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X Rm/MPa Rpo.2/MPa Al% ZI%
1 502 450 19.4 30.4
2 591 534 18.0 20.9
3 662 593 16.5 15.2
4 746 673 10.1 12.4
5 834 727 7.9 9.5
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Effect of Fe Content on Microstructure Evolution and
Mechanical Properties of as-cast Ti-xFe-B Alloy

Zhang Yao, Chang Hui, Li Guangzhou, Dong Yuecheng, Cui Yuwen, Zhou Lian
(Institute for Advanced Metallic Materials, Nanjing Technology University, Nanjing 210009, China)

Abstract: The effect of Fe content on microstructure evolution and mechanical properties of as-cast Ti-xFe-B (x=1~5, wt%) alloy was
investigated by optical microscopy (OM), scanning electron microscopy (SEM), X-ray diffraction (XRD), Vickers hardness tester and
electronic tensile testing machine. The results show that when the Fe content is below 3 wt%, the structure of as-cast Ti-xFe-B alloy is
mainly o lamellar. With the increase of Fe content, the g phase increases significantly, Meanwhile, with increasing Fe content from 1 wt%
to 5 wt%, the precipitation of Fe in compound increases, grain size of a-phase decreases by 56.5%. It is found that mechanical properties of
as-cast alloy are significantly improved by the addition of Fe into TiB alloy. With the increase of Fe content, Vickers hardness of as-cast
alloy is increased by 45.7%, and the tensile strength increased from 502 MPa to 834 MPa. However, the ductility of Ti-xFe-B alloy
decreases significantly, reduction rate decreases from 30.4% to 9.5%, and elongation at break long rate falls from 19.4% to 7.9%. The
results show that when the Fe content is in the range of 3 wt%-~ 4 wt%, the alloy can achieve the best match between strength and plasticity
with greater potential for development.

Key words: Fe content; low cost; cast alloy microstructure evolution; mechanical properties
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