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Influence of Nb,Si Content on Microstructure and Property of
Ti-Fe Alloy Coating Prepared by Laser Cladding
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Abstract Ti-Fe alloy coatings with different Nb, Si additions are prepared by laser cladding on TA15 alloy. The
influence of Nb,;Si content on microstructures and properties of the coatings are investigated by means of X-ray
diffraction, scanning electron microscopy (SEM), microhardness tester, nano-indenter, and frication wear testing
machine. The results show that the coatings with different Nb, Si additions mainly consist of g-TiNb dendrite and -
TiNb+ TiFe eutectic. However, what has changed is that with the increase of the Nb, Si addition, the content of the
eutectic presents the trend of first increasing then decreasing, namely, the highest value is obtained when the atomic
fraction of Nb, Si particles is 2. 0% . Another change in the microstructure is that a small amount of B-(TiNb); Si;
phase is formed when the atomic fraction of Nb,Si addition is beyond 0. 5% . When the atomic fraction of Nb, Si
addition is 2.0% , the hardness, friction and wear properties of the coatings all reach the highest, while the elastic
module is the lowest, as a result of high eutectic content.
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Table 1 Chemical composition of the laser clad

powder (atomic fraction, %)

Sample number Ti Fe Nb Si
1 70.5 29.5 —
2 70. 15 27.35 2
3 69.79 25. 21 4
4 69.09 20. 19 8
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Fig.1 X-ray diffraction pattern of the Tis ;s Fes s
alloy coating
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Fig. 2 Cross-sectional SEM micrographs of the Ti; ;5 Fey s alloy coating. (a) Surface; (b) eutectic;

(¢) subsurface; (d) interface; (e) heat-affected zone; (f) substrate
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Fig. 3 XRD spectra of the TiFe alloy coatings with
different Nb, Si additions
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Table 2 Influence of Nb, Si addition on lattice constant of the -TiNb solid solution

Nb, Si /% 0 0.5 1.0 2.0 3.0 4.0
Lattice constant /nm 0.31822 0.31936 0.31942 0.31950 0.31953 0.31967
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Fig. 4 SEM micrographs of the TiFe alloy coatings with different Nb, Si additions. (a) 0; (b) 0.5%; () 1.0%;
() 2.0%; (&) 3.0%; (D 4.0%
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Fig. 5 Back scattered electron photograph and element area distribution. (a) Back scattered electron photograph;

(b) Nb element; (c) Si element
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Fig. 6 Cross-section hardness curves of the TiFe alloy

coatings with different Nb, Si additions
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Fig. 7 Influence of Nb,Si content on elastic
modulus of the Ti-Fe alloy coatings
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Fig. 8 Influence of Nb,Si content on friction

coefficient of the Ti-Fe alloy coatings
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Fig. 9 Influence of Nb,Si content on wear

volume of the Ti-Fe alloy coatings
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Fig. 10 Wear micrographs of the Ti-Fe alloy coatings with different Nb, Si additions.
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