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= 71t BE BHE 9eso)A] EPDMI FKM I#9] fe|do]&x(7,)5 eI glof, A& 2el v
Z3d ER=E AES ES’&E}. {x}eﬂu}ﬂ(SEM)ﬂr AABEXN A (EDS)E o] &3le] 4 A%5S ##st A3} EPDM/
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A FKMo| 9473-S Uehdl= 3ozt velsttt.

Abstract: Rubber blends based on ethylene-propylene-diene-monomer (EPDM) rubber and fluoroelastomer (FKM) hav-
ing various blend ratios were prepared. The phase morphology, cure characteristics, hardness, tensile and dynamic vis-
coelastic properties of the blends were investigated. The cure rate of the blends increased, while the crosslink-density
decreased as the FKM content increased. The hardness, tensile strength and elongation at break, and storage modulus (£")
increased with increasing FKM loading. A typical incompatible blend behavior was found by observing two distinct tand
peaks corresponding to EPDM and FKM. Based on the morphology investigation by scanning electron microscopy
(SEM) and energy dispersive x-ray spectroscopy (EDS) analyses, a typical ‘sea-island’ phase morphology was observed
for the EPDM/FKM blends. As the FKM loading was increased to 50 phr, the EPDM was found to remain as the con-
tinuous phase. At the 80 phr of FKM, a co-continuous phase was observed and the phase inversion was observed at
90 phr of FKM.

Keywords: ethylene-propylene-diene-monomer, fluoroelastomer, blend, phase morphology, energy dispersive X-ray
spectroscopy, inversion.
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Z27) 2] KEP350(ENB =7.9 wt%, Mooney %= ML,.,,
125 °C = 56)& AM&-3199.2™, FKME Dupont Dow Elastomer
AFE] Viton GBL-200S(E 2233 =68 wt%, Mooney %=
ML 4y, 121 °C =25)5 AMESIATE A= 7HE52(N110)
S AHEEFA L, 4Fs) WA Al = CIBA Specialty Chemicals
IncAF] Inganox 10108 ARS-SFATE. 7hAls 3tekEALe]
Peroxan HX-50 PSE Al&3153, 7T ZAE  triallyl
isocyanurate(TAIC, stabilized with BHT)= Tokyo Chemical
IndustryAFe] AlE-& ARE-SFITE.
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Table 1. Formulations of EPDM/FKM Blends

(unit: phr)
Sample E10 E7F3 ESF5 E2F8 EIF9 FI10
EPDM 100 70 50 20 10
FKM 30 50 80 90 100
Carbon black 5 5 5 5 5 5
Anti-oxidant 0.1 0.1 0.1 0.1 0.1 0.1
Peroxide 3 3 3 3 3 3
TAIC 1 1 1 1 1 1
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Figure 1. Rheographs of EPDM/FKM blends.
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Table 2. Curing Characteristics of EPDM/FKM Blends

Sample E10 E7F3 ESF5 E2F8 EIF9 FI10
My (dNm) 57.6 557 537 450 396 384
M; (dNm) 6.1 6.6 6.3 5.1 5.6 43
My-M; (dNm) 51.5 491 474 399 34 34.1
t;, (min) 23 2.1 2 2.1 23 2.1

too (Min) 253 195 171 122 111 7.4
CRI (min™) 44 5.8 6.6 9.9 11.3 19

*CRI (Cure rate index)=100/(cure time - scorch time).
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Figure 2. FE-SEM images of EPDM/FKM blends: (a) E10; (b)
E7F3; (c) E5F5; (d) E2F8; (e) E1F9; (f) F10.
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Figure 3. EDS chemical elements mapping of EPDM/FKM blends
(red dot indicate carbon atom and green dot indicate fluorine atom):
(a) E10; (b) F10; (c).(d) E7F3; (e),(f) ESF5; (g).(h) E2F8; (i).()
E1F9.
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Table 3. EDS Analysis of the EPDM/FKM Blends
Samol E10 E7F3 ESF5 E2F8 E1F9 F10
ample
P Wt% At% Wt% At% Wt% At% Wt% At% Wt% At% Wt% At%
C 96.6 97.7 93.2 95.8 79 85.7 48.7 60.2 40.3 51.8 33 43.9
F 5.7 3.7 20.5 14.1 49.8 39 58.8 47.7 66.2 55.6
2.6 2.0
Si 0.8 0.3 1.1 0.5 0.5 0.2 1.5 0.8 0.9 0.5 0.8 0.5
Total 100 100 100 100 100 100
Table 4. Hardness of the EPDM/FKM Blends
Sample E10 E7F3 ESF5 E2F8 E1F9 F10
Hardness (Shore A) 54.3+0.42 55.4+0.60 56.2+0.48 56.2+0.60 56.4+0.56 57.1£0.74
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Figure 4. Tensile stress-strain curves of EPDM/FKM blends.
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Figure 5. Tensile strength of EPDM/FKM blends as a function of
FKM content.
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Figure 6. Elongation at break of EPDM/FKM blends as a function
of FKM content.
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Figure 8. Tand of EPDM/FKM blends as a function of temperature.
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