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Investigation of ultra-high cycle fatigue behavior of TC17 alloy
at a frequency of 20 kHz

GAO Chao', CHENG Li', PENG Hua’, SHEN Jing-sheng',
QIU Chen-lin', LIU Yan-jie'
(1. The Engineering Institute, Air Force Engineering University, Xi’an 710038, China;

2. School of Communication Engineering,

Chong Qing University, Chongqing 400044, China)

Abstract: The bending fatigue system was developed using the piezoelectric ultrasonic
fatigue testing technology and experimental investigation of the ultra-high cycles fatigue life
for TC17 alloy subjected to bending fatigue deformation has been conducted. The experi-
mental resultes show that the specimens were tested to failure in the range of 10" —10° cycles
and the fatigue limit decreases with the increasing number of cycles between 107 and 10° for
R=—1. 0 and there was no obvious fatigue limit. The S-N curve for TC17 is a continuous
decline curve between 107 and 10° cycles. The fractographic study showes that fatigue fail-
ures are mostly initiated at the surface of the test specimens. When there are subsurface in-
clusions, fatigue cracks initiated from subsurface inclusions, and the composition of inclu-

sions is mainly oxides of aluminums.
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Fig. 1 Bending vibration ultrasonic fatigue system
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Table 2 Fatigue testing results of TC17 alloy
Gumax / MPa /107
1 472. 65 53.1 X
2 476.92 2.75 X
3 476.92 10.0 X
4 472. 65 170 O
5 481.19 0.6 X
6 481. 19 3. 80 X
3 7 481.19 1. 30 X
Fig. 3 Bending vibration specimen and stress analysis 3 1489. 74 0. 423 >
0.5kHz), . 9 489. 74 0.756 X
’ 10 498. 28 0. 249 X
8 11 498. 28 0. 206 X
7 X ;O
s
, ’ s
. ) ; TC17
Omax ’ ’
A, , 107
O = C Ao . TC17
C. , , 107 , ,
MPa/pm. . C, 107 . 143
, N;=10" ,TCl17

(485.47=+15) MPa.
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Fig. 11 Inclusion morphology and its EDXS

(energy dispersive X-ray spectroscopy)
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