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Research on preparation and performance of SiO,/MWCNT/PDMS
composite insulation coating with high DC surface flashover voltage and
superhydrophobic performance
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Abstract: Insulating materials are prone to flashover along the surface due to their inherent properties, contamination
accumulation, rain and snow, and so on. In this paper, a multifunctional nanocomposite coating (SiO,/MWCNTs/PDMS) was
prepared through a "polymer+nanofiller" method by using polydimethylsiloxane (PDMS) elastomer as the matrix,
Si0, nanoparticles and multi-walled carbon nanotubes (MWCNTS) as fillers. The trap distribution, DC surface flashover
voltage, and hydrophobicity of the nanocomposite coating were tested and analyzed. The results show that the composite
coating has a high surface roughness, which hinders the development of surface discharge. The surface flashover voltage of
the composite coating increases from 17.7 kV to 24.3 kV, with a growth of 37.3%. With the increase of SiO, and MWCNTs
content, the water contact angle of the composite coating has no obvious change the maximum water contact angle reaches
150.5° , and the composite coating has good self-cleaning ability. The research results can provide reference for the
engineering application of composite insulation coating materials in the future.

Key words: dielectric; nano coating; DC flashover voltage; superhydrophobicity
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Table 1  Filling ratio of different composite coatings

FE rsaoz/% 8en’8

4l EP 0 0
HaREL 15 0.01
HaiRzE2 30 0.02
SHEWE3 45 0.03
HaiRz4 60 0.04

1.3 RERG
1.3.1 BB 23 A ik

SR FH A5 U 2% THT FEL 35 32 T 0 52 oK I 2 R
1 B B 8 28 o0 A, MR R A R i 2 fros . HE
IK SRR 2R AT AL B, 3 BR i 2 3 T 1 5k B
Ha T o KRR & W8 D 50°C , £ TR A 8 B RE
METHEEGRT. BHEEGEE & ERET
T35 B b 2% THI A FH BT A 2 3R T 7 45 A AT R T
AR EE . R B LB FAR N 6 kV L, T
5 min 5 ¥ EIR 68 2 R SCRSK N, i@ i i i A7
TER AR R T A, W2 3R i A = g 2. d
T E R AR R K A B W B EL AR
X HCHE AT 23 AR 3, T R RNR B A i B AR
{14 2 T e B IR P 7 00

wenpee [ Hifrit
B G _iiit'__-_l
| vy RER l}H |
HIH FE |
|
1o |

B2 mabtuit R
Fig.2 Trap testing system
R4 Simmons [ 45 I i R R I BB, B B AE
N B B B2 T 23l i 30D RO B SE
E.=kTIn(yt) (D

_ et do(t)
q./ikTSL — dt 2

KD~ E BB e R kR PR ZZ 2 W T
e AR, 323 Ky Ay 382 X/ il IR ik i Ao 22
21T 10" 57 st NI I 8] s N(E,) N B B35 5 ¢ F
L3 3 AR i A U ORI R 5 g 9 R A LAy

N(E,)

SR BABFRIRTAG 5 2 AR SRR 156 i N FLAaf
ZEAE R, BN 2 um; o(6) N FF IR SCHE Sk I 45 1
HL 3

T 5 R R T F A IROL FE A, Bk FA B 1
it LR B B H 1D R AT B2 5 A 3R, BV AT )RR
TR 8] 5 B BRI A k. — P Rh AR R (R
I R A R Ik 3R T P, 34 gk it 28w DL RUHR #0772
A K Fiw.

p(t)=ae™ + a,e’™ (3)

KB Hiavay b b, AL ESH Hb by b, 75 AR
FEUR IR B 1) 2 IR ) 5
1.3.2 LY A T PN 268

X Fl DW-N104-2ACB2 %Y B ift i & B PR R AT 1A
25 o FHordr, R I [ 5 A J2 3R THT TN 2% Ha, s )
TR F8 T B b, FEAR R oty T TR0 6 D 10 mm, 78 K<
ZAF N AT RIS . F R BEBURE S R I, A R T
BRER e T XH G, IS B T A%
Fo SRATIEAR M B, )RR 4 ) i R G
N1 kV/s BEIFE SRR A NS, 10 5% N 245 LR AR -
ANF AR E B 12 RARES , FFAEA 7R o i
1.3.3 Bk PR

RER AR E KM, 75 200 & 2 3R ) K
filiffy o e fuh 2 PR TE MR R T BN Z 7 pL (K
T E A RR T b B[ R = AHAE S s A TR I
AR ST V) R AR AR — T 5 - T 5 T D) 28 BT
BRI A (0D o ] FH JC2000 78 332 it £ 0] B8 A3 3k 94
JZ 3 THI 7K P B < A P A B T OIS 2k, A
WSk R I B AL 62 R G CCD
TG R GG KR IFRAE T AR -

2 HERESR

2.1 SEM#%&#h

IR RS (SEM R RGN K E SR ENR
TS, WE 3 fras. XFHE 3(a)(c)n LA H 5 Si0,
YK SRR 5 77075 e 3 2 Hh SRR TR U K K
DO Al R 7 i o 5 T IR A e DR RF LR AR FE TR Z R
TH % oK 1 v S P 6 R BORL . X 2 T 4K
WCRL A (1 -OH J¥ B ) S B 2 AR AE IR 51 7, 7E 7 77
FER I FE PR B GK ORLTE B T  R AR . BE B IR
BHAR B2 138 0, PDMS 265 78 55 1 5E 2 (9K IE R,
WRRMTZI T — € ERPK 2 LIS WRHE .
22 PaEBFS T

B AR G R 2 R 2R T AT R % B o AT
TE oL 4 B S BT .



54 HGI B

2024,57(12)

E(M

() EAHZE 1K 100065 (b) EAIRZE 1-H0K 10 000 £

WIE 3R 100045 (d) BER)Z 350K 10 000 %
El3 KRESHREMNIFHBRER

Fig.3 SEM images of nanocomposite coatings
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