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Research on Influence of Microstructure of Polypropylene Film of Power Capacitor on
Its Performance
ZHAN Haiya, XIN Jianwei, WANG Zhonghui
(Xi’an XD Power Capacitor Co., Ltd., Xi’an 710082, China)

Abstract: Polypropylene film is used widely in electric devices due to its higher mechanical and better elec-
trical properties. It is necessary to improve the high temperature resistance and other physical as well as
chemical electrical properties of the polypropylene film in order to keep the electric devices made of poly-
propylene film to be used in extreme environments (such as high temperature). However, there are many
factors influencing the high temperature resistance and other physical as well as chemical electrical proper-
ties of polypropylene film. In this paper, the micro-factors (including the isotacticity) of the polypropylene
film is taken as the research object with purpose of researching the influence of the micro-factors (including
the isotacticity) on the properties of the polypropylene film and providing test data support for performance
improvement of power capacitor.
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Fig. 1 Polypropylene with three different stereoscopic
structures

5 R A WL AG I o B gy B D
ARSERR G A 2 TR E R RN
SERLRE 5545 SR ORLRE RE T R o R S RE AR A
WU AR , B i A T 4

3 RRGEEEL IR

3.1 BEEMTER

JEE B8 (0 R FH b i S R I N A
FEFPRILAE (14 S REA LA 4 ASBES I T
FrifE GBIT 13542.2—2021.,

T P 2 2 SRR P I i (DL 1, RN e
JEREE R X B B LI 2, Hige 1R 2, iDL
4 bR 110 3R DS M 0 I ) T A 25 #0714 31 Tl
(=1.5~+2.5)% W, ¥ hiE2ZE . K] 2 T RP6 pm #YE
VLR B S XN (5.974 70,6.040 30) MP6D [
JEIE R BAE X ] 4 (6.014 96,6.095 04) .RRPS wm
(1) S J2 1 R E A5 X 7] 24 (8.084 96, 8.165 04)
HMP8D 8 2 R B HIX 7] 4(8.043 85,8.161 15)
4 PR RIS B 2 S AR il BB ARV : RP6 pum>
MP6D=RRP8 wm>HMPSD, [F] 55 5L & i) 8 R AL Jis
()RR BE B ST Ml e AR T e B, JFL v A de
151 8 HMPSD i i Jhak 7o S 88 350 50 1 e 2%



2025 455 1 1] LRE %

HL ) R 2R SR DN M B O R X PR RE A 2 M

(2171

®1 BERENEREEENEE

Table 1 Laminated thickness measurement value of film

JEPEI (L / wm
i FEAh REARL RRAL RRERD

18 28 38 48

S D22/

pm %

RP6 pm 6.01 8.09 6.06 806 6.01 0.2
RRP8 pm 809 813 813 815 8.13 1.6
MP6D 6.06 6.02 6.06 6.08 6.06 1.0
HMP8D 8.06 8.15 810 810 &.10 1.3
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Fig. 2 Thickness interval diagram of polypropylene film
laminated method
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Table 2 Gravimetric thickness measurement of the film
JELRE ) e/
1 e P
1:% *‘:F‘DD *‘:F‘DEI *‘Tﬁﬂﬂ ﬁéﬂlﬁl
m
1% 28 3w 42 P
RP6 pm 5.55 5.51 5.55 5.59 5.55
RRP8 um  7.40 7.46 7.48 7.54 7.47
MP6D 5.81 5.75 5.81 5.87 5.81
HMP8D 7.69 7.84 7.75 7.76 7.76
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Fig. 3 Gravimetric thickness interval of
polypropylene film
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Table 3 Porosity rate of polypropylene film
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Table 4 Roughness of polypropylene film (Ra)

Ra/pm
Fiak FERL FERY RERY AR

15 2% 35 4%

Ra-F#
{E/}Lm

RP6 pmA i 0208 0.189 0.184 0.190  0.192
RP6 umBH  0.257 0.222 0.218 0.203  0.225
RRP8 pmA i 0.212  0.234 0239 0.218 0223
RRP8 umBI  0.299 0.353 0354 0284  0.323
MP6DA i 0.078 0.070 0.084 0.081  0.079
MP6DB [ 0.069 0.071 0.069 0.076  0.072
HMP8DATH  0.097 0.093 0.099 0.105  0.100
HMPS8DB [fi 0.108 0.117 0.102 0.109  0.109
0.40r
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Fig. 4 Roughness interval diagram of polypropylene film
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Fig.5 Microstructure diagram of polypropylene film
surface
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Table 5 Breakage elongation and tensile strength of

polypropylene film
_— WP F e WMo i i
B/ (B/MPa (D% (Yh)/MPa
RP6pm 33 216 125 121
RRP8um 34 218 124 124
MP6D 42 241 134 131
HMP8D 52 252 154 143
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ALy T IFGE 1 AR [ IR B S e 4



2025 455 1 1] LRE %

HL ) R 2R SR DN M B O R X PR RE A 2 M

(2171

T 00, 8 Iy IELBE R 3E 9 A, 43 Bl 80 °C .85 C.,
90 °C.95 °C 100 C . 105 °C . 110 °C . 115 CHI 120 C.,
HRE N HEREE 1 A A R AR AR DL 67

4.0r Hikx

3.5F —e— RRP8 um
° —e— MP6D
> —— HMP8D

i 80 8 90 95 100 105 110 115 120

7/°C

Elo RAKGHEREMNmAWGER
Fig. 6 Longitudinal thermal shrinkage rate of

polypropylene film
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Fig.7 Lateral thermal shrinkage rate of
polypropylene film
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Fig. 8 DSC curve of polypropylene film
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Table 6 Melting point and crystallinity of polypropylene

film
FA% & RU/C SEEREE/%
RP6 pm 170.6 43.57
RRP8 pm 170.8 47.15
MP6D 166.2 45.48
HMP8D 169.0 52.82
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Fig. 9 Weibull diagram of DC dielectric strength of
polypropylene film
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Table 7 DC dielectric strength of polypropylene film

- A HLTR e/ ME I HLBR BT B (E
(40 #0)/(V/pum) (40 5)/(V/um)
RP6 pm 420 487
RRPS pm 511 543
MP6D 500 576
HMPSD 535 616
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