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Abstract: The structure and properties of domestic phenolic fibers were tested and characterized,
and the application potential of domestic phenolic fiber nonwoven materials in the field of thermal
insulation materials was discussed. Domestic phenolic fiber needled felt was prepared by the needle-
punching process, and its mechanical properties, thermal stability performance, thermal protection
performance, and fire-retardant and thermal insulation performance were tested. The research results
showed that the surface of domestic phenolic fiber was smooth, without groove cracks, with low
moisture absorption rate, large specific resistance, small friction coefficient, and excellent flame
retardant and heat resistance performance. The strength of domestic phenolic fiber needled felt was

relatively low, but it had good thermal stability performance and thermal protection performance. Its
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thermal conductivity was 0.026 71 W/ (m+K), and the thermal protection performance value (TPP

value) was 1 545.6 kW-s/m”.

After being burned in a flame at 600 C for 60 s, the cold surface

temperature of the domestic phenolic fiber needled felt was 128. 6 °C, which indicated that it had

excellent fire-retardant and thermal insulation performance.

Keywords: phenolic fiber; needled felt; mechanical property; thermal stability performance;

thermal protection performance; fire-retardant and thermal insulation performance
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Tab.1 Basic specification parameters of the material

£ JE/mm L9/ diex [F13 2%/ %
35.5 2.21 4.02
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Fig. 1 SEM images of surface morphology of domestic phenolic fiber
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Tab.2 Strength and elongation test results of domestic
phenolic fiber
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1.71 7.56 4.57 33.53 0.27
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Tab.3 Specific resistance test results of domestic

phenolic fiber
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4.7x10" 1.3x10" 1.6x10"

1.3.4 FEHEMH

] 7= gy T 2T A ) JBE 4 P B IR 5 SR An 36 4 B
TN ARG A R A R T £ A A TR 4 A A 4T 4
RERSTE TORREE RIS OF T, 8 2k £ 4 R] 110 21 2 5 e 42



g AESEA

EUA

A Vol. 43
Technical Textiles Apr. 2025

MY, 27 AEFEAEAE RE 2 AR 2L TN T fE &
S TR A TR R )™ I LT A Y B B 45
DRI sy P TEE A6 DR Ry B 52 B9 2 B R R
S CERIRREESE ST £, YIRE/AN FE 7 3 S 2T A A
H[0) 55 1 F | 1X 2 T ORI AR AT 2 A RO
R4 EFBETEMNERERNKER
Tab.4 Frictional property test results of domestic

phenolic fiber
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Fig.2 Test results of thermal stability of domestic phenolic fiber
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Fig. 3 Infrared spectrum of domestic phenolic fiber
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Fig. 4  Chromatogram of domestic phenolic fiber
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Tab.5 The mass spectrometry peaks and peak area ratios of domestic phenolic fiber at 600 °C
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4 11.583 11.34 2,6-—FZE W) C.H,,0 576-26-1
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Fig.5 Molecular circulation unit and molecular structure

diagram of domestic phenolic fiber
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Tab. 6 Test results of tensile properties of domestic phenolic fiber needled felt

S Kr5d5s 7] W A 2R W 5
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Tab.7 Test results of thermal stability of domestic
phenolic fiber needled felt
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Tab.8 Test results of thermal protection performance of

domestic phenolic fiber needled felt
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Tab.9 Test results of thermal conductivity of domestic
phenolic fiber needled felt
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0. 168 45 0.026 71

2.3.5 Ok Bk

] 7™ Wy P 21 Ak A i R AE 600 °C KA TR AT
FEMZ & 6 Fron . B kOB P 2 v R Y
P R EE A EAE L 600 °C | 7E iR KGRI BT
IRFERBIS IR FF SR TR A, TC WA & 9 H 7™ AR 1



S 43 %
2025 £F 4

EUAH

Technical Textiles

=

g AssHA

B, R SR R 600 °C IR K TR BE
60 s Ji7 , BURE AR TR B A 128. 6 C 5600 °C =ik
YT 120 s J& , IRE A5 30GE 21 3 8P AR A
VA TR AR AR 29 220. 0 °C, HH 30 B 58 60 e Ak 4
fIE o B I A v, R 98 B TR 252 AN T
373.5 °C , R WA AT R PH e = iR A% 5 2 hiAE
B7 I IR A5 B ) 0 ERLAR B4 B 22 B4R, BERS R Bl
K AR AR 2 R I T RE A PR PR I

700 —— R —e— R

600

500
o)
 400F
B

=

300

200
100

1 L 1 1 1 1 1 L 1 1

0 20 40 60 80 100 120 140 160 180
At [a)/s
Bo6 Bt it Rl E 600 C KT 4938 B 2
Fig. 6 Temperature curves of domestic phenolic

fiber needled felt under 600 °C flame
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