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Properties of ethylene propylene rubber modified by PTEE

YANG Yongqging WANG Feng WANG Lianbiao

( College of Chemistry and Chemical Engineering Ningxia University Yinchuan 710021 China)

Abstract: EPDM modified by PTFE and nanometers SiO, were prepared by vulcanization after mixing. The morphology
tests such as scanning electron microscopy infrared spectroscopy and differential scanning calorimetry show that PTFE
and EPDM have good compatibility when PTFE content is 5 phr the tensile strength the elongation at break the hard-
ness and the tear strength of the composites are 22.42 MPa 588.91% 82.0° and 49.60 kN/m respectively. Thermo—
gravimetric analysis and the aging experiments show that the aging resistance and heat resistance of PTFE modified
composites are improved. After adding 5 phr nanometers of SiO, the mechanical properties of EPDM are also greatly
improved.

Keywords: ethylene propylene rubber; polytetrafluoroethylene; mechanical property; nanometers SiO,; thermal

properties
( EPDM) . “ ” . . .
. . SR PTFE  EPDM
2 . EPDM
. R o PTFE  EPDM
PTFE EPDM
. EPDM . PTFE
o 7 N EPDM Sio,
N T ( PTFE) EPDM EPDM
1 2019-04-04 :2019-05-19,
:NGY2017040; 1 Q2018107490082 -

(1978—) o E-mail: yqyang@nxu.edu.cn.



24

25

1.2

EPDM 100 ; BC60 ; ZnOS5 ; SA1 ;
1 5 ; 4010NA1 ; DCP3 ; TAIC
1.1 3 ;PTFE (0~2.5.5.7.5.10. 12.5. 15 );
( EPDM) JSR Si0,: (0.5.10.15.20.25.30 ).
; ( BC) N330 30 nm 1.3 PTFE Sio, EPDM
A EPDM PTFE
) ( Si-69) BC
; ( DCP) . ( SA.ZnO. 4010NA. )
( TAIC) . ( Zn0O) . ( SA) BC 16 ~24 h
( Si0,) 30 nm DCP  TAIC N o
; (4010NA) N- - 170 C
N= X 10 min
( PTFE) o . EPDM-PTFE 1 o
@ BC. ZnO. SA. 4010NA. 7%l =
TRHR
Famifiig — KRB
SEHRAE
|
PEREIHK
1 PTFE EPDM
Fig.1 Preparation of EPDM modified by PTFE
1.4
EPDM 150 C 2
30 h N N 2.1
o PTFE PTFE
1.5 EPDM SEM 2 o
( SEM; ZEISS EVO18 Carl Zeiss PTFE N
) 500+
5000 ; GB/T 528—1992 PTFE EPDM
( CTM 80508 ( ) EPDM  PTFE
) DSC o
500 mm/min; GB/T 531—1999 2.2
X EPDM  PTFE EPDM
( TG-DSC; SETARAM SETSYSI16 3 0 EPDM
) N, 10 °C /min 2914, 2 845 em™!
50 ~600 C o —CH,— ;
( ATR; Spectrum Two 1372 ¢cm ™ —C=C—
PerkinElmer ) 4 000 ~ 450 c¢cm™' . PTFE EPDM

o

( VR-3110 ) .

2915, 2 846, 1372, 1207+ 1 150 cm ™"
2 915, 2 846 cm ™'



—CH,— PIFE  —CF,— F
Y —C=C— H —CF,— —CH,—
1372em™ o 1207.1150 em™' o

o Mag=5.00KX P Mag=500X

EPDM( 5000 ) EPDM( 500 )

1 um Mag=5.00KX 0 Mag=500X

EPDM-PTFE( 5000 ) EPDM-PTFE( 500 )

2 EPDM PTFE EPDM  SEM
Fig.2 SEM images of EPDM and EPDM modified by PTFE

—EPDM —— EPDM-PTFE ; 400 °C <T'<470 C

60 % EPDM
o 4a PTFE
EPDM TG EPDM 5
PTFE PTFE EPDM
(430 °C) EPDM (400 C) .  PIFE
4000 3000 2000 1000 0 . . . .
BeBem! PTFE EPDM .
3 EPDM  PTFE EPDM 4b EPDM PTFE EPDM DSC
Fig.3 FTIR of EPDM and EPDM modified by PTFE ° EPDM T,
-60 °C B 5
2.3 PTFE EPDM T,
EPDM 5 PTFE
PTFE EPDM o 4a  EPDM PTFE T,
(TG) T <400 C PTFE  EPDM SEM

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



26 25
100 -0.10
90 —— EPDM
~ 015 —— EPDM-PTFE
< 80 bo
® 70 E 020}
& ]
g 60 % 2025 |
= 50 =
40 — EPDM 030 |
—— EPDM-PTFE
30 Lo s - - - : -0.35 .
100 200 300 400 500 600 80 60 -40 20 0 20 40
WE/C W/ C
a TG b DSC
4 EPDM PIFE EPDM TG DSC
Fig.4 TG and DSC of EPDM and EPDM modified by PTFE
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Tab.1 Effect of PTFE contents on the properties of EPDM
PTFE / /N /MPa 1% 1(°)
1 0 238.42 14.67 447. 64 66.2
2 2.5 383.80 20.89 439.49 75.9
3 5 344.44 22.42 588.91 82.0
4 7.5 375.50 20.66 448.75 83.2
5 10 389.95 19.90 473.27 84.8
6 12.5 431.36 21.03 537.48 85.3
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Tab.2 Mechanical properties of EPDM and EPDM modified by PTFE before and after aged
PTFE /MPa 1% /(kNem™!) /(°)
1 0 14.67 447.64 40. 80 66.2
2 0 7.44 269.52 31.73 73.0
3 5 22.42 588.91 49.60 82.0
4 5 19.10 414.31 42.73 86.8
3 Sio, EPDM
Tab.3 Effect of SiO, contents on the mechanical properties of EPDM
Si0, IN /MPa %
1 0 238.42 14.67 447.64
2 5 396.73 20.21 567.66
3 10 370.44 20.31 512.94
4 15 361.01 17.83 492.34
5 20 329.83 16.25 431.43
6 25 372.33 18.76 485.51
EPDM 19. 70 MPa 537.94 % . PTFE
5 PTFE 5 Si0, EPDM Si0, EPDM
4 0
EPDM o
4
Tab.4 Mechanical properties of EPDM added different additives
PTFE Si0, /N /MPa 1%
PTFE EPDM 5 0 344.44 22.42 447.64
Si0, EPDM 0 5 396.73 20.21 567. 66
PTFE-Si0, EPDM 5 5 423.88 19.70 537.94
2.5 EPDM  PTFE ; Lo
PTFE
N Lo PTFE
5 o : M; . PTFE EPDM
PTFE s My - M, 0

5 EPDM  PTFE EPDM
Tab.5 Vulcanization properties of EPDM and EPDM modified by PTFE

My /( Nem) M, /( Nem) My - M, 1o /min Loy /min

EPDM 1.334 0.133 1.201 0757 6750.4

EPDM-PTFE 1.218 0.215 1.003 044.4 6725.2
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