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Studies on the Physical properties and Application of EPDM-Polymer Blends.
Part 5. Physical Properties for EPDM-CR Blends.
by
Joon Soo Kim

Abstract

As a series of the studies of EPDM-Polymer blends, the experiments are concentrated to the investigation

of the physical properties of the EPDM-CR blends.
The results are shown as follows:

1. In blending, tensile strength decreased with increase in EPDM contents and decreasing value was good
results than various EPDM blending.

2. As EPDM Addition ratio is increased physical properties such as elongation have also improved, on the
other hand, hardness and abrasion resistance decreased.

3. Aging resistance is less influenced by blending.

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

5. Ozone resistance was much improved after blending. It was effective more than the ratio of EPDM/CR
is 25/75.
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D FERs
EPDM : Ethylene propylene terpolymer (Esprene 501)
CR : Chloroprene rubber (Neoprene W)

2) b EEHE
HAF : High abrasion furnace black(Continex HAF)
SRF : Semi-reinforcing furnace black (Continex SRF)
Acc. 22: 2-Mercaptoimidazoline (Nocceler 22)
Acc. TS: Tetramethyl thiuram monosulfide (Accel

TS)
Acc. DM : Dibenzo thiazyl disulfide (7} 4jel DM)
Ant. PBN : Phenyl-3-naphthyl amine (Monsanto)
Zn0: HERK HHM
Stearic acid : G
MgO : L&
Process oil : Naphthenic oil (Esso L-2)
Sulfur: v]Q 49 »
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Table 1-5. Rubber formulation

Materials 1] 2 } 3 ] 4 ] 5

Esprene 501 — 25 50 75 160
Neoprene W 100 75 50 25 —
Zinc oxide 5 5 5 5 5
Stearic acid 1 1 1 1 1
Magnesium oxide 4 4 4 4 4
HAF black 30 30 30 30 30
SRF black 200 20 20, 20 20
Esso L-2 10| 10| 10° 10 10
Sulfur 1 1 11 1
Acc. 22 1 1 1 f 1| os
» TS 0.3 23| 0.3 0.3 0.3
» DM 0.5 1.0 1.5| 15| L5
Ant. PBN 1 1 1 1 1
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1. Mooney viscosity and mooney scorch time
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Table 2-5 Mooney viscosity and

maoney scorch time

Mooney | Mooney scorch time
. . viscosity min. 120°C
Blending ratio MS. 1+4
IZ'OOC ts tas tazo
EPDM/CR 0/100 76 5700’ 12'30”| 7'30”
” 25/75 65 8/30”| 33’557 25725”

” 50/50 53 62730"| 15300”"| 9030"
” 75/25 47 6150”7 336700’/ 274’10"
4 100/0 43 207307 370700”'| 349'30”
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Pig. 1-5. Relation between rheograph of EPDM
and CR blend



Table 3-5. Rheograph data

3. B{LBaIfEE

EPDM/CR
bleding ratio|0/10025/75150/50|75/25| 100/0 - - it
Data ratio| /100 25/7550/50|75/25| 100/0 g oy gy el MRl ool Wi, 3l
Ti 14,30 14.4] 11.4) 12.3 8.0 AREE, h3EZS, modulus, GIRRE, REGENE, Ui
fmin 10.9 113 9.9 T3 43 g, G, KHEKAT, B oone i % EH
Tmin+-2 12,0 13.3 1.9 9.3 63 Btk 33 HIFMOAALG 2L Jiho2 B WE
t min-+2 2/307] 2740 6’00”’| 7°00”| 2720” T om o A FLEMVEEESLS) nAREIRES
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Table 4-5, Physical properties
Physical Tensile st th . 0% Modulus
proféf’taies Hardness (Shore A) erzilge/csni‘ge)n g Elongation (%) 20( g/cgzy us
EPDM/CR it After aging Laitial After aging . ..t' | After aging it After aging
blending nitia —-—-—c ) nitia Q N nitia " N nitia —-—-—-———-———O o
ratio 100°C |120°C 100°C |120°C 100°C |120°C 100°C |120°C
0/100 73 73 74 230 218 | 215 300 280 | 250 120 129 134
25/75 72 72 73 167 152 | 149 320 290 | 270 92 97 105
50/50 70 70 71 153 147 | 140 350 320 ¢ 290 74 79 84
75/25 69 69 70 165 153 | 145 460 430 | 400 46 52 55
100/0 67 68 68 187 183 | 182 540 510 | 480 32 38 42
Tearing strength (kg/cm) .
: Abrasion
A Type i B _Type Rebound| Ct indeox i‘;‘iggre'
After aging After aging growth D set
Initial STy A Initial - c (%) (%> Initial | ag ufr %)
100°C J120°C 100°C 120 e,
39 37 34 } 50 45 41 55.2 40 58 54 52(25%)
36 33 30 49 43 40 52.4 60 42 38 500 )
34 32 30 47 43 39 50.5 140 36 32 ¢ )
38 | 86 | 34 | 52 | 47 | 44 | 477 | 350 | 41 3 |50 )
46 43 | 41 58 55 | 53 | 56.3 20 | 48 49 | 60 17 )
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Fig. 2-5. Comparison of the mooney viscosity ‘and
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Fig. 4-5, Comparison of the tensile strength
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Table 5-5. Ozone resistance of EPDM and CR blend

Ozone test Static test Dyna-
600 . _o_initial EPDM/CR Yo
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2 o0y \ ¢ 0/100 A—1| B—2 Cc—3 D—3| A—1
£ sob ~— : 25/75 A—1l A1l A—1| A—1] A—1
'z "\ — 50/50 A—1] A—1l A—1} A—1| A1
::: 30k * 75/25 A—1 A—1| A—1] A—1] A—1
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Number of cracks

: No crack

: Less than a few cracks

: Several cracks here and there

: Many cracks

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

: No crack

: Barely seen by naked eyes

: Small (~1mm)

: Medium (1~3mm)

: Large (3mm~)
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