B 52% 95 W 2303-2311
2026 £ 5 A 31 H

LN ZN
High Voltage Engineering

Vol.52, No.5: 2303-2311
May 31, 2026

DOI: 10.13336/j.1003-6520.hve.20250328

W E AR R R AGE N TR R

BT, FXA, KEWEL B ML BRED
(1. e mARKRFIEEA Y TAZFE, L7 100083; 2. S HKFEAILALFEE, T 530004;
3. ek A RFEAE5EF LSRR, bR 102206)

B . VRN RGZ ORI, M R & Ik BE T 1 SR T A AR R B S R R . AR
s T FH O A 2R P A7 (BOPP) AR I R A HLHE H™ EEL 1120 1 LAl RE o FE AR T, X O PR | HL A S it v
PR N IR GBI SCHR 3R Y 1 IR R 515 O T A e [ 42 S, ] 88 AN [ 00 e o o 5 2 1 SR PR
BT (MAH) BRI (BO-(PP-g-MAH)), SKHL T il BE% L R E 48T . MAH Wk 3 55 3% DU 4G 707 BE A AL RE
DR TS, IS TR G T R . BhAh, WAL T S AR e RS, TR
e EH ) i PR G A, I B T I 0 B RE B0 . 5 RR T, ALK BO-(PP-g-MAH) i /i (1) i KT HL RE B
&9 7.33 Jem?, FETRHERN 93.16% . Z LA MRS 2 T HA U MERAR SRR TS &, 45 7 Hk
ol S e 8 2 T ik BE A RE A D [RL AR P ALAG, D e fik e P SR W o I It 1 ) B

REEIR): RS B, XUE R, MR fEREE L

Effect of Biaxial Stretching Ratio on Energy Storage Properties of Grafting Polypropylene
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Abstract: The energy storage density of film capacitors,as the core energy storage components of power systems, mainly
depends on the dielectric permittivity and breakdown strength of the dielectric material. However, commercial biaxially
oriented polypropylene (BOPP) dielectric material with a relatively low dielectric permittivity severely restricts the en-
hancement of its energy storage density, which has become a key constraint for its application in advanced power
capacitors. In this paper, a synergistic tuning strategy of solid-phase melt grafting and bi-directional stretching is proposed
to prepare maleic anhydride (MAH) grafted polypropylene films (BO-(PP-g-MAH)) with different bi-directional stretch-
ing multiplicities, which achieves a significant enhancement of the energy storage density. The MAH polar groups
enhance the polarization ability of polypropylene molecular chains to increase the dielectric permittivity, and the intro-
duction of electron and hole traps can improve the breakdown strength. In addition, the biaxial stretching process induces
oriented alignment of the polar groups to form a highly oriented crystal structure, which suppresses the carrier migration
and reduces energy loss. The results show that the optimal BO-(PP-g-MAH) film exhibits a maximum discharged energy
density of 7.33 J/cm?, a charge-discharge efficiency of 93.16%. This paper innovatively combines molecular graft modi-
fication technology with the biaxial stretching process, revealing the synergistic mechanism of graft modification and
stretching ratio on the energy storage performance, providing a new approach for developing polymer dielectrics with
high energy storage density.
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