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Relationship between microstructure and damage tolerance of

TA15 titanium alloy
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Abstract: The relationship between microstructure and damage-tolerance property of TA15 titanium alloy was studied.

The results show that the microstructure has a great effect on damage-tolerance property of TA15 titanium alloy. The

undeformed Widmanstatten, deformed Widmanstatten and net structure have higher fracture toughness and lower fatigue

crack-extending rate, while still maintain the performance of high plasticity and good damage-tolerance.
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2.1 TAI5 a

1 TAIS
Fig.1 Typical microstructures of TA15 titanium alloys: (a) Undeformed Widmanstatten with small patches; (b) Undeformed
Widmanstatten with thick patches; (c) Deformed Widmanstatten; (d) Net microstructure; (e) Strip microstructure; (f) Two-state
microstructure
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Table 1 Tensile properties of TALS titanium alloys with
different microstructures at room temperature ’3
Tensile properties at room temperature
Mi 2
1crostructure
R./MPa Ry -/MPa A% ZI% 2
912 757 12.0 27.0
Undeformed AK=55
Widmanstatten with 913 793 12.0 20.0 MPa-m'?
small patches
980 826 12.0 15.0
Undeformed 975 875 8.0 13.5
Widmanstatten with
thick patches 975 865 7.5 8.5
Deformed 895 860 13.0 25.5 2
Widmanstatten —gq5 865 150 340
a a
Net microstructure 950 850 13.0 38.0
935 900 13.5 37.5
Strip microstructure 2 TA15
930 895 12.5 38.5
Table 2 Damage-tolerance properties of TA15 titanium alloys
960 880 14.5 37.0 with different microstructures
Two-state
microstructure b
960 880 150 410 Microstructure Kic/(MPa-m'?) (da/dN) {]
(mm-cycle )
( 100.0
) “ Undef(?rmed Widmanstatten 102.0 15451073
with small patches
¢ 113.0
Undeformed Widmanstatten 145.0 35451073
o i with thick patches 138.0
deformed Widmanstatten 113.9 3701072
Net microstructure 118.0 /
Hybrid microstructure 113.0 5.10<107°
Two-state microstructure 93.6 6.70><107*

1) AK=55 MPa-m"?
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Fig.2 Crack-extending characteristics of typical microstructures

of titanium alloy
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Fig.3 Typical fatigue crack-extending curves of TA15 alloy
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Fig.4 Fatigue crack-extending curves of TAI5 titanium
alloys with different microstructures: (a)

Two-state

microstructure; (b) Undeformed Widmanstatten with small
patches; (c) Undeformed Widmanstatten with thick patches
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