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Fractograph and fatigue behavior of
TC18 titanium alloy lugs

LIU Cui-yun, LI Huan-xi, MA Chao-li

(Key Laboratory of Aerospace Materials and Performance, Ministry of Education,

School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The fatigue behavior of straight lugs of TC18 titanium alloy is studied. The fatigue S,,.,x—N curves are tested at
different heat treatment status and average stresses. The typical fatigue fracture surfaces are observed and analyzed by
SEM (scanning electron microscope). The results show that the heat treatment status and the average stress have obvious
influence on the fatigue limit; the fatigue limit of the samples, annealed after machining, is upper at the same average
stress; the fatigue limit will be longer when the average stresses are higher at the same annealed status; the fatigue crack

mainly initiates at inclusion, surface defect or inner defect on sub-surface; the crack propagation rate will be larger when

the load stress is higher in the crack propagation region.

Key words: TC18 titanium alloy; fatigue behavior; fractograph; fatigue crack initiation; fatigue crack propagation
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Fig.1 Microstructure of TC18 titanium alloy
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Fig.2 Size diagram of fatigue test lugs (mm)

Table 1 Sample status and stress levels of fatigue test

203 Shax/MPa o/MPa
1 590, 510, 460, 430, 420, 410 378
2 430,410, 400, 380, 360, 340, 320, 300 270
3 590, 510, 460, 430, 420, 410 378
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Fig.4 Typical fatigue crack initiation appearance: (a) Spx=510 MPa; (b) Local magnify of Fig.4(a); (¢) Snux=420 MPa; (d) Spa=

410 MPa
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Fig.5 Typical fatigue crack propagation appearance of sample
annealed at different stress (o =378 MPa): (a) Sya= 510 MPa;

(b) Smax=430 MPa; () Spax=410 MPa
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