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Ageing characteristics of metallized film capacitor under
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Abstract: In order to reveal the ageing characteristics of metallized film capacitor under ultra-high DC field, the capacitor
and its dielectric material were studied. On the basis of the practical working conditions of capacitor, the special designed

capacitor elements were conducted ageing tests at 60°C under the DC field of 0E,, 1.4F

n>

1.5E,, and 1.6E,, respectively. The
capacity of the capacitor elements during ageing and the base film (biaxially oriented polypropylene (BOPP) film) after
ageing failure were tested. The results show that the failure mechanism of the capacitor is related to the ageing electric field,
and there is an electric field threshold. When the ageing electric field is lower than the electric field threshold, the capacitor
will go through a long-term failure, and its capacitance decreases affected by the performance degradation of film, the
electrical strength of the film decreases with the decrease of the activation energy of molecular segment motion. When the
ageing electric field is higher than the electric field threshold, the capacitor will go through a short-term failure, and the
extremely high electrical stress causes the original weakness to break down rapidly, the self-healing area increases rapidly,
so the equipment life is greatly shortened.
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Fig.1 Conventional and "mixed-dielectrics" metallized film
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Fig.2 "Mixed-dielectrics" capacitor element model diagram

and physical diagram
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Fig.3 Capacity loss percentage versus ageing time
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Fig.4 The life of capacitors versus ageing electric field
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Tab.1 Melting and crystallization temperature of BOPP films

U T/C X /%
BOPPO 170.19 53.90
BOPP1 169.27 53.56
BOPP2 170.54 54.03
BOPP3 169.20 53.72
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Fig.14 Capacitances of capacitors versus time
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