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Abstract

The purpose of this study is to investigate the synthesis of biomorphic TiC from
cotton fibers and investigate the fabrication of aluminium matrix composite reinforced with
titanium carbide fibers. Cotton fibers which are local plants of Thailand were used as raw
materials. The experimental studies were divided into 3 parts. In first part, the methods of
carbonizing cotton fiber for producing carbon fibers preform were developed. The best conditions
to produce charcoal was the calcinations temperature of 800°C with 0.5 hr. holding time and a
heating rate of 8°C/min under flowing argon gas. The resulted carbon fibers were in the original
shape. In the second part, the effect of times and cycles of TiO, sol infiltrated process to the
relation of molar ratio between TiO,/C were studied. The results showed that 2 cycles of TiO, sol
infiltrated process with each cycle last more than 4 min. given the TiO,/C molar ratio at 0.338.
But after carbothermal process of these composites, the result showed incompleted reaction
phases of Ti,0, and TiO, along with TiC fiber. The product fibers have also brittle and fragile. On
the other hand, a 1 cycle of TiO, sol infiltrated process given the result product after heat
treatment at 1500°C of only TiC phase. In the third part, the fabrication and mechanical property
study of metal matrix composite (MMC) with the matrix of Aluminium A356 and TiC fiber
reinforcement were fabricated by squeeze casting technique. The results showed that the hardness
values of MMC were 110-120 HV with higher than that of aliminium (70 HV). The ware rate of

MMCs were about two time higher resistant compare to the aluminium.
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HU. HU. HU.
n'au ¥iag 1ing %wt loss | % wt loss
Condition Sample | U ol 10 1a9ou 1AM Average

400°C,10°C/min, 1hr 1 0.687 | 0.645 | 0.169 | 6.114 73.798

2 0.605 | 0.567 | 0.147 | 6.281 74.074

3 0.643 | 0.602 | 0.159 | 6.376 73.588

4 0.69 |0.647 | 0.179 | 6.232 72.334 73.449
500°C,10°C/min, 1 hr 1 0.66 | 0.623 | 0.148 5.606 76.244

2 0.637 | 0.603 | 0.141 5.338 76.617

3 0.629 | 0.594 | 0.134 5.564 77.441

4 0.656 | 0.621 | 0.145 5.335 76.651 76.738
600°C,10°C/min, lhr 1 0.62 | 0.59 | 0.139 | 4.839 76.441

2 0.65 | 0.616 | 0.142 5.231 76.948

3 0.623 | 0.59 | 0.139 5.297 76.441

4 0.676 | 0.642 | 0.143 5.030 77.726 76.889
700°C,10°C/min, lhr 1 0.637 | 0.607 | 0.138 4710 77.265

2 0.77 | 0.736 | 0.169 | 4.416 77.038

3 0.678 | 0.648 | 0.146 | 4.425 77.469

4 0.762 | 0.729 | 0.166 | 4.331 77.229 77.250
800°C,10°C/min, lhr 1 0.75 | 0.705 | 0.162 6.000 77.021

2 0.767 | 0.723 | 0.166 5.737 77.040

3 0.766 | 0.717 | 0.165 6.397 76.987

4 0.791 | 0.74 | 0.17 6.448 77.027 77.019
800°C,4°C/min, 1hr 1 0.72 | 0.667 | 0.151 7.361 77.361

2 0.744 | 0.696 | 0.159 | 6.452 77.155

3 0.712 | 0.66 | 0.153 7.303 76.818

4 0.623 | 0.582 | 0.132 | 6.581 77.320 77.164
800°C,6°C/min, 1hr 1 0.727 | 0.676 | 0.15 7.015 77.811
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0.686 | 0.642 | 0.143 6.414 77.726
0.675 | 0.627 | 0.139 | 7.111 77.831

0.703 | 0.661 | 0.148 5.974 77.610 77.744
800°C,8°C/min, 1hr 0.711 | 0.68 | 0.141 4.360 79.265
0.732 | 0.699 | 0.148 | 4.508 78.827
0.63 | 0.605 | 0.125 3.968 79.339

0.645 | 0.617 | 0.132 | 4.341 78.606 79.009
800°C,10°C/min, I hr 0.75 | 0.705 | 0.162 6.000 77.021
0.767 | 0.723 | 0.166 5.737 77.040
0.766 | 0.717 | 0.165 6.397 76.987

0.791 | 0.74 | 0.17 6.448 77.027 77.019
800°C,10°C/min,0.5hr 0.747 | 0.72 | 0.148 3.614 79.444
0.637 | 0.608 | 0.131 4.553 78.454
0.652 | 0.624 | 0.138 | 4.294 77.885

0.674 | 0.644 | 0.142 | 4.451 77.950 78.433
800°C,10°C/min, I hr 0.75 | 0.705 | 0.162 6.000 77.021
0.767 | 0.723 | 0.166 5.737 77.040
0.766 | 0.717 | 0.165 6.397 76.987

0.791 | 0.74 | 0.17 6.448 77.027 77.019
800°C,10°C/min,1.5hr 0.625 | 0.595 | 0.121 4.800 79.664
0.634 | 0.601 | 0.125 5.205 79.201
0.732 | 0.69 | 0.147 5.738 78.696

0.63 | 0.596 | 0.123 5.397 79.362 79.231
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