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Fig. 1 3D casting model and drop block position during machining
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Table 1 Chemical composition requirements of casting Wg /%
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Fig. 2 Schematic diagram showing the zone with high Fe
content in casting
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Table 3 Test results of mechnical properties of ZTA15 casting in different zones at room temperature
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Fig. 3 Hardness test results of casting installing side
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Fig. 4 Metallographic structure of ZTA15 casting in cold cracking zone and in zones with different percentages of 3 phase
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Table 4 Mechanical properties of cast-on samples and ingate position of ZTA15 casting
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Fig. 5 Effect of eutectoid  phase stable element on mechanical
properties of Ti casting
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Table 5 Analysis results of Fe content in pouring system regions after Fe-based tooling melting Wy /%
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Fig. 6 The melted connector for pouring
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Improvement of Fe-Based Draught Tooling for Pouring of ZTA15 Alloy in
Investment Casting

LI Yi-jun, ZHAO Yun-xia
( AVIC Guizhou Aniji Aviation Investment Casting Co., Ltd., Anshun 561000,Guizhou,China )

Abstract:

In view of the cold cracking and drop block defects that occur during the machining of ZTA15 alloy
investment castings, the chemical composition, mechanical properties and metallographic structure of the
castings were tested, and comparison with the normal sample was carried out. It was found that, in the process
of pouring ZTA15 alloy melt into the mold cavity, part of the iron-based draught tooling that introduced
titanium liquid into the mold was melted, thus the iron element entered the mold cavity with titanium liquid
together, resulting in the increase of the impurity element iron content in local regions of castings and the
reduction of the transition temperature of B phase. Consequently, the B phase coarse crystals were formed
in the castings during hot isostatic pressure or stress relief annealing, causing "B brittleness". Finally, some
improvement advises are recommended for the structure design and material selection of the draught tooling.
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