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Microstructure and Phase Structure of Laser Solid Forming
Ti, AINb-Based Alloy

Chen Jing Jiang Guozheng Lin Xin Huang Weidong
Abstract

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University .,
Xi’an , Shaanxi 710072, China)
Ti; AINb-based alloys of two different compositions were deposited using a 5 kW CO, laser. Optical
microscope (OM) , scanning electron microscope (SEM) . energy-dispersive spectrometer (EDS), X-ray diffraction
(XRD) and microhardness testing method, were used to investigate the typical microstructure evolution., phase
transformation and the corresponding hardness evolution. Experimental results show that for Ti-20% Al-27 % Nb
(atomic fraction) (A,), the phase transformation occurrs: B2—>B2 + O— B2 along the laser deposition direction.
While Ti-22 % Al-27 % Nb (A,) is mainly composed of B(TiNb) dendritic and B2 + O in the interdendritic. The primary
dendrite trunk spacing changes from 25 pm to 80 pm along the deposition direction.
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alloy distributes uniformly except the local region of the dendritic.
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For the two different
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compositions Ti, AINb-based alloys. the microhardness variation of A, alloy along the deposition direction is low—high
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—low, which agrees well with the corresponding microstructure and phase transformation. The microhardness of A,
laser technique; Ti, AINb-based alloy; micostructure; phase structure; microhardness
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Table 1 Chemical compositions of Ti, AINb-based

alloys for the LSF process (atomic fraction, %)

Alloy Al Nb Ti
Ti-20 % Al-27 % Nb (A;) 20 27 Bal.
Ti-22% Al-27 % Nb (A,) 22 27 Bal.
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Fig. 2 XRD patterns for LSF A, alloy at different

zones (a,b,c)
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(a) bright field imaging; (b) diffraction spot imaging
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Fig.5 OM and SEM microstructure of LSF A, alloy. (a) OM microstructure of a zone and ¢ zone;

(b) OM microstructure of b zone; (¢) SEM microstructure of b zone
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Table 2 Chemical compositions of LSF A, alloy

Tested Mass fraction /% Atomic fraction /%
point Al Ti Nb Al Ti Nb

1 89 81.76 16. 34 59 87.40 9.01
.73 83.67 15. 60 .39 83.67 8. 65
.63  68.63 27.74 .22 76.78 16.00
47 74,88 22.65 82 82.34 12.84
09 47.82 44,08 16.92 56.32 26.77
.79 48.46 43.75 16.31 57.11 26.58
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