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Abstract: Solution styrene-butadiene rubber (SSBR) and epoxidized natural rubber (ENR) blends reinforced by silica had
been compounded over the two-roll mill. The crosslinking characterization, morphology, tensile strength, elastic and vis-
cos characterizations, and thermodynamic properties of blends had been investigated after processing. With the ratio of
ENR increasing, the crosslinking rate and density of blends had increased. Also, the epoxy groups in blends had been
also increased which will cause influence on silica dispersion and Payne effect of blends. They had been characterized
by SEM and RPA. The S75/E25 blend and S50/E50 blend showed two peaks about glass transition temperature (7,) in
dynamic mechanical analysis (DMA), but the blend whose ratio was S25/E75 showed only one peak. It meant S25/E75
blend would be a good miscibility rubber material due to the larger wet grip, better tensile strength and higher elastic rate.
And as for thermal stability of blends, with the ratio of ENR increased, the initial decomposition temperature of blends
decreased gradually.
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Table 1. Formulation of SSBR/ENR Blends (unit: phr)
Sample S100  S75/E25 SS50/E50 S25/E75  E100

SSBR 100 75 50 25 0
ENR 0 25 50 75 100
Silica 30 30 30 30 30
SA 1 1 1 1 1
Zn0O 3 3 3 3 3
Sulfur 1.5 1.5 1.5 1.5 1.5
CBS 1.5 1.5 1.5 1.5 1.5
DPG 1 1 1 1 1
4

Mz, 2 28-S 98] 95 T2 SSBR(solution styrene
butadiene rubber)S = &A13}8He] SOL-5130H(styrene
content 16 wt%, vinyl content 30 wt%)2.2 L&7]7} §le
IFEE A3 ENR(epoxidized natural rubber)S 71|
Al 913 EKOPRENA-50(epoxidation 50 %)S AF&-31Th.
7FA| 2= sulfur powder(sulfur, Dagjung), HI &A1 2 stearic
acid(SA, Daejung), zinc oxide(ZnO, Daejung), 7FE571A| =
+ 1,3-diphenylguanidine(DPG, TCI), n-cyclohexyl-2-benzo-
thiazole sulfonamide(CBS, TCI), S A 2+ 427K Evonik,
Ultrasil 7000GR)Z AF&3I3oH B2l we Hej7ke] &
W A5 fl8l A AZLEAE ARSI 29t

HHEF R M=, 2 Aol ARS-E SSBR/ENR E:1=9] wf
FHE Table 19 UERHICH ER1=9] w3k SSBR¥#} ENR
< two-roll millg ©]-&3le] 5E7F ST & Aksloled, 2H]
ofZ4k, Agj7ke #7iste] 1087 EFsIsth 2 Sl 715}
Ao} 7HEAE WL 57 Edste] wjFartE Azt
Aok IF-9] 718 two-roll millZ A2 wiEZF-E RPA
(rubber process analyzer)E ©|-8-3l] 22 71N TH1) S &
A 5 2 mm FAE 7 E BEES ol&dte] 2o
7Fee 4EZH 2F 160 °C, 10 MPa, 2] 7FAIZE B2t
7Vt

7tm71E 4. ASTM 620401 w2 Bal=o] fush A
A g A7 AR S4687] 918ke] RPA-VI(U-can Inc,
Taiwan)E ©]-&3Fo] 160 °C, 308 &<t =430t 7tas
= CRI(cure rate index)= 2] ()= AXFSFATH

Rl= 100 )
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Table 2. Curing Characteristics of SSBR/ENR Blends

Sample S100  S75/E25 S50/E50 S25/E75  E100
M. (dNm) 6.88 5.14 3.59 2.22 1.98
Mu (dNm)  30.82 32.44 29.67 29.55 24.59
AM (dNm) 23.94 273 26.08 27.33 22.61

t2 (min) 135 2.65 235 1.97 1.77

t90 (min) 19.83 11.53 6.07 5.37 3.95
CRI (min')  5.41 11.26 2691 2941 45.80
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Figure 1. Mechanism of the reaction between ENR and silica.
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Figure 2. SEM images of SSBR/ENR blends: (a) S100; (b) S75/
E25; (c) SS0/E50; (d) S25/E75; (e) E100.
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Figure 3. Tan § of SSBR/ENR blends as a function of temperature.
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Figure 4. Storage modulus versus strain for SSBR/ENR blends.
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Table 3. Mechanical Properties of SSBR/ENR Blends

Sample S100 S75/E25 S50/E50 S25/E75 EI100
Tensile Strength
(MPa) 10.02 7.25 10.18  20.02  22.28

Elongation at
break (%)

Modulus 300%
(MPa)

1197 773 879 1210 1306

2.68 33 3.34 3.48 2.82

Hardness

(Shore A) 63 67 68 69 70

20

Stress (MPa)

T T T T T T
0] 200 400 600 800 1000 1200
Strain (%)

Figure 5. Stress-strain curves of vulcanized SSBR/ENR blends.
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Table 4. TGA Results of SSBR/ENR Blends

Sample Ty (°C) Tra (°C)
S100 430.19 491.74
S75/E25 405.11 482.86
S50/E50 388.98 477.29
S25/E75 377.15 459.17
E100 370.88 451.25

“T\o: temperature of samples at 10% weight loss. “T,,,: temperature at
the maximum rate of weight loss.
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Figure 6. TGA curve of SSBR/ENR blends.
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