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Abstract: Fluoroacrylate copolymers with different fluoroacrylate monomer content and hydroxyl monomer
content are synthesized by free-radical solution polymerization. The comonomers are composed of methyl
methacrylate (MMA), butyl acrylate (BA), acrylic acid (AA), 2-hydroxypropyl acrylate (2-HPA) and dode-
cafluoroheptyl methacrylate (G-04). Fluoroacrylate polyurethane (FPU) is prepared by curing the copolymers
with HDI (hexamethylene diisocyanate) trimer. The hydrophobicity, dielectric properties, and transparency of
FPU films are investigated. The comparative investigation is carried out with polyurethane obtained by re-
acting with commercial resin of ZY-1 and SGK-5701. The results indicated that fluoroacrylate polyurethane
possess a lower contact angle(CA), excellent hydrophobic stability, lower dielectric constant and dielectric
loss. And the transmittance is higher in the whole visible wavelength range (> 90%) than the FPU prepared
by commercial resin. The FPU film exhibits excellent hydrophobicity (CA > 98°) and hydrophobic stability
with a lower water absorption (< 0.5%) by adjusting the fluoroacrylate monomer content. The dielectric con-
stant and dielectric loss of the film is less than 2.5 and 0.01, respectively when the fluoroacrylate monomer
content higher than 22 wt%. The FPU may be used as the hydrophobic materials coated on the surface of ra-
dome according to their outstanding properties such as higher optical transmittance, lower surface energy and
lower dielectric loss.
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Figurel. Water absorption ratios of FPU films with different
fluoroacrylate monomer contents
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Figure 2. Water absorption ratios of FPU films with different
content of hydroxyl group
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Figure 3. Water absorption ratios of FPU films with different types
of fluorinated resins
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Figure 4. Time dependence of contact angle of FPU films with different types of fluorinated resins

4. FEERR 2B AREL R SRR AR B R

PFEME A B, 10 Hz W& T —3, A5
FEATRH A AR REAE24E 0.1 BLR .

34. TEABRIERHESLMRMERE

srh

P 9 DA R EURE SR TR S0 7R 4 R DR A R B A T AL
JEBUEAE - R I TEAS N2 2R

HIP 9 W UL, 5 D SR PR 94 TR TR = R B A T AL
X B A B AE R 90% A 1), HIGIAR E MR

Copyright © 2011 Hanspub

e T ZY-1 A JFURH 0 S SR B R 0 X i e
T 80%, HBEB AW IR/ : SGK-5701 22 BkHil
2 PR AN TR T 5 S I I T DL IX PR35 ik 2 AR T
Ak R, (AELIMNXHE T2 2T A H s
WP SR RS o 130 B TR 5 TR 25 0 B 7 R A A N B A
IgIN, BAFPE At 7 4A REC R LR E P

4, Zhig

I R A S B R AR B R, R

MS



90 FEBE S | AR RSB R AR IR R A R ] %
120 120
15+ @ s (b)
110 + 110 |
105 + 105 |
~ 100 - ~100 -
E B
% 95 % 95+
< 90 F —m— glass < 90
; = a =
80 + 80 +
75t ZY-1 7St SGK-5701
70 L L L L L 70 L L L L
0 2 4 6 8 10 2 4 6 8 10
Time (min) Time (min)
120
st (©)
110
105 +
~ 100 |
£
zZ 95+
&
< 90|
—e— aluminum
80
Br SEIF
70 L L L L L
0 2 4 6 8 10
Time (min)

Figure 5. Time dependence of work of adhesion (Wa) of FPU films with different types of fluorinated resins
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Figure 6. Change of dielectric constant and dielectric loss of different fluoroacrylate monomer contents FPU films with frequencies
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Figure 7. Change of dielectric constant and dielectric loss of different hydroxyl group contents FPU films with frequencies
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Figure 8. Change of dielectric constant and dielectric loss of different types of fluorinated resins FPU films with frequencies
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