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Shapes of Aeroengine Turbine Blades
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Abstract: The mode of a certain type aeroengine turbine blades under the condition of operating regime is
analyzed by using the finite elements analysis (FEA) software ANSYS in consideration of influence factors
from centrifugal field, aerodynamic field, temperature and thermal field separately. It is found that centrif-
ugal field and temperature field are the main factors influencing the natural frequency by comparing the
frequencies and mode shapes with those of stationary ones at room temperature. But they have less influ-
ence on the blades’ mode shapes. And then, thermal-structure coupling modal analysis of the blades is con-
ducted in consideration of the effects of centrifugal field and temperature field simultaneously. At the same
time, natural frequencies and mode shapes of the blades are obtained in working condition. The conclusion
obtained in this paper is of great significance and engineering practical value to the design, retrofit and use
of aeroengine blades.
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Tab.1 Mechanical parameters of K4002 with different temperature
S8 20 °C 100 °C 200 °C 300 C 400 °C 500 °C 600 °C 700 C 800 °C 900 C 1000 °C
E 194 188 185 181 176 169 163 156 151 149 135
Y 0.223 0.204 0.206 0.206 0.223 0.190 0.198 0.199 0.217 0.286 0.253
A — - 8. 37 8.79 9.63 10.47 12.14 14.24 16.33 18.42 20.93
a - 1. 23 1. 26 1. 29 1. 31 1. 34 1. 37 1.41 1.45 1.51 1. 57
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Tab.2 Natural {requency of the blade Hz
B R4 BE S BEGEHAY G
Bk B gixr IR i gixr MR . 4xt *ﬁff s 4%t Tﬁﬁ - Xt IR
% % fi% %~ % &% fi% (g% iz W
1 998,49 732,02 173.53 3L.07  558.72  0.23 412 490.3  —68.19 —12.10 490.38  0.08 1.63  681.89 123.4 22.10
2 1547.00 163400 87.00 5,62 1547.20 0.20 129 1356.6 —190.40 —12.31 1356.60 0.00 0.00 145480 —92.2 —5.96
3 257470 2668.40 93.70  3.64  2576.40 1.70 6.60  2241.4 —333.30 —12.95 2241.60 0.20 0.89 233460 —240.1 —9.33
4 2944.20 3052.10 107.90  3.66  2946.80 2.60 8.85  2550.2 —394.00 —13.38 2550.60 0.40 157 2691.80 —252.4 —8.57
5 5269.30 5445.30 176.00  3.34  527L.70 2.40 455 4603.4 —665.90 —12.64 4604.20 0.80 L.74  4806.00 —463.3 —8.79
6 7349.60 7445.80 96.20  1.31 73510 6.50 8.84  6379.5 —970.10 —13.20 6380.90 1.40 219 6500.70 —848.9 —11.55
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(b) Aerodynamic stress
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(¢) Thermal stress

(d) Multiple stress
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Fig.1 Stress distribution of the blade
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Fig.2 Mode shapes at room temperature
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Fig.3 Centrifugal and aerodynamic field
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Tab.3 The blade’s temperature at given locations
WA OBH M 1amE 12w 3/4amME ME
T/CT 734 875 920 918 900 838
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Fig.4 Temperature distribution
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Fig.5 Mode shapes in multiple fields
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