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R R OME (#30) : The friction coefficients of different metal pairs are
determined by the difference in the interatomic distance between each metal
material under low load conditions. Here, eight types of metal pins were rubbed
against Si (111) substrates that were covered with a native oxide film. Results
showed that the friction coefficient increased when the interatomic distance of
the metal approached the interatomic distance of Si0,. A similar relationship
was found between pairs of Ag/Cu/Ni and Au/Pt/Si (100). The combination of Au
(111) and Si (111) exhibited clear friction anisotropy, which confirmed the
above—mentioned relationship that was determined by interaction between the
crystal structures

AAF IR TEHA
(BHEHAL - 1)
[ERES MR o &

2009 4EEE 1, 100, 000 330, 000 1, 430, 000
2010 4B 1, 600, 000 480, 000 2, 080, 000
2011 48 700, 000 210, 000 910, 000

R

ERE
i Fh 3, 400, 000 1, 020, 000 4, 420, 000

WFgE R« T2

PO o5y FE « ABE - BRI -
F—U—F: FTAR

o Y—

BAT T - PRIRPRRES S - P T A A u v —

1. WFERMEL IO 5

THLED 75T (MoS:) XA ¥EL R
S 427 H—Rr (DLC) O, FEERE
0.01 U FOBIKBEELZRT Z ERHRE I

TWb, ZHOWENBIKEE %~ FH
L LT, (DLC OHBEIEFE—HNTZ 774 b
L TWAD) BiffiEEE L TWAHI En
RSN TW5, EEOwE N BIKEE L



ARTEHICOWTIL, sl Lo TR+
MO NEI (faXrvalb—h)
2725 EEEEINEER Ly T )
DWRBENIELET D & ) RFHIZ K » T8
SNTWD, LrL, BEEEs A LRVWE
k% (CNx) E0, €9 I v 7 RETFTFF
(Pt) OMAETH, 0.01 LA FOMIREEE )
BFohnTnd, Lo, EREOBEESREE
I ZEL L TW D DN DOWT, AT
ITREESNTWAR o T,

2. WMEDOBH
MoS:2°DLC 72 & DR S 7=/ E 721 Tl
<, SRR ARSI 78 & OMELOMRA Y
DG FEELRE 0.01 LT OBKEE 2 =
THMEIOMA T ZRET HIEHZIEE L, B
IR 2 BT 2 BESE A O T 5
ZEEEMNET D, FATEERIC X o TIREEER
MEZERST LD &5 L, (BILLREMED
HNT A ) GEOA TEE R\ @ETe
FTCTH 30 L EDH Y . BIEHRtE T 2 v
JAETEDD L, ELITEDOMFIC
INHLOMEOMETEETHRLZDIT
IR BEOEREIT O LERDH D, L)
ST, BIKEEEM B OER 2 ROIITH 72
DX, BFEM B O BRER S A LT 5 R
BRRF 2 ETHOMNC L BT, BEiie A
DMEIOMAEEZTIN L., ZIUCx LRI
BEBE N RIS 5 R 2Rt D0 ER D D,
ARFFRIZBNTIE, [# T EE OB 724
EtoAE T, Fﬂ%{@ﬁw K72 &
IS E . FTHBNARSKE T ToHE
Bt D Z L TEDORMAEELT 9, AWFZEIC
BN, BIKEEMEOREREH NS SN,
ZOEBIFENHLENZENTZHE., 250
RERERZEZFD, FHRHETIE, FrLwn
AR 2 PR - B L L 9 & 505k
DIEMELT 2, R0 TIX, CO2 HEHH
BWAREEDRL 72> TWABEICBWT, &
FEEALIC X B = p L X — BB~ DY
M, ARREMEZRT Z TR D,

3. WFED ik

vod 7 r— OB NMTEREE
e rna T4 R =T AL — (X1,
X 2) W C, BFE4EOMEEE 0T,
/NI B B CREER 21T\, BRI ) 2 E T
%, Fi7o, BIBEL (BEET) Z#WETH
& T, BRI CEH T 5 SR 70 T faf EE A
P L. FALE D TRUIN R R RS % IEfife
2R D, WIT, BEGRE L, MAGbEiz
BROWTERZ L, BIKRERASE 5T
OOEMEEHLNZT S, /2, BB L L
Tix, HiESOIE)H, ZHAERCEREE
KELLETL— MBS, FEBRICK > TH
LT EEEEICOWT, R DL IcE &
O, R ER L BEEAHORBRRE R L.

H7e%,

MR AL O SCBLHIR 713k T EE T H 5 |
&V RFID 2D W TIRGES .

Fio, BEEIT - T-FEBRSEM T, B0
FAEAER (51 ORM PR ZRFERLE) 235
ﬁﬁl%%%ﬁkfwé:k%%#bék

DI, BiWmAELEBEIE, F0L XM
KA 72 g i L& 2L S/ CTE DB
WTHI BT T 5,

'._ e ] ,[i E # - lon pump
.Sub chamber Maln—chamber -
= -

42 EEERNE R A

4. #F7ER R
(1) BARBLIFIZEbN B U o
2k U CREEFRSE O 25k b 4 IR & R S,
JFE TR & BRI OB E R L, &8
DR F-TEIE 2 Rl C & v | EEEMR A T e
M5 e, RFEREA 3.1AIES< Icoh
T BEEARED ML CW<EA B B
7= (K3), vV arARBEFcHv Y =
Y OFETEEEAS 3.1A CuikiE) fHTic®d
HZE0E, BROFEFHEFENTY 2D
TR VIE E, BERENRELS 2D 2 L
DAL o T, T OREEIT. AFFEDE:
EIRFICNT C iz TRFRA 8 M O BRI S, &
NENDOEREDOK T ERDZEICKEL I T
W5 WO RELEEMIT AR TH D,
Enic, Pt EFIT AuZ AN ZFEKE L
7= HARUT ﬂbf Ag, Cu, Ni B ZEfE L
7o & ZTHIE SNT-BEERELED T, K
TRERD 72 L BRI O BRIZ OV TRRET



