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Abstract:

coating applied to the surface of a condensing heat exchanger

A superhydrophobic self-cleaning composite

was prepared by adding nano-silica and other materials to
polyfluoroalkoxy (PFA) , polytetrafluoroethylene (PTFE) and
epoxy resin (EP). The composite coatings were tested for
contact angle, thermal conductivity, wear resistance,
bonding strength and self-cleaning properties to study its
comprehensive properties. The test results show that the
contact angles of the PFA coating containing 7.5 % - 9.4 %
nano-SiO, and the PTFE coating containing 1.4 % - 2.3 % nano-

SiO, are both above 150°, and its surface self-cleaning is
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excellent. The thermal conductivity of coatings can be
increased from 0.2 W-m ™'+ K ™' to more than 2 W-m™'-K™' by
adding 0.8 % - 1.7 % of graphite. The wear resistance of the
coating increases with the increase in the SiC content. For the
PFA superhydrophobic coating, the addition of SiC enables
the coating to maintain good hydrophobicity after grinding.
The bonding strength of the epoxy resin coating reaches
ASTM (American Society of Testing Materials)grade 5B,
while that of the PFA coating and PTFE coating is 4B and 3B,
respectively.
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Tab.1 Composition of PFA coating

FEfh S YK Si0,/ % AR/ % SiC/%
101# 0 0 0
102# 0 0.8~1.7 0
103# 0 1.8~2.7 0
1044 0 2.8~3.7 0
105% 0 0 0.15~0. 30
106# 0 0 0.31~0. 45
107# 1.5~3.4 0.8~1.7 0.31~0. 45
108# 3.5~5.4 0.8~1.7 0.31~0. 45
109% 5.5~7.4 0.8~1.7 0.31~0. 45
110# 7.5~9.4 0.8~1.7 0.31~0. 45
111# 9.5~11.4 0.8~1.7 0.31~0. 45
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Tab. 2 Composition of PTFE coating

FEf S 2k Si0,/ % R/ % SiC/ %
2014 0 0 0
202¢ 0 0.8~1.7 0
2034 0 1.8~2.7 0
2044 0 0 0. 15~0. 30
2054 0 0 0.31~0. 45
2064 0.4~1.3 0.8~1.7 0.31~0.45
207 1.4~2.3 0.8~1.7 0.31~0. 45
208% 2.4~3.3 0.8~1.7 0.31~0. 45

*3 EPRE®A
Tab.3 Composition of EP coating

Feigi's 4Kk Sio/ % A0/ SiC/ %
301# 0 0 0
302% 0 0.8~1.7 0
303# 0 1.8~2.7 0
304 0 2.8~3.7 0
305% 0 3.8~4.7 0
306 0 0 0. 15~0. 30
307# 1.5~3.4 0.8~1.7 0.15~0. 30
308# 3.5~6.4 0.8~1.7 0.15~0. 30
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Fig. 1 Schematic illustration of contact angle mea-

surement based on droplet local profile
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Fig. 2 Diagram of coating abrasion resistance test

Wz

1.6 HEEENR
%7 GB/T 9286—2021 brife , fdi R 45 1 16 ok
MHAG)2 SHEpF R 25 Aom i . KA 1 mm,

m (8PS 5 FH AR IR A DX B i B 14 5
JF 3M600 2 Ji5g s 42 2l A i I S A, AR B 482
PRI, R ety -5 5 DX 3 1 42 fok o
IV Rt 7 Tk e, A4 38 2 v A
RO . B 3 AP R BELEE I 5= A4 B i 2 1
ARIEAE A TR = BRI DL AT IR J= 5 A i 45
BRI
1.7 BFE&EENR

BT HARARR M5 2 AR i,
BEARMFTE IR B AT i o FEA LRR IR 2 2
(1 A3 P P R R SR T KL R 1 10
(14 EEA9 FE T 3 PR 5 75 IR 2R, S 6 3 K i b i U]
I A A TR AR AT, B R A U
AP R PR B[R] 3 o SR AR ML B0 R i 3 T 85 3
PRI L BT D0, AR B R i BIIR e A B
ZEATF RN TS In I IR B B o, AR 31 5 B ) HE A 2
JURRAN R 2 R A 3 i

2 GRS

2.1 Bk S

ARG 2 T g K, 5 Rk 2 T i 1
LU FEARBIE TR . Young s BEIALE—/N 2 #L
A AR AR, Y [ A 3R 1Ak T 50 40l T i) BRABLIR S
i, e TR A AR R AR B SEPRAERG T, A
FETHT IOV LS FA AN 25 7800, , 2% TR J32 o) ¥ Y6 e 1)
SR E TR . PRI, Wenzel BERLEE KRS FE 5
LA A AR S A, BV RE AR RS 2% 1 A SO0 285 4 2 9l TR
T SE A . (H2 Wenzel BEAIB A HRIRRYE: , &
25 0 B FH S 7K PR A Rk £ 88 B 7K 3% TR AL
Cassie-Baxter #& 7 7£ Wenzel #57Y (f) Fefih - E4740
Ji& X T AR SR T A SO A T AR AR I 25 RS2 WO
TCHE N, H BT SR AOULES #4) 1 5 H 3 A0 , (o YT
XA KR AT L H RS S5ks b, 7E Cassie-
Baxter 7 Fll Wenzel #5751 2 ]34 A7 AE —Fhisd RS
SO AE A, 2 AR 1 (RELRE B & A= AR AR RS, YR
AR e R LR A , 25 S Joik g [E A R 1
TSRS o T 3 A TR 7 [ A R THT AN (] Y A
B B O MRS vy, Ysvs Yo IR VR
B I e R 1 el BT 3 T A

SEYSTFURET , M T 304 AN S50 A 1) 2% 1 322
fil A 517427, B KM, Sege rh R BTSN 55



59 1

AR , 55 AR IAAR R TG /K U2 4 2 B eI K

1483

a Young’ st

}/LV

b Wenzelt&7

YLy

¢ Cassie—Baxtert&Zi

d Wenzel —Cassief& 7

E3 RiBEEGRENAREEER

Fig. 3 Different wetting models of droplets on solid surfaces
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Fig. 4 Variation of coating contact angle with nano-SiO, content
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Fig. 8 Thermally conductive mechanism of amorphous polymers
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Fig. 10

Schematic diagram of thermal conductivity mechanism of coating
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Fig. 11 Sample contact angle versus grinding cycle
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Fig. 12 SEM image of No.207 sample after grinding
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Fig. 13 Self-cleaning test of sample surface
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Tab.4 Amount of dirt residue on sample surface
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101 7.0686 16847.26 16903.84 56.58 8.004 4
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