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ABSTRACT : Metal oxide(MgO) was added to FKM rubber in order to develop automotive fuel hose
which can show elastic characteristics under extreme condition. Cure characteristics, physical properties,
thermal resistance and fuel resistance of FKM compounded rubber with MgO were investigated. MgO
was mixed to FKM rubber materials within the range of 0~20 phr. From the test results of rheological
properties and Mooney viscosity, the ts, Teoo values increased as the MgO contents increased in FKM
rubber compounding. Hardness and 100% modulus of FKM compounded rubber slightly increased, but
tensile strength and elongations at break slightly decreased. From the test results of thermal resistance
of rubber specimens at 130, 150, and 170°C for 70 hrs, the changing rate of physical properties was
found to be relatively small. Fuel resistance tests were carried out for fuel A, B, C and D at 40°C for
70hr and the results showed that the changing rate in physical properties was found to increase from
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Fuel A to D, Furthermore thermal properties of FKM compounded rubber containing MgO were also

investigated by using TGA/DSC. The optimum mixing ratio of additive to FKM rubber to get the maximum

effect on thermal resistance and fuel resistance, within the range of desirable specification for rubber material,

was determined to be 6 phr for MgO.
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Table 1. Compound Recipe for MgO-filled FKM.

Recipe
No,T-1|T-2|T-3|T-4|T-5|T-6|T-7| T-8 |B] 1L
Ingredients

FKM(68%) [100]100|100/100]100|100/100|100
C/B(SRF) | 20| 20| 20| 20| 20| 20| 20| 20
MgO-D ol 2| 4] 6 20
Ca(OHy | 6| 6| 6| 6| 6| 6] 6| 6
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Table 2. Cure characteristics for MgO-filled FKM at
190C.

Recipe
Nof T-1 | T2 | T3 | T4 | T-5| T6 | T7 | T8
Ingredien

Tmax(Ib-in) | 20.63 | 21.65 | 22.11 [ 22.05|21.95 | 22.03 | 22.62 | 23.21

Tmin(Ib-in) | 9.91| 9.89|10.23 1034|1091 1091 [ 12.30 | 14.05

t(min) 623 | 440| 4.08} 348| 341| 326| 331} 2.26

Teo(min) |19.10116.18| 1540 12.88 | 11.95| 11.00 | 10.61| 7.40
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Table 3. Mooney viscometer properties for MgO-
filled FKM at 160C.

Recipe
No T-1 [T-2| T3|T-4|T-5|T-6|T7|T8
Ingredients

Initial Mooney | 119.1116.3]114.4]117.9]112.0{129.7130.4| 144.1

MLI+H4@121
Mini% Mooney| 55.9 573|595 61.0| 64.0| 64.3| 71.8| 78.8
S(CT";“ Time |63.54|28.18|41.38|31.37|26.17]63.52/63.06/35.04
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Figure 1. Hardness, Tensile Strength, 100% Modulus
and Elongation of MgO-filled FKM compounds as a
function of MgO Content.
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Figure 2. Hardness Changes of MgO-filled FKM. Hea-
ting temperature ; 130, 150, 170°C for 70hr as a function
of MgO Content.
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Figure 3. Elongation of MgO-filled FKM. Heating
temperature ; 130, 150, 170°C for 70hr as a function
of MgO Content.
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Figure 4. Tensile strength of MgO-filled FKM. Heating
temperature ; 130, 150, 170°C for 70hr as a function
of MgO Content.
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Figure 5. 100% modulus of MgO-filled FKM. Heating
temperature ; 130, 150, 170°C for 70hr as a function
of MgO Content.
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Figure 6. Fuel resistance of MgO-filled FKM com-
pounds to ASTM Fuel A.
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Figure 7. Fuel resistance of MgO-filled FKM com-
pounds to ASTM Fuel B.
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Figure 8. Fuel resistance of MgO-filled FKM com-
pounds to ASTM Fuel C.
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