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Effect of Electrolytic Concentration on Frictional
Behavior of Single Crystal Silicon

Dae-Soon Lim

Dept. of Material Science, Korea Universily

Abstract—The Frictional behavior in single crystal (111) p-type silicon as influenced by electolytic
solutions have been studied. Linear scratching by diamond indentor was carried out to show the
variation of friction between silicon and diamond indentor immersed in electrolytic solutions. The
results indicate that concentration of the solutions influence the fricational coefficient. In addition
there is a correlation between measured zeta-potential and frictional coefficients. The zeta-potential
in various concentrations was measured to estimate the variation of the Peierls energy. The propo-
sed model predicts a minimum frictional coefficient near a concentration of 10 * M/l NaOH in
deionized water and explains the chemomechanical effect observed in this study.
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Fig. 1. Schematic diagram of the automated dynamic friction appratus.
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Fig. 2. Typical dynamic coefficint of friction and SEM micrograph of scratched surfaces of silicon.
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Fig. 3. Effect of ionic concentration on dynamic friction
coefficient.
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Fig. 4. Schematic model of damage zone and charged
dislocation.
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Fig. 5. Schematic diagram of space charge layer. Space
charge layer was induced by charge carriers in the se-
miconductor and solution.

207
] 909008 NaOil
0+ QXD NaCl(ref.9)
5
E ;
T —20-
‘E B
£ :
s ’
&~ :
8 :
& —407
10°% 107 10°¢ 10°* 1072 107! 1

Ionic Concentration (M/1])

Fig. 6. Variation with ionic concentration of zeta-poten-
tial of silicon.
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Fig. 7. Effect of NaOH concentration on friction coeffi-
cient and estimaed Peierls stress.
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