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Abstract: In order to compare the thermal ageing properties and application characteristics of polyamide fiber
paper commonly used for wire wrapping in the market, the thermal ageing properties in air, metal, and oil, oil
absorption properties, and oil pollution properties of 2 mil aramid paper for wire wrapping from home and abroad
were studied. The results show that the thermal ageing properties of three kinds of meta aramid paper in air are
basically at the same level. When the aramid paper contacts with metal, the thermal ageing properties of the
domestic aramid paper (2") is significantly lower than that of foreign aramid paper (1%) and ZhuZhou Times Fiber
Pioneer aramid paper (3), the gap with the latter two is at least 15%, and the performance retention rates of the
latter two are basically the same. After the aramid paper conducts thermal ageing in mineral oil (105°C), synthetic
ester oil (130°C), and silicone oil (150°C) for 168, 336, and 504 h, respectively, the properties of three kinds of
aramid paper do not decrease significantly. After the aramid paper is immersed in insulating oil, the oil absorption
characteristics of three kinds of aramid paper are close, and there is no obvious pollution to oil, which indicates
that the aramid paper has good compatibility with insulating oil. The research shows that the comprehensive
performance of 3" aramid paper is better than that of 2" aramid paper, which indicates that 3* aramid paper can
realize the domestic substitution of high level aramid insulating paper.
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Fig.1 Thermal ageing properties of aramid paper for

wire wrapping in air

4006008001 000 h, 1781 3* (I 9\ A% [ 470 5K 58 B 1%
FERINTE 47% oA, B S5 AR FE R I 7E 65% &
A, T 27T A [ K R R AR A 2R 3 N 26% Fi A
LA 5 P IR R N 42% oA . WA 19,3755 e 4R AE
B AR, S T R OR R AR A — B, B = T 27
J5 AR, A 1000 h 5 & U AE 22 B Ok 3] 20% LA
S G s o R T R P A S R I R o
£, 95 45 40 7E 4 v 2240 1 R R T A S AR .
T DR SR i P A A A L L R A v 1 S B
b B ER 3 1 A s AT IR SR A I R AR . )
3T UK T MR T N T mR AR,
BXTTRMNEY . X TCER 5 5 5 8 W55 5V 2%



40 R OWEE: SRS T TR O I I 4T 4 AR A A B R Y BT T @it Rt 2022,55(8)

2007200 400 600 800 1000
it [Al/h
(EYENEEE T

2007200 400 600 800 1000
Fif 18] /h
(b)) Uk o
1001 .
+2:
901 3
x 807
B
% 70
X 60
501
40 : : : : .
0 200 400 600 800 1000
Fif 18] /h
(c)HL AR S

2 SHBRFTRRERPHRELLEE
Fig.2 Thermal ageing properties of aramid paper for

wire wrapping in copper
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Fig.3 Thermal ageing properties of aramid paper for

wire wrapping in aluminum
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Tab.1 Ageing data of aramid paper in mineral oil (105°C)
1* 2* 3"
MR/ gmprakan BRI RAIRE  HUIRTKER BRGSO AUAdKSR BURBTOKER R
FE/(kN/m)  FF/(kN/m)  /(kV/mm)  BE/(kN/m)  J/(kN/m)  /(kV/mm)  FE/(kN/m)  E/(kN/m)  /(kV/mm)
0 3.85 1.85 23.0 3.60 1.58 16.8 3.92 1.93 22.8
168 4.00 1.93 420 3.67 1.65 39.9 4.06 2.06 40.8
336 3.95 1.95 42.1 3.68 1.66 40.5 4.05 2.03 415
504 4.02 1.90 41.4 3.65 1.63 40.0 4.00 2.01 40.7
Fz2 FBARKEARIEEHEPHELEIE(130T)
Tab.2 Ageing data of aramid paper in synthetic ester oil (130°C)
1* 2* 3*
B E/h - g pooksm BORBIoKIE  RUIREE GUakR BBk BSUREE SURPIKER  BEAbikeR  URE
BE/KN/m)  JE/(kN/m)  /(kV/mm)  E/(KN/m)  FE/(kN/m)  /(kV/mm)  E/(kN/m)  FE/(kN/m)  /(kV/mm)
0 3.85 1.85 23.0 3.60 1.58 16.8 3.92 1.93 22.8
168 3.89 1.89 477 3.65 1.64 46.8 3.80 1.91 50.5
336 3.89 1.90 48.5 3.62 1.65 473 3.84 1.90 51.0
504 3.83 1.91 48.0 3.64 1.60 46.4 3.80 1.89 512
#z3 FALKAEREBPHZUEIEASST)
Tab.3 Ageing data of aramid paper in silicone oil (155C)
1* 2* 3*
WRMTE/D gphrakes  BUaPIkeE  WAUGRE SRR BOpokER RSURIE SUPTKIE  BUPURIR R
FE/KN/m)  FE/(KN/m)  /(kV/mm)  FEAKN/m)  E/(KN/m)  /(kV/mm)  BE/(KN/m)  BE/(KN/m)  /(kV/mm)
0 3.85 1.85 23.0 3.60 1.58 16.8 3.92 1.93 2238
168 3.88 1.86 437 3.66 1.62 41.4 3.90 1.90 42.6
336 3.91 1.87 432 3.60 1.62 40.5 3.92 1.86 42.1
504 3.90 1.89 43.0 3.57 1.59 40.9 3.87 1.89 429
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Tab.4 The oil absorption characteristics test results of aramid paper

