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2 9f: Mechanical mixing§©2 ethylene propylene diene terpolymer (EPDM)3}
acrylonitrile butadiene rubber (NBR) EBl= EHEE AREd, o|§) 49 HE, 7lx A%,
AT 43 E2€ 2 B4 71AA 43 & HE35% ). Rheovibrond] )8 T4 B4 2% 4
2% EPDM/NBR BA=E 43T % -4 T 32004 F 719} Holg Hglon olg 2zt
NBR ¥ 9 EPDM 1%¢] T2 #A3r). tan § 22} 91X NBR 159 #apol Z713
A wet 1& %o g olFHE #UY 4 AU EH NBR a580] F71d4E HF /30
o] 9= Y& By

ABSTRACT: The ethylene propylene diene terpolymer (EPDM) blends with acrylonitrile bu-
tadiene rubber (NBR) were prepared by mechanical mixing method. Mooney viscosity, cure
behaviors, compression set and dynamic mechanical properties were subsequently examined.
Dynamic characteristics of the entire blends determined from a Rheovibron generally showed
two glass transitions (T s), -43 'C and -4 ¢ for NBR and EPDM, respectively. The tan &
peak monotonically shifted toward the higher temperature with increasing NBR content. It
was also found that the optimum cure time was significantly decreased with loading of NBR.

Keywords: Moomey viscosity, dynamic mechanical properties, Rheovibron, tan S, optimum cure
time.
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Table 1. Basic Formulation of EPDM/NBR
Blends

T-1 T-2 T3 T4 T-5
EPDM501 100 75 50 25 -

N220S - 25 50 75 100
Zn0 5 5 5 5 5
ST/ACID 1 1 i 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 1.5 15 15 15 15
PBN 1 1 1 1 1

TOTAL 171 171 171 171 171

EPDM-501 : ethylene propylene diene monomer (U-Gong,
Korea), NBR ~N220S:acrylonitrile - butadiene rubber (JSR,
Japan), HAF :high abrasion furance (carbon black), SRF:semi
reinforcing . furnace (carbon black), DOP:dioctylphthalate,
7n0:zinc oxide, ST/ACID:stearic acid, S:sulfur, CZ:N-
cyclohexyl-2-benzathiazyl  sulfenamide (accelerator), TT:
tetramethylthiuram disulfide (accelerator), PBN: N-phenyl-2-
naphthylamine (antioxidant).
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Figure 1. Cure characteristics of EPDM/NBR biends
at 160 C.
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Table 2. Cure Characteristics of EDPM/NBR
Blends

item/code T-1 T-2 T-3 T4 T-5

Tonin” 904 830 533 762 545

T max’ 2444 2681 3006 31.28 37.23

[ 2:20 2:07 2:01 1:52 1:50

too” 6:01 5:07 4:43 4:25 4:06

Mooney viscosity® 31.2 308 302 290 273

4 Minimum torque value (Ib-in). ® Maximum torque value (lb-
in). ©Scorch time (min:sec). ¢ Optimum cure time (min:sec).
¢ ML, 4,(100 'C) (dn'm) (large rotor, preheating time:l min,
operating time: 4 min, temperature: 100 C).

Table 3. Experimental Results of Unaged EPDM/
NBR Blends

T-1 T-2 T-3 T-4 T-5
100% modulus (kgf/cm?) 28 25 375 425 439
compression set (%) -

Table 4, Experimental Results
EPDM/NBR Blends at 100°C

of Air Aged

run T-2
278
125
311
180
32.6
236

T-3

452
19.1
478
25.1
50.6
293

T-4

510
378
52.1
45.6
59.8
61.9

T-5

50.3
39.2
533
46.6
62.7
64.6

. T-1

item
100% modulus (kgf/cm?) 33.1
compression set (%) 10.2
100% modulus (kgf/cm?) 346
compression set (%) 176
100% modulus (kgf/cm?) 36.4
compression set (%) 20.8

time

48 hrs

72 hrs

96 hrs
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Figure 2. Maximum torque value of EPDM/NBR
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Figure 3. Mooney viscosities of EPDM/NBR blends.
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Figure b. Compression set of air aged EPDM/NBR
blends for different measuring time at 100 C; (e)
48 hrs, (¥) 72 hrs, (V) 96 hrs.
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Figure 6. 100% modulus of unaged and air aged
EPDM/NBR blends for different measuring time at
100 °C; (@) unaged, (©) 48 hrs, (W) 72 hrs, (V) 96 hrs.
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Figure 7. Storage modulus(E’) of EPDM/NBR
blends. (@) EPDM/NBR (100/0), (o) EPDM/NBR (75/
25), (¥v) EPDM/NBR (50/50), (v) EPDM/NBR (25/
75), () EPDM/NBR (0/100).
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Figure 8. Loss modulus (E”) of EPDM/NBR blends.
(o) EPDM/NBR(100/0), (c) EPDM/NBR (75/25),
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Figure 9. Tan & of EPDM/NBR blends. (@) EPDM/
NBR (100/0), (0) EPDM/NBR (75/25), (¥) EPDM/
NBR (50/50), {(v) EPDM/NBR (25/75), (=) EPDM/
NBR (0/100).
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