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Low cycle fretting fatigue tests of dovetail structure
at elevated temperature

WANG Nan, CUI Haitao, ZHANG Hongjian

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A kind of elevated temperature fretting fatigue test device of dovetail struc-
ture was designed for the compressor fan/disk connection structure of aviation turbofan en-
gine. The fretting fatigue tests of TC11 titanium alloy at 200°C and 500 °C were carried out.
The monitoring of the initiation life of dovetail fretting fatigue was achieved by dynamic dis-
placement method and dynamic strain method. It was found that the fretting fatigue cracks
were at the lower edge of the contact area of the dovetail and a large amount of abrasive scrap
appeared on the contact surface as a typical fretting fatigue failure. The test results show
that the effect of temperature environment on fretting fatigue life is obvious. With the in-
crease of the test temperature, fretting fatigue life of the test specimen will gradually de-

crease.
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Table 1 Mechanical properties of TC11 at

different temperatures

MREE/C PPk /GPa JE AR FR/MPa 3 B2 # iR / MPa

200 106 720 921

500 89 616 757
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Fig. 1' Dovetail test pieces
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Table 2 Test conditions and distribution of test pieces

B2/ C o BTV /KN AT E/ KN R
9 0.9 3
200 11 L1 3
13 1.3 3
9 0.9 3
500 11 1.1 3
13 1.3 3
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Fig. 2 Fretting fatigue test device
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Fig. 3 Fretting fatigue test fixture
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Fig.4 Position of medium temperature strain gauge
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Fig.5 Displacement and strain curves at 200 °C
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Table 3 Displacement peak of test device under different

cycle numbers

i 7 %k R/ mm B EUE R/ pm
10024 2.391
4
11024 2.395
28049 2. 464
8
29049 2.472
29149 2.472
9
30149 2. 481
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Fig. 6 Displacement curves at 500 °C
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Fig. 7 Relationship between fatigue life and peak

load at different temperatures
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Fig. 8 Relationship between fretting fatigue life and

temperature at different peak loads

KN R, 78 R ME R B TR ZE fk 3 200 °C L Hfdsh
P 55 75 fi o e 35 %0 1 36 %0, i R A L EE A
200°CAEfk F) 500 °C , H ik 3h 9% 95 7 iy 4 ) ok 2>
A4 Y5 F1 53 %, X 200°C K 500 °C i) I 5 5%
Xof HE JR8 M 235 KA 1K JR) Bk s 9% 57 7 i AT 3 B B 1Y

w,
3 REMKSH

TEA S 200 °C L K& 500 °C [ 13 3l 9% 95 ik 56
o BT A B B sl 9% Y 4 s X i A e AR L L BREHLER
500 CF—4HiAm g . i 9 T s .

B9 MRS 1 A9 sl 97 REL

Fig. 9 Fretting fatigue crack on the dovetail disk
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Fig. 11  Surface of dovetail fretting damage
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