504 56 W] 2283-2296
2024 4F 6 F 30 H

(LN 7N
High Voltage Engineering

Vol.50, No.6: 2283-2296
June 30, 2024

DOI: 10.13336/j.1003-6520.hve.20231622

44

ET T FCERENER M B AR IR

& H, tRTM. K K, BEWE

(BZRERFELIMHCALLEETLLRE, B 710049)

W OE: MERESHIEARNAEIRRE, SRR FR RO, 10 &Fh SR rI R ERTE 7R &R iR
DAL, X5 Pl R 2R R U 4 A AR FE 25 2% DL R BE T HLIS 1 3R B W (electroactive polymers, EAP) [ 8 &4 4t %%
BT HEEER, RIMX R E NG R ARG, £ TR RE G R, s 5k
BAE+SBEBERE L. CHeER T &Rk MR A 20 EAP S Huk: B 1 @R E N AMIT ST IR, B oeE A
KR T SRR A A B SR R JE DS RS S A i, HoA S Eo e ATt RixT e . B
EA BB, BEHLME A, SE S RAEF AR MWL DT RS, BnfHEReE
PR A2 KR ) R T B 75 SR A — ot Rk B — IR K Tk 5 o Tk FELA 2 P Ak 7 P B D V2 () AR AR
BEINE IR, EXTH BRI AU Bk Z sl i BRAR S 1, (43 7R Tolk A53g b 3t DAY
FARIEGRE ., G a A Xt T 40 AR DR B AR TE B MR R E S, SRTIN T AT B S r AR (0 R R T Il
BE— B0 R M 1A R TV AT B R

KPR AEMERE: SJRAERRADS: IEMHREY: &l rREBK

Research Status of Self-healing Performance of Devices Based on Dielectric Films

WU Kai, XU Zihang, ZHANG Chen, LU Zepeng
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: With the continuous development of energy and power technology, the demand for capacitors is increasing, and
the usage of various energy sources is emphatically required due to the scarcity of various resources. Higher requirements
have been put forward for various energy storage devices such as metallized thin film capacitors and energy conversion
devices based on electroactive polymers (EAP). However, such devices are highly susceptible to electrical breakdown and
have a high failure rate during the working cycle. Therefore, the self-healing performance of devices is of great signifi-
cance. This paper reviews the current research status of self-healing performance of metallized thin film capacitors and
EAP energy conversion devices both domestically and internationally. Firstly, this paper focuses on the development of
self-healing theory in metallized thin film capacitors and the influence of various key parameters on self-healing. Its
self-healing is the most stable and relatively well-researched. With the rise of dielectric elastomers, it is a feasible ap-
proach to refer to the structure of metallized thin film capacitors if the self-healing performance is required. However,
how to enable metal electrodes to meet the needs of large stress and deformation as a flexible electrode is a big challenge.
Carbon electrodes are the most widely used electrode material in elastomers, with excellent deformation ability. However,
the in-depth research on their self-healing performance is limited and there is a lack of mature theoretical support, making
it difficult to apply and improve them in the industrial field. Finally, the differences in self-healing performance between
metal electrodes and carbon electrode devices were summarized and compared, and some new development directions
regarding compliant electrodes were predicted to further expand the application of self-healing devices in the industrial
field.

Key words: self-healing performance; metallized film capacitor; electroactive polymer; metal electrodes; carbon-based
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