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Direction Rp0o/MPa R./MPa  A4/% Z/% 1] 750 — Unbroken, N>107
AD 972 1064 6.5 28 28 < 700
RD-1/4 1011 1099 12.0 22 42 % 650 -
RD-1/2 981 1066 12.0 26 41 2 600

Note: Rpo,—yield strength, R,—tensile strength, A—elongation 550

after fracture, Z—reduction of area, /—impact energy 300 -
4501o4 10° 10° 1
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Fig.12 Cross section fracture SEM and OM images of the fatigued AD (a) and RD (b) specimens
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Fig.14 Schmid factors contour lines of basal plane <a> (a, c¢) and prismatic planes <a> (b, d) slip system by inverse pole figures stacking

of AD (a-b) and RD (c-d) specimens
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Table 2 Rotating bending fatigue cycles of specimens at

different thicknessesin RD direction

Direction-position Ny X 10°  Direction-position Ny X 10°
4.17 2.41
RD-1/4 >10 RD-1/2 1.90
2.10 0.967

Note: Ny—fatigue cycle
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Anisotropy of Rotating Bending Fatigue Properties of a+f Titanium Alloy

Chen Song'”, Huang Sensen®”, Ma Yingjjie**, Yang Jie*’, Wang Qian™*, Liang Yu', Lei Jiafeng>**, Yang Rui***
(1. School of Materials Science and Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)
(2. School of Materials Science and Engineering, University of Science and Technology of China, Shenyang 110016, China)
(3. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)
(4. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519000, China)

Abstract: The effects of microstructure and texture on the rotating-bending fatigue anisotropy of an a+f two-phase titanium alloy by £
forging were investigated. The microstructure and texture distribution of forged billet in different directions and at different thicknesses
were characterized by OM, SEM, XRD and EBSD, and the effects of microstructure and texture on the rotating-bending fatigue anisotropy
were analyzed. The results show that after f forging, the alloy has the characteristics of basket-weave microstructure, the prior f grains are
flattened and elongated, and there are recrystallized grains at the grain boundary. The texture of f-phase <100>// axial direction and
o-phase <0001>// radial direction is formed by forged billet after f forging. The rotating-bending fatigue strength of radial direction
samples is better than that of axial direction samples, which is related to the morphology and texture type of the prior S grains of forged
billet. The arrangement of the prior # grains leads to different initiations of cracks and different tortuous degrees of crack growth path. In
addition, the o and f textures also cause the fatigue strength differences due to the difficulty of slip systems activation of samples in
different directions under cyclic loading.

Key words: a+p titanium alloys; anisotropy; rotating bending fatigue properties; texture
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