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Thermal Ageing Behavior of Oil-paper Insulation and
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Abstract: The thermal ageing behavior of insulating paper and the evolution of refractive index of cellulose fiber
during thermal ageing process were explored. Accelerated thermal ageing experiments were carried out on the oil-
paper samples at 120°C and 130°C, respectively. The degree of polymerization, furfural content, and carbon and
oxygen gas content were measured at different ageing periods, and their changing laws were explored. According
to the change trend of the crystallinity of insulating paper in the test, a reasonable inference was made about the
change of its refractive index, and further analysis was carried out by the Abbe refractometer. On the basis of
dispersion staining color method, the evolution rule of refractive index of the oil-paper cellulose fiber during
thermal ageing was explored. The results show that as the ageing progresses, the degree of polymerization
decreases, while the furfural content and the carbon oxygen gas content increase, the refractive index and
crystallinity of the insulating paper increases, and the refractive index of the oil-paper cellulose fiber increases
also. The refractive index of cellulose can be considered as a new type of ageing characteristic of insulating paper.
Key words: insulating paper; characteristic quantity; dispersion staining color; fiber; refractive index
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Tab.1 Basic performance of insulating oil

PERES AL Bl
FEQ20C)(gem?) 884.6
IBENFE(40°C)/(mm?/s) 9.652
i g/ C <22
A s/C >140
P& {H/(mgK OH/g) <0.01
KI5 77/(mN/m) 47
A SR ARFE R £(90°C)/% <0.01
#a 2 i 2 UK (2.5 mm 5] [/ V 38

®2 BERNSH

Tab.2 Parameters of insulating paper

PaE 28 Al
JE % /um 130+7.0
FIHI L/ (g/em?) 0.90+0.05
REHE >1200
PUak SR (DA )/(KN/m) =10
PUOK 5% (B 7] )/ (kN /m) >4.7
ZESJE/(um/(Pa-s)) <0.510
A % B /(kV/mm) >8
K93 1% <0.7
KB % 6~9
TARA R AE R (100°C )% <0.5

I A RIS FE P T < 1 e, K 48 ik AT
FLARN 80 mm F [ JE 26 2 4R 4E 50 Pa A1 80°C ) 3 4%
3 o oy ISR 7K 48 e, BUIASE 0L AR T 25 o i
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Tab.3 Thermal ageing temperatures and

corresponding ageing durations

AR E/C 120 130

AL A/ 7.10.22.35.60.120.180  4.7.10.22.35.60.90
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Fig.1 Principle of dispersion staining method
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Fig.2 Fiber collection observation process
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accelerated thermal ageing experiments
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Fig.4 The crystallinity index of insulating paper

222 YL ARITAFE N E RS

6 T A 1 T L B A 2 AR A R
o FRAUESE . K BT DL A AT 24 4a 21 4%
BT 5 2 &, 45 R an B s Fros . MBS aT LA 3,
2 AR T 5 R B ARG AT [ e KT K, 5
B HER AR AT o R BT DL A A S F
L SR AP WU 1T AR o0 200 R SRR T 1, 1T
A 46 5 4% 1 2 THTAFDO R AR S DAL, 3 b I 5 A e R
W b 15 IR 2 A0 A48 5 AR 1 Fr S S B 22 A4 IR TR) ) AR AL
& 45 R I ARG .

1.64- /’

?lﬁﬁﬂ‘%
B
Q

1.60-[]

1.58

80 120 160 200
ZALER R/ R
&5 BERITFTER

Fig.5 The refractive index of insulating paper
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