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Table 1 Chemical composition of Ti-35421 alloy (w/%)

Al Mo Cr Zr Fe (0] Ti

3.02  5.03 3.78 1.86 0995  0.080  Bal.

Rolling direction

R=20 or 15

TEM thin foil (perpendicular to the rolling direction)
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Fig.1 Low cycle fatigue specimen size and specimen sampling

direction of Ti-35421 alloy

K2 Ti-35421 4 BHAZUBHR
Fig.2 Microstructure of Ti-35421 alloy
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Fig.3 Tensile stress-strain curve of Ti-35421 alloy
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Fig.4 Cyclic deformation response curves of Ti-35421 alloy: (a) cyclic stress amplitude vs cyclic number; (b) stress amplitude vs cyclic

fraction, N/Ny, (c) softening degree,  vs cyclic number; (d) plastic strain amplitude vs cyclic number
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Manson equation fitting curve; (b) comparison of the LCF
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Study on Low Cycle Fatigue Behavior of Ti-3A1-5Mo0-4Cr-2Zr-1Fe Alloy
with High Strength and Toughness

Zhang Hang', Sun Yangyang'?, Igor. V. Alexandrov’, Fang Zhigang®,
Yi Chengjie’, Dong Yuecheng', Chang Hui', Zhou Lian'
(1. College of Materials Science and Engineering/Tech Institute for Advanced Materials, Nanjing Tech University, Nanjing 211800, China)
(2. Jiangsu Collaborative Innovation Center for Advanced Inorganic Function Composites, Nanjing 211899, China)
(3. Ufa State Aviation Technical University, Ufa 450008, Russia)
(4. Unit 92228 of Chinese People’s Liberation Army, Beijing 100072, China)
(5. College of 2011, Nanjing Tech University, Nanjing 211800, China)

Abstract: Low cycle fatigue (LCF) behavior of Ti-3A1-5Mo-4Cr-2Zr-1Fe (Ti-35421) alloy with bimodal microstructure consisting of lath
a(ap) and Pians Was investigated by strain-controlled mode at room temperature. Results indicate that cyclic stress amplitudes of the
Ti-35421 alloy with bimodal microstructure show cyclic softening at first, then reach to cyclic stability at high strain amplitude
(A&/2=1.0%, 1.2%, 1.4%, 1.6%). However, the cyclic stress response characterizes cyclic saturation at low strain amplitudes (A&/2=0.6%,
0.8%). Only one fatigue crack source is found by fracture morphology observation when Ae/2=0.6%, while a large number of small
secondary cracks occur on the surface. On the contrary, multiple fatigue crack sources generate when the strain amplitude increases to
1.6%. The number of secondary cracks reduces, but the length and width of the secondary cracks increase significantly. TEM results
indicate that a large number of dislocations generate at the op/firans interface at the low strain amplitude (Ae/2=0.6%), which leads to
micro-crack nucleation due to the stress concentration. Meanwhile, at high strain amplitude (Ae/2=1.6%), deformation inhomogeneity
phenomena occur in the a, phase, a large number of dislocation tangles and dislocation debris form in the a, phase, and some dislocation
pile-ups form in the a5 phase instead of § matrix. Due to the elongated a, phase, it can improve the compatibility of alloy a phase and S
phase deformation, and delay crack nucleation and propagation. Therefore, Ti-35421 alloy has excellent low cycle fatigue performance.

Key words: low cost titanium alloy; low cycle fatigue; cyclic softening; cyclic stability
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