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Fig.1  Microstructures of the Ti alloys with different B and Y additions: (a) 0%; (b) 0.1%; (c) 0.2%; (d) 0.5%; (e) high magnification 

micrograph showing details of TiB; (f) high magnification micrograph showing details of Y
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Table 1  Microstructural parameters of Ti alloys with different 

B and Y additions  

Alloy d/µm λ/µm Aspect ratio (TiB) 

Matrix alloy 1105.2 2.5 - 

Ti-0.1(B+Y) 325.4 1.9 6.3 

Ti-0.2(B+Y) 79.7 1.3 9.2 

Ti-0.5(B+Y) 65.3 0.8 12.1 
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Fig.2  Schematic illustration of�solidification paths of the titanium alloys containing B and Y 
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Table 2  Mechanical properties of the titanium alloys with different B and Y additions 

Alloy Yield strength/MPa 

Ultimate compressive 

strength/MPa 

Compressive 

ductility/% 

Fracture toughness, K

IC

 

/MPa·m

1/2

 

Matrix alloy 1208.9 1610.9 15.1 113.2 

Ti-0.1(B+Y) 1298.4 1689.3 14.2 92.1 

Ti-0.2(B+Y) 1410.5 1852.4 13.1 81.5 

Ti-0.5(B+Y) 1625.1 2030.8 9.5 60.1 
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Fig.3  SEM images of the fracture surfaces of (B+Y)/Ti alloys with different B and Y additions tested at room temperature: (a) 0%,  

(b) 0.1%, (c) 0.2%, and (d) 0.5% 
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Abstract: The effects of the co-addition of a small amount of B and Y on the microstructure and mechanical properties of a novel near α 

high temperature titanium alloy were studied. The solidification paths and the refinement mechanism of the titanium alloys with different 

B and Y additions were studied. The results show that the addition of B and Y has a significant effect on the refinement of grain size of the 

titanium alloys. The ultimate compressive strength and yield strength increase with the addition of B and Y, which is mainly due to the 

grain refinement caused by the addition of B and Y. The compressive plasticity and fracture toughness of the alloys decrease gradually 

with the addition of B and Y, which is attributed to the fractured TiB together with Y

2

O

3

 pulled out the matrix, accelerating the propagation 

of the crack. 

Key words: near α titanium alloy; microstructural evolution; solidification path; mechanical properties 
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