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Effect of post heat treatment on the microstructure and properties
of as-annealed Ti75 alloy

Yin Yanchao, Li Longteng, Lii Yifan, Sun Zhijie, Yu Wei, Jiang Peng

(Luoyang Ship Material Research Institute, Luoyang 471023, Henan, China)

Abstract: In order to study the effect of post heat treatment on the properties of annealed Ti75 alloy, dif-
ferent post treatment conditions including annealing temperatures and cooling rates were selected to treat
the annealed Ti75 alloy. The microstructure evolution was analyzed by OM and SEM, and the influence
of microstructure on tensile properties and impact toughness of Ti75 alloy was studied. The results show
that the volume fraction of equiaxed a phase has no obvious change when alloy is annealed at low temper-
ature. When the annealing temperature is high enough, the equiaxed o phase begins to dissolve and its
volume fraction decreases gradually with the increase of temperature. The evolution of strength and im-
pact toughness of annealed Ti75 alloy after air cooling by different annealing temperature at 750 - 950 °C
is basically the same as that of furnace cooling. The yield strength and tensile strength decrease firstly,
then increase a little and then decrease again with the increase of temperature. The main reason for
strength increasing is that a large number of fine o phases exists in the  transformation matrix structure
which are difficult to deform. The impact toughness has no obvious change when alloy is annealed at low
temperature region and then increases with the increase of temperature. The strength of annealed Ti75 al-
loy after annealing and air cooling is higher than that of furnace cooling. The impact toughness of an-
nealed Ti75 alloy after annealing at low temperature region and air cooling is higher than that of furnace
cooling, while at the high temperature region it shows the opposite changing tendency.
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Table1 Chemical composition of Ti75 alloy ingot %

Ti Al Mo Zr N H C (6] Fe Si
Bal. 2.87 1.87 2.15 0.005 <0.001 0.0078 0.099 0.176 0.033

O pm
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Fig.1 Microstructure of as annealed Ti75 alloy
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Table 2 Post heat treatment process used for as annealed

Ti75 alloy
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HT1 750 2 AC
HT2 750 2 FC
HT3 800 2 AC
HT4 800 2 FC
HTS 850 2 AC
HT6 850 2 FC
HT7 900 2 AC
HTS 900 2 FC
HT9 925 2 AC
HT10 925 2 FC
HTI11 950 2 AC
HTI12 950 2 FC

(b) 800 C

(c) 850 C
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Fig.2 Microstructure of as annealed Ti75 alloy after annealing at different temperatures and air cooling
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Fig. 3 SEM images of as annealed Ti75 alloy after annealing at different temperatures and air cooling
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Fig. 4 Volume fraction of equiaxed a phase of as an-
nealed Ti75 alloy after different post heat treat-
ments
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Fig. 5 Microstructure of as annealed Ti75 alloy after annealing at different temperatures and furnace cooling
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Fig. 6 SEM images of as annealed Ti75 alloy after annealing at different temperatures and furnace cooling
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Fig. 7 Tensile properties of as annealed Ti75 alloy after
different post heat treatments
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