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The purpose of this experiment is to prepare ethylene propylene diene terpolymer(EPDM)/acrylonitrile
butadiene rubber(NBR) blend which represents good environmental resistant properties including favorable oil and
ozone resistance. With incorporation of EPDM, NBR and other ingredients, the rubber and chemical additives
were mixed by mechanical method such as Banbury mixer and open 2-roll mill. Then rubber vulcanizates were
manufactured by hot press and mechanical properties, oil and ozone resistance of the test specimens were

measured.

The oil resistance and ozone resistance of EPDM and NBR, respectively, is remarkably improved by blending
and ozone resistant characteristics were obtained at

EPDM with NBR. The optimum results of oil
EPDM/NBR(=25/75 wt%) composition ratio.
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HoH, NBR2 acrylonitrile®] ##e] 41%<! JSR(Japanese
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E FEE ALEslER, E4AE Atgold & ALgst )
7ti&E 2 A= N-cyclohexyl-2-benzothiazyl sulfenamide
(CZ)¢} tetramethythiuram disulfide(TT)E& &4 A}1-&3
At EEAZME 2Hold o] ALEHNLH, =3
A|A  N-phenyl-2-naphthylamine(PBN)& A}&-319 1,
#2424 high abrasion fumace(HAF), semi
reinforcing furnace(SRF)7F &7 A} &sloj A} 7laA)
2 ¥ dioctyl phthalate(DOP)E AM-&3}53th

22, A8y

B Ao ojgd AWML 1a EW(mixing)H 23} &
doz o] Wigsdnt 13 Ed)NE §%F 16 LY
Banbury mixer& ©]43l49 30 rpm £ZoA Z7]2%
50°C, AF2E ACE FAH e, 15 2A(mastication)
1% 5¢ & F A9 FEL ¥4 Tl 4
7t o ER@EAY 13 @ E(compound)E “d-2 o0 A
24N 7Y A skt 23 E4HE 6”7 x 12” ¢ open roll
A 1z} EHAEF 7t FES Wol 40°CAA 58
TYEA sty HF EFES AU EPDM/
NBR &#HEe9 zAH]E Table 19 Y4ehliich T-1,
T-2, T-3, T-4 @ T-5% ZtZ} EPDM/NBRY FAMH &
0/100, 25/75, 50/50, 75/25 2 100/0 wt%Z 3t9] EHA|
7] EPDM/NBR Z#=7elc), #HFu|d A'HL Rheometer
(Monsanto ODR 2000)% ©]-§3te] ASTM D 2084'"¢}
oA st 160°CoA A M FEE ZAEIY 28, Mooney 3
%Al (Monsanto R100)E& ©] &3t 125°ColA AEE &
Aoz T4 AAAE A A8 1A
242 9% Z AR 160ToA A A0S
B o|Z 7NFE 02 pressl A AP

o
©
=]
hiny

=
24
4%

3&[1)

2 AXA(Shore-A)E &4 8o
ol A1 E 7] (Instron 6012)F A-&3}
¥ Alae AxE pressolA H¥s)
TE Adste] o3y 332 A
EE 500mm/min®] crosshead

23 B8 B4
AE AYe Az
A HE
o] A3,
o e
3t AgzA e

Al
3
=0

whs

x|

(

&I 100kgr®] load cell, EM A+ 20mmZ 3t QA
F7wel Asba e otele} o}
Ty = F/A (1)

3714 T A2 E(kg/cmD), Foe AlHo] Huts
g wWe Ho sFkelols, Ax A¥de Bud
(cm)& vebdoh A3 gL Aol dgd we Aol

e

512

9

Table 1. Basic Formulation of EPDM/NBR Blends

(Unit : g)
T-1 T-2 T-3 T-4 T-5

EPDM-501 - 25 50 (&) 100
N220S 100 75 50 25 -
Zn0O 5 5 5 5 5
ST/ACID 1 1 1 1 1
HAF 30 30 30 30 30
SRF 20 20 20 20 20
DOP 10 10 10 10 10
S 1 1 2 2 2
CZ 15 15 15 15 15
TT 15 15 15 15 15
PBN 1 1 1 1 1
TOTAL 171 171 171 171 171
* Remarks Ingredients
EPDM-501 : ethylene propylene diene monomer (U-Gong,

Korea)
N220S : acrylonitril butadiene rubber (JSR, Japan)
HAF : high abrasion furnace (carbon black)
SRF : semi reinforcing furnace (carbon black)
DOP : dioctylphthalate
7n0 : zinc oxide
ST/ACID : stearic acid
S ¢ osulfur
CZ : N-cylclohexyl-2-benzothiazyl sulfenamide (accelerator)
TT : tetramethlthiuram disulfide (accelerator)
PBN : N-phenyl-2-naphthylamine (antioxidant)
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Table 2. Experimental Results of Unaged EPDM/
NBR Blends

T-1 T-2 T-3 T4 T5
70 6 67 64 63
178 136 8 60 825
253 272 290 321 415

Hardness (Shore A)
Tensile Strength (kgyem®)
Elongation at break (%)

Table 3. Experimental Results of Air Aged EPDM/
NBR Blends Determined at 100C

N RuBr ) 79 -3 T4 T5
Hardness (Shore A) 71 7 70 66 65
43 hrs|Tensile Strength (kg/em® 174 130 79 56 78
Elongation at break (%) 235 240 245 270 350
Hardness (Shore A) 72 72 71 61 66
72 hrs|Tensile Strength (kg/em® 160 120 68 47 69
Elongation at break (%) 200 210 230 258 332
Hardness (Shore A) B T2 68 67
96 hrs|Tensile Strength (kg¢/em®) 140 115 65 43 65
Elongation at break (%) 180 185 198 230 306
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Fig. 1. Hardness of unaged and air aged blends for
different measuring time at 100°C. (e)

unaged, (o) 48hrs, (v) 72hrs, (v) 96hrs.
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Fig. 2. Tensile strength of unaged and air aged blends
for different measuring time at 100°C. (e)
unaged, (©0) 48hrs, (v) 72hrs, (v) 96hrs.
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Fig. 3. Elongation at break of unaged and air aged

blends for different measuring time at 100°C.
(®) unaged, (o) 48hrs, (v) T72hrs, (v)
96hrs.
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Fig. 4. Volume change of oil aged blends for di-
fferent measuring time at 100°C. (o) 48 hrs,

(v) 72hrs, (v) 96hrs.
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Fig. 5. Photographs representing ozone resistance
test at 100°C for various reaction time,

T-1 : EPDM/NBR(=0/100), T-2 : EPDM/NBR(=25/75)

T-3 : EPDM/NBR(=50/50), T-4 : EPDM/NBR(=75/25)

T-5 : EPDM/NBR(=100/0)
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