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Application of genetic algorithm in optimizing arrangement of
engine blades based on initial unbalance
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Abstract: A method to reduce turbojet.engine'wibration-was introduced by optimizing in-
itial arrangement order of-blades..  Thismethod gave an optimal’blade arrangement sequence
to obtain least unbalance\volume. Based-on this GA (genetic algorithm) scheme, the expe-
rience for_fan blades show 'that it provides much better results than those given from both the

simple pair-methad and\common experience method, and therefore should be adopted to bal-

ance the engine rotor.

Key words:

aero-engine; rotor blade; mass moment; optimizing arrangement;

genetic algorithm; adaptive genetic operator

B 9 AN S AN A | R AR sl T L 5 1 A
e Iy AE— 8 AT T T RE VR R FE AR A
K AHLEYIEH TAR ™ A B WL % 5 B9 A F- 1
B BR R AA B SR Z A et s R
BN 2 R R T SO R AR AN
S AN TR DR i R A ) H Y T
R R SR R D A HE T R R 30 DLk
— B MERE Q0T HE 7 DL AN - A o DA T 9
INE B EEHLIR B, ARG N B AT T ORI
AT T [ SR i B2 D5 AR AE 3RS L £
A BN A SC TR [/ A T B R R R C e 5 5
St —E W2 Y ML HE R AR5 AE 3l A AL L
Sy~ 3l 3 V- T R BT BT B T B0 R E A

s B HE:2009-12-07; 1&1T HHB :2010-06-13

B R BRRL 5 - 20 57 8 B — kG R R AT 5
22 [ A 1) BB A R TR P AT A AR
JEATY SR AT AE 3 K 0 T8 45 AR SF- M 1

PR R R B H AR W AN
S A R R R A AN [ (R X T A — g A
BOH B R R ) 22 e HE O 20, IR ma b R ).
AR S R R A R ) A, SR — i B S
FH 0 7% i L HE P S AR, AT 88 3 A 1 A - Al
/. MR HE ST I8 2 2 B 8 IR R L FE
U 7] R AT DA A 46 ik g e (R T AR R 2 Y
I HE T ) 8, MO 8 B K, R AT R S B
fiff YL A8 IR 0] L) 5y — o ik e Oy ) o R ik
(LINGO #8AF) , WA AE — 7 [a) 8, 1550 5 K A

PEZ R Y B4 (1984 —) B HIl BB W28, B 58 7 100 S0 & S L AT Sk etk 5 o i 2.



L]

B #AF I BURR AR DU AL HE e o g 18 R Y 205

K A RESRAT i R A 45 2R

S5 W T P g 2 Rk Ok i R G — () AL, XF
TN TR B ] A AT LA e 5 X 5 R LA ) HE
J TR X LA S B 8t 2 Bk X SR A DR R 45 R
) 5 AT — i B Al AT PR A k. H AT R 2 T
PR 2] 1732 (19 W .
1 ZHNEFHAHF&E

Xt A7 A T 0 B 48 A I — A g (n
A AEFE B 0 S HERE O B B A AR R TR
AN TRIE B b ) 22 2 W, T R A B 1 ) AN S A Y
U K 5 e R AN [ PR o 0 i e £ 7
B AN Y- /NS B i R — A TR
1.1 HFEE

Xt T B AT L R SR AR Cmr) HH
Ot — B AR LR T DR T B P i e AT
AR AN A 0 8 AN 0 L BB AN A
B 56 8 B A Ot Me. 7E5 80 142 %6 [T A i

R Bt (M4 D m)e’s W 15,
i—1

v oA

(M+3,m)e’

BI1 R % A n A O
Fig. 1 Trunplate centroidal volume including blade
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Table 1 General arrangement of compressor vanes (unit of mass moment:g + mm)

ALE s B LR S B R S BEE AR S B R HS B
1 10 24616 11 12 24480 21 22 24600 31 32 24356 41 31 23976
2 2 22856 12 26 23440 22 24 23316 32 36 23536 42 8 23976
3 42 24384 13 7 24400 23 21 24 344 33 3 24236 43 4 23976
4 28 23568 14 19 23704 24 33 23752 34 13 23676
5 25 24232 15 5 24144 25 15 24216 35 37 24176
6 30 23716 16 14 23816 26 34 23700 36 9 23832
7 20 24136 17 11 23932 27 35 24124 37 38 24060
8 29 23836 18 23 23916 28 16 23920 38 17 24100
9 41 23968 19 1 23960 29 27 24040 39 43 24004
10 18 23936 20 40 23956 30 6 24076 40 39 24056
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Fig. 2 Flow chart of optimizing arrangment of blades
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Table 2 Aarrangement after optimizing sequencing of compressor vanes (unit of mass moment:g « mm)

e g B ME 4T RiEE ME 4S5 s E HY REE MR S5 RiEE

1 41 23968 11 1 23960 21 38 24060 31 16 23920 41 34 23700

2 24 23316 12 32 24356 22 43 24004 32 3 24236 42 37 24176
3 12 24480 13 42 24384 23 23 23916 33 22 24600 43 33 23752
4 7 24400 14 26 23440 24 40 23956 34 5 24144
5 13 23676 15 39 24056 25 31 23976 35 8 23976
6 19 23704 16 27 24040 26 30 23716 36 4 23976
7 29 23836 17 36 23536 27 17 24100 37 20 24136
8 10 24616 18 25 24232 28 35 24124 38 21 24 344
9 14 23816 19 15 24216 29 18 23936 39 9 23832

10 28 23568 20 6 24076 30 2 22856 40 11 23932
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Fig. 3 Relation of genetic generation and unbalance
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