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Fig.1 Schematic of groove sample preparation
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Table 1 Room temperature tensile properties of
groove sample

State of materials on/MPa  ao/MPa  Elongation/%
Substrate 959 913 16.6
LDR+ annealing 1004 916 14.6
LDR+ Solution-aging 1120 997 51
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Table 2 Statistical parameters of LDRed TA15 alloy

Type The number of Logarithmic Standard Sub-sample variation Medium fatigue
samples, n mean life, x deviation, s coefficient, C, life, Nso
Substrate 6 5.498937 0.116198 0.021131 315455
LDR+annealing 9 5.182731 0.305320 0.058911 142311
LDR+solution-aging 8 5.302132 0.285154 0.053781 200508
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Fig.2 Macroscopic morphologies of LDRed TA15 alloy samples:

(a) annealed and (b) solution-aged
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Fig.3 SEM morphologies of LDRed TA15 alloy:

(a) annealed and (b) solution-aged
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Fig.4 SEM morphologies of different regions near the micropore
of the as-annealed LDRed TA15 alloy: (a) o/f lamellar

and (b) cleavage facets and tearing pattern

y g
o BT LY

A

Bl 5 [ VAR 20 TALS &40 55 AU A9 R

Fig.5 SEM micrographs of fatigue crack initiation and propaga-
tion of the as solution-aged LDRed TA15 alloy: (a) the
fracture surface of interlaced colonies and (b) the region
Ain Fig.5a
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Fig.6 Microstructure of crack propagation region of the as
annealed LDRed TA15 alloy
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Fig.7 Microstructures of crack propagation of the as solution-
aged LDRed TA15 alloy: (a) region deflection and
(b) grain boundary
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Fig.8 Striations of fatigue crack propagation region of the
LDRed TA15 alloy: (a) annealed and (b) solution-aged
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Fig.9 SEM morphologies of fatigue rupture regions of the LDRed

TA15 alloy: (a) annealed and (b) solution-aged
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Fatigue Properties of Laser Deposited Repaired TA15 Titanium Alloy

Xu Liang, Huang Shuangjun, Wang Lei, Zhou Song, Hui Li
(Shenyang Aerospace University, Shenyang 110136, China)

Abstract: TA15 alloy with milling groove damage was repaired by laser deposited repair, and the fatigue crack nucleation and growth
behaviors were investigated. Fatigue fracture surfaces and longitudinal sections of specimens were examined by optical microscopy and
scanning electron microscopy. Results indicate that specimens fracture in the repaired zone and the fatigue properties are
microstructure-sensitive. The crack nucleation region is characterized by the crystallographic cleavage facets of a lamellae and tearing of g
matrix. The size and morphology of the cleavage facets are the same as that of « lamellae. The crack tends to propagate along the border of
a lamellar and its propagation direction is parallel or perpendicular to « lamellar. After solution-aging treatment, the
microstructure-sensitive size reaches individual small units of a single lamellae, presenting a single a/f tearing deformation along the
misalignment of slip direction in two colonies and a clear arrangement of bunch-a'. Fatigue crack deflection becomes easier owing to a
finer, more oriented lamellar structure, which increases the length of the crack path; as a result, more crack propagation energy is
consumed.
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