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ABSTRACT : SBR (styrene-butadiene rubber; 25 wt% of solid contents) nanocomposites reinforced with
OLS(organically modified layered silicates) were manufactured via the latex method. Two types of OLS
are prepared, i.e. dodecylamine (primary amine) modified montmorillonite (DA-MMT) and N,
N-dimethyldodecylamine (tertiary amine) modified MMT (DDA-MMT). X-ray diffraction (XRD) and
transmission electron microscopy (TEM) were employed to characterize the layer distance of OLS and
the morphology of the nanocomposites. SBR nanocomposites reinforced with ternary phase filler (carbon
black/silica’OLS) systems also manufactured. Dynamic mechanical thermal analysis (DMTA) was performed
on these composites to determine the loss factor (tan 6) over a range of temperature(-20 ‘C~80 ‘C). The
results showed that there was significant changes on the values of tan & with the addition of small amount
of the OLS. By increasing the contents of OLS, the values of tan ¢ at 0 °C increased but those of tan
d at 60 °C decreased with increasing OLS contents.
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Table 1. Experimental formulations (Amounts; phr)

Compounds A{B‘C‘D E ‘ F
SBR latex +
Base rubber SBR latex (100) OLS (5, 10)
Sitica | 60 [ 25 [ 15[ - [ 20 |
Filler Carbon
black | 35| 45 | 60 35
Zinc 3
) Oxide
Activator -
Stearic 15
acid )
Antioxidant | RD 1
Process oil | Qil 10
Crosslinking Sulfur 1
agent
Accelerator | TBBS 1.8
mE A3 wigHEES Table o] UERAICH
3. A uhy

31 71E EA &

S o J|o

(ODR)

Two-roll milloA] AFZH TF vjFES cureme-
ter (MYUNG-JI Tech, Model; ODR 2000)o]A] 2%
% 1°, 2% 160 TAlA n|7ksh 15 A|He] B
S 3080 &4t 1 AR AlHyE A
Bsrdt

3.2 DDA-MMTS! diz2| Mz &£F

Agol Agd a0l 4 A 2 w4
$9] Z%42° X-Ray Diffractometer (PhilipA}, Model
; XRERT-PRO)Z A}2319.0 0, A2 19ming
£5® 209 HOE 1.5°%H 10°742] S783trh

33 2EE{A I QIEAY

ASTM D412 e} Figure 19] (a)¢} 22 o}
& AJH& vHEo] UTM(Universal Testing Machine,
Instron 4485, USA)°A] 1000 N2 load cell& 500
mm/ming] £52 83} A7 (tensile strength)
E =43l 1o wE Alg(elongation)S =As}
o 7144 B4 Hristsdck

34 gzl £

Figure 19] ()} o] ASTM D624¢] die Col ©]
3 AZEH AHEL UTME o83t 500 mm/ming]
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Figure 1. The shape of test specimens; (a) tensile and
(b) tear.
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35 X FEIN EX
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Figure 2. X-ray diffraction (XRD) patterns of Na-MMT,
DA-MMT, and DDA-MMT.
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Figure 3. Cure characteristics of SBR/OLS compounds
measured by oscillating disc rheometer (ODR).
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Na" o]23}¢] o]2u3oE Na-MMTZ Alol&E
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t}. DDA-MMTZ H7Z® wjg 3159 7
MMTE B8 gt 2575 wE 713 7h8 A
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Figure 4. TEM micrographs of the SBR/DA-MMT (a)
and the SBR/DDA-MMT (b) nanocomposites.
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Figure 5. Stress-strain curves of the SBR/DA-MMT and

the SBR/DDA-MMT nanocomposites (filler contents: 5

phr).
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Figure 6. Loss factor of SBR compounds filled with dual
phase filler systems.
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Figure 7. Loss factor of SBR nanocomposites filled with
ternary phase filler systems.
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