#oate BTH o# T Vol.54  No.7
2026 47 H %5 149—160 1T Journal of Materials Engineering Jul. 2026  pp. 149—160

SI A R, TS, VA R AF L SR W LA R RE W BER R B T g S S5 A BT T R [T ). R R, 2026, 54(7)
149-160.
ZHAO Peiqi, WANG Zixuan, JIANG Xueliang, et al.Research progress in preparation and structural design of polymer-based
dielectric energy storage films[J].Journal of Materials Engineering, 2026 ,54(7) : 149-160.

RAEMERTREEERMANGES
EMNZIT R R

AEEF BRI TF R FRORT g
(1 I TR MRS TG 9108 55 TR 5 AR e, 507 430205,
2 HRAHIREARAF,VLH il 226400)

#ﬁi%‘e-i&@ﬂé Rl LT RS0 GEAT T T ATl 09 R, r 28 gV S A 8 28 R H - T8l A A Lo R i il
o LT RBE P 75 g R A 138 280 R RTAE UIR 1 1) PR S  AS B R AR AR oK . TR B R LA e fifi B 23 B A R B2 oA

ﬂ%%ﬁ%ﬁ/\zﬂ%mﬁﬂﬁiﬁﬁm A SCNR A YL I L AR RE AR AT 258 T LA R A v A 0T AR A

B IEIE R o R A RRE A PR RE A REMLIE S, B UM L R B R I RS R O

FE R VUG L BE DL B — ST A BT BT 40 BT S04 T & RH D0 e o5, G F5 FLA e 28 14 1) 488 /= T kP B 17 1 4

DLl £ T2 MR AE o I, B0 H RSG5 30 G BB R IAE 1) — B 5 S5 OR R X BRA ) 3 i A Tl )

W& R JT kAT TR,

SRHRIA) R L A s HELAT T ) B R B 5 2R s TR

doi: 10.11868/}.issn.1001-4381.2024.000471 ~ CSTR: 32421.14.j.issn.1001-4381.2024.000471

RESDES: TB34  XEARIRE: A XE4HS: 1001-4381(2026)07-0149-12

Research progress in preparation and structural design of
polymer-based dielectric energy storage films

ZHAO Peiqi', WANG Zixuan',JJANG Xueliang', LI Xinxin*,YOU Feng"

(1 Hubei Key Laboratory of Plasma Chemistry and Advanced Materials, School of Materials Science and
Engineering, Wuhan Institute of Technology , Wuhan 430205, China; 2 Jiangdong Hardware
Equipment Co.,Ltd., Nantong 226400, Jiangsu, China)

Abstract: In recent years, capacitors have become widely utilized as core components in modern electrical
equipment and electronic facilities, due to advancements in electric power systems, communication, and
the electronic industry. However, film capacitors cannot meet the demand for future device miniaturization
due to limitations in energy storage density and temperature resistance. Therefore, the advancement of
dielectric materials with high energy storage density is crucial for achieving compact and lightweight
dielectric capacitors in the future. This review offers a succinct summary of the research progress in
polymer-based film capacitor dielectric materials. It begins by discussing the energy storage materials used
in polymer-based film capacitors, including their structural properties, dielectric properties, and energy
storage mechanisms. The study focuses on various dielectric materials, such as polypropylene-based,
polyimide-based, polyvinylidene fluoride, polystyrene-based, and polytetrafluoroethylene-based. It also
includes an analysis and summary of the advantages and disadvantages of each material,, which includes the
improvement of its energy storage density, the regulation of its temperature resistance, and the
optimization of its preparation process. Finally, in view of some existing shortcomings and deficiencies of

the current polymer-based film capacitor energy storage materials, the development direction of polymer-
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based dielectric materials is prospectively discussed.

Key words: film capacitor; dielectric material; energy storage density; process optimization; temperature
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Fig.1  Common polymer-based film capacitors and their control strategies
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