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Effects of Annealing Treatment on Microstructures and Mechanical

Properties of Ti—55531 Titanium Alloy
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Abstract The relationships between microstructures and mechanical properties of Ti=55531 titanium alloy were
investigated , by using statistic analysis on the microstructure characteristics, such as width of a platelet, B grain size,
grain boundary o discontinuity and volume fraction of a phase. The results show that,with the increase of the temper-
ature of annealing, the average B grain size increases from 86 pwm to 210 wm, grain boundary a discontinuity decrea-
ses, the volume fraction of needle-like o phase decreases first and then increases. The extension rate, statics tough-
ness and crack initiation energy decrease while the crack propagation energy increase with the growth of 3 grain size.
Statics toughness is positive correlated with the grain boundary o discontinuity. There is a positive correlation between

the volume fraction of a phase and yield strength.
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Tab.1 Chemical compositions of Ti—55531titanium wt %
Ti Al Mo v Cr Zr Fe Si C (0] N H
Bal. 5.18~5.24 5.00 4.91 2.74~2.78 1.10 0.39 0.06 0.01 0.10 0.007 <0.001
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Fig.1 Selection method of a platelet in the process of
statistical microstructure parameters
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Fig.2  Microstructure of Ti—55531 at different annealing temperature
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Fig.3 Effects of annealing treatment on width of a

platelet of Ti—55531 titanium alloy
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Fig.4 Effects of annealing treatment on distribution of B grain size of Ti—55531 titanium alloy
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Tab.2 Results of microstructures by using statistic analysis and mechanical properties

B KRB/ C BLBREE/MPa  JEIRIREE/MPa  IEME/%  FRIE/MI-m™ il BT/ HEOBRI/) REyRY)
840 1154 1088 16.9 236.4 26.9 17.2 9.7
860 1158 1082 17.3 210.2 24.6 15.4 9.2
870 1156 1059 15.7 212.4 25.5 14.8 10.7
880 1150 1066 14.9 202.9 25.2 15.1 10.1
900 1176 1078 13.8 177.4 23.6 12.6 11.1
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Fig.5 Relationships of microstructure parameters and tensile properties
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Fig. 6 Relationships of B grain size and ballistic work
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