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Abstract

This article studied the effect of type and content of
chemical blowing agents in cellular rubber blend of natural rubber
(NR) and styrene-butadiene rubber (SBR) at a fixed blending ratio
of 1:1 on cure characteristics, and mechanical and morphological
properties. The blowing agents used were Oxybis (benzene
sulfonyl) hydrazide (OBSH) and Azo dicarbonamide (ADC), the
dosages varying from 0 to 10 phr. The fillers used in this work
were fly ash particles, precipitated silica, carbon black at a fixed
content of 40 phr, the fly ash and silica particles being silane-
treated. The results suggested that the cure time, density and
mechanical properties of the NR/SBR blend decreased with
increasing blowing agent content. The OBSH was more effective
than the ADC. The NR/SBR blends with carbon black gave
rubber foams with smaller cell size and better cell dispersion
when comparing with those with silica and fly ash particles. The
thermal aging hardly affected the tensile and tear strength while
the UV ageing worsened the tensile and tear properties of the

NR/SBR blends.
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Table 1 Formulation of NR/SBR blend compounds

Ingredients Content (phr)
1. NR:SBR (1:1) 100
2. Zinc Oxide 5.0
3. Stearic acid 3.0
4. Mercaptobenzothaizole (MBT) 1.0
5. Antioxidant BHT 1.0
6. Filler (Silica from fly ash, Silica or 40
Carbon black)
7. Blowing agent (OBSH or ADC ) 2468and 10
8. Sulfur 1.5
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Figure 1 Effect of blowing agent content on cure time for NR/SBR
rubber: Open-dashed lines for ADC, Close-solid lines for
OBSH, O@-FA_Si, BJ-P_Si, A A-CB.
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Figure 2 Effect of blowing agent content on density for NR/SBR
rubber: Open-dashed lines for ADC, Close-solid lines for
OBSH, O@-FA_Si, B[]-P_Si, A A-CB.
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Figure 3 SEM micrographs at 100X of NR/SBR rubber of unfilled blowing agent and filled with OBSH or ADC blowing agent at 6 phr,
(a - c): Silica from fly ash 40 phr, (d - f): Precipitated silica 40 phr, (g - i): Carbon black 40 phr
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Figure 4 SEM micrographs at 550X of NR/SBR/FA with OBSH
blowing agent at 6 phr displaying bubble coalescence

around fly ash particle
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Figure 5 Effect of blowing agent content and aging conditions on tensile modulus at 200% elongation for NR/SBR rubber:

Open-dashed lines for ADC, Close-solid lines for OBSH, O @-FA_Si, B[1-P_Si, A A-CB
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Figure 6 Effect of blowing agent content and aging conditions on tensile strength for NR/SBR rubber:

Open-dashed lines for ADC, Close-solid lines for OBSH, O@-FA_Si, B[]-P_Si, A A-CB
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Figure 7 Effect of blowing agent content and aging conditions on elongation at brake for NR/SBR rubber:

Open-dashed lines for ADC, Close-solid lines for OBSH, O @-FA_Si, MJ-P_Si, A A-CB
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Figure 8 Effect of blowing agent content and aging conditions on tear strength for NR/SBR rubber:

Open-dashed lines for ADC, Close-solid lines for OBSH, O @-FA_Si, M[J-P_Si, A A-CB
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Figure 9 Effect of blowing agent content and aging conditions on hardness for NR/SBR rubber:

Open-dashed lines for ADC, Close-solid lines for OBSH, O @-FA_Si, B[ ]-P_Si, A A-CB
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