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Fig1  Dimension of the sample for tensile testing
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Fig.2  OM photographs of Ti14 alloys after conventional(a)

and semi-solid(b) forging
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Fig.3  Grain boundaries of Ti14 alloy after conventional(a)

and semi-solid(b) forging
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Table 1  Tensile properties of Ti14 alloy bar as-forging at room temperature

Forging way UTS/MPa UTS/%� YS/MPa YS/%� El/% El/%� RA/% RA/%�

Conventional (950 �) 790 � 625 � 15 � 32.0 �

Semi-solid (1000 �) 990 25.3 865 38.4 2.5 �83.3 10.5 67.2

Note: (1) UTS, tensile strength; YS, yield strength; El, elongation; RA, reduction in area. (2) UTS(%)=�

(UTS

semi-solid

–UTS

conventional

)/ UTS

conventionl

×100%, YS(%)=(YS�

semi-solid

–YS

conventional

) / YS

conventional

×100%,

El(%)=(El�

semi-solid

–El

conventional

)/ El

conventional

×100%, RA(%)=(RA�

semi-solid

–RA

conventional

) / RA
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×100%

a

b

100 µm

a

b

20 µm



�1824� �3$%&'��f � 38�

� 4  Ti14;$ST��O�

Fig.4  Tensile fractographs of Ti14 alloy after conventional(a)

and semi-solid(b) forging
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Fig.5  Configuration of dislocations at grain boundary after

conventional(a) and semi-solid(b) forging
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Microstructure and Mechanical Properties of Ti14 Alloy after Semi-Solid Deformation
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Abstract: A novel flame-retarded Ti14 alloy (α+Ti

2

Cu) was solid forged at 950 � and semi-solid forged (SSF) at 1000 �, respectively. 

Compared with that of the solid forged alloy, the microstructure and tensile properties of the semi-solid forged alloy were investigated; 

meanwhile, the possible reason for the change of the microstructure and tensile properties were also discussed. The results show that the 

dynamic recrystallization does not occur during the SSF, which coarsened the grains at room temperature. Liquid Ti

2

Cu distributed along 

grain boundaries under pressure, and segregation was formed, coarsening grain boundaries and changing their microstructure; the 

microstructure change of grain boundaries induced the hardening effect, resulting in the increase of tensile strength and the decrease of 

plasticity at room temperature.

Key words: Ti14 alloy; semi-solid deformation; microstructure; mechanical properties
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