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Abstract

As a series of the studies of EPDM-Polymer blends, the experiments are concentracted to the investigation
of the physical properties of the EPDM-NBR blends.

The results are shown as follows;

1. As EPDM addition ratio is increased, the physical properties such as resistance to ozone and aging
have also improved, on the other hand, elongation and abrasion resistance decreased.

2. Tear strength is less influenced by blending and character after aging exhibited the same result.

3. Tensile strength decreased with increase in EPDM contents, especially the ratio of EPDM/NBR are
50/50 and 75/25.
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b, & ol 3 EPDM 22 A& 94 Esprene D By
501 & T3} 2z NBR 24 = N230SL & 23+o A EPDM: Ethylene propylene terpolymer(Esprene 501)

ol MIEEME oDEL E1HD QA 2L Fkow NBR: Acrylonitrile-butadiene rubber (IN-230SL)
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o "HAE B2 H 4259 mooney viscosity 9 HAF: high abrasion furnace black (Continex HAF)
mooney scorch time 2.2 = rheograph & Wi%EstA = SRF: Semi-reinforcing furnace black(Continex SRF)
Iz seeLede] ¥ BEE, FIEMRES, (IEZ, mod- CZ: Cyclohexy! benzothiazyl sulfenamide(Bayer)
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PBN: f-naphthylamine(Monsanto)

DOP: Diocty! phthalate(Denka)

InO: HEER B85

Stearic acid: E& G

Sulfur: w9419
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Table1-4. Rubber formulation
Materials 1 2 3 4 5
Esprene 501 — 25 50 75 | 100
N230 SL 100 75 50 20 —
Zinc oxide 5 5 5 5 5
Stearic acid 1 1 1 1 1
HAPF black 30 30 30 30 30
SRF black 20 | 20 | 20 | 20 | 20
DOP 10 10 10 10 10
Sulfur 1 1 1 1 1
Acc. CZ 1.5 1.5 1.5 1.5 1.5
7 TT 1.5 1.5 1.5 1.5 1.5
Ant. PBN 1 1 1 1 1
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1. Mooney viscosity and mooney scorch time
Mooney viscosity 9 mooney scorch time -& shimazu
B BEFHR, viscometer & FHFSt] 18P A G
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Table 2-4, Mooney viscosity & mooney scorch time

Mooney Mooney scorch time
. . |viscosity min. 120°C
Blending ratio MS 144
120°C ts ts3 tazo
EPDM o100 | 33 | 7257 w25 2007
14 25/75 34 7/30” 950" 2720”7
" 50/50 38 610" 8720”7 210"
” 75/25 43 725 10’1077 2’457
” 100/0 44 13’060”’| 18’05” 505"
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2. Rheograph
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Fig. 1-4. Relation between rheograph of EPDM

and NBR blend.

Table 3-4 Rheograph data

EPDM/NBR
blending ratio| 0/100| 25/75| 50/50| 75/25| 100/0:
Data
Ti 5.2 7.1} 11.0] 10.0/ 9.6
Tmin 4.0] 5.0 6.5| 7.0 5.0
T thermo 1.2| 2.11 4.5 3.0 4.6
Tmin--2 6.0 7.0 8.5 9.0 7.0
t min+32 17207 17607 1720""] 17207} 2’20""
T max 87.4| 67.2 43.6| 34.0] 77.4
T 90 81.1) 61.0| 39.9 31.3 70.2
t 90 6°00"| 4740} 5’00’ 6’00”*| 820"
4t 4'407") 3’407’ 3740”’| 4'30”’| 6’00’”
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Table 4-4. Physical properties

Physical Tensile strength . 100% Modulus
properties Hardness(Shore A) (kg/cm?) Elongation(%) (kg/cm?)
After aging after aging After aging After aging
EPDM/NER Initial Initial Initial Initial
naing 100°C| 120°C 100°C} 120°C 100°C| 120°C 100°C| 120°C
ratio
0/100 70 70 71} 245] 230 195, 360] 340 300 24 28 31
25/75 69 70 71 176] 162{ 148 300{ 270| 250 32 39 42
50/50 70 71 72| 106; 104f 100 220, 200 190 43 48 50
75/25 69 70 71 104y 103 101 260[ 240 220 38 43 48
100/0 65 66 68y 186 182 180 550 510f 470 24 29 34
Tearing strength (kg/cm) Abrasi ]
A Type B Type Rebound gglésth i;?iségn Compression
| After aging ; , After aging After set
Initial |——————— Initia . ; (%)
° o o o (%) (%) Initial aging 0
100°C| 120°C] 100°C| 120°C| 100°C
47 44 41 60 54 48 50.3 20 89 78 40.0(25%)
40 38 35 53 49 44 47.2 80 52 57 39.2()
32 30 28 45 40 36 46.1 170 40 48 36.4(1)
46 43 4] 59 55 51 42.5 300 -38 45 41.2(m)
54 52' 51 66, 62, 58 55.0 20 45 47 47.1Cm)
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Static test

96 hrs 192hrs 288hrs 381hrs

LEPDM/NBR

0/100

100/0

Photo 1~4. Results of ozone test
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Table 5-4. Ozone resistance of EPDM and NBR
blend

Ozone test Static test i

Dynamic
EPDM/NBR \ | 96hrs |192hrs|288hrs| 384hrs| o5t
0/1G0 D-2{ D-3| E-4| E-4 A-1
25/75 C-2{C3|{D-4|E-3|] A-1
50/50 A-1| A-1 ) A~1 ] A-1] A-l
75/25 A-1| A-1| A-1]| A-1 A-1
100/0 A-11 A-11 A-1| A-] A-1

(® Criterion of judgment

Number of cracks
: No crack
: Less than a few cracks
: Several cracks here and there
: Many cracks

Mg ow >

: Countless crack(all over the surface)
Size of cracks

: No crack

: Barely seen by naked eyes

¢ Small(~1mm)

: Medium(1~3mm)

: Large(3mm~v)
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