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Preparation and performance of cotton pulp composite insulating
materials with different raw material ratio
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(Liaoning XD Xingqi Electrical Materials Co., Ltd., Liaoyang 111000, China)

Abstract: In order to improve the toughness and oil absorption of wet-processed insulating parts such as insulation molding
parts and angle rings, strengthen the process operability in the assembly process, and thus improve the operation reliability
of transformer, the performance of the cotton pulp composite insulating paper with different raw material ratio was studied.
The cotton pulp ratio of the cotton pulp composite insulating paper was determined, and then the finished product was
processed and their performance was tested. The results show that the comprehensive performance of the cotton pulp

composite insulating paper with 25% volume fraction of cotton pulp is the best, and the corner ring and insulating parts

produced by the cotton pulp composite insulating paper have better flexibility and oil absorption.
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Tab.1 Basic physicochemical properties of cotton pulp

composite papers with different raw material ratio

IKEE
MERAR wR R RE K B KH ERARER
SE%  Ngm?) /mm [(gem®) HE/% pH /% WW4EER/%

A
22 102 0.177 0.58 53 7.61 021 0.92/2.16
23 99 0.171  0.57 54 7.57 021 0.92/1.92
24 99 0.175  0.56 52  6.02 0.22 0.80/3.02
25 101 0.164  0.55 53 571 021 0.84/2.11
26 101 0.175  0.53 54 587 0.22 0.60/2.90
27 101 0.176  0.51 52  5.62 0.22 0.52/3.06
28 100 0.174  0.50 5.1 5.68 0.20 0.44/2.96

I TR SR A B 1 R LU AR IR B 2/, BE A A
pa R SO AR ik 0 N N
MHA A RE S M HSH G RN A L EH
5K MR I i ) T S P A [F K, OF HAR
R & BARRN , O Al P AL E BE S B L
No RPFMKE G AGAGRER R LB DT
A G AR I W L X T S S il AR
JE 3z /N T A G AR P I R T SR A A A

£S5,
2.12 K

WS a1 28 T R i AR 400 5 2R 8 B AR ) 22 A ik
A TE] JE RS B R S A 26 2 AR RE 1 W 2 0
R 1R

75
744
731
_ 72
;ﬁ 71
= 70]
= 691
681
671
661

TS 25 2% 2 %
FRI AR E0%
E1 ARENELLRRESBRERIINAE

Fig.1 Oil absorption of cotton pulp composite insulating

papers with different raw material ratio
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Fig.2 Electric strength of cotton pulp composite insulating

papers with different raw material ratio
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Fig.3 Tensile strength of cotton pulp composite insulating

papers with different raw material ratio
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Fig.4 Tear index of cotton pulp composite insulating papers

with different raw material ratio
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Fig.5 Diagram of insulation-shaping component for the

middle winding lead out
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Tab.2 Comparison of deformation of insulation-shaping

component
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Tab.3 Performance indicators of insulation-shaping

component
AR5 H PR iRl UL}
W JE/(g/em?) 0.7~1.0 0.82
Pk 8 %/ MPa — 34.78
K 2/% — 3.82
AL <6.0 0.22
W45 2/% T <6.0 0.23
JE 1] <8.0 3.06
K 1% <7.0 6.62
K53 1% <1.0 0.23
KA IR L5 % /(mS/m) <8.0 3.95
KA pH A 5.5~9.0 6.66
HL AR (P )/(kV/mm) >10 26.78
itk 2/% — 75.50

M 3T LU, Wi 2 A 8 S A0 R R A 1 4%
T ks M FE AR 2 75 A br i 2K, Horh Bk R R IR 3 1
34.78 MPa, fil & 3 K 3.82%, Jh # K58 E A
26.78, i N 75.50%. RPN E & 45 48E
72 B R A A 9 A2 A A SR ) [ B LA B A SR
014 B Wy 1t 5 BT 5 2 G O AR R L 2 AR
P ST AR 28 R is AT ] S

