E2k H5 FE # ¢ 7 R Vol 32 No5
2012 4£9 H Tribology Sept, 2012

% B L UHMWPE #5353 &
REFMEREEME R 2N

PHH L RIA GEE &Mk 0 A
(1. SRR BT A S5 TR B PhE 5 T BHATE S5 R% 4 WL 315201,
2. hERRERE BFIEAEBE LR 100049
3. P EERRE B S M A B GORR [P 5 T S0 i 24 730000)

i E: M2 EME A RS R 7 R O (UHMWPE) By A P 22 10, i & 7 2o top R, IR
JInF RS B ] 5 BT S B AR 2, [T 5 R IR et UHMWPE B3 A I SR 400 )2 6F B SR R i i 8% (SEM) (X
SYEOLH T RENS (XPS) FIZLAMEHE (IR) AL SR AR T SR 16 27 00 R, M TR 45 UL S0 AL I PR 4R
JEA T EE A R BRI AR . G SRR W] MR AR SR TR T L )2 5 WM R AT 19 23R 2 B M, REAE 15 B S M I A A2 S o
M AL SR 2 T, AR . AR AR O, C A & FL A O/ C RN N/ C (B R PE I R (S I3, 76 5 h
I TARE . MR AR IR A 6. 7% 38 2 20% I, FRAEIRJZ B fT i MEREIE it , R4 AR BRI 0 AR B 2 A1, &
IR B PERE , T HACRIU T U AR S b R o=

KR : UHMWPE; 2 DU s SR it s R i 5 BRSSP BE s B

hE4ES: TH117.3 XEkFRERD A XEHS 1004 -0595(2012)05 - 0435 -09

Effects of Dopamine — modifed UHMWPE Powders on the
Toughness and Tribological Properties of Epoxy Coating

HU Wei — wei'*, ZHAO Wen —jie'”, CAO Hui - jun', ZENG Zhi - xiang',
ZHANG Xin"*, WU Xue — dong'*
(1. Ningbo Key Laboratory of Marine Protection Materials, Ningbo Institute of Material Technology & Engineering,
Chinese Academy of Sciences ,Ningbo 315201 ,China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China
3. State Key Laboratory of Solid Lubrication,
Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences ,Lanzhou 730000 ,China )

Abstract: Dopamine is used to modify the inert surface of ultra high molecular weight polyethylene (UHMWPE) powders
for its oxidative self — polymerical property. The compatibility between powders and epoxy resin is enhanced and then epoxy
coatings with excellent anti — wear and tough properties are prepared. Scanning electron microscope, X — ray photoelectron

spectroscopy and infrared spectroscopy are utilized to characterize the surface morphology and the chemical states of the
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dopamine — modified powders. Tribological tester is utilized to evaluate the friction coefficient and wear rate of the epoxy

coatings. Results show that a polydopamine layer which is full of polar groups adhered on the surface of dopamine — modified

powders. This layer reacts with the epoxy resin and this enhances the compatibility. The ratios of O to C and N to C on the

surface of dopamine — modified powders first increase with the modification time and then reach a maximum at a modification

time of 5 h. The impact — resistance performance of epoxy coating is enhanced by increasing the dopamine — modified

powder content from 6.7% to 20% . In addition, friction coefficient and wear rate are also decreased. The comprehensive

performance of epoxy coating with dopamine — modified powders is better than the one with unmodified powders.
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(a) Unmodified powders

(b) Part of unmodifed powders

(¢) Modified powders (0.25 h)

$4800 2.0kV 8.1mm x12.0k SE(U

(d) Part of modified powders (0.25 h)

(e) Modified powders (24 h)
Fig.1 Typical SEM micrographs of unmodified UHMWPE powders and dopamine — modified UHMWPE

(f) Part of modified powders (24 h)

powders with different modification times
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Fig.2 XPS survey spectra and Cls core — level spectra of unmodified UHMWPE powders and dopamine — modified
UHMWPE powders with a modification time of Sh
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Fig.3 The ratios of N to C, O to C and X to C as
a function of dopamine modification time
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Fig.4 FTIR spectra of (a) unmodified UHMWPE
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Fig.5 The influence of UHMWPE powder content
on the impact performance of epoxy coatings
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Fig. 6  SEM micrographs of the fractures of epoxy coatings added with unmodified and dopamine — modified
UHMWPE powders with a modification time of 5 h
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Fig.8 Friction coefficient of epoxy coatings vs UHMWPE
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Fig.9  Fluorescent micrography images of the worn surfaces of epoxy coatings without UHMWPE powders ,
with 3.3% , 6.7% , 13.3% , 20% unmodified UHMWPE powders (b ~e)
and dopamine — modified UHMWPE powders with modification time of 5h (g ~1)
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Fig. 10 Wear rates of epoxy coatings vs UHMWPE
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