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ABSTRACT

The tribological properties of amphiphilic monolayers and composite mu'tilayer on silicon surface were investigated

using micro-tribometer and Auger Electron Spectroscopy. Langmuir-Blodgett (LB) monolayers from behenic acid, 2.4-

heneicosanedione(HD) and its copper complex((HD),Cu) were fabricated on silicon surface and the composite multilayer of
S-bilayer of (HD),Cu was fabricated on the surface of octadecyltrichlorsilane (OTS) self-assembled monolayer(SAM). We
observed that LB monolayers and the composite multilayer exhibited a steady ar.d excellent friction response when compared
with the OTS SAM. These LB mono and multilayer also showed much higher wear-resistance than the OTS SAM.

Key Words :

Microsystem (9}-o] 22 A} 2 8l), boundary lubricant (7 Al +£-&#), Langmuir-Blodgett film(LB

45),

OTS/LB composite multilayer (OTS/LB & 3% 212

1. A8

F 714829 (organic molecular films)2 U] A A] A&l
(microsystem)2] ¥ HolA wAsls A€M 9 opzb
"4 A7 9@ wyHoes FE wa Qo
[1]. A& 2 A (boundary lubricant)E A& 5= #3}
ool = A7 B A2(self-assembled monolayer,
SAM)3} %31 vl 4d (amphiphilic) ®Ate] B4 o] &7
LB (Langmuir-Blodgett) ¥ x+9t 28} 8%} 5'1‘%"“7
A o8 TEY F ArH1~3] 53 1}7]A%,
kol A AgM/mE A7 Aol Holu g
AF7} 2]6}}5]_,_ ol o1l ubrg o] ekal A ogz 53
o A7 g EAeke] vl Jiwbd
w2 By Bl ik Ald
SATH3). whekA] w7l A A

7“ Q Zilz“‘,] /'\Ll}\:]/g].z\- ;(]

flo Mo

211

LB £4se pdofgel $ash nAlsl B Aol
o BEH FEZG] ofs AU WA Hol

g}atA G A gol o SAM Exbte] wHlsl A
ool hE st B Fug HA I o HE9

FAE 7 a Aok gy 712 LB EAvte] &
Aol 2ajete] Bald Agtom Qg W AFHE

TR ARE BATe] 477 49 EeolRRy
ol 49 Fo| k@ St Aol ool U 4F
4e) A7 Gasteh

€ @TolX s vl g M e
zt ‘4 A WetEAd FAE A BAR"
LB E2}23 OTS (octadecyltrichlorsilane)
| o5 LB ¥AEe P43 SAMLB 5

Lapere) Eofol B %4 Hrbeha

N

e
of 3 op

A
.“%
t} 2

2

2. AE

g o
&)

A5 EgfolBar 548 vl Hrtstv
6H E‘J ?l SAM 7] # xru}gi de] AbE s
= OTS SAM & LB EAHe==
behenic acid (3ehA)} 2, 4-heneicosanedione (HD)& ©]

£5k9 01 Fig. 1o HQl nme} de F2E 1A

T:T
#*to
=1

o

L8

o] 23} 3t



BehA C;1H43CO0H
/CHZ\
4D C17H35*f|: E_ CHs
C 17H35 CyHss
| I
/ N\ A\Y
(HD),Cu cH ‘-Cu/ CH
N\ /TN
| g
CH; CH;

Fig. 1 Chemical structures of surfactants
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Fig. 2 n-A isotherm for BehA, HD and (HD),Cu recorded

on aqueous interface.
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Fig. 3 AES depth profile of carbon(a), oxygen(b) and
silicon(¢c) for BehA, HD and (HD),Cu LB

monolayers.

Holl 4] @9 &AW Fig. 59 1.2 GPa oA <]
she Aol wmsl B W gEAg wAs
s gels Aol e em mlt aYE
AT ERElA EAad WAl 7 Hrb A
EAzke] hAe] o xdshl £ %&

rle

100

80 c si
= 60
2
E
2
< 40

20 4

o
P sttt
0 ? ; g
0 20 40 60 80

Sputter Time (min)

Fi

2. 4 AES depth profile of chemical elements for OTS/
(HD),Cu S-bilayer.

213



1.2GPa 0: Si (660 MPa)

1: OTS (660 MPa)
2: BehA

3: HD

4: (HD),Cu

125
1.00

0
075

0.50 ~

Friction coefficient

660 MPa
0.25

/3

TS ot

0.00

10(')00 154’)00
Number of cycles

20000

Fig. 5 Frictional behaviors of BehA, HD and (HD),Cu
monolayer on Si substrate at 660 MPa (0.3 N) and 1.2 GPa
(1.8 N) of Hertzian contact pressure.
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Fig. 6 Frictional behaviors of OTS/(HD),Cu S-bilayer at
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