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Preparation and performance analysis of ANF/BNNS-OH composite
insulating paper with high thermal conductivity and high strength

REN Junwen', BIAN Chao', WEI Jia', ZHUO Ran’, QING Qiuwanyu',
GAO Meng?, TENG Fuli', JIA Shenli'

(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Electric Power Research Institute of CSG, Guangzhou 510623, China)

Abstract: The one-dimensional ANF and two-dimensional edge-hydroxylated BNNS (BNNS-OH) were mixed to prepare
ANF/BNNS-OH composite insulating papers with “brick -mud” structure by vacuum filtration technology. The mechanical
properties, thermal conductivity, dielectric properties, and breakdown properties of the composite insulating paper were
studied. The results show that the BNNS-OH arranges in ANF orderly, and the structure is dense. The ANF/BNNS-OH
composite insulating paper has excellent mechanical properties, thermal conductivity, and breakdown properties. When the
mass fraction of BNNS-OH is 10%, the tensile strength and electric strength of the composite insulating paper are 242.4
MPa and 312.9 kV/mm, respectively. When the mass fraction of BNNS-OH is 40%, the thermal conductivity of the
composite insulating paper reaches 6.76 W/(m-K), which is 158.02% higher than that of pure ANF insulating paper. At same

time, the composite insulating paper has excellent high temperature wideband dielectric stability.
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Fig.1 The micromorphology of samples
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Fig.2 Dispersion of BNNS-OH in solvent
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Fig.3 SEM image of Kevlar fiber and AFM image of ANF
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insulating paper with different contents of BNNS-OH
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Fig.5 FT-IR spectra of h-BN and BNNS-OH
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Fig.6 Thermal conductivity and its growth rate of composite

insulating paper with different BNNS-OH contents
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Fig.7 Infrared thermal images of insulating papers
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Table 1 Comparison of thermal conductivity and mechanical

properties of ANF/BNNS-OH insulating paper and

paper-based materials

ey i%ﬂfﬁ% MR RhsRE -
S¥/%  (W/(m-K))  /MPa
ANF/BNNS-OH 10 3.83 24242 AKIAE
ANF/BNNS-OH 20 5.21 20290  ATAE
ANF/BNNS-OH 30 5.98 188.16  ATAE
ANF/BNNS-OH 40 6.76 169.57  ATAE
ANF/BNNS 50 3.94 27 [17]
CNF/BNNS 70 30.25 30 [18]
PVA/BNNS 30 4.41 — [19]
PI/h-BN 60 7.00 — [20]
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30%ANF/BNNS-OH composite insulating paper
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G HVG N 6.76 W/(m-K), EL4li ANF 46 2 4031
7T 158.02%.

(3)BNNS-OH 15l N 48T+ T B G 42 40
ASBERFE, FELAS R (1) & J& , BNNS-OH Jii & 73 $0h
10% M5 A 4 40 < EEIA 2 1 312.9 kV/mm,
54l ANF 48 2 2040 EL 3 T T 93.5%

(4)BNNS-OH Jii £ 73 $h 10% ) 5 & 248 2 4K
LA i B T BKT RLA K 2R 43 30l O 242.4 MPa i1 16.1%,
L T46 ANF 482040, (B2 BEE R 2, H &4
G 1R REBR W A1

() E B4 A PR RETE 10°~10° Hz SR
T [ P R B AR e M L 7E 20~160°C i Y F
PRI R A AR e M
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