454 55 11:0063-0067
20244E2 A

L AR A S oD M

Power Capacitor & Reactive Power Compensation

Vol.45,No.1:0063-0067
Feb. 2024

DOI:10.14044/j.1674-1757.pcrpe.2024.01.008

R BRI A B R R 5 S AR 5%

BEAR, N, 145, TR, HILK
(A fb TR=HUH TRE2=BE, dbat 100029)

W OE. ABERAE BN E K A GRS P, 0578 R M B EF B E RN L
R EH( B 16 & 256 &) 6 TR R M I, 3 3 R B BB R0 L9 A8 S A B BiAe L &
Tk G PRSI AR, SRAW LT EHH | BAORAEHERL, 16 &.256 &
09 B M B IR 0 A B AR 23.2% Fn 37.0%, A 9 FAE 5 A EIK 36.94% Fo 58.56%. % F
5& RIS 11% F2 23.3%, 354 3% Z 5 A 35T 5.3% A= 18.98%., 24 &b H ALK EZ 6938 S m¥g K, %
PR AT R R LG A AR ] R 4R IR . KR AR — A R AR e AR T A
G EF

KEIR: M EE; SRR, Rk, RAk; &4

Preparation and Performance Study on Micro-nano Laminated Polypropylene Dielectric Film
JIAO Zhiwei, WANG Li, HE Wei, YU Yuan, YANG Weimin
(College of Mechanic and Electronic Engineering, Beijing University of Chemical Technology,
Beijing 100029, China)

Abstract: For solving such problems as low dielectric constant and low dielectric field strength of polypro-
pylene film, it is innovatively proposed to prepare polypropylene films with different numbers of layers
(1 layer, 16 layers,256 layers) by adopting the micro-nano-layered extrusion technology, and the dielectric
constant, dielectric loss, breakdown field strength, crystallinity , and mechanical properties of polypropylene
film with different numbers of layers are characterized. The results show that, compared to 1-layer polypro-
pylene film, the dielectric constant of 16-layer and 256-layer polypropylene film is increased by 23.3% and
36.3% , the dielectric loss is decreased by 6.25% and 45.8% , the breakdown field strength is increased by
11% and 23.3%, and the tensile strength is increased by 5.3% and 18.98%, respectively. The crystalinity is
also increased witht the increase of the number of layer. The technology has a significant improvement
effect on the dielectric performance of polypropylene film. This work provides a new idea for the improve-
ment of the dielectric performance of a single material.
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Fig.1 Schematic diagram of twisted flow channel
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Table 1 Thickness characteristics of the prepared micro-
nano laminated films

FEEaE R AR pm HREE /im
0 1 50 50 000
2 16 50 3125
4 256 50 195.3
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Fig. 4 Dielectric loss of polypropylene film with different
number of layers
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Fig.5 Weibull distribution of the breakdown field strength
of polypropylene film with different number of layers
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Fig. 6 DSC curve of polypropylene film with different
number of layers
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Table 2 Melting temperature (7. ) ,enthalpy of melting
(AH,,) ,crystallinity (X.) of polypropylene film with
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25 T./°C AH,/)/g X. /%
12 166.41 70.31 33.64
16 )2 166.75 74.57 35.68
256 J2 166.17 78.97 37.78
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Fig. 7 Infrared spectra of polypropylene films with
different number of layers
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