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Fig.1 Vulcanization curves of fluoroether rubber composites
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Fig.2 Strain scan curves of fluoroether rubber composites
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Fig.3 Tensile section SEM photos of fluoroether rubber composites
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Tab.2 Physical properties of fluoroether rubber composites
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Tab.3 Low temperature resistance of fluoroether rubber composites

A i 7 i
W H
HM175-1 HM175-2 HM175-3
T,/C —50 —45 —47
Trio/ C —28.6 —28.4 —28.5
3 it

(1) T2 55 28 ORI X Uk AS IS &2 41 R
BB AC AR RN )25 ) 2 e T B S 52

(2) U /b 55 28 SR SR A e 52 6 b
1 100% 5 1 N 7. 300% 2 it 107 7 47 4 5k 4 i1 7
SA50 R AR R, I T 28 ORI FE AR RS SE AR v Y 43
TR S5 A5 e BE AR 11 AL TR B M R, AR AR T
W,

(3) TS in 282 55 28 ORI X SRR AR S 52 4 R

£ T A 38 A A 52 M /N, W PR A5 SR AR i S 5
AR R ARG 2L 1 R A S il - i i LD BRE RE

5% 0 Hk:

(1] BRBH®, B, R, 55 iz A 3L B r #A 2 2L AT

FE0). IR, 2022,201(7) :322-325.

OUYANG F, HUANG X P, WU T, et al. Study on hot air aging

of rubber commonly used in aeroengine[J]. Rubber Science and

Technology,2022,20(7) :322-325.

BT, SR LT TR A B R Tk P A ik

PRI A B T, 2022 (4) :58-64.

LUO S Q, DOU R A, LAI B H. Selection and application of

perfluoroelastomer seals in the semiconductor industry[J]. Organo—

Fluorine Industry,2022 (4) : 58-64.

T RE, WX, E 5, 25 FOSE AR TR A 2 s iy i 0], A2

5Ri4,2019,41 (1) :62-67.

YANG F,CHEN F B, WANG T,et al. Application of fluoroelastomer
in aerospace area[J]. Chemistry and Adhesion,2019,41 (1) :62-67.

P AR EZE, PO, 55 AR i a A e e oA D). A

HLIR Tlk, 2022 (2) :5-7.

CHENG Y, YU GJ, MENG Q W, et al. Analysis of structure
and thermal properties of fluoroether rubber[J]. Organo—Fluorine
Industry, 2022 (2) :5-7.

HHAAE B, ORIETE S5 7S FHORREAR BRI RUBEAR I f EE RE X L

WIEN. A HLEEREE, 2021,35(3) :1-4, 16.

HUANG Y H, XUEL, SUZT, et al. Study on performance
comparison of fluorosilicone rubber and fluoroether rubber for
aviation[J]. Silicone Material, 2021,35(3) : 1-4, 16.

X408, BXSCHE, WIS K, 55 SUBEI I EEREDF ST 1), & bt Rl 21l

51 H,2020,49 (5) : 14-18.

LIUJL, ZHAO W B, HU PF, et al. Study on properties of low—
temperature fluoroelastomer[J]. Synthetic Materials Aging and
Application,2020,49 (5) : 14-18.

[7] fa4r W, IVEE 2, 45 UGB T il P AR A B 5 L], AR

JEH &, 2015,36 (5) :47-50.

JIAO D S,PENG Y L,SUN X R, et al. Research on oil resistance of

fluoroether rubber[J]. Special Purpose Rubber Products,2015,36(5):

47-50.

B, ThIE, SR R P RE R S AR 4 R (DY) —— U
(D) [7]. AR HE Tk, 2022, 69 (1) :64-71.

XIE Z L,MA X, WU S H. Expansion of high performance elastomers
(Part 4) —Fluoroelastomer (1) [J]. China Rubber Industry, 2022, 69
(1) :64-71.

WANG H, ZHANG H, ZHANG J H, et al. Improving tribological

performance of fluoroether rubber composites by ionic liquid

>
D,

—_
w

N
=

—_
W

>
fal

%
)

o
)

modified graphene[J]. Composites Science and Technology, 2019,
170:109-115.

[10] HE L W, ZHANG R, ZHANG D G, et al. Characteristics and
kinetics of thermal degradation of fluoroether rubber[J]. Journal of
Macromolecular Science, Part B. Physics, 2018, 57 (6) :437-446.

(1] SRR, AR, FEHIRR, 25 PR RN SERIFUREN SRR TS L RE Y52
MA[3]. AR Tk, 2022, 69 (4) : 284-289.



%12 M R B A 7 A FORAN SR R R/ TRBEASI S A A R BT 2 953

HAN XY, DUHT, DUM X, et al. Effect of two kinds of MK, 2020.
reinforcing fillers on properties of fluoroether rubber[J]. China YANG B. Study on the properties of aramid pulp reinforced high
Rubber Industry,2022,69 (4) :284-289. styrene styrene butadiene rubber[D]. Guiyang: Guizhou University,

[12] Z=7R5, BT . PLV85540%Y AR I 1) SR AL AL 73T 454 2020.

