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Study on Failure Behavior of Fluorinated Polyurethane-acrylic Coatings
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ABSTRACT: Objective To investigate failure behaviors of fluorinated acrylic polyurethane coating in air environment and xenon
accelerated aging test environment. Methods Water contact angle , attenuated total reflection-fourier transform infrared spectroscopy
(ATR-FTIR) , atomic force microscope( AFM) and Electrochemical Impedance Spectroscopy ( EIS) were conducted to monitor the
property variation of the coating. Results The results showed that coating contact angle decreased definitely in xenon accelerated ag-
ing test. ATR-FTIR spectra and AFM analysis indicated that the fluorine content decreased, while the oxygen content increased,
and the coating surface roughness increased during the xenon lamp accelerated aging process. Coating resistance attenuated faster in
xenon lamp accelerated aging test than in neutral salt spray test. Conclusion Photoaging began with a rupture of molecular chain,

which led to a decrease of fluorine content, while coating resistance diminished along with time of aging.
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Fig. 1 Evolution of contact angles of coating in different tests

HENHG) B L, AR IR )= A% i
PO TR, X AT AE A2 P PR Fp O S Ol R I [
RPHDE AR B 52 H el v BB R ik, L R UR R 2 T e
Yy (FRK L RE IR E B SR/ O, T B A
PRIE Hh U R Mk A S AR TR, 3K RT RESR th TR
JCRRRFELIEAT IR DAY 5 B2 o LU L SE BRI vy, O
LRI N = (TR (38 ~ 42 °C) Rl B F K itk
LR TR R T A A TG B 1A

%2 ATR-FTIR & & 547

El 2 JEURIZ R LA BT B A2 S50 — Bt
]S Y ATR-FTIR 3% Kl 25 AR CRE L
55) Mg, 1235 em™ AT 1160 em ™ Ak & C—F
C—N HF C—O0—C FEM IR Z Mg 1725 em™
1690 em™" &b 7351 A P 3 AP e ROCONR 9 Bk S Wi
Wl 1537 em™ &b SR ki N—H G (%25 41 ol W i
W, Zead =R EREE IR 1) IR A0S E P, 1235 em ™ A
1160 em™ Ab Ay W SC e ik B R B 55 , TR )= R T Y C—F

T s L5800 h
ZEHMICE 2000 h

2.2

EILH ) %

o)
=}
o
&

~
-
=N
aQ

WL em™!
B2 R PSS 5 Y ATR-FTIR 35 &
Fig. 2 ATR-FTIR spectra of the original hydrophobic coating and

after environmental testing
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Fig. 3 AFM of fluorinated coatings in different tests after a certain aging time
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