3 i

(DFEFEMKS NGB, R E G485
AR B FEAN T B, R K o0 & i 2K 5 SpH fH K
e 4 3 A B AR PR AR A

(DFEEME SNSRI, MR E & 4%
2R AR WR T AN Wy BT, 5K 5 B AN BT T B HLAR
FEEAE R FARTR 3 2R 25% I ik B d oK, Ty 7 2R 4 40
AZZHRIAB N EIIFEN

(3D AR 9 52 5 2 5 AR 7 R 246 25 1 B A I
T A8 T B AR T 100% AC J 44 2 4R AE 7= 11 40 2%
A, B R KO iy AR Y20y A i, 2L
AR AR /AN 5 2% TUPE RE 220956 AL b HE EEOKR, [N B A



@wEsFRL 2024,57(5)

TR AR JFURHAC LA IR 52 A 48 SR 2R I ) 26 55 1 RE AF T 65

SEGF A S AR i A

g5 B BB R BN 25% KRR 4 248
3 AR ER £ 1k B S it A5 FH 2 JEURE I L 1) % F A S
G MG AR 7 BRI A e 3R TH ST A W
P, T JHC 2B e R v 0 2T SR AR, AT R T
A2 s a (R IB 4T T SR

EEPEIE

(1] K82, LR o BELTIE, 55 | v T 45 U A8 T 2 1 1] H 4 400 25 5 4
374 HT ). w8 L R 4 R ,2022,48(9):3526-3532.

(2] WAFR,E DU, T B, 55 . F 3 M Al i 46 G s A T R A AT BT
FFFE[I]. A8 JE #%,2019,56(3):1-6.

(31 BRACAT . )R T 48 S 4 R 5 1 T 1 A FR (D). 55 bR 0,2005(2):
22-25.

[4]  OVREASR, TR 38 T J8 SOM 8 R 3 4B S R I AR 7 T 2] AR AR
Z%011,2013,44(2):33-36.

[5] PREVOST T A, OOMMEN T V. Cellulose insulation in oil-filled
power transformers: part I - history and development[J]. IEEE
Electrical Insulation Magazine,2006,22(1):28-35.

[6] HOLLERTZ R, WGBERG L, PITOIS C. Effect of composition

and morphology on the dielectric response of cellulose-based

electrical insulation[J]. IEEE Transactions on Dielectrics and
Electrical Insulation,2015,22(4):2339-2348.

[7]  BRJG AR50, BESE 17,55 R 2L 47 Y 75 20 IR B8 48 S 4B ) o
FHT]. o & 4527 412,2018,33(3):28-33.

[8] byl 3EAE, R iR, S5 . FE T 48 S A0 HL S M A 1 TR 95 0 s F AT
JRE[I]. H [ FHL TR 24 91,2022,42(8):3086-3098.

[9] JEm A, 2R 0R, B K, 5 . 2 0L TR SO 24 R AR il 4% I e bk
Be[J]. 4621 81,2023,56(3):1-8.

[10]  XUAEAE . BT 4 25 A VR ORS00 1 20 9 0], S A< 4R0lk, 2016,
47(3):13-16.

[11] SRR, ISR B A A6 A8 e 4 FH 48 25 Ao 2 B 1) 22 I
R I]. 48444 8,2020,53(10):96-102.

[12] IR A, BRI, A . 728 e 9% 440 2 AR RV 22 1k 7 28 45 P 1 7
[7]. 45241 81,2021,54(8):52-59.

[13] 5K 4S . AR 40 2406 K0 e AN A 5 BE 1 DR s [T]. TF it 5 R B
R,2009,36(5):84-85.

i HER:2023-07-15; #& B HH#H: 2023-08-09.

EERE M E LA1987-), B (#k), i FAREA, TR, &
MNERFGETES BIRE BATERA L% 0T A
Y AR AR TF L R BCF AL SRR T AR
Ik,





