstract; Lubrication plays an important role in maintaining the daily activities of living organisms and the normal
operation of machine equipment. Polymer brushes have received great attention due to their excellent lubricity, good
controllability and stimuli-responsiveness. Starting from the structural bionics, the researchers have designed a variety of
polymer brushes with different topological structure, which optimized the structure and function of linear polymer brushes.
In this review, lubrication mechanisms and research progress of polymer brushes are introduced, and the lubrication effect
of several topological structures of polymer brushes has been compared, including lines, loops, bottle brushes and
particles. Finally the prospect of polymer brush lubricants is predicted.

Key words: Polymer brushes; Topological structures; Lubrication
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