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Fig.1 Dissection and analysis of the castings: (a) casting product, (b) 1 # thicker area (about 70 mm), (c) 2 # main thickness area (about

30 mm), and (d) 3# thinner area (about 8§ mm)
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Fig.2 Surface microstructures of specimens: (a) 1#, (b) 2#, and (c) 3#
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Fig.3 Surface SEM images of samples: (a) 1#, (b) 2#, and (c) 3#
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Fig.4 SEM image (a) and EDS element line scanning (b~¢) of 1# sample: (b) Ti, (c) Al (d) Zr, and (e) O
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Fig.5 SEM image (a) and EDS element line scanning (b~d) of 2# sample: (b) Ti, (¢) Al, and (d) O
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SEM image (a) and EDS element line scanning (b~d) of 3# sample: (b) Ti, (¢) Al, and (d) O
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Table 1 EDS analysis of 1#~3# sample (/%)

1# sample 2# sample 3# sample
Element
Diffusion layer Matrix Diffusion layer Matrix Diffusion layer Matrix
(¢ 3.77 12.88 1.17 3.02 13.63 1.26 5.56 8.43 1.08
Ti 71.27 56.64 85.17 71.75 52.78 85.53 64.78 68.87 86.13
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Fig.7 XRD pattern of 1# sample
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Fig.8 XRD pattern of 2# sample
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Fig.9 XRD pattern of 3# sample

5000
£ 4000
Z 3000 S;>‘ =
£2000
:Iée:g L —— |#
1000} Ty
% "T00 200 300 400 500 600 700 800 900

Distance/pum

K10 BURER 2 B 2%

Fig.10 Surface hardness curves of sample
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Comparison of fluorescence penetrant test: (a) unpickled, (b) 0.3 mm pickling, and (c) 0.6 mm pickling
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Fig.12 SEM image (a) and EDS element line scanning (b~d) of sample after pickling: (b) Ti, (c) Al, and (d) O
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Fig.13 Surface OM image of sample after pickling
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Interface Reaction of Large Size ZTA1S Titanium Alloy Investment Casting

Liu Hongyul, Chai Hao?, Lou Yanchun', Jin Lei', Zhao Jun', Liu Shibingl, Ni Jia'
(1. State Key Laboratory of Light Alloy Casting Technology for High-end Equipment,
Shenyang Research Institute of Foundry, Shenyang 110022, China)

(2. Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: As oxidizable metals, titanium alloys are very active on melting point. It is easier for large-size titanium castings to react with
the casting materials which will affect the surface quality of the castings during casting. In this experiment, large-scale titanium alloy
castings were cast by Yttrium oxide mould in a vacuum consumable shell furnace, and the surface layer of samples with different thickness
was tested and analyzed by SEM, XRD and EDS. The results show that there is an oxygen diffusion layer of certain thickness on the
surface of the samples, and there is a tissue transition zone of certain thickness on the surface. Finally, an acid pickling method was used
to remove the reaction layer and the transition zone of the sample surface, which effectively improves the surface quality of the castings.

Key words: large size; titanium casting; interface reaction
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