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Abstract: In this study, the mechanical and flame-retardant properties of ethylene-propylene-diene-termonomer (EPDM)
based rubber compounds and various other environmentally friendly inorganic flame retardants were investigated. Alumina
trihydrate (ATH) and magnesium hydroxide (MDH) were used as inorganic flame retardants. The mechanical properties
after thermal oxidation aging and the flame-retardant properties of the EPDM compounds were measured using a moving
die rheometer, a universal testing machine, a compression set, and a UL 94 V flammability test. We focused on how the
properties were affected by the type and amount of flame retardants. The results demonstrated that the optimal mechanical
and flame-retardant V-0 grade properties were obtained at an ATH content of 200 phr.
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Experiment
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Table 1. Materials Used in This Study

Ingredients/Grade Source

Ethylene propylene diene

EPDM rubber/KEP-2320 Kumho Polychem
FEF Fast extruding furnace/N550 OCI
ZnO Zinc oxide Hanil Chemical
DCP Dicumyl peroxide Human tech
TMPTA  Trimethylopropane trimethacrylate Sartomer
2,2, 4-Trimethyl-1,2-
™Q dehydroquinoline Lanxess
StA Stearic acid LG Household

& Health care
PEG Polyethylene glycol/PEG-4000 Hannong Chemical
ATH Alumina trihydrate/C301N

Magnesium hydroxide
/Hydrofy GS 1.5

Sumitomo Chemical

MDH Nuova Sima

Table 2. Formulation of EPDM Compounds for Various Flame
Retardant

ATH MDH

4 8 12 16 20 4 8 12 16 20
ATH 40 80 120 160 200
MTH 40 80 120 160 200
EPDM 100
FEF 20
DCP
TMPTMA
T™MQ
PEG
ZnO
St/A

—_— W = N W

Table 3. Mixing Conditions of EPDM Compound

Time  Temp.

Mixing condition (hr) °C) Ingredients
1 step 45~50 Polymer
Filler, Flame retardant,
2 step 60  Antioxidant, Processing aid,
1 stage Co-crosslink agent
CMB 3 step 100 Cleaning
4 step 130 Dump
S step 24 }:e(;r(:;)n Cooling
6 step 55~60 CMB, Crosslink agent
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8 step 16 lje(:;;n Cooling
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Results and Discussion
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Table 4. Cure Properties of EPDM Compounds of Various Flame Retardants by MDR

ATH MDH
4 8 12 16 20 4 8 12 16 20
to 36 35 33 33 32 36 35 34 34 33
teoo 187 187 186 186 182 187 189 192 193 196
(ltl:g-l-iln) 36.9 46.4 54.0 61.7 66.2 34.4 41.5 45.1 52.9 60.0
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32 4.1 52 6.8 8.1 3.0 34 39 4.6 5.8
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Figure 1. Hardness of the EPDM compounds with respect to the contents of ATH and MDH, before and after aging.
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Figure 2. Tensile strength of the EPDM compounds with respect to the contents of ATH and MDH, before and after aging.
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Figure 3. Elongation at break of the EPDM compounds with respect to the contents of ATH and MDH, before and after aging.
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Figure 4. Compression set of the EPDM compounds with respect
to the contents of ATH and MDH.

Table 5. The Flame-Retardant Properties of EPDM Compounds
with respect to the Inorganic Flame Retardant Type and Contents
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I > 100s Is
ATH .
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