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Study of water lubrication mechanism of SisNa using Tight-Binding Quantum Chemical
Molecular Dynamics Method
°TH &' BB R, A B T &' 8 W BEn R
B0 #x', BE Ml By X2 AR 85" (1L RHIEXEH, 2. ®EXRET)
°Jun Chida?, Takeshi Tsuruda?!, Hiroki Murabayashi!, Wang Yang?, Shandan Bai,
Takeshi Nishimatsu?, Yuji Higuchi?, Nobuki Ozawa?, Koshi Adachi?,
Momoji Kubo? (1. Institute for Materials Research (IMR), Tohoku Univ.,
2. Graduate School of Engineering, Tohoku Univ.)
E-mail: jun.chida@imr.tohoku.ac.jp

HERERBE A~ DA 3D 72 W IKIEIRIZ BN T, AL A A (SisNa) 13T D BEERFEN LT 5 2 & T
RS0 R 2R ZENbno TWA[L]. LvL, EBRTITEE LRSI EHEICK G - T
PR & EHEANCBINIT 2 Z L3 L2, FER A = X LEH L0 > THRWy. £ 2 TARF
eI, SisNg FEMR O KEIICE T DIREEIHE A I = X L ZH 52T 5729, Tight-binding & 147
FEN)EEIET 1 77T 4 Colors Z2 VT, SisNg SR DO KEEICBIT DY I 2 b —a v &2fTo 7.

Fig. 1 12 SisNg LR DO KHEIEET /L2777, SigNg (X7 E/L 7 7 AMEE AR L=, KigeET v E L
TAKB0 53727 E/NT 7 A SigNg R THRAT. FHRAMITESRE 2 1 GPa & L, LM Efta
100 m/s THRHIBEI S, FTORER FHZEE Lz, ZOFRMICH T 2 BEREO#MEE{DO AT v 7
a v M&EFig 21T T . SisNg Z/KEREAL CEE#EET 5 2 & THE O Si-OH & (Fig. 2 () D H JR--73
Wil L N JR 712635 L72(Fig. 2 (b)). = D1k, Si-0O #EA 13T < @ Si Ji 7 & fEA L Si-0-Si fi& & (Fig. 2(c))
EEKT D Lot 2O Si-0-Si i G DAERITMREREICFT 592 b7 A REAEKO WL SOE &

EZLND. BRBILOBEOFMIMBARETS. .
Generation of

@) Si-OH bond (b) Elimination of H (c) Si-O-Sibond

Fig. 1. Friction simulation Fig. 2. The reaction process of SisN4 during friction in water environment
model of SizNa films at (a) 6.500 ps, (b) 6.525 ps, and (c) 6.885 ps. (Enlarged view of the

in water environment. square in Fig. 1.)
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