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Growth Properties of the Electrical Trees in LDPE-MMT Nano-composites
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ABSTRACT: Analysis on growth properties of electrical trees
in insulation material is an important approach to evaluate its
performances. This paper presents a type of low-density
polyethylene (LDPE)-montmorillonite (MMT) nano-composite
prepared by a melting intercalation process. A testing system
and specimens of electrical trees
nano-composite were designed and made. Growth process and

growing in the

morphology of electrical trees in these specimens were
observed in the experiments under a constant voltage stress.
Growth rates and expansion coefficients of the electrical trees
in the specimens were measured and statistical characteristics
of partial discharges (PDs) in electrical trees were analyzed.
The mechanism of electrical trees in the LDPE-MMT
nano-composites restrained by MMT nano-particles was
illustrated through analysis of crystallization behavior of the
nano-composites. Experiments and analysis results showed that
MMT nano-particles improve the crystallinity degrees and
decrease the grain sizes of LDPE. Meanwhile, MMT
nano-particles are helpful to reduce quantities and repetition
rates of PDs in electrical trees of the nano-composite and to
postpone inception and growth of the electrical trees.

KEY WORDS: polyethylene  (LDPE);
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Fig. 1 SEM photograph of LDPE-MMT nano-composite
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Fig. 3 Experiment setup of electrical tree growth
22 FIRER
221 HWHEAKES

HI T R R A K R AT B 5 2 o, sede
WFET 10 AAFEREAT SR, JFRT s b AR K
BEATMAIGE T 38 . 18] 4 D S8R ] 180 min A
1 41 LDPE F1 LDPE-MMT 0FE I HL R A AR Kt 7
K 4(a)lzs, LDPE LA (1 IR AL NI A 6 min
Fﬁk H RS (0 A e 1 5 R R s BIR

W IRSENARBCR S AR RBCIR B B3 1)
ﬁ%%M,Wﬁﬁéﬁ&aE4wﬁﬂ,uwa
MMTﬁﬁ*%%WHMENmmFﬁﬁ H.Bf sz

FAAAAR

1.5mm 15mm 15mm 15mm 15mm 15mm
[€—>
10 min 30 min 60m|n 90 min 150 min 200 min

(a) LDPE iXFf
ka2 k BF

H;‘!‘ ¥

Np R

10 min 30 mln 60 mln 90-;;1in
(b) LDPE-MMT k¥
4 LDPE if###0 LDPE-MMT it #£ fh &Y A4 4 K13 72
Fig. 4 Growth of electrical trees in the LDPE specimen
and LDPE-MMT specimen
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Fig. 5 Growth rate of electrical trees in the
LDPE specimen and LDPE-MMT specimen under
power frequency voltage
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Fig. 7 Statistical spectrum of partial discharges of
electrical trees in the LDPE specimen and
LDPE-MMT specimen
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Fig. 10 Influence of nano-MMT on growth path
of electrical trees
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