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Progress on Preparation Technology of High-niobium TiAl Alloy Complex Components
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Abstract: Due to the limitation of brittleness, high-niobium TiAl alloy is not suitable for machining. TiAl alloy parts

are mainly prepared by near net forming. The strengthening mechanism of high-niobium TiAl alloy was analyzed, and

the development of machining technology of high-niobium TiAl alloy complex components was introduced mainly from

casting and additive manufacturing. The technology of investment casting TiAl alloy is mature and can realize mass

production, but there are still some problems such as complicated process, difficult mold making and high cost. With

the development of additive manufacturing, especially electron beam melting (EBM ), the machining problems of

complex components have been alleviated, but the products still have the problems of large surface roughness and low

forming accuracy.
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Fig. 1 Segregation morphologies in microstructure of as-cast
Ti-45A1-(8~9)Nb-(W, B, Y) alloy: (a) L-segregation;

(b) B-segregation and a-segregation
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Fig. 2 Curves of tensile properties vs. temperatures of as-cast

Ti45A1-(8 ~9)Nb-(W, B, Y) alloy
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Fig. 3 Interface morphologies of Ti-47Al1-2Cr-2Nb alloy samples formed by die with different materials:
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Fig. 4 Photos of high-Nb TiAl alloy blades casted by different

processes: (a) gravity casting; (b) centrifugal casting
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Fig.5 SEM-BSE images of high-Nb TiAl alloy blades
casted by different processes: (a,b) gravity casting;

(c,d) centrifugal casting
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Fig. 6 Curve of substrate temperature vs. time during

EBM forming
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Fig. 7  Cross-sectional morphologies of Ti-45A1-7Nb-0. 3W
alloy formed by EBM: (a) unmelted powder;

(b) unbound regions
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Table 1

Effect of EBM parameters on desity of specimens

Melting process

Density/
Beam Scan speed Input Area energy/ g om™
current/mA  /mm-s~'  energy/W (Wemm ’-s)
7 2100 420 2.00 4.25
7 2300 420 1.83 4.24
7 2500 420 1. 68 4.20
7 2700 420 1.56 4.18
6 2300 360 1.57 4.17
8 2300 480 2.09 4.25

I

RTF, WAERHE LR 1.56 W/ (mm’/s) if, FEfh
EEN 418 g/em’; BEEINRERE IS, FEAH
PR A B, T AE R A E] 2.0 W/ (mm’/s)
i, FESE RIS E] 4. 25g/cm’
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B9 EBM &7 Ti45A1-8Nb &4 a2 sn 421
Fig. 9 Typical microstructures of Ti-45A1-8Nb alloy formed by EBM: (a) nearly fully lamellar microstructure ;

(b) duplex microstructure; (c¢) near gamma microstructure
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Table 2 Main chemical composition of PREP powders and
as-EBM samples of Ti-45A1-8Nb alloy

Ti Al Nb
PREP powder 46.98 45.10 7.92
Sample Al 48.75 43.12 8.13
Sample A2 — 43.51 —
Sample A3 — 43.62 —
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Fig. 10 SEM photographs of layered microstructure of
high-Nb TiAl alloy formed by EBM
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