%574 7M. 51-60
2024 4E7 H 20 H

M EL

Insulating Materials

DOI:10.16790/j.cnki.1009-9239.im.2024.07.007

FESHES:TM215

£°K BN B0 PRTV BB SFNER K FF R R

E, KBS, B, K MW, L ¥

(BHZIREKFE, BH B 710048)

B Xk, A

B RS (PRTV) R H ) R G0 e H RIS N R, 9 17 3k — 20 38 PRTV MBI 2 5k e L 1%
PR A 1B 7R KHS 70 X6 FAL T (BNO 9K KL 28 AT 2k, il 6 7 BN/PRTV R 40EE, JERT AL T BN B0 & B B a4
b AR A B KR (S R . S5 SRR BN GNKORE 3R T AR D3 B AR IR, B BN 9 KoRE 7 & B3 I, a4
kU THRE R 48 L B LRS54 . BN ARRL T B 5L\ FRAIK T PRTV AR A B R 2, (R I 78 PRTV ST T8
ZERMEBE, ] T AL R BE 0, 3R T T PRTV AR IN 2 L 24 BN 99K KL 1 5T 50 HOR 5% I, & M RHE 1
KB A 4% L R A

XK BRI : PRTV : G PUK LT s SR E G R 2 N LR

Study on electrical and hydrophobic properties of
PRTYV modified by nano BN

GAO Wenxin, DU Yan, ZHANG Jingrui, WEI Menggen, ZHANG Bo, WANG Yang
(Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: Room temperature vulcanized silicone rubber (PRTV) material is the most commonly used anti-pollution
flashover coating in power system at present. In order to further improve the insulating performance of PRTV material, the
boron nitride (BN) nanoparticles was modified by silane coupling agent KH570, and a BN/PRTV composite was prepared.
The effects of BN doping content on the electrical properties and hydrophobicity of the composite material were studied.
The results show that the surface of the BN nanoparticle is successfully grafted with coupling agent. With the increase of BN
nanoparticle content, the section interface roughness of the composite increases and the mastoid structure appears. The
introduction of BN nanoparticles reduces the dielectric constant of PRTV material, and introduces more deep traps inside
PRTYV, which inhibitis the charge detrapping ability and increases the flashover voltage of PRTV material. When the mass
fraction of BN nanoparticles is 5%, the hydrophobicity of the composite is the best and the and flashover voltage is the
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highest.
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Fig.1 Flashover voltage test system
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Fig.2 Isothermal surface potential decay measurement system
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Fig.3 The cross sectional morphology of materials
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Fig.4 FTIR of BN nanoparticles before and after modification

fiu A DKo R A A BT B RAE RE A o B
1 5 K AR ARV A0 I B A ot 2% T AN () A6 B Ak )



RS 49K BN Sk PRTV [ HL R K A AT 78

55

B AS HE i A, B 10 TR B A ISP I E 1R R B &
&

Bl S AE A MBS A A IR R . A
SH LA H L K AE HTV RN BRI , 0 542
fiskt £ ¥ 3514E 4 87.90° 5 /K 3 7E PRTV 3R [ i/ AL Ay 5]
BROWR, B S e fih A T HE 8 116.84° .« I BN ik
KLF J& , BN/PRTV 5 &M K1 B A4S A Beful A 045 B
K. B BN 48 KR 08 0 & & 8, BN/
PRTV & & MR 2 H2 fid f 53026 19 K5 /N
B Horh BN 9UKR T 5 & 70 B0 5% 2 &4
RS A A RSP SR B 5K (147.37°), LKHTV
I ER S B fil AP AT T 67.7%.