FRFPERELT]. MRH4, 2018,32(8) : 1338-1343. [19] S25HE. FFL AR B ARSI AL T AR M RERT (D). b
LI D H, LIAO M Y. Monomers composition, molecular chain Akt T oR2E,2023.

structures and thermal properties of PLV85540 fluoroelastomer[J]. PENG J X. Study on the pretreatment of aramid pulp and its
Materials Reports,2018,32(8) : 1338-1343. reinforced hydrogenated nitrile rubber properties[D]. Beijing:

[13] XM, 5 B 5 52, 48, SRR I A R AR REISE D). Beijing University of Chemical Technology,2023.

WES 35 %4,2017,37 (5) :34-36,42. [20] ZHONG J C, LUO Z, HAO Z, et al. Enhancing fatigue properties
LIU G, ZHANG Y M, TANG M, et al. Study on the medium of styrene butadiene rubber composites by improving interface
resistance and aging resistance of fluorocarbon elastomer rubber[J]. adhesion between coated aramid fibers and matrix[J]. Composites,
Hydraulics Pneumatics & Seals,2017,37 (5) :34-36,42. Part B. Engineering,2019,172:485-495.

[14] CONWAY K M, PATAKY G. Aramid fiber surface area impact on [21] MANSOURI M R, FUCHS P F, BAGHANI M, et al. Matrix—
elastomer crack growth[J]. Experimental Mechanics,2022,62 (9) : fiber interfacial debonding in soft composite materials: Cyclically
1647-1654. behavior modeling and microstructural evolution[J]. Composites,

[15] THEAT, HAE R, ANAR T, 45, D5 A HMIO RIRG I I3 E R 1 5% Part B. Engineering,2022,237:109853.

WAILI]. 4 FaE A, 2020 (5) : 55-62. [22] ZHANG D W, CHANG T H, BIAN H G, et al. Investigation on
DINGJW, DUHT, SUNZY, et al. Effect of aramid pulp on radial orientation of short fiber/rubber composite materials during
mechanical properties of natural rubber[J]. Chinese Polymer extrusion[J]. Polymer Bulletin, 2022,79 (3) : 1571-1582.

Bulletin, 2020 (5) : 55-62. [23] WANG Z, QIAN H H, GENG X L, et al. Physical properties,

[16] YIN L P,LUO Z,ZHONG J C,et al. Behaviour and mechanism of compatibility and morphology of hydrogenated nitrile rubber/
fatigue crack growth in aramid-fibre-reinforced styrene butadiene fluoroether rubber blends[J]. Materials Science Forum,2014,789:
rubber composites[J]. International Journal of Fatigue, 2020, 134: 370-376.

105502. [24] CUNNEEN J I, SHIPLEY F W. Cis-trans isomerization in

[17] 275 B VR, 2. D5 2 HOMIFE AT 2250 R B o2 b i g FR D). polyisoprenes. Part I. Improvement of the low temperature
AR T, 2021,41(4) :248-251. properties of natural rubber by reaction with thiol acids in solution
LUONL, XUM, YE Z. Application of aramid pulp in anti-stab and in latex[J]. Journal of Polymer Science, Part A. General Papers,
layer of bicycle tire[J]. Tire Industry,2021,41 (4) :248-251. 1959,36(130) : 77-90.

(18] Wi, J5 4 HOM SR K LR T AR MERE A WEFE D). 52 - 5t Wfs HH#A:2023-06-16

Study on Carbon Black/Fluoroether Rubber Composites Reinforced with Aramid Pulp

CHEN Yulin',ZHANG Hao',XU Enyun',PANG Yanmei', WEN Yun',LUO Zhu’
(1. Guizhou Hongyang Machinery Co. ,Ltd,Guiyang 550025, China;2. Guizhou University, Guiyang 550025, China)

Abstract: The effect of aramid pulp on physical properties, microstructures and low temperature
resistance of carbon black N990/fluoroether rubber composites was studied to provide reference for the
development of high performance fluoroether rubber composites.The results showed that there was no
significant change in the vulcanization characteristics and dynamic mechanical properties of the fluoroether
rubber composites with addition of 1 phr non-heat-treated aramid pulp and heat-treated aramid pulp.The
modulus at 100% elongation, modulus at 300% elongation,tensile strength and tear strength were increased.
The dispersion of heat-treated aramid pulp in the rubber matrix and the interfacial adhesion with the rubber
matrix were better, and the reinforcement effect of fluoroether rubber composites was more significant.
Addition of 1 phr non-heat-treated aramid pulp and heat-treated aramid pulp had little effect on low
temperature resistance of fluoroether rubber composites, and could improve their physical properties of
fluoroether rubber composites while maintaining the good low temperature resistance.

Key words:: fluoroether rubber;aramid pulp;heat treatment; physical property ; low temperature resistance



