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1

Table1l Friction coefficient and wear volume loss of single crystal silicon with different lubr ication

L ubricant Pentadecane A nhydrous ethanol Didtilled water
Friction coefficienty 0 136 0 232 0 304
W ear volume loss/10~ % m® 323 10 28 18 27
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(a) Lubricated by pentadecane

(¢) Lubricated by distilled water

Figl SBM imagesof thewom surfacesof single crystal silicon with different lubrication
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Fig2 Raman gectra of thewom aurfacesof single crystal silicon with different lubrication
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Phase Trandormation and Br ittle-ductile Behavior of Sngle
Crydtal Silicon under L ubr ication

L I Xiso-chend"?, LU Jin-jun', YANG Sheng-rong
(1 State Key Laboratory of Solid L ubrication, Lanzhou Institute of Chemical Physics
Chinese Acadeny of Sciences Lanzhou 730000, Ching;
2 Graduate School of Chinese Academy of Sciences Beijing 100039, China)

Abstract: Friction andwear, phase trandomation and brittle-ductile behavior of single crystal silicon against SN,
under lubrication at lov contact stresswere studied Friction and wear testswere performed on aUM T-2V T test rig
under linear velocity of 3mm /s and load of 1 N under boundary lubrication Pentadecane, anhydrous ethanol and
ditilled water were used as lubricants during the tests Single crystal silicon showed the lowest friction coefficient
(0 136) andwear wolume under lubrication of pentadecane The morphologies and phase compositions of thewom
aurface were analyzed by means of scanning electron microscopy and Raman micro-ectroscopy.  Itwas found that
the wom aurface of single crystal silicon lubricated by pentadecane was characterized by ductile regme Ramanmi-
cro-gpectrun analysis indicated that phase trandomation of Si-1 o a-Si was involved on thewom surface Under lu-
brication of anhydmous ethanol, the phase trandomation of Si-1 o a-Si on theworn surface could be identified al-
though a-Si ismuch less than that under lubrication of pentadecane Coexistence of brittle and ductile characteristic
could be found on thewom surface A sight trandomation of Si-1 © Si-111 on thewomn surface of single crystal sili-
con lubricated by distilled water was, detected by Ranan micro-gectrum.  In addition, the worn surface becane
rough and a large number of micro-fracturewas found Polarity of the lubricantsmight be one of themain factors for
phase trandomation aswell as brittle and ductile behavior of single crystal silicon
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