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A Study on Vulcanization of EPDM by Far-infrared
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ABSTRACT : Far-infrared vulcanization of ethylene-propylene-diene terpolymer(EPDM) compounds has
been studied in comparison with hot air vulcanization. Vulcanization characteristics of EPDM compounds
were measured by degree of curing and temperature of specimens in vulcanization process. As a result,
degree of curing by far-infrared of EPDM compounds was shown to be higher value than that by hot
air at the same vulcanization temperature. Especially, degree of curing by far-infrared on 3 mm thickness
of EPDM compounds was increased by two times compared to that by hot air. While the increase of
thermal conductivity of EPDM compounds highly improved degree of curing by far-infrared, that hardly
improved degree of curing by hot air.
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Table 1. Formulation of EPDM Compounds

Component |EPDM |FEF |ZnO|St/A|P-3| Sz | TT | M
100 | 20 | 5 1 120 1 |15 1
100 | 40 | 5 1 1301|151
Composition
100 | 60 | 5 1 140 1 |15 1
[phr]
100 | 80 | 5 1 501|151
100 [ 140| 5 17511 |15] 1
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Figure 1. Schematic diagram of vulcanization equipment.
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Figure 2. Temperature dependency of far-infrared emi-
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Figure 3. DSC thermograms of unvulcanized EPDM

compound(CB 80phr) with various heating rate of 3, 5,
10 and 15°C/min under N,.

Table 2. Analytical Data Based on the DSC Ther-
mogram of unvulcanized EPDM Compound(CB
80phr) with Various Heating Rate

Heating rate (C/min) 3 5 10 15

Initiate temp. (C) 135 139 140 143
Terminated temp.(C) 191 197 198 209
AH, (J/g) 0.891| 1.024| 1.149| 1.037
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Figure 4. FT-IR spectra of unvulcanized EPDM com-
pounds(CB 80phr).
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Table 3. Analytical Data Based on DSC Thermogram
of Vulcanized EPDM Compounds(CB 80phr) with
Various Thickness by Different Vulcanization Method

Thickness (mm) 1 3 5 7

Far-infrared
AH | vulcanization

/g Hot air
vulcanization

0.00 0.33 0.78 0.94

0.05 0.71 0.90 0.98

*

AHy: 1.149 J/g
* Vulcanization condition: 250 C*3min

100

M far-infrared vulcanization
[ hot air vulcanization
80 1

60 4

40 4

Degree of curing at 250°C(%)

20 4

1mm 3mm 5mm 7mm
Thickness
Figure 6. Degree of curing on various thickness of
EPDM compounds(CB 80phr) by different vulcanization
method at 250C for 3min.
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