1% o 3#
T H
T A R ik i T AEREEH R T A RE FEEi]
W% 2R /% 25.7 24.1 24.9 26.8 24.8 26.5 26.4 243 25.5
A 3.93 3.85 4.00 3.62 3.59 3.65 3.92 3.93 3.93
Pk 8 /(kN/m)
17 1.90 1.98 1.93 1.60 1.67 1.62 1.98 1.96 2.03
N 6.66 6.86 6.82 6.15 6.23 5.97 6.94 6.58 6.52
K 2/%
T 1A 4.92 4.83 4.65 451 4.48 433 479 4.60 5.21
I AP LA B /(K V/mm) 42.1 49.1 45.8 439 49.7 44.6 42.6 51.4 47.1
RS FREAETHHPIRLER
Tab.5 Test results of aramid paper in mineral oil
o 0 14 2 i 195 94 245 et 345 e
e TRFEIE IS L IR I S L TR IZE L TRFEIZE IIE L
RILDUIEY) R ILGTED) R ILGUEY) R ILDTIED)
IR {E/(mgKOH/g) <0.01 <0.01 <0.01 <0.01
A JFRBFE I #(90°C+2°C , 50 Hz) 0.000 2 0.000 2 0.000 3 0.000 3
o 7 B R (212.5 mm Bk B )/kV 58.4 56.7 56.0 57.1
H, — — — —
0, 350.1 236.67 227.58 223.69
co 33.71 75.67 37.92 35.18
Co, 620.1 473.1 539.41 556.22
TH A AR AR B &/ (WL/L) CH, — 10.01 491 5.56
C,H, — 0.44 — —
C,H, — 0.57 0.89 0.73
C,H, — — — —
Sy — 11.02 5.80 6.29
M S~T 51,3 R GRS RMAHE 3 Zip
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Tab.6 Test results of aramid paper in synthetic ester oil

A I R 2 15 G 25 YL 35 Y
o BUREE B RS BV RS BV RS BV
A WIED) A WAIED) R WIHED) R WIGED)
21 /(mgKOH/g) 0.02 0.02 0.02 0.02
A AR E/(90°C+2°C , 50 Hz) 0.028 4 0.0329 0.0393 0.036 7
o 77 H R (@12.5 mm BR EL )k V 69.4 70.3 68.7 69.6
H, — — — —
0, 204.7 243.6 237.85 243.15
co 29.2 69.07 87.93 98.72
Co, 400.35 444.42 539.14 553.91
R SRS/ (WL/L)  CH, 3.56 — 432 —
C,H, — 0.47 — 0.81
C,H, — 6.51 7.26 8.14
C,H, — — — —
sy 3.56 6.98 11.58 8.95
FT7T FRKAEEHPIRLER
Tab.7 Test results of aramid paper in silicone oil
Rz g 2= 1995 44 245 i 345 G
o TP B RS B TR I I PRI BT
K WITEY) K WITEY) R ILITEY) A WITTEY)
R 1H/(mgKOH/g) <0.01 <0.01 <0.01 <0.01
A R AGFE R $(90°C+2°C , 50HzZ) 0.000 2 0.000 3 0.000 5 0.000 4
o % U (D12, 5mm BR HLHZ) KV 60.1 59.4 58.3 60.5
H, — — — —
0, 334.9 217.51 277.84 271.08
co 37.39 37.79 37.98 34.29
Co, 540.5 533.42 519.15 500.35
TH I R SR S = /(WL/L) CH, — 491 4.72 453
C,H, — — — —
C,H, — 0.21 0.26 —
C,H, — — — —
JEy — 5.13 498 4.53
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