59K 3. 132-139
2026 4E3 H 20 H

M EL

Insulating Materials

Vol.59, No.3: 132-139
Mar 20, 2026

DOI:10.16790/j.cnki.1009-9239.im.2026.03.015

FE 2SS TM215:TQ325

i S 2 TR R O B 5

BRFR, &%, H A, BRI, RARAC, HALS, K

(1. PESFERARAAENE RS EHENIEAFFE, & M 510700;
2. S BARYE WAIRFR, B HT 530004; 3. HAE AEEARIFAENE, JTH Ak 541004)

O BEE R R 1 AL D A AN O T 1) R A G SR D A VRS R F) A RE I i DL R DA
NS R R R PR A R i O SR . D, ARSI I KO BV R BOE R T 4-F 3K 2R B R T3 ) (PP i
AN R 2 Bk PP RS AR, R G TS R Bl 3 0 PP 4 & PERE ISR o 285 SRS I - e el vk i e AR T 2 ket
[R) 1S5 W2 18] 43551 9 120 min Al 150 min. B354 30 A0 I8N, -5 47 il 2 HH B0 170 (03 5 170 B8 sl 3, el 44 o th 2k
I 1) e i S I R B B . R R 0.88% IR, LA PP (1 i i S5 R I A R i v, AU S A B R K {E 400.8
kV/mm, [ B B i KA 09 9.52%10" m™ eV, AR T 40 PP AT R B B 3 52 S RABL SR THAFIE 3.8 % o

SR SEAR TR A I VI s B R s AR s A TR RE s AR RE s FEBIFRE SR

Study on properties of modified polypropylene films with
different grafting rates
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Abstract: With the development of power electronic equipment toward high-frequency, miniaturization, and integration, the
performance of traditional polypropylene (PP) film materials is gradually becoming insufficient to meet the requirements of
modern capacitors for high electric strength, low dielectric loss, and long service life. To address this, the modified PP film
materials with different grafting rates were prepared by grafting 4-methylstyrene onto polypropylene (PP) via an aqueous
suspension grafting method, and the effect of grafting rate on their comprehensive properties was studied. The results show
that the optimal swelling time and reaction time of grafting modification are 120 minutes and 150 minutes, respectively.
With the increase of grafting rate, the heating melting curve tends to shift towards lower temperatures, while the cooling
crystallization curve tends to shift towards higher temperatures. When the grafting rate is 0.88%, the modified PP exhibits
the highest tensile strength and elongation at break, with the electric strength reaching a maximum value of 400.8 kV/mm,
and the trap density reaching a maximum value of 9.52x10" m™-eV", which is nearly 3.8 times higher than the maximum
trap energy level density of pure PP material.
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Fig.1 Experimental process for the preparation of modified

PP by aqueous suspension grafting
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