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Abstract: The failure mode of turbine disk centering ring was analyzed based on its
structure feature and all load forms. The study proved that low cycle fatigue on the high
temperature-and high“mechanical loading condition might have a relatively great impact on its
fatigue life. T-he analysis model was set up for simulating all loads and constrained condr

tions. In addition, the heat transfer of cooling airflow and the centering ring was simulated

to obtain the temperature field. The maximal stress strain cycles on dangerous location of

the centering ring was calculated with the elasticplasticity finite element method. The fa-
tigue life was predicted according to the maximal stress strain cycles with different life pre-
diction methods, and these different results were compared. T he research result shows that
there are two dangerous locations on the centering ring, one is cooling hole-edge subject to

axial load, the other one is after edge chamfer of the nner face subject to radial and axial

loads.
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Fig.2 High pressure turbine stage cross section
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Fig. 1

Sketch of centering ring
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Fig.6 Finite element models of the centering ring
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Fig.4 Simulation model of heat transfer
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Table 2 Stress of fatigue failure point in main state
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Fig.5 Temperature-field of the centering ring

( ) P P, P,

1 /C 20 437 20 564

Table1 Load and boundary condition in main state /MPa  408.52 747.68 534.22 187.85

/MPa 31.49 80.325 - 405.38 — 78.36

/MPa 415.51 745.78 824.25 236.76

/N 44 453 64 120 /MPa 425.39 783.4 534.22 188.17
/mm 0.20 0.038 /MPa 21.69 62.113 - 5.81 2.39
20C 5 /MPa - 0.99 15.36 - 408.43 - 83.41
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Fig. 7 Stress-strain hysteresis curve of fatigue failure (1) a b .S
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Fig. 8 Stress-strain hysteresis curve ofAfatigue failure
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Table 3  Stress strain cycles of fatigue failure point

P, P,
Om/M Pa 604. 4 530.5
AO/MPa 330.3 585.6
AO;/ MPa 358 346. 1
A0,/ MPa 40.4 8.21
AO3/ MPa 16.3 324.4

A€ 0.003 15 0. 002 61

Ag 0. 003 49 0. 001 54

AE, 0.000 384 0.000 204

4. 1.2 Mansomr Coffin
P

: (2)

Mansorr Coffin 14

’

SE= ANy v 8Ny (2

500 C ,
M Pa, b= - 0.13,
g= 0. 22, c= - 0.74,
E= 170 GPa; 300 C ,
0= 3 334 MPa, b= - 0.17,
g=1.09, e= - 0. 84,
E= 184 GPa.

4.1.3

G= 2 140

AE = 3.5 %(Nf)‘“” LD (N0

(3)
500 C , = 980
M Pa, D = m[l_l\lJ, W 0. 24;
300 C , d= 1 035 MPa,
w= (. 23,

4. 1.4
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Table 4 Result of fatigue failure point life prediction
P, P,
N/ 10* N/ 10*
SN s 2.0 2.8 ’
SN s 1.2 > 1000 s
Mansorr Coffin, 3.3 2.2
Mansorr Coffin, 2.9 > 1000
s 2.6 2.5 .
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