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Effects of microstructure on damage tolerance properties of
TA15 ELI titanium alloy
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General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: The damage tolerance behavior of TA15 ELI alloy 43 mm plates with equiaxed, bi-model and lamellae
microstructure were studied, including tensile properties, fracture toughness and fatigue crack propagation behavior. The
effects of microstructure of TA15 ELI alloy on the damage tolerance were discussed. The results show that the equiaxed
and bi-modal microstructures have the similar mechanical properties and fatigue crack propagation rate. The plate with
lamellae microstructure has higher fracture toughness about 111 MPa-m"? and fatigue crack propagation resistance, and
its strength lose is less compared with that of bi-modal microstructure, which indicates that the lamellar microstructure
has better damage tolerance behavior.
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Fig.1 Microstructures of TA15 ELI alloy 43mm plate after
different treatments: (a) 800 C, 2 h, AC; (b) 940 C, 2 h,
AC+700 C, 8 h, FC; (¢) 990 'C, 1 h, AC+700 C, 8 h, FC

P, L 80 pm.
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Table1 Comparison of element content of commercial grade and ELI grade of TA15 (mass fraction, %)

Ti alloy Al Mo v Zr (0] C N Si H Ti
5.5- 0.5— 0.8— 1.5—

<0. <0. <0. <0. <0. <0. .

TAILS 70 20 25 25 0.25 0.15 0.1 0.05 0.15 0.015 Bal

TA15 ELI 6.3 1.7 2.0 2.0

0.08 0.03 0.03 0.04 0.012 Bal.
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Table 2 Mechanical properties of TA15 ELI alloy 43 mm plates after different heat treatment

Ultimate tensile  Tensile yield . Reduction of ~ Compact
. . Elongation/ Kic
Heat treatment Orientation strength/ strength/ o area/ toughness/ /(MPa.m'™)
MPa MPa ’ % J '
L 968 912 13.4 354 38.33 —
800 C,2h,AC T 975 914 13.6 36.1 46.83 —
T-L — — — — — 80
L 967 898 13.8 39.8 47.33 —
940 C,2h,AC+
998 946 14.1 41.7 45.67 —
700 C, 8 h, FC
T-L — — — — — 103
L 977 899 6.9 12.3 34.17 —
990 C, 1h,AC+
992 919 6.4 11.9 40.50 —
700 C,8h, FC
T-L — — — — — 111
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Fig.2 Comparison of fatigue crack propagation of bi-model,
fully equiaxed and lamellae microstructures of TA15 ELI alloy

in Paris field
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Fig.3 Comparison of fatigue crack propagation path in
bi-model(a), equiaxed(b) and lamellae microstructure(c) of

TA15 ELI alloy
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