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Experimental Study on Preparation of Ti-Al Master Alloy by
Aluminothermic Reduction of TiO,
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Abstract: Taking titanium pigment as raw material experiments were conducted to prepare Ti-Al master
alloy by aluminothermic reduction. Through single factor experiments the optimum result was obtained
with aluminum adding coefficient of 1.7 unit thermal effect of 2850 kJ/kg and lime adding coefficient of
0.9. Under this process condition good smelting results and high yield of alloy were achieved. Analyzed
by XRD diffraction the phase compositions of the Ti-Al master alloy mainly consisted of Ti; ;AL
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Tablel Main chemical compositions of
titanium pigment %
TiO, TFe S0, MnO AL DA 7 T’L
94.6 0.004 0.028 <0.01 i KA
1 Ti-Al
2 Fig.1 Technological process of Ti-Al alloy
Table 2 Main chemical compositions of preparation by aluminothermy reduction
aluminum powder %o
Al Fe Si
3
99. 65 0.887 1.06
3.1
3
Table 3 Main chemical compositions of lime %
Ca0 Si0, o
80.59 7.49 o
CaO
4 Al
Table 4 Main chemical compositions of
potassium chlorate %0
KCIO, .
99.5 0.5 1.7 2 650 kJ/kg
(
N o )0.3.0.5.0.7.0.9.1.0
2 o
« 2
N o 0.3~0.7
\ « D « ) ( - o
) 0.9
o 1.0
( )
Ti-Al 0.9 -

o 1. 79.5% o
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Fig.2 The relationship between adding
coefficient of lime and yield of alloy
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Fig.3 The relationship between unit heat
effect and yield of alloy
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Fig.4 XRD diffraction pattern of Ti-Al master alloy
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Fig. 6 XRD diffraction pattern of the slag
6
Table 6 Chemical compositions of the slag %
Al 0, Ca0 Na, O $i0, MnO TiO 4
57.96 36.59 0.101 1.74 0.058 3.55 1) Ti—
Al : 1.7
Al 0O, 2 850 kJ/kg 0.9
57.96% CaO 36. 59% °
AL O, 55% 2) XRD Ti-Al
o Ti; Al
o 3) XRD
6 : 3Ca0 + 5Al1,0, 3Ca0 * 5A1,0,.
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