a ¢ v v
UNUTAURUY

a‘nﬁwammmiﬂﬁnﬂﬂmLmaaﬂmﬂ Si69 wazNITUNLIY
drganuouiisice NITAUEIIIIKN HILHINIBIIFIINTIR
fyeae vons

MIeAgNs WA waw' ente Iuamar’ uaz S3zANA waARY

Abstract
Sombatsompop, N., Wimolmala, E. and Markpin, T.
Effects of Si69 treatment on fly ash particlesand thermal ageing

on the properties of NR/SBR blend
Songklanakarin J. Sci. Technal., 2007, 29(5) : 1377-1391

The research involved property development of NR/SBR blend filled fly ash particles used for
reinforcement in comparison with commercial silica. The effects of silica content and surface treatment by
Si69 silane coupling agent were studied. The experimental results suggested that asthe silica content from fly
ash particlesincreased the curetime decreased. Theincreasein silica content in fly ash resulted in increases
in tensile modulus, hardness, tears strength and percent compression set, but led to decreasesin elongation
at break, abrasion, percent resilience and tensile strength. When adding the silane coupling agent the cure
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timeand overall mechanical propertieswereimproved. After thermal ageing, thetensilemodulusand tensile
strength increased, but the elongation at break decreased. Overall results recommended that 20 phr of silica
in 2% Si69-treated fly ash particles gave the optimum mechanical properties of the blend and can be used to
replace the commercial silica.

Key words : natura rubber, SBR rubber, fly ash, surface treatment, silane coupling agent,
thermal aging
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Table 1. Formulation of NR/SBR blend compounds

Ingredients

content (phr*)

1. Natural rubber, STR 20 and
Styrene butadiene rubber ,.SBR 1712
. ZnO (Zinc Oxide)
. Stearic acid
. MBT (Mercaptobenzthiazol)
. Antioxidant BHT**
Sulfur

NoO A WN

. Filler (fly ash and commercia silica grade)

100

5.0
3.0
0.3
1.0
15
Varying 0 10 20 30 40 and 50

* phr: parts per hundred of rubber by weight

** BHT: Butylated hydroxytoluene
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Table 2. Curetime and mechanical properties of NR:SBR blend with 20 phr silica

content in fly ash

Properties of NR:SBR adding silica content in fly ash at 20 phr

NR:SBR
blends Curetime  Modulus Tensile Elongation Tear Hardness
ratio (%) (min) at 200% strength at break strength (ShoreA)
(x10° Pa) (MPa) (%) (KN/m)
0:100 31 2.2+0.1 1.2+0.1 72010 6.8+0.3 34+1
25.75 21 2.7+0.1 2.6x0.2 1016+15 8.2+0.4 38+0
50:50 16 3.1+0.1 4.3+0.3 1126+26 10.0+0.4 36+0
75:25 15 3.0+0.2 5.0+0.6 1096+20 9.7+0.2 35+1
100:0 12 2.2+0.1 45+0.1 900+12 9.3+0.5 27+1
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Table 3. Effect of silica content in fly ash on volume loss at various Si69 concentrations for

50:50 NR/SBR blend

Silane coupling Volumeloss (mm3) of 50 : 50 NR/SBR blend Remark
agent content adding silica content in fly ash (phr)
(%) 0 10 20 30 40 50
0 N/A 197+4 2015 178+4  207+5  241+4
2 N/A 144+1 11542  123+2 1312  123+1 N/A
4 N/A 13242  127+1 114+2 125+2 125+4 (NotApplicable)
6 N/A 113+4  116+4  115+2  124+2  123+2

Table 4. Comparison of the properties of 50:50 NR/SBR blend filled with fly ash and
commercial silica treated with 2% Si69

Silica content at 20 phr  Silica content at 30 phr

Properties Flyash Commercial Flyash Commercial
silica silica
Cure time (min) 16 21 14 19
Tensile Modulus at 200% (x10° Pa) 6+1 11+1 7+1 12+1
Tensile strength (M Pa) 7+1 11+1 6+1 14+1
Elongation at break (%) 920+16 1084+20 819+22 1124422
Tear strength (KN/m) 16+0 15+1 16+1 18+1
Hardness (Shore A) 38t1 38+1 43+1 43+1
Compression set (%) 64+1 71+0 65+1 76+1
Resilience (%) 60+1 3710 58+1 31+0
Abrasion (mm?®) 115+2 126+2 123+2 111+1
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