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o =120MPa J2 546 mm - 0.4 mm.
1
Table 1 Maximum stress in normal or urgent pause cases MPa
56.1 79.9 80.3 48.2 50.2 72.4 49.8
39.3 68.7 54.3 41.8 48.2 53.2 43.1
@52 546 mm
2.2 2

Table 2 Result of sensitivity analysis

of supporting cover

/1073
1.23 -0.17
’ 1.97 2.31
@2 546 mm 2. 1.53 1.13
2 0.19 0.24
0.26 0.35
1.67 1.86
@32 546 mm @32 546 mm 185 0.47
3
56
Q
1 =1 7 minG = p 2, Ag;
i=1
s.t.o; < 120
w =-04 20<t; <30 35 <, <60 15< i3 <30
25 <ty <50 30<it5<60 20< <60 12 < t7 <30
Ai t; o;
o—— G—— wi—— 52 546 mm
4 G =348.7kg t; =
20.0mm t, =46.5mm f; =15.0mm ¢, =27.0mm ts =34.6mm t; =28.7mm t; =12.0mm.
3 4 5
6. v,
3~ 6

25.0g  1393.2kg
052 546 mm
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Table 3 Iterative history of design variable mm Table 4 Iterative history of maximum stress MPa

0 30.0 40.0 25.0 30.0 40.0 30.0 25.0 0 39.3  68.7 543 41.8 48.2 532 43.1
1 23.3 45.0 20.2 289 36.6 294 19.7 1 58.2 56.3 69.2  49.9 56.3 54.7 54.7
2 20.0 45.0 16.9 27.3 35.2  29.0 15.7 2 60.2  56.7 83.1 50.4 58.4 559 62.9
3 20.0 455 15.1 27.0 347 289 12.6 3 60.5 55.3 8.9 51.7 59.2 60.3 68.1
4 20.0 46.5 15.0 27.0 34.6 28.7 12.0 4 60.6 53.7 86.6 51.8 60.3 62.4 70.5
5 6
Table 5 Maximum stress in normal case MPa Table 6 Iterative history of
axial displacement and quality
0 56.1 79.9 80.3 48.2 50.2 72.4  49.8 /mm /kg
1 74.2 61.4 85.2 49.4 58.3 76.2  61.2 0 -0.45 464.8
2 76.2 619  89.1  53.2 59.8 77.6 749 1 - 0.40 3%0.0
2 -0.39 361.2
3 77.9 60.5 90.9 54.8 61.3 78.3 78.3
3 -0.40 351.3
4 78.0 57.6 91.2 56.7 63.9 79.5 79.4 4 —0.40 348.7
a.
b.
c. @32 546 mm
1 J. 1985 60 3 52—58.
2 I 1988 10 3 1—6.
3 . M . 1976.112—137.
4 . D . 1997.
5 .PVM J. 1999 18 6 1016—1017.
6 WEI Ling-yun WEI Ri-yu TANG Tian-bing. Design and implementation of a windows-based parallel computing enviroment for large scale

optimization J .Advances in Engineering Software 2004 35 8-9 577—584.

Finite element analysis of supporting covers of
axial-flow turbines and its optimal design

TANG Tian-bing YAN Yi
School of Computer and Information Engineering Guangxt Univ. Nanning 530004 China

Abstract To overcome the shortage of the conventional rigid ring algorithm in design and calculation of supporting covers
for axial-flow turbines a finite element analysis model was developed. The finite element analysis of supporting covers
was performed in normal and urgent pause cases and it was pointed out that the urgent pause case would be very
dangerous. Besides the weight sensitivity and the displacement sensitivity in the urgent pause case were calculated and
an optimal model for supporting covers was established so as to carry out optimal design of supporting covers in the urgent
pause case and to rectify the strength condition in the normal case. Compared with conventional design methods the

finite element analysis sensitivity analysis and optimal design can improve the quality and precision of design.
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