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Fig.2 Microstructures of Ti-5553 alloy after solution at 770 ‘C for different holding time: (a) 1 h, (b) 5 h, (¢) 15 h, and (d) 48 h
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Table 1 Size and volume statistics of a, solution treated at

770 °C for different holding time

Solution time/h Volume fraction of a,/% Lf?ltlitlﬁ/s" o
1 28 62
5 26 70
15 21 59
48 12 99
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Fig.3 SEM images of intracrystalline primary a and secondary « solution at 770 ‘C for various holding time:

() 1 h, (b) 5 h, (c) 15 h, and (d) 48 h
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Fig.4 Histogram of volume statistics of a, solution treated at

770 °C for various holding time
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Fig.5 SEM and EBSD images of grain boundary a, and
intracrystalline a;, solution treated for 48 h: (a) IPF map
of alloy; (b) GB and phase boundary of alloy; (¢) GB «,
SEM image of alloy; (d) InC a, SEM image of alloy
aging after solid solution for 48 h; (¢) GB a, SEM image
of alloy aging after solid solution for 48 h
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Table 2 Tensile properties of alloys solution treated at 770 C
for different holding time

g% os/ o/ vl
Solution time/h
MPa MPa % %
1 1238 1316 10 31
5 1214 1284 13 36
15 1212 1280 14 30
48 1185 1265 14 28
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Effect of Solution Time on Microstructures and Mechanical Properties of Ti-5553 Alloy

Zhang Ruixue "%, Ma Yingjie >, Huang Sensen "%, Lei Jiafeng *, Wang Ping ', Yang Rui *
(1. Northeastern University, Shenyang 110819, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effects of varied solution time on the microstructures and tensile properties in a+f phase field of Ti-5553 alloy were studied.
The volume fraction and Feret ratio distribution of primary a (a,) with varied solution time were emphatically analyzed. The
microstructures of Ti-5553 alloy were observed by SEM. The orientation evolution of grain boundary primary « and intragranular a phase
during solution was characterized by EBSD technique. The tensile properties were tested by an electronic universal testing machine. The
results show that the volume fraction of @, decreases with the extension of solution time; meanwhile, the equiaxation and coarsening of a,
decrease the resistance to dislocation movement, which result in the decrease of strength and the increase of plasticity. The grain boundary
ap is truncated in the form of “hot trench” during solution process; however the truncated grain boundary a, maintains the same
orientation.
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