X 52 H 0 FH 28 KHS70 S0 9 BN 9 K kL 7%
T HB 7 -OH, BEfE (L B9 KR T 5 J 446 k] 47
AT N o AR AN [ FE ) SEM &5 SR mT 501, 5
24 5 B 43 BN 5% ) BN 9K K1 RE W8 RE 7 4
BERTH 25 BRELI , 5 52 A MOk SE RS 4406 )
() 45 6 TN R, T B (1 45 AR 25 4, AT 45
B RGBT K S5 . Hid 2 BN R FIB 24— 71
S SHH A L, B EAR K, 2 8UE N,

SRR B 5 R bR &5 G 3R i — T

BN 4l 2K R 7 23 76 F A4 B 3R TH Y oK & 7L R 4
4, 24 BN 90K 0L F IR I 2 i 25 5 3 805 & Mk
FH BN 2, T BRAIS T B A AR 2 T
K
24 THEEBHMNKEGR

K H concept80 & 5 4l £ H HE 43 A1 A W K AN [
FE A U B, MR E D 25°C L AR N 107~
10° Hz, B & )£ )% v 3 mm. & 6 Y HTV.PRTV &5
BN/PRTV & & 1 B AR A o AR i 2 o A
B 6 1T LA i, W8I BN 44 KR 1 J& , A4 RE I AR
XU EORAE TR R AR . 5 HTV MR
FH LG, BN/PRTV & & M L) AH X i H o 30 3
ik XZHTEHTV F5ail i w R = ZEa sk
£ (-OH) . ¥k % (C=0) . & % ( -COOH) . i %
(-NH,) FE S5 (Si—0-Si) , 7 Ak ] B & Ho 48
Bl 35 G AV ISR, S DA AR M O 3, R A
W BURK s TAE PRTV M B AL S fi dik (-CHy) V2R
N (—CH) 55 55 0 M B R T, BRI it A H 8 250 /)N o
BN [ FH X A1 HL 8 $008 5 2 2.0~4.01", BN 35k} A
B HLH B T PRTV, 2498 I /b & BN 9K
F 2| PRTV &M kLB, BN/PRTV 5 A M K AH

T T T s
P
Es5 EAMRESERA

Fig.5 Static contact angle of composite materials
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Fig.6 Relative dielectric constant of composite materials
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Fig.7 Surface potential decay under negative corona

charging of composite materials
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Table 2 Deep and shallow trap parameters of

composite materials

FESAHR E/feV N/(eV'm?) EJeV N/(eV'm™)
HTV 0.831 3.252x10% 0.920 3.440x10*!
1* 0.871 3.041x10% 0.955 3.746x10%!

2 0.926 3.564x10% 0.978 1.839x10%

3" 0.916 1.271x10% 0.975 1.455x10%

4 0.955 2.765%10% 0.984 2.966x10%

5" 0.915 1.838x10% 0.992 1.022x10%

6" 0.929 3.048x10% 1.038 9.111x10%
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Fig.9 Weibull distribution fitting of flashover voltage for

composite materials
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Table 3 The fitting parameters of Weibull distribution of

flashover voltage for composite materials

RELR N a/kV Vi

HTV 13.73 23.53
1" 14.34 16.95
2" 13.98 16.61
3* 14.85 27.88
4" 16.37 15.16
5" 14.65 14.84
6" 12.57 12.14
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Fig.10 Weibull distribution fitting of pollution flashover

voltage for composite materials

PRI S DA U o 45 6 32 Ak A AN D) R T
R IRFERESE 1 47K T DLER A 2 G R 515 5 W)
Z ) FIAR LA S 92 35 G M R B B TS T
RARIHEE

11 952 A RN 2% B 575 T A #0048
g5 W TR DU Y AS[RIRE dh 1R T 46 HL IS AN



58 A2 R

2024,57(7)

®4 EEMRISHBEENBEBRIBUEESH
Table 4 Weibull distribution fitting parameters of pollution

flashover voltage for composite materials

LRI TEN a/kV B
HTV 6.27 5.25
1# 9.46 3.40
2" 7.57 4.34
3 9.76 3.71
4 10.86 4.67
5" 4.34 5.64
6" 5.75 6.55
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Ff it
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Fig.11 Flashover voltage and pollution flashover voltage test

results of composite materials
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