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The relationships between mechanical properties and microstructure of Ti-29Nb-13Ta—4.6Zr in under aged, peak aged and
over aged conditions at various aging temperatures were investigated.

The maximum Vickers hardness values of Ti-29Nb-13Ta—4.6Zr aged at 573 K, 673 K and 723 K are obtained at aging times
of around 2419.2 ks, 3024 ks and 1209.6 ks, respectively. w phase precipitates in # phase of Ti-29Nb-13Ta—4.6Zr at relatively
low aging temperature, 573 K, while « phase precipitates in 8 phase of Ti-29Nb-13Ta~4.6Zr at relatively higher aging tempera-
ture, 723 K. At an aging temperature of 673 K that lies between aging temperatures of 573 K and 723 K, w phase precipitates at
the early stage of aging, but o phase precipitates at relatively longer aging time. The precipitation site of « phase changes from in-
tragrain to grain boundary at around peak aging time when Ti-29Nb-13Ta—4.6Zr is aged at 673 K and 723 K. The tensile
strength of Ti-29Nb-13Ta—4.6Zr aged at 573 K, 673 K and 723 K increases up to a peak aging time with increasing aging time,
but under over aging conditions, the tensile strength decreases. While the elongation decreases with increasing aging time at ev-
ery aging temperature. The fatigue strength of Ti-29Nb-13Ta—4.6Zr increases greater when « phase precipitates than when w
phase precipitates. The fatigue strength of Ti—-29Nb-13Ta-4.6Zr decreases a little due to the coarsening of o phase precipitated in
B grain.
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Fig. 1 Relationship between Vickers hardness and aging time
of TNTZ conducted with aging at 573 K, 673 K and 723 K after
solution treatment.
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Fig. 2 TEM micrographs and key diagrams of (a) UAs;k,
(b) PAszsk and (c) OAsz; k. Beam direction is parallel to [110].
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Fig. 3 TEM micrographs and key diagrams of (a) UAg3k,
(b) PAgrsx and (c) OAg;3 k. Beam direction is parallel to [110].
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Fig. 4 TEM micrographs and key diagrams of (a) UA7sk,
(b) PAss3k and (c) OA7y3 k. Beam direction is parallel to [110].
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Fig. 5 Tensile properties of TNTZ conducted with solution
treatment and various aging treatments.
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Flg 6 S-N curves of AST; UA573 K PA573K and OA573K ob-
tained from fatigue tests in air.
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Fig. 7 S-N curves of Agst, UAgr3k, PAgrzk and OAgrzk ob-

tained from fatigue tests in air.
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Flg 8 S-N curves of AST, UA723 K, PA723K and OA723K ob-

tained from fatigue tests in air.
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(c) Fast Fracture Area

Fig. 9 SEM fractographs of (a) crack intiation area, (b) stable crack propagation area and (c) fast fracture area in Agr obtained

from fatigue tests in air.
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Fig. 10 SEM fractographs of (a) crack initiation area, (b) stable crack propagation area and (c) fast fracture area in UAs;3k,

PA;s;3x and OAjs73 ¢ obtained from fatigue tests in air.
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Fig. 11 SEM fractographs of (a) crack initiation area, (b) stable crack propagation area and (c) fast fracture area in UAg3x,

PAg3x and OAgy3 obtained from fatigue tests in air.
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Fig. 12 SEM fractographs of (a) crack initiation area, (b) stable crack propagation area and (c) fastfracture area in UAzssxk,

PA7s3x and OAzssk obtained from fatigue tests in air.
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