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Table 1  Heat treatment process of Ti-1300 alloy 

Number Heat treatment process Rate 

1 850 Y, 1 h AC2Furnace heating 300 Y AC 

2 850 Y, 1 h AC2Furnace heating 400 Y AC 

3 850 Y, 1 h AC2Furnace heating 500 Y AC 

4 850 Y, 1 h AC2Furnace heating 570 Y, 4 h AC 

5 790 Y, 1 h AC2Furnace heating 300 Y AC 

6 790 Y, 1 h AC2Furnace heating 400 Y AC 

7 790 Y, 1 h AC2Furnace heating 500 Y AC 

8 790 Y, 1 h AC2Furnace heating 570 Y, 4 h AC 

1 Y/ 

min 
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Fig.1  OM microstructures of Ti-1300 samples solution treated at 

(a) 880 , (b)�  850 , (c)�  790 , � and (d) 760  for 1�  h 
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Table 2  Tensile properties of solution-treated Ti-1300 

specimens 

Solution conditions UTS/MPa YS/MPa EL/% RA/% 

880 Y, 1 h AC 800 770 19.5 52 

850 Y, 1 h AC 815 760 17.5 51 

790 Y, 1 h AC 975 860 11 36.5 

760 Y, 1 h AC 1030 950 11.5 48 
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Fig.2  OM microstructures of Ti-1300 samples heated by: 

(a) 850 �, 1 h AC+furnace heating to 300 � AC, 

(b) 850 �, 1 h AC+furnace heating to 400 � AC, 

(c) 790 �, 1 h, AC+furnace heating to 500 � AC, 

and (d) 790 �, 1 h AC+furnace heating to 570 �, 

4 h AC 
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Fig.3  TEM images of Ti-1300 samples treated by: (a) 850 �, 1 h 

AC+furnace heating to 400 � AC, (b) 850 �, 1 h, AC+ 

furnace heating to 500 � AC, (c) diffraction pattern 

of black precipitation in Fig.3b, and (d) its indexing 
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Fig.4  SEM images of Ti-1300 samples treated by: (a) 790 �, 

1 h AC+furnace heating to 300 � AC, and (b) 790 �, 

1 h AC+furnace heating to 500 � AC 
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Fig.5  TEM images of Ti-1300 samples by: (a) 790 �, 1 h AC+ 

furnace heating to 300 �, AC, (b) 790 �, 1 h AC+ 

furnace heating to 500 �, AC 
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Table 3  Tensile properties of Ti-1300 specimens after solid 

solution and furnace heating ageing treatment 

Heat treatment process UTS/MPa YS/MPa EL/% RA/% 

1 988 } } } 

2 1195 } } } 

3 1210 } } } 

4 1550 1525 3.8 7.3 

5 1010 960 12 29.5 

6 1030 980 13 36.5 

7 1420 } } } 

8 1430 1390 8 25.5 
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Fig.6  SEM fractures of Ti-1300 samples after solid solution and age treatment: (a) 850 �, 1 h AC+ furnace heating to 300 � AC, 

(b) 850 �, 1 h AC+ furnace heating to 500 � AC, (c) 850 �, 1 h AC+ furnace heating to 570 �, 4 h AC, (d) 790 �, 1 h 

AC+ furnace heating to 300 � AC, (e) 790 �, 1 h AC+ furnace heating to 500 � AC, and (f) 790 �, 1 h AC+furnace 

heating to 570 �, 4 h AC 
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Effect of Heat Treatment Process on Microstructure 

and Tensile Properties of Ti-1300 Alloy 
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Abstract: The microstructures and tensile properties of Ti-1300 alloy after solid-solution treatment at different temperatures followed by 

slow heating aging were studied. The results indicate that the different phase transformations of the alloy took place after the 

solid-solution/aging treatment at up-and-down phase transformation temperature (PTT), and the corresponding tensile properties of the 

alloy also showed obvious difference. β→ω transformation occurred when the samples were solid-solution treated at the upper PTT and 

then aged heating slowly to 500 Y. After this treatment, the alloy had high strength but low plasticity. On the contrary, when the samples 

were solid-solution treated at the down PTT followed by furnace heating ageing, β→α transformation occurred and the tensile strength of 

the alloy was 1430 MPa and elongation was 8.0% after aging heating up to 570 Y. 

Key words: Ti-1300 titanium alloy; heat treatment; microstructure 
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