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Effect of Amino Modified Boron Nitride Nanosheets on
Surface Insulation Properties of Epoxy Resin

WANG Yongning, LU Xuan, YAN Lidong, MAN Yuyan, XI Xiaoguang
(Maintenance Company of State Grid Tianjin Electric Power Company, Tianjin 300232, China)

Abstract: Taking urea and hexagonal boron nitride as raw materials, we prepared an amino modified boron nitride
nanosheets (BNNS) by ball milling method, and then prepared a BNNS/epoxy composite by mixing the BNNS
before and after modification with epoxy resin. The effect of amino modified BNNS on the surface insulating
properties of epoxy resin was studied. The results show that the amino group is grafted on the surface of BNNS
successfully by ball milling method, which improves the dispersion of fillers in epoxy composites. When the mass
fraction of the modified BNNS is 0.5%, the flashover voltage of the BNNS/epoxy composite increases by 26.9%
compared with the pure epoxy resin. In addition, the amino modification reduces the trap energy level on material
surface and accelerates the space charge dissipation rate. The dielectric constant and dielectric loss factor of the
composites filled with amino modified BNNS increase slightly. The flashover voltage of the composites can be
improved by balancing the effects of space charge dissipation and polarization relaxation.
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Fig.1 Principle of one step preparation for A-BNNS

TE B Hp 2 I8 5 B BL 504 N 3E & Y DGEBA
5 MTHPA , FI| F i ¥ 5 8 L THIR &2 40°C i /o 9
F£ 10 min. PR AR BT S I BACII K %
PR B 0N 0.5%11.0%+1.5%+2.0%2.5% 53 B
TN IR A G, THEZE 60°CHEHE 10 mine B 6
PRS0 R R RS 20 B 10 min, 4 48 9 KSR A
BIE L REMANER AR IREWAEE TR
TR AR IR AT AR, B e R
H I3 100°C/2 h+120°C/10 h (11 T 23647 4k, 13 3
HEMEHARE



50 TR T F AL I BN 9K R % SR I 48 R 4 (5 R

@R 2021,5409)

1.3 iR 7EE
1.3.1  Fml

K 47 4 7 2 30BE (Hitachi S4800 74) % BN
YKIERLAN EP 5 G A RHE B 2R 47 T2 35 73 At
132 5@ AR

H UE R 5 Y BNNS/EP 8 & 61 RHA RE 2 1 8
FEIE VI, BT B TR AN 55 A 2 A 2 56 s A
P SR EREE R KA ()42 i) s A oA S R 25°C
TR 30% Ao Ao I BT % F AR it i A7 AR 4 LV
L, 40N S BRI 4T 0L R IR AN I &) 37 IF J it
H] [N 48 S, TN 248 SR 30 P S a0 2 FroR o SESe Il 2
P B 42 20 B AR I FE W S #8354 AR A T
FE bt ORAE LR 5 e R T i R 4, 3 &
JE B IR, SR Y5 TR L Z B 100 V/s [T+
RN AN IE , B2 R AR N 4% . I N 48 kA
(AR 38 7 0 8 v SR B AR (1) H e 38, [RD I 7
A T) A BRI 5 o R AR £ ST 5 R 1) T
PE, AR B2 A M RHARE 8 I8 5L S AR Frdk
A7, B ANRE A HEAT 15 YR BL b 1R TR 2% 7k FlL S2 565
5~ 15 Y% TN 265 7350 FEL B 1 1 <P 24 5 004k ) o B
N 10 min.

: .,
HVDC Hopag TR
i

2 BERAEAZMNITEE
Fig.2 DC surface flashover test platform

133 R@E Ao 5K

18 3o 45 3 3R TH HL 57 % 98 (isothermal surface po-
tential decay , ISPD) VAR 2014 7 J& EP &2 & 4 RLAE

it 2 I AL AR AL OU T AN F OB S R A
A e 2 T 2 T f i 1) 9 AT D0 I T SR R T s B

AR . SRR E WK 3 s, R EAREE FHE
AR 3k (Trek 3455ET 24D | # HL FL A7 11 (Trek PO86S
A, 10 kV) VEUHE RAE RS i st e A AR R
FER AT R, RN -7 kV, B KN
1 min, A5l 4R AR BB ARLE EAH
AT T8 I R R T RS I A R THD I SR FR
AL, 3t — 0 8 i H R AR R % 8 0.01 kHz ()R 400
FENAS IR 30 min PN 1 B B03E

A— l
A | Fotatt HVDC
it j D
FEH
3 %1&%‘)&%&5‘*

Fig.3 Potential attenuation experimental platform
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Fig.6 Flashover voltage of EP composites
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Fig.9 Dielectric characteristic curves of EP composites
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