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Synthesis of Porous Silicon Carbide and Fabrication of Aluminium Matrix
Composite Reinforced with Porous Silicon Carbide Synthesized with

Rubberwood
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Executive Summary

The purpose of this research project is to investigate the synthesis of biomorphic SiC
from natural woods. Rubber woods and sadao-chang woods which are local woods of the
Scuthern Thailand were used as raw materials. The experimental studies were divided into 3
parts. In first part, the methods of carbenizing woods for producing porous carbon preform
were developed. The charcoal was heat-treated at heating rate of 10°C min" from room
temperature to 70°C, 3°C min " applied up to 500°C and 5°C min" applied up to 800°C then
keep it for 1 hour at this temperature before cooling down to room temperature with flowing
argon gas. The resuited porous carbon was in the original shape and had no crack. For
different heating pattern the crack appeared on the resulted products. The cracking pattern of
rubber wood was a separation of inter-cells that located from the edge to the middle of sample.
On the contrary, the cracking pattern of sadac-chang wood was a separation of cells along the
growth ring that located at the middle. In the second part, the effect of times and cycles of SiO,
sol infiltrated process were studied. The results showed that the longer time and more cycles of
Si0, sol infiltrating, the higher conversion of SiC was obtained. The SiQ, coat on rubber woods
increased with cycle times of infiltrated process. In contrast, The SiO, coat on sadac-chang
woods were be increased only up until cycle 4. In the third part, the effects of pyrolyzed
temperature and soaking time were studied. The results showed that the completed reactions
of precursors to form SiC/C were synthesized at 1600 °C. The longer times of pyrolysis
provided petter results on SiC transformation and also the transformation of B— SiC to (- SIiC
phase. The compressive strength of the synthesized biomorphic SiC increased with the longer
pyrolyzed soaking times.

The fabrication of aluminum matrix composites by squeeze casting of aluminum into
porous ceramic performs synthesized from natural rubber woods was performed. The results of
this work show that it is feasible to infiltrate C-SIiC porous perform with the radial and tangential
direction with aluminum. The microstructure study shows that aluminum phase is thoroughly
distriputed in the composite indicating a full infiltration. The chemical analysis results indicate
three main elements: C, Si, and Al. This analysis also gives an estimate of the phase fraction of
SiC, C, and Al to be about 9.5, 47.5, and 43%, respectively. The density analysis suggests that

there remains some porosity of about 6.38% in the composite. In general, this research project
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confirms that it is feasible to fabricate aluminum matrix composite by sgueeze casting method
using natural rubber woocd as a starting raw material. The fabricated composite samgles can
then be tested for several properties in the subsequent research project.

The characterization of aluminum-SiC composites was studied by physically analyzing,
electrical properties, thermal conductivity properties, mechanical properties and ANOVA | The
resuits shown that the aluminum -SiC composites contains carbon 49.13%, aluminum 36.94%
and silicon 8.21% respectively. The result electrical properties and thermal conductivity
oroperties shown that the result of electrical property and thermal conductivity shown that the
composite in radial sample evidences electrical property and thermal conductivity better than
axial sampte. The results of mechanical properties are comprised of wear and hardness testing
indicated that the compaosite in Radial sampie exhibits better wear resistance than axial sample.
Moreover, it can be found from holding time factor that hardness of Radial sample was
decreased when increasing the holding time. Lastly, hardness testing value was analyzed by
analysis of variance and found that sample direction was greatly affected to the hardness

confidence level {a = 0.05).





