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Table 1 Chemical composition of UFG CP Ti (w/%)

Fe C N H o} Ti

<0.20 <0.014 <0.03 <0.0015 <0.18 Bal.

EEWH: FExARBEES (51474170); BRPUEHAE T EWWH (15JK1409)
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Fig.1 TEM images of UFG CP Ti (a) and UFG CP Ti after
annealing at 200 °C for 60 min (b)
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Fig.2 Fatigue specimen of UFG CP Ti
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Table 2 Mechanical properties of UFG CP Ti

Hardness,
0, 0,
Sample as/MPa  op/MPa HV/ MPa A%  ZI%
) 777 863 2935 175 67
UFGCPTi
799 877 2947 155 66
Average 788.0 870.0 2941 16,5 66.5
Annealing at 200 686 828 2489 195 68
C for 60 min 683 831 2503 195 68
Average 684.5 829.5 2496 19.5 68.0
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Fig.3 S-N curves of UFG CP Ti
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Table 3 Fatigue limit and ultimate tensile strength of UFG

CP Ti (MPa)
Fatigue limit, Ultimate tensile
Sample
01 strength, oy
UFG CPTi 320.0 870.0
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Fig.4 Fatigue fractographs of UFG CP Ti: (a, c, €, g) UFG CP Ti; (b, d, f, h) UFG CP Ti after annealing at 200 ‘C for 60 min
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High-Cycle Fatigue of Ultra-fine Grained Commercial Purity
Titanium by Combined Refining Process

Luo Lei, Zhao Xicheng, Yang Xirong, Liu Xiaoyan
(Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an University

of Architecture and Technology, Xi’an 710055, China)

Abstract: Stress-controlled high-cycle fatigue performance of ultra-fine grained commercial purity titanium (UFG CP Ti) was investigated
with a loading frequency of 25 Hz and a stress ratio R=-1 at room temperature. The relation between stress amplitude and cycle numbers
to failure was fitted, and the fatigue fracture surface of UFG CP Ti specimen was also investigated. The results show that the fatigue limit
of the annealed UFG CP Ti specimen at 200 <C for 60 min is 376.5 MPa, which is increased by 56.5 MPa compared with that of the
unannealed one. Moreover, the fatigue cracks mainly initiate from the surface of fatigue specimen. The annealed UFG CP Ti specimen
exhibits the smaller fatigue striation spacing and lower crack propagation rate than the unannealed one, indicating a higher room
temperature fatigue performance.

Key words: combined refining process (ECAP+CR+RS); ultra-fine grained commercial purity titanium (UFG CP Ti); high-cycle fatigue;

fatigue limit; fractography
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