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Comparison of Tribological Properties of Two Monocrystalline
Silicon Surfaces Grafted with PSVBA Brushes

ZHANG Zhao-xiang, SHEN Ming-xue, XU Peng-shuai, PENG Xu-dong, WANG Yu-ming
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Technology, Hangzhou 310032)

Abstract: To improve the wear resistance and prolong the service life of the polymer brushes grafted surface, an atom transfer
radical polymerization (ATRP) method was successfully used to graft PSVBA on silicon surface. A comparative study for the
tribological properties between polymer brushes grafted on the polished (Ra=1.61 nm) and the unpolished (Ra=0.32 um)
surfaces was carried out. The results show that the friction coefficient is as low as 0.03 while the non-grafted surface is 1.4.
The wear life of the surface can only maintain 2 000 test cycles because the polymer chains are easily broken. Although the
friction coefficient of the grafted unpolished surface is rised to be 0.2, the friction test can be stably operated about 30 000
cycles without significant fluctuations. The micro pits on the rough surface can prevent the polymer brush from being worn
out. Therefore, the polymer brush can be undisturbed and play a strong lubrication role. Considering from the perspective of
long service life, grafting polymer brush on rough surfaces has a good prospect of application.
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(b) Schematic diagram SI-ATRP process for grafting PSVBA
onto a silicon wafer
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Fig.2 Synthesis of SVBA monomer and schematic diagram of SI-
ATRP process for grafting PSVBA onto a silicon wafer coated with

immobilized initiators
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Fig.3 AFM images of silicon surfaces grafted with PSVBA
brushes on polished and unpolished side
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