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Abstract

In the existing single variable Laguerre integral stochastic finite element method, based on Laguerre
integral multivariate stochastic finite element formula, the author proposed variable Lagurre in-
tegral stochastic finite element method (LISFEM). By using APDL of ANSYS, LISFEM was embedded
into ANSYS, and corresponding calculation program module was generated, then using the post-
processing program of ANSYS, the mean and variance of the whole node’s stress and deformation
was realized by the cloud image displaying. Finally, took the turbine blade of the two loop as an
example, chose different Laguerre integral point number and calculated, then compared with the
analytical solution, the calculation results showed that the efficiency of calculating was high, and
the less integral point could get high accuracy, so as to test the correctness of this method.
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Figure 1. Straight blade model
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Table 1. Variable parameter

=l TEsH

BIE B5 72 A5 R paiiezit]
BV E 2.17x 10" pa 2.17x10% pa 0.1 E
W p 7850 kg/m? 785 kg/m® 0.1 ES
AEE o 314 rad/s 3.14 rad/s 0.01 E&
Table 2. Integral point and weight after density transformed
2 BETHRENRSSRINE
n X' A n X/ A
7738.1 1.533326 7885.1 0.831902
? 9294.2 4.450957 8618.1 1.330289
7188.7 0.573536 9289.7 1.863064
8251.4 1.369253 9940.1 2.450256
9140.1 2.260685 10 10590 3.122764
° 9998.2 3.350525 11255 3.934153
10892 4.886827 11955 4.992415
11912 7.849016 12718 6.572202
10 6961 0.354010 13617 9.784696
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Figure 2. The mean deformation’s image of the straight blade
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Figure 3. The variance of deformation’s image of the straight blade
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Figure 4. The mean stress’s image of the straight blade
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Figure 5. The variance of stress’s image of the straight blade
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Table 3. The mean of the maximum stress and deformation

% 3. RARNMEREHE

KR I351H (pa) KA TEIEME (m)
B LA : : : :
AR AR AR PR %% AR FEBT AR PR %%
HPEELR E 7.90 x 107 7.97 x 107 0.88 7.18x10°° 7.07x10°° 153
HIE p 8.02 x 107 7.97 x 107 0.62 7.21x10°° 7.07x10°° 1.94
A o 8.01 x 107 7.97 x 107 05 7.20x10°° 7.07x10°° 1.81
=] 4 7.93 x 107 7.97 x 107 05 7.20%x10°° 7.07x10°° 1.81
Table 4. The variance of the maximum stress and deformation
4. BARAMTENAE
K177 % (pa) KA T 2% (m)
B LR : : : :
iNyg MR R7% Ny fEHT A RZ%
HPERRE E 6.645 0 / 6.63x10°° 71%x10° 6.62
HIE p 7.55 x 10° 7.97 x 10° 5.27 6.79x 10°® 7.1x10° 4.37
I o 1.51 x 10° 1.59 x 10° 5.03 1.36 x10°° 14%x10° 2.86
=4 7.73x 10° 8.13 x 10° 4.92 0.955 x 10° 1.01x10°° 5.45
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