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~ Steel mold
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Fig.1 Different molds and grouping methods for pouring:

(a) mold and (b) gating system
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Table 1 Chemical composition of as-cast TiSAI12.5Sn ELI titanium alloy under different casting processes (®/%)

Standard/mold Al Sn C N H o Fe Ti
GB3620.1 4.5~5.75 2.0~3.0 <0.05 <0.035 <0.0125 <0.12 <0.25 Bal.
Master ingot 5.19 2.50 0.009 0.0091 0.0002 0.054 0.026 Bal.
Graphite 5.04 2.57 0.010 0.0078 0.0017 0.069 0.025 Bal.
Steel 5.24 2.62 0.016 0.0088 0.0020 0.088 0.028 Bal.
Ceramic 4.98 2.58 0.011 0.0085 0.0022 0.072 0.027 Bal.
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Graphitg mold

Bl 2 Ti5AI2.5Sn ELI Bk & 56 5 W 2 AR B 30
Fig.2 Overall morphologies of as-cast Ti5A12.5Sn ELI titanium

alloy samples casted by different molds
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Fig.3 Local surface morphologies of as-cast Ti5SA12.5Sn ELI titanium alloy samples casted by graphite mold (a), metal mold (b),

and ceramic mold (c)
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Fig.4 Macrostructures of cross-section of as-cast Ti5A12.5Sn ELI titanium alloy samples casted by graphite mold (a), metal mold (b),

and ceramic mold (c)
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Fig.5 Microstructures of as-cast Ti5AI2.5Sn ELI alloy samples casted by graphite mold (a~c), metal mold (d~f), and ceramic mold (g~i)

at different positions: (a, d, g) edge, (b, e, h) core, and (¢, f, i) deeply etched core

& 2 Ti5AI2.55n ELI 5k & £ MHS IR R 14
Table 2 Tensile properties of as-cast TiSAI2.5Sn ELI titanium
alloy at room temperature

Sample Mold Rnw/MPa  Ryo/MPa A%  ZI%
1#-1 Graphite 715 631 14.0 27
1#-2 Graphite 721 639 15.0 27
2#-1 Steel 724 647 12.5 26
2#-2 Steel 728 652 13.0 28
3#-1 Ceramic 730 660 9.5 25
3#-2 Ceramic 731 664 8.0 24
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Influence of Casting Process on Structure and Mechanical Properties
of As-cast Ti5AI2.5Sn ELI Titanium Alloy

Liu Shibing, Lou Yanchun, Zhao Jun, Xie Huasheng, Li Chongyang, Liu Hongyu, Zhang Aibo
(State Key Laboratory of Light Alloy Casting Technology for High-end Equipment,
Shenyang Research Institute of Foundry Co., Ltd, Shenyang 110022, China)

Abstract: Titanium alloy Ti5A12.5Sn ELI is an important structural material in the field of aerospace. In this research, the influence of
casting process on the as-cast structure and tensile properties of titanium alloy Ti5A12.5Sn ELI at room temperature was studied by
pouring one furnace alloy with three kinds of mold. The results show that the surface of casting samples from the graphite mold is rough,
while that from the ceramic and metal mold is smooth; the macrostructure of samples from graphite mold is composed of numbers of
equiaxed crystals and some columnar crystals, while that from the metal mold consists of some equiaxed crystals and numbers of columnar
crystals, and that from ceramic mold consists of numbers of columnar crystals and a few equiaxed crystals; the microstructure of the alloy
under different processes is composed of irregular boundary a cluster, the inner part is composed of sheet a phase; the width of a sheet of
sample from the graphite mold is the smallest, that from the metal mold is in the middle, and that from the ceramic mold is the largest; the
tensile strength of alloy is 715~731 MPa; the elongation is 8%~15%, the elongation of samples from the graphite mold is the highest, that
from the metal mold is the second, and that from the ceramic mold is the lowest. The influence of molds on the elongation is obvious, but
that on the strengths is relatively not; the difference of surface morphology and thermal conductivity of the mold, and the difference of a
cluster size and a sheet thickness of samples are the main reasons for the phenomena.

Key words: Ti5A12.5Sn ELI; titanium alloy; casting; structure; mechanical properties
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