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Mechanical Properties and Water Tree Characteristics of
XLPE/OMMT Nanocomposite Dielectrics
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Abstract: In order to study the influence of crosslinking behavior on the mechanical properties and water tree
characteristics of nanocomposite dielectrics, we prepared two nanocomposites of polyethylene/montmorillonite
(PE/OMMT) and crosslinked polyethylene/montmorillonite (XLPE/OMMT) by melt blending, and their tensile
properties, dynamic mechanical properties, and water tree ageing characteristics were tested. The results show that
the OMMT in XLPE plays a role of physical crosslinked point and stress dispersion, which increases the tensile
strength and toughness of nanocomposites. The homogeneously dispersed OMMT of lamellar heat resistance and
physical support functions improves the storage modulus of nanocomposite at high temperature. The water tree
initiation time of the nanocomposites is short, and the OMMT layer is beneficial to buffer the impact of expansion
and deformation of water molecules on the molecular chain, so that the growth length of water tree is smaller. The
three-dimensional network structure after crosslinking enhances the ability to withstand deformation of
nanocomposites, thus the nanocomposites have better resistance to water tree.
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Fig.1 Electrode schematic diagram for

real-time observation
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Fig.2 Test platform of water tree real-time observation

JSE 7 - I8 7% 1 28 1T LA S R R 0 DR % AR RPN, — i
I3 RSB43 s PR AR T XA I A AR T X, X
PE.XLPE KK E G MR AT B i g il it , oo
AR WMERFra, BHIEALS R ?2
Fim

&1 PE.XLPERHKRESMHAEMRESH
Tab.1 The elastic deformation parameters of

PE, XLPE, and nanocomposites

R PVERL S/ MPa i IROEEE/MPa R RAR /%
PE 161.0 9.5 0.61
PE/OMMT-1% 192.6 10.1 0.63
PE/OMMT-2% 232.0 10.7 0.65
PE/OMMT-3% 169.8 9.8 0.63
XLPE 108.4 8.9 0.54
XLPE/OMMT-1% 116.5 9.0 0.55
XLPE/OMMT-2% 118.7 9.1 0.57
XLPE/OMMT-3% 113.1 9.0 0.54
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Tab.2 The plastic deformation parameters of

PE, XLPE, and nanocomposites

- RIS WK % I 5 e

/MPa 1% /(T/m?)
PE 11.0 558.3 428
PE/OMMT-1% 11.3 565.5 5.63
PE/OMMT-2% 13.7 595.6 6.48
PE/OMMT-3% 11.4 4843 5.68
XLPE 154 469.7 5.71
XLPE/OMMT-1% 16.2 527.2 6.15
XLPE/OMMT-2% 17.7 4742 6.57
XLPE/OMMT-3% 16.3 441.4 6.40
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