EATo Tz, ZOREREX 4 12T, Bl
TNENDOMEIO RO ZET, SilZD
WTCIE Si02 (2B 1T % Si-Si DR [H 68 % £
LTy h&EfT-oTW5, X3 XV
HRE ST, RTFMEREOENRKENZE
FEEAREONMEL 72D Z E AL NS o T2,

(2) AWFFETERH LTV D EEESEICB W
T, BTRIOM BN BEREIC L 5
ZTCNWD I EEMRT DI, BT
I BT RE LT, B RO4 R B A B
¥, FOEW, VY arHiRA RIS E
5HZ & T, MR L A B LSS 2
L ERBT, ZOREE, vV 201D mEIC
LT, oD mEEESELE, K 5
WRT X DT, £ 60 FEJE M CTEEBSRE 5

(AL U, B& T O FE FLAVEF AN EEHER |2 R 2
EHZTWDHIEEER L, 2, &F
G e BFEAM B O BEER T, KA ELAER I
;ofﬁﬁﬁ@iﬁ%ﬁ%ﬁfé & ik
BULTERPIOERTH D, Fio, ZOREEMN
5. (2) T~/ TEEEAEOJF - RHE ]
PR DOZBIEDRRFED, LV MR D72
ST Z LT B,

15
k) Ag
% o Té‘ Pb
8 Pd ¢M '}
=
s Al
_g 05
(T
NICu
0.0 L L | L L

24 26 28 30 32 34 36
Interatomic distance (A)

X 3 ERfLlEATE ) = R ETHIE S
T PEBRAR R & I [ B oD BA AR

2.0
€ 5L
)]
8 1
[h]
101
§ Qo‘o
g |, "o
f 05 °
.
o
0.0 R T S T HR
00 01 02 03 04 05 06 07

Difference in interatomic distance (A)

K4 17389 OMEIO#MAEEICI v ELNT-
RS & - [ R o B AR

1.2
10l e CW
s o CCw
Q
S 08
= HIH
3 ; FOH
o G-
c 3 HEH
=) s K
ke, H3 -
(I r%e: g
. | L |
80 120

Misfit angle (degree)

B 5 HfEGROM L Y 3 U FERE THIE S
HUT BERAR S 7 i i D AR R £ FE D PR

(3) AREFZEOFE RN | KRS 2RIk
ORABTERERET D L x2E, RO =
DREVMEZHAADERIZENE WD
FLWHENG Oz, ZOMRNG, T
FTHEEN TV S MoS2 = DLC 2372 81&
B DT D0, #H LWRED BRI A 5
25t H 5, £, DLC 72 E ik
PR B 2RI LT & &, BRI
BIEET A LT L) —fEOIREENES
A AREM: bR STz,

5. F/RFEEGMCE
UEsEamsa) G2 1)

@D Y. Ando, Y. Tamura, H. Takahashi, K.
Hiratsuka, Experimental
revealing a dominant factor in friction
coefficient between different metals
under low load conditions, Tribology
Letters, #mifl, Vol.47, 2012, 43-49,
DOI: 10.1007/s11249-012-9960-5

©@ Y. Ando, K. Miyake, M. Nakano, A.
Korenaga, H. Mano, A. Mizuno, A Novel
Fabrication Method of Nanopatterning:
Nanostripe, Proceedings of the 6th
International Conference on
MicroManufacturing, 4 #t & , 2011,
67-71,

studies on

CERRR) (GE D)

@D Y. Ando, Y. Tamura, H. Takahashi, K.
Hiratsuka, What is the dominant factor
in  friction coefficient between
different metals under low loads?
International Nanotribology Forum: The
Hoi An Discussions 2011, Hoi An, Viet
Nam, 2011/5/24

@ Y. Ando, K. Miyake, A. Korenaga, M.
Nakano, A. Mizuno, Nanostripe
Structure: Fabrication and Friction



Characteristics, International
Tribology  Congress—ASIATRIB 2010,
Perth, Australia, 2010/12/7

@ ZHERA., EfaHE. BRI, FEE—
K& - EIFE BAE SRR T 35228, 26 2
Ml~A7mF ) LR URT T L BR
AL, 2010/10/14

@ ZRERI., KB, KEE, PTEERL, =
TR, mEESE T CoLE) - 5 LR
BetkE, NI A A U—25 2010 FKEFE
R, 2010/9/16

(KE) G4
OZEBERA, KHHKR, ~f7r 7144 n
U— A (A5 ], 224 H). 2009

(Z D)
R— bR— A
http://www. tuat. ac. jp/ y—ando/lab/Top. h
tml

6. HFFERHAK

() WFgefEs

e ZR/A (ANDO YASUHISA)

BRUE T RS - REEGE T2 %ERT - 2%
F7EE %5 : 00344169

(2) WFFEs53 184
mL

(3) EEEMF T

% fi— (HIRATSUKA KEN’ ICHI)
THET RS - T - iR
F9EE % 5 : 30181168



