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Abstract

The purpose of this study is to investigate the effect of TiO, and Fe,O, on
synthesizing Fe-TiC composite. The experimental study was divided into 2 parts. In part one, the
effect of TiO, influenced on synthesizing Fe-TiC composite by carbothermal reduction was
investigated. It was found at 1500°C that the reaction was steady and formed Fe-TiC products.
As TiO, was added in the precursors, it increased percentage of TiC in the products. When added
5 mole of TiO, into precursors, the resulted product showed the maximum volume of TiC at
88.35% and minimum volume of Fe at 11.65%. In part two, the effect of Fe,O, influenced on
synthesizing Fe-TiC composite by carbothermal reduction was investigated. When Fe,0, was
added to the precursors, it increased the percentage of the matrix Fe in the products. When added
6 mole of Fe,0, into precursors, the resulted product showed the minimum volume of TiC at 5.6%
and maximum volume of Fe at 94.4%. Results of reactions are close to the theoretical calculation.
Mechanical property test of the specimen added with 1 mole of TiO, in precursor give the
maximum compressive strength of 54.6 MPa and maximum hardness of 27 HRA. The
synthesized products of Fe-TiC composite could be used in many applications such as master
alloys in metal casting industry and composite powder for coating application to increase property

in high temperature and wear resistance.
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I8n1snannelans (Methods of Producing Powders)
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TiC - steel composites

l l

Powder metallurgy method In-situ production of dispersoids Liquid metal particulate
l mixing
Combustion synthesis process The XD process R.G.I. process
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Fe 7.86 1535 55.847
TiC 493 3170 59.911
D=M/V, V=M/D

1. FeTiO3 +4C —> Fe + TiC + 3CO

YSwAsmangug vea Fe A (55.847/7.86) = 7.105 Ma.

Y3UmIN1Inqug ves TiC Ale (59.911/4.93) = 12.152 wa.

TN N1INGUE 103 Fe-TiC AB 7.105+12.152 = 19.258 Ma.

% 1I511A3 Fe fifioglu Fe-TiC fle (7.105/19.258)*100 - 36.896

% 1SR TiC fileglu Fe-TiC A0 (12.152/19.258)*100 = 63.104
ATIUHUMUUNNNGYT V83 Fe-TiC AD (55.847+59.911)/19.258 = 6.011 n¥w/aa.
2. FeTiO3 + TiO, + 7C —> Fe + 2TiC + 5CO

TSN 1INGBE) Y1 Fe 7D (55.847/7.86) = 7.105 Q.

TSN 1IN 183 TiC 7B ((2*59.911)/4.93) = 24.305 3.

UT11AIN 1INV V83 Fe-TiC D 7.105+24.305= 31.410 Ma.

%1513 Fe fifiaglu Fe-TiC B (7.105/31.410)*100 = 22.620

% 1S1u1ms TicC fifieylu Fe-TiC fib (24.305/31.410)*100 = 77.380
ATIHUMUUNNNGYE V03 Fe-TiC A0 (55.847+(2%59.911))/31.410 = 5.593 nFw/wa.
3. FeTiO3 +2 TiO, + 10C —> Fe + 3TiC + 7CO

TSN 1IN U VO3 Fe D (55.847/7.86) = 7.105 wa.

YTmIMangug) ves TiC e ((3*59.911)/4.93) = 36.457 3a.

USWIATMINGUE ve3 Fe-TiC AB 7.105+36.457= 43.562 ua.

% 151105 Fe fiioglu Fe-TiC fio (7.105/43.562)*100 - 16.310

% 103113 TiC fifioglu Fe-TiC 1D (36.457/43.562)*100 = 83.690

ANUHUNUUNNING YT 183 Fe-TiC f1D (55.847+(3*59.911))/43.562 = 5.408 n33/a.



4. FeTiO3 +3 TiO, + 13C —> Fe + 4TiC + 9CO
USasmiangug) vea Fe AB (55.847/7.86) = 7.105 ¥a.
USAsmangui) vea TiC Av ((4*59.911)/4.93) = 48.609 .
USU1AINWNGYE Y83 Fe-TiC AB 7.105+48.609= 55.714 wa.
% 1/537m3 Fe 041y Fe-TiC fiB (7.105/55.714)*100 = 12.753
% 1S11A3 TiC fiilegu Fe-TiC fie (48.609/55.714)*100 = 87.247

ATMUWUUNIINGYE] V84 Fe-TiC D (55.847+(4*59.911))/55.714 = 5.408 niw/aa.

5. FeTiO3 +4 TiO, + 16C —> Fe + 5TiC + 11CO
USIAIN1INQUY VB4 Fe A0 (55.847/7.86) = 7.105 WA,
UTIATNIINGUE ¥84 TiC AL ((5*59.911)/4.93) = 60.762 3a.
UTuasnIamguf) 104 Fe-TiC 7D 7.105+60.762= 67.867 Ha.
% 131193 Fe fiioglu Fe-TiC A0 (7.105/67.867)*100 - 10.469
% 1311A3 TiC #ilioglu Fe-TiC Ao (60.762/67.867)*100 = 89.531

ATUAUMUUNINWE V84 Fe-TiC 7D (55.847+(5*59.911))/67.867 = 5.237 nFw/a.

6. FeTiO3 +5 TiO, + 19C —> Fe + 6TiC + 13CO
USHIASN NGB V03 Fe AD (55.847/7.86) = 7.105 wa.
USIAsmangu] vea TiC Av ((6*59.911)/4.93) = 72.914 M.
Y311AINaNGuE 184 Fe-TiC A0 7.105+72.914= 80.019 31a.
% U511A5 Fe Aiilog1u Fe-TiC fio (7.105/80.019)*100 = 9.744
% 1311As TiC #ifioglu Fe-TiC Ao (72.914/80.019)*100 = 91.121

ATIUMUUMUNNINGYT Y04 Fe-TiC AD (55.847+(6*59.911))/80.019 = 5.190 ni/aa.
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