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Comprehensive Performance Comparison of Ultraclean Polypropylene Film for Capacitor
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Abstract: The main performance index of a series of ultra clean polypropylene film for capacitor prepared
by different polypropylene granules and film manufacturers are studied. The difference of each performan
in crystallization characteristics, thermal performance, dielectric performance and insulation performance
of capacitor film prepared by different polypropylene granules is compared. The test results show that the
performance of some domestic-made polypropylene film for capacitor has reached the standards of imported
film, but the former still has such problem as low crystallinity and weak quality of thin films. There are still
gap between the domestic - made polypropylene film for capacitor and the world level. The domestic
polypropylene granules and optimization of film preparation processes still need imporvement and the
preparation of the film process still needs optimization.
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Table 1 Sample number of BOPP film for capacitor

Hi s FHE RiRH 5K ETAT I3
A-1 12 pm kb1 RS A
A-2 11 pm HECURR 2 BT A
A-3 12 pm ECURERE3 JET~ A
A-4 5.8 wm kLR 3 B A
C-1 12 pm i CURERE3 &S C
C-2 13.6 pm BECREL3 i)~ C
D-1 5.8 wm HECREL 3 5D
D-2 5.8 wm EF=hrkt 4 J&) D
Y1-5 5.8 wm EP=hkl 4 BETY

1.2 #rRbEge R
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B REMIE B o D3R FH 3 S L0, Y0 B
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122 %5 dy gtk
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Fig. 1 FT-IR of polypropylene film
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Fig. 2 X ray diffration diagram of polypropylene film
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Table 2 Crystallinity of polypropylene film
(%)

Ji5 A-1 A-2 A-3 A-4 C-1 C-2 D-1 D-2 Y1-5

Xa 50.64 51.68 50.39 48.70 53.87 50.99 51.29 50.61 50.18
Xao 51.50 52.39 52.62 51.69 52.40 51.47 52.07 52.16 51.45
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Fig. 4 Maelting and crystallization curves of
polypropylene film
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Fig. 5 Variatino of dielectric constant and dielectric loss
of polypropylene film with frequency (10~10° Hz)

2.5 BAKBHEBENASIEL

H12(2) AT AAMINEL 7 E T30 A B bR
JHCEE B R, AT 52 1 S P 22 0 O i BE R i
AR TR A H B B 2 A i, Heah 2 3l oy |, i
R RE R B o AR e ) o S b R
MR 25 B 1) 2 R e P, Tl 5 1 FL A A FE =
Y R Al SR . Wi 6 F R, f# ] Weibull 434
i1t BOPP WSS i M B i e i o i . i T
FEACTR LG T, AN I8 5725 FL T T B50RE Ak P 3 11 4
AW R, AR ER IR AN T R AR AR Y
i E I T BT S



2024 4F55 11 EUTE,E ARG R NSRS L (REE2118)
0.61 0.6¢
» A-l A-1
04} o A2 Ty 04F A2
a4 A-3 > * A A3
02F 5 A4 oy, / 02f 243
I eres: A &
» D-1 | » D-1
e D-2 e D-2
*Y1-5 *Y1-5

log[-In(1-P)]
L &b d
o N BN

-1.0p
12}
~14 : : : )
300 350 400 450 500
Electric Field/(kV/mm)
(a) 227
&6

log[-In(1-P)]
s
> N B

°
: O \\
L 4 L
- h -4

-1.0F
-1.2F (;//i [
~14 L L L ! L L I
400 450 500 550 600 650 700 750
Electric Field/(kV/mm)
(b) EL

RAGHEENE FIHRMETH RS

Fig. 6 Weibull distribution of breakdown strength of polypropylene film
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Table 3 Table of comprehensive performance of polypropylene film

i A-1 A-2 A-3 A-4 C-1 Cc-2 D-1 D-2 Y1-5

AR /(Vimm) (DCFME) 68295 61122 62471 61676  679.44 63220 617.82 58527  617.04
D FIRE/(Vimm) (DCHARAY) 57522 49524 52419 56481  631.15 59441 44828 43636  474.58
HFRE/(Vimm) (ACT-H{E)  459.09  438.78  419.18 42134 45041 42697 40827  429.69  463.82
T EERIE/(Vimm) (ACHRARIE)  433.63 36190 37097 398.15 418.03 40559 344.83  309.09 372.88

FHXT A L B 2.27 221 2.26 2.26 2.33 2.25 2.19 222 221

e BT FE R £ /<107 7.16 6.43 6.60 437 4.96 7.21 4.06 18.00 4.11

PRFR LR /X 10" (Q - m) 1.32 2.26 1.93 2.00 1.50 1.89 2.76 0312 18.00
Tio/C 449 408 4423 4157 4376 4469  407.6 3904 3826
T./°C 16240  160.30  159.20  161.70  159.70  159.00  163.00  163.10  161.80

T./°C 121.40  119.40  119.40  120.50 118.00 11820  120.60  120.40  120.00

Xe1% 50.64  51.68 5039 4870 5387 5099 5129  50.61  50.18

Xe% 51.50 5239 52,62 51.69 5240 5147 5207 5216 5145

T AT DL, ik FURDRHG] £ WS C—1 45 52
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