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Table 1 Comparison of the characteristics of investment casting with other precision forming processes
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Fig.2 Variation law of profile size in three types of deformation systems: mold-wax, wax mold-

ceramic mold, and ceramic mold-alloy
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Fig.3 Schematic diagram of wax mold rapid prototyping technologies
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Table 2 Comparison of the advantages and disadvantages of different additive manufacturing technologies for wax mold preparation
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Table 3 Comparison of the advantages and disadvantages of different shell materials for titanium alloy investment casting
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Table 4 Influence of typical alloying elements on the welding properties of titanium alloys
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Table 5 Conventional casting titanium alloy and its mechanical properties at room temperature

aems | aawm | POEE
ZTC3 at+f 930
ZTC4 o+p 890
ZTC6 Near a 860
ZTA15 Near o 882
x6

835 4 350
820 5 400
795 S 450
784 S 500
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Table 6 Influence of typical alloying elements on the performance and casting performance of

casting titanium alloy
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Fig.7 Effect of oxygen, nitrogen and hydrogen content on the mechanical properties of ZTC4 titanium alloy’
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Table 7 Typical high-temperature casting titanium alloy grades and mechanical properties at

room temperature
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Table 8 Titanium-based alloys resistant to above 600 °C and their high-temperature mechanical properties
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Fig.8 Typical titanium alloy investment castings for aerospace aircraft
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[ABSTRACT]

and heat resistance, as well as the advantages of high dimensional accuracy and low production cost. They have been

Titanium alloy investment castings have the advantages of high specific strength, corrosionresistance

widely used in key structural parts in the aerospace field. In order to promote the continuous improvement of domestic
titanium alloy investment casting technology and the further application of titanium alloy investment casting products,
this paper reviewed the application and development of titanium alloy investment casting technology in the aerospace
field in recent years. Meanwhile, the titanium alloy investment casting process, high-temperature casting titanium alloys
and the development progress of titanium alloy investment casting products are highlighted. The review for investment
casting process focused on the key procedures of wax mold making, shell making, casting and post treatments. The review
for high-temperature casting titanium alloys highlighted TC4, high-temperature near-a titanium alloys and intermetallic
titanium aluminide alloys. The review for titanium alloy investment casting products mainly referred to structural parts of
aerospace vehicle engines. Finally, the key issues existing in the domestic titanium alloy investment casting technology and
application are summarized. Subsequently, the prospects of establishing a material database, reducing production costs, and
developing casting simulation software are proposed.

Keywords: Titanium alloys; TiAl alloy; Investment casting; Precision forming; Ti,AINb alloy
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