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Experiment on ultra-high cycle bending vibration fatigue
of titanium alloy TC17

LI Quan-tong, LIU Qing-chuan, SHEN Jing-sheng,
CHENG Li, GAO Chao, CHEN Wei

(School of Engineering, Air Force Engineering University, Xi’an 710038, China)

Abstract: The development of an ultra-high cycle bending vibration fatigue system on
the basis of the mechanism of the fatigue failure of aeroengine vanes was discussed, inclu-
ding the design of ultra-high cycle dissymmetrical bending fatigue specimens. Research a-
bout TC17 was accomplished by the Ultra-High Cycle bending fatigue system (20 kHz).
The fractograph of specimens was analyzed. The result indicates that the crack initiation is
independent of interior inclusion and defect, and there are two kinds of mechanism of fatigue
crack initiation: arising on surface or subsurface void. In addition, behaviors of interior
crack initiation and propagation were not found the image of crack propagation is different

from “fish-eye”.
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Fig. 1 Bending vibration ultrasonic fatigue system
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Table 1 Result of TC17 specimen on bending
) vibration fatigue test
G/ MPa /10°
1 472. 65 531 X
- 2 476. 92 27.5 X
3 476. 92 100 X
)~ 1 472. 65 1700 O
—
5 481.19 6. 00 X
(b)EF 534 6 481.19 38.0 X
2 7 481.19 13.0 X
Fig. 2 Bending vibration specimen and 8 489, 74 423 x
stress analysis
9 489. 74 7.56 X
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’ . X (failure) ; O
’ (no failure) ,
2.2
(2040.5) kHz TC17
s 3 ’
[7-9] s
3
o= gm0+ : 300 pm.
" ANSYS : 300
@ (D) + e o, (D) = ;gony,v(t) S A . =188 MPa.
i /i ()
1. 18. ,
M6+ CS+Ks = P (2) , .

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



620

27

(b) YCRIHHELR

Fig. 3 Fatigue crack initiation arising on surface

and subsurface void
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Fig. 4 TImage of “fish-eye” on crack propagation
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