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Fig. 1 Schematic diagram of the structure of PEI, PAH and
ARI8

1.2 BRANAERS TEAMNHS %

WOEFEBALGEERET 98%H,50, 5
30%H,0,(7:3ViIV)M B AW+ F 0CT BHi4
FA0 min, R E HABARS, HE A HO:
H,0,:NH, =5: 1: 1{ WV/V)INBE S|P F8OCTTF
BHLHE 20 min, R GERREARSE, K
T MBI RN

% 2002-01-25 WL 5§ ,2002-03-28 B H B R E AR SRS EIWMH (B4 S 50175105) ; »» WHBERA



134 BAXE B A TREARRET S TEMBOHE L ARRZHERR 19
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Fig. 2 UV-Vis absorption spectra of { ARI8/PAH),
films with different number of bilayers
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Fig. 3 UV-Vis absorption spectra of ( PE/ARIS), films
with different number of bilayers
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Fig. 4 Variation in the contact angle of distilled water on
the ultra-thin film with the layer number
a) PEI-{ ARIB/PAH) . ; b) (PEIFARIS),
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Fig. 5 Friction coefficients versus cycle in sliding of
(AR18/PAH), film on Si against GCrl5 steel
a) P=0.5N; b) P=1N
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Fig. 6 Friction coefficients versus cycle in sliding of
(PEV/AR18), film on Si against GCrl5 steel
a) P=0.5N; b} P=IN
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Fig. 7 SEM micrographs of wom surface
of (PEVARI8), and ( ARI8/PAH}, films
sliding against GCrlS steel (Load 1 N,
speed 153 mm/min, RH28% )
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PREPARATION AND INVESTIGATION OF THE TRIBOLOGICAL
BEHAVIOR OF SMALL MOLECULAR WEIGHT ORGANIC DYE
AND POLYCATION ULTRA-THIN FILMS

GAO Shuiying, YU Laigui
{ State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000)

Abstract Polyelectrolyte ultra-thin multilayers were prepared on single crystal silicon by altenative deposition of
acid red 18 as anion and poly ( ethylenimine) and poly (allylamine hydrochleride} as polycations. The films were
characterized by means of ultra violet-visible light absorption spectrometry and contact angle measurement. The
thickness of the ultra-thin self-assembled films was determined with an ellipsometric thickness tester. The friction
and wear behavior of the ulira-thin films under one-way dry sliding against AISI-52100 steel was examined on a DF-
PM friction coefficient measurement apparatus in a ball-on-block configuration. As the resulis, the deposition of the
ultra-thin films on the single crystal Si leads to alternate vanation in the contact angles of distilled water thereon.
Both the two kind of ultra-thin films show good friction-reducing and antiwear behavior in sliding against the steel at
a relatively low load, while the tribological behavior of the films is dependent on the bilayer numbers of the films.
The ultra-thin film of eight bilayers made from poly{ ethylenimine) and acid red 18 records a low friction coefficient
in sliding against the steel even above a sliding cycle of 2000. Thus it might be a potential candidate as the friction-
reducing and wear-resistant ultra-thin film material for some micro devices.

Key words  Poly ( allylamine hydrochloride ), Poly ( ethylenimine}, Acid red 18, Molecular deposition film,
Tribological behavior



