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Tab.1 Chemical component

Al Zr Mo Cr Nb Sn Ti

6.26 2.13 2.38 0.96 1.84 1.87 e

(a) W 5734 > 60pm (b) B85 - R~ 40um

Bl 1 TC21 #hA 4 BMAL: () MEFH RS 60pum; (b) P&V R 40um
Fig. 1 Microstructure of TC21 alloy: (a)the average basket size is 60um; (b)the average basket size is 40pum
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Fig.2 The size of TC21 alloy ultrasonic fatigue specimen ﬁ%¢gi50#m’ﬁtgﬁﬁﬁ;ﬁ[§] 100~1200MPa,
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Fig. 4 The fracture surface of TC21 alloy(basket size is 60um, ¢=550MPa, N=2, 37X10°)
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Fig.5 The fracture surface of TC21 alloy(basket size is 60pm, 6=500MPa, N=6.66X10%)
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Fig. 6 The fracture surface of TC21 alloy(basket size is 60um, ¢=480MPa, N=6.86>x10°)
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Fig. 7 The fracture surface of TC21 alloy(basket size is 40pm)
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Fig. 8 The fracture surface of TC21 alloy(basket size is 40um. ¢=530MPa, N=2. 91X 10%)
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On the Effect of Microscopic Structure on Super Long
Life Fatigue Behavior of TCZ21 Titanium Alloy

ZHENG Yi-chao, NIE Bao-hua, ZONG Wei-meng, ZHANG Zheng, ZHAO Zi-hua

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

Abstract: This paper mainly studies the influence of titanium alloy basket size on ultrasonic fatigue
behavior. Study reveals that for TC21 titanium alloy, fatigue cracks initiate at specimen surface under
high stress, while under lower stress, fatigue cracks initiate at the subsurface of specimen. S— N
curve indicates that there is a transition platform between two continuous descent curve sections,
which reflects the transformation from the surface cracks to the interior cracks. For titanium alloy
with basket size of 60pum, the stress amplitude corresponding to the transition platform is 540MPa,
and the fatigue limit is 430MPa; for titanium alloy with basket size of 40pum, the stress amplitude
corresponding to the transition platform is 600MPa, and the fatigue limit is 530MPa. Comparative
analysis shows that the fatigue properties of TC21 titanium alloy with basket size of 60pum are lower
than that of TC21 titanium alloy with basket size of 40pm.
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