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Reliability-based multidisciplinary-design optimization for
tur bine blade using double |oop approach

N1 Jun,YU Kuaha , YUE Zhufeng
(School-of Mechanics, Civil-Engineering and Architecture,
Northwestern Polytechnic-University, Xi'an 720072 , China)

Absgtract : A reliahility-based multidisciplinary design optimization (RBMDO) frame
work forturbine blade was presented. Double loop approach was used to integrate the relia
bility analys s and the optimization-method. Multidisciplinary feasble method was used to
decouple the multidisciplinary-analyss. Kriging model was employed to establish the approx-
imation of the multidisciplinary analysis. The Hasofer-Lind Rackwitz Fiesder (HL-RF) al-
gorithm for reliability analyss was recommended systematically. Based on the approxima
tion, the RBMDO framework was finished. The case study shows that, this framework
could make the design reach the best performance with a good reliability. It indicatesthat the

reliability-based multidisciplinary design optimization method is available and feasble for the
engineering application.
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1
Tablel Comparison of design variables between the initial and final optimized design
(Face 1) (Face 2)
ri/ mm r2/ mm @,/ (°) 0,/ (°) ri/ mm r2/ mm @,/ () @,/ (°) B1/ ®)
0 974 0 48 15 4 77 19 0 98 28 0 14.0 106. 63
01 01 01 01 01 01 01 01 01
20 10 200 150 24 12 30.0 200 115
05 05 100 50 08 08 20.0 110 100
1 072 0 644 10. 014 7. 489 1 326 0. 908 21 049 18 782 104 484
2
Table 2 Comparison of objective and congraint variables between the initial and final-optimized design
/K 0 95 1000 1300 1268059 1271 536
/K 0 95 1000 1300 1300. 543 1298 850
/ mm 0 95 04 06 0. 4925 0. 5383
/ Pa 62000 64519 3 60193 2 6 7%

/ kPa 0 95 350000 343280 321730 6 3%
1.000 20 T T T T
0.998
0.996 1or .
0.994 E 0

% 0.992 &

' ~10f + ALHT
0.990 — LG
0.988 =20 L o i L L

-10 -5 0 5 10 15 20
0.986 Xt
1 1 1 ok 1 1 1 _
034 5 6 7 8 9 10 (a) AR
Error test
3
Fig.3 Variation of the approximation s error
R 0 9997,
4 5 , 4
1 5 1
, mm. 2
] X/mm
0 95 (b) M-AR A
2 ¥ il
4
’ 6. 7%; Fig.4 Comparison of the profile lines before and
6. 3 %.

after optimization
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