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Elastomer-plasticizer EPDM/
batches(70 : 30) NR SBR NBR EPDM EVA EVA
ML1+4/50C 11 31 36 12 9 6
ML1+4/100 4 15 9 8 3 4
n(kPas) :
(y=1, 8s1) 20C 59 102 106 104 170 106
50C 20 54 52 24 11 10
80T 838 4“4 21 19 75 838
n(kPas) : '
(50C)y(SH : 18 20 54 52 24 1 10
225 33 10 11 49 4.7 36
45.0 21 6.2 70 31 30 25
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Table 2. Viscosity of different sulfur batches

R auHEe] $eAE compoundd) F& A

Sulfur-elastomer EPDM/
binder(80 : 20) NR SBR NER EPDM EVA EvVA
ML1+4/50C 63 148 160 134 101 110
ML1+4/100C 4 95 80 90 42 47
n(kPas) :
(y=1, 8 20T 150 230 270 243 310 220
50C 138 130 154 136 139 125
80T 82 120 106 125 96 104
100 70 115 105 123 65 90
n(kPas) :
(50C)y(sD) : 1.8 82 130 144 136 123 115
225 14 17 24 175 21 21
112 42 4.7 6.6 5.1 6.0 5.7
225 24 2.7 38 2.7 20 23
n(kPas) :
(1000)y(sD) : 18 69 115 125 123 65.8 89.6
225 10.0 15.3 16.5 16 145 14.8
112 38 4.8 42 43 38
225 2.0 2.3 24 22
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Fig. 3. Viscosity dependence on shear rate.
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Fig. 5. Sulfur dispersion in IR/BR compounds.
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Elastomer-Bound Rubber Chemical

Table 3. Transparent test compounds based on

IR/BR or NBR

Transparent test compound : IR/BR Pbw.
CariflexIR500 80
Buna CB 10 20
Zno 1.2
MBTS 1
HEXA 1
ZEPC 0.7
Stearic acid 0.5
Vulkasil S 20
Antilux 500 0.6
Schwefel 3
Vulc. 10min/150C(2mm sheet)

Transparent test compound : NBR Pbw.
RhenoblendNV6011 40
Perbunan N 2807 NS 60
Aerosil 200 15
Aerosilc acid 1
Zn0O 1
DOS 5
Rhenocute M 1
TMTD 2.5
Schwefel 19
Vulc. 10 min/175C(2mm sheet)
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Fig. 6. Sulfur dispersion in NBR compounds.
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Table 4. Effect of incorporation time on tensile strength

Test compound A B C D E F
SBR 1500 70
BR 30
Stearic acid 2
Paraffin 1
IPPD 2 = = = = =
Mineral oil 15
Carbon black N-330 60
Zn0 3
CBS 15
TMTD 0.2
Sulfur 2.25 2.25 2.25 2.25 2.25 2.25
Elastomer binder NR SBR NBR EPDM EVA EPDM/
EVA
Vulcanization
30min/130C
Hardness(Sh A) 64 64 65 64 64 64
Elasticity( %) 37 37 37 37 38 38
Tear
strength(N/mm) 22 21 21 21 184 21
Modulus100(MPa) 22 20 2.3 2.2 22 2.2
Modulus300(MPa) 12.2 116 12.3 118 12.2 123
Tensile strength(MPa) 20.5 189 17.7 19.9 20.2 20.1
Elongation( %) 430 420 400 430 440 430
Table 5. Statistical scattering of tensile strength
Test compound A B C D E F
Elastomer binder NR SBR NBR EPDM EVA EPDM/
EVA
Tensile strength(MPa)
after 2min
mixing time X 205 189 177 199 20.2 20.1
s 39 9.1 13.0 7.3 38 0.6
S 2.0 30 36 2.7 20 0.9
\ 9.7 15.9 20.3 13.6 9.6 34
after 3min
mixing time : X 194 17.8 20.0 19.0 199 19.6
s? 74 46 34 7.0 1.6 04
S 2.7 29 1.9 2.7 1.3 0.65
A 14 16.5 93 140 6.2 33
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Elastomer-Bound Rubber Chemical

Table 6. Statistical scattering of tensile strength for
selected compounds

Test compound B D F
. Elastomer binder SBR | EPDM |EPDM/
NR SBR NBR EVA

many dots 3 some dots 2 many dots 3

Tensile strength(MPa)

after 0.5min

mixing time ! x |Mixing| 160 | 12.2
$?| time 29 1.02
S| too 1.7 11

EPDM EVA EPDM/EVA V | short | 106 8.3
many dots 3 few dots 1 without dots 0 after min
0=without dots 3=with many dots mixing time : x| 159 179 184
Fig. 7. Influnce of binder system on elastomer- S| 246 142 15
bound CaO. S 157 12 12
V| 99 6.7 6.6
after 3min
mixing time : x| 186 | 164 | 187
§*| 156 44 1.06
S| 125 21 1.03
. A 6.7 128 55
NR-binder SBR-binder after 5min
mixing time : x | 183 | 199 | 180

S| 166 | 092 | 084
S| 129 | 096 | 091
V| 70 48 4.8

after 10min

mixing time : x| 183 | 186 | 193
S| 176 | 262 | 078
S| 133! 162 | 088
V| 72 87 4.6

IIR-binder

Table 7. Comparison of x and $* after 1 and 3

EVA-binder minutes
- Fig. 8. Dispersion of crystalline and elastomer-
. Test compound B D F
bound HEXA in a red-colored NR batch. Elastomer binder SBR_ | EPDM [EPDM/
EVA
24 4 9t} Fig. 8& Hojd $4H4-8 ez Tensile strength(MPa)
it} after 1min
mixing time x| 1569 | 179 | 184
5. Rhenogran MZ22 Elastomer binders| & 2| 246 | 142 | 15
A after 3min
mixing time ! x| 186 | 164 | 187
A8 2318 elastomerZ FAH® 24 groupsd S| 156 | 44 | 106
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Fig.

' HEXA, crystalline powder

s i
HEXA, elastomer-bound

9. Dispersion of crystalline and elastomer-
bound HEXA in a red-colored NR Batch.
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