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Abstract: In order to find out the effect of adding nano-SiO, on the relative permittivity and conduction character-
istic of ethylene propylene diene monomer (EPDM) insulation, we prepared EPDM composite dielectrics with
different mass fractions of nano-SiO, by melt-blending method. The dispersion of nanoparticles in the EPDM
matrix and the bonding properties between nanoparticles and EPDM matrix were analyzed. The relative permittivi-
ty and the steady-state current of the EPDM nanocomposite dielectrics at different temperatures and electric fields
were measured, and the conductance characteristic were analyzed. The results show that when the mass fraction of
nano-Si0, is 0.5%, the dispersion of nano-SiO, is the best in EPDM. The steric hindrance, which formed by dop-

ing of low content, reduces the mobility of the EPDM molecular segments and its side groups, and the interface ef-
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fect is obvious in the nanocomposite dielectrics, making the relative permittivity and conductance decrease, the

threshold electric field strength of space charge injection enhance, the insulating performance improve significant-

ly. With the increase of the mass fraction, the interface effect between nanoparticles and EPDM matrix is weak-

ened. When the mass fraction of nano-SiO, is 2.5% or 5.0%, the agglomeration caused by doping makes the rela-

tive permittivity and the conductance increase, and the threshold electric field strength of space charge injection

decreases. The interface effect caused by the addition of nano-SiO, is a key factor affecting the properties of

EPDM nanocomposite dielectrics.

Key words: ethylene propylene diene monomer; nano silica; conduction characteristic; relative permittivity
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Fig.1 Polarized current measurement schematic
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Fig.4 Relative permittivity of EPDM-SiO, nanocomposites
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Fig.7 Quasi-steady-state current density and conductance of samples at different temperatures

N7 2> B AR B 7 1) BB AT A% &, 45 WL 3 R
K. B B B Rt — 20, 99 K BUKL A 208
NG RAEBIRIR IG5 7 R R . ds N
¥ 98 K JURE th 2 D BT AR S 2 5
AT NI B TR AR L R T . ShAh IR

T BT IR B IS RE R I, S A Sy kg B 22
S 50T R A5 TR T

137 98 [X 5 15 37 96 XA P 26 400 6 1 2R 1 228
For 2 A AT AR EEN B BB 37 9. AL 7 1) A
Bl EEEBRERN, WE7 S ST LT &



24 AT T A K STO, A IS Z PIARB AR XT S o B0 AL 3R A D S )

@GHE 2021,54(1)

Ja AR 54, 75 40 AR BORL & 7 #0 0.5% I ik 2]
B o WL RO 7 #5505 Bt DX RO e K
BR# 1 J 7 HEs B, B 3 80 TR LA RN B
N BE R . BB AR PN, B RN
I /N 5 HL AR BORE B m] PR D 3 s 30T BRI
B Rt T EZ M S RIEE, it e, B8
HEL I IR A R o R 3 i B 5 TR RE (9 7 v A T B
%o X5 RN B A R P K T v B T 3R A5 30
REIG N, B0 B o 95 &2, i HL A4 R R A R L 1
W22, 2 58 AT NN 7 IR AT R
KB TN A8 45 WA v N BREL R AR . PRL L, B/ 11
29K 15 2% AN BUR R BE A B T 32 % EPDM B & H
I R 22 ) LA PRV N BRE 3 55 o

3 4 g

(1) EPDM-0.5Si0, 1) AH % A~ H 55 $ i AIC , 1X A2
1 44K Si0, BikL 5 EPDM i 47 7] i S 00 5t (X o)
CHAB AR T (0 ) S5 R AL B P O . B 1B A
G N, 442K Sio, WUk FR T R B A 7,
T 20507 A ) 553 A0 P 5 P58 184 DK, R FL O K

(2)EPDM-SIO, 4K E & A FIE& R
Ktk . A% T4 EPDM 1M & , EPDM-0.5Si0, (1] HL 5
AR, X H T ROK BORL I o 5 T R8T R4 55
T HIR T NS I AR T 2 B BRAG T R Y

PR HEAR S FRI 2 B it 26 52 oy B R R
iy, BRI PIK S e 2 12w B S AL i AR X 8
() 12 3 58 , Ferf EPDM-0.5S10, () 512 7 38 8% i -

S MK

[11 ZUIDEMA C, KEGERISE W, FLEMING R, et al. A short history
of rubber cables[J].IEEE Electrical Insulation Magazine,2011,27
(4):45-50.

[2]

[3]

(4]

[3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

PR TR B, AR LSS TR £ AR 2 S A T THBOR
FRIERI S [T]. 282661 81,2018,51(7):41-48.
MR, B H, T G, %5 . 35T PDC M2 By 24K L TG I Fa 4
BRG], 4656 8,2020,53(1):70-75.
SINGHA S,THOMAS M J. Influence of filler loading on dielec-
tric properties of epoxy-ZnO nanocomposites[J]. IEEE Transac-
tions on Dielectrics and Electrical Insulation,2009,16(2):531-542.
VUTT N, TEYSSEDRE G, VISSOUVANADIN B, et al. Corre-
lating conductivity and space charge measurements in multi-di-
electrics under various electrical and thermal stresses[J]. IEEE
Transactions on Dielectrics and Electrical Insulation,2015,22(1):
117-127.
SRR VTP IR, B . TN 2 AR R S A AR P fE
FFE[0]. 46244 8,2020,53(1):16-21.
R, R AR AR AE . A A L S B SIS D AR
T4k MgO $ ] XLPE H 23 [a] R A (OB FE[T]. H L HOR 24K,
2012,27(5):126-131.
=5 Nt 5 5 0,5 . CB/LDPE & & /i 3 41 = ] P A L 71
T r AR R L3 40 A RS I D] o B PR R 24, 2017,37
(14):4254-4264,4305.
YRIE B . ARERTE 4 IR S AR L B R B o 4 R [D]. i
JRYE G AR TR 2%,2016.
W B0 5, U . 492K Si0, #5244 %) LDPE o % 38 2 11 52 i)
[J]. H 4 H8 17,2014,42(8):1634-1637.
LI S T, YIN G L,CHEN G, et al. Short-term breakdown and
long-term failure in nanodielectrics: A review[J]. IEEE Transac-
tions on Dielectrics and Electrical Insulation, 2010, 17(5): 1523-
1535.
HEME . LIRS 2 A F A BB B AU I T A HL LB 1
WHFE[D]. A5 K B TR 27,2015,
SEHE . TR S LRI DU S R ) 2% S A v PR RE IR WF 7
[D]. ALECAL AT TR 2011,
R B R 5 TR B S, A5 VRN A T 4N K R X A
A FEURH 23 JE) R AT AR P S R[], v H R R, 2018,44(6):
1870-1877.
FE,EWRL NG, 5 i 5 R XLPE S K E S8
BHHL WL AZ 1 s ge E U], b [ L R A 4, 2016,36
(7):2008-2017.



