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New characteristics of fatigue creep tests on serration of turbine blades

SUN Rurjie, YAN Xiao-jun
(School-of Jet Propulsion;
Beijing University of-Aeronautics and Astronautics, Beijing 100083, China)

Abstract: ~The fatigue creep_life was found to-be longer than the fatigue life from the
Low Cycle Fatigue experiment of turbine blade of an aeroengine. The relevant theoretical
calculation and analysis were then earried-out to provide a further insight into such phenome-
non. The research shows that: the-actual working conditions of blades were well simulated
in the experimental conditions, indicating that the damage of blade was mainly attributable to
fatigue damage:"As compared with pure fatigue test of real turbine blade, stress relaxation
occurred at thekey section (serration) under fatigue creep test conditions, showing that fa
tigue/ creep life of blade was longer than fatigue life. The research results play a key role in
ensuring the safety of engines, improving the flight reliability and developing fatigue test

techniques of high-temperature components.
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(1) :(2)

: 2006 03 16; : 2006 1208
(200351), (02€51031)
(1983),



420 22

, L (3) 1 ;
2 2 "..
) / e
) K

(a) SN 7 WA (b) A BRITH LS, F

2 b 2 1
/ > Fig.1 Location of the key section

LR 1

[2]
, /
[3]
2
/ Fig.2 Ilustration of the loading rig
[4]
(a) BAHRARAE 2B 1A 75 2 el
. 0.30
(1. 025l - MR
o BB X
, 0.20f e T
g 0.15f .
i
2), = 0.10f
0.05 :/ch—‘\‘
OF —oee.
( ) e
_005 1 1 1 1 1
0 10 20 30 40 50 60
MEE - M E R PRl - PR
’ (3 ’ (b) R BRI KA PR BT W42 HE A
’ 3

Fig. 3 Validation experiments of the key section
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Fig. 6 Voir Mises stress distribution of the

key section( Unit: M Pa)
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Fig.7—Creepstrain curves of the key point
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Fig. 11  Creep strain curves of the key point

- under the working condition
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Fig. 12 Stress curves of the key point under the
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