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Abstract: An improved ant colony algorithm is developed based on TACO. MAX-MIN ant system is intro-
duced. A new method of positive-real-number coding is put forward for enlarging search range and simplifying
search process. In order to reduce the influence of the evaporation coefficients, the most and least value of
pheromone and the value of optimized function, a new technology of constant-pheromone update is put for-
ward. Thus the algorithmic performance and universality are improved. Through optimizing the solutions of
three fanctions, their validity is proved. A new method of combining the improved ant colony algorithm and
FEM is presented for the complicated structure whose objective function can’t be showed by formula directly.

The method is applied to the shape optimization of turbine disk. The results show that the method of combi-

ning the improved ant colony algorithm and FEM is successful.
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Fig. 2 Simplified section of turbine disk
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Table 4 Design variables and range of design variables

Bt AR/ FRER

Bt AR/ FRER

Bt E 3 FE Ws/mm 12 17

#eit & 3 %42 Ry/mm 202 210

BETE Ws/mm
FE 6/ 40 80

P REmfIEFRE Gy 0.981.02

P BRI ERE Gw 0.750.90

80 100

it 6 FEE Ws/mm 15 19
Beit i 6 242 Rs/mm 150 180
BHEE Hy/mm 15 40
FE 6,/ 40 80

Q HARIA L E REL Cyr 0. 98 1. 02

Q AR AL E R Cow 0. 50 0. 80

6

P 0
;

16,
w w
(b) 6-O-7 4 B Hh 2%

(a) 2- P-35EBRLE

& 3 2-P-3 il 6-Q-7 By R £
Fig. 3 Contours of 2-P-3 and 6-Q-7
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Table 5 Original and optimized results of design variables
Wit/ B TR B Bt EE/As FRER

BT 3TE Ws/mm 15 13 |[#3H & 6 T Ws/mm 17.5 17
B 3 48 Ry/mm 204 210 || B3 4% 6 4% Rs/mm 166 156. 1
BEFE Ws/mm 97.092. 6| R#EHE Hy/mm 22.015.2

FEE 6,/ () FEE 6,/ 50 76
PREAMEBREC: 1 1.02|QuBRAMERBCy 1 0.98
P SFEMAIERE CGw 0.700. 75| Q AR AL E RE Cyw 0. 60 0. 53

50.079.9

B 4 PEAL AT A S R RL (2 425 4~ 30T, 7 488 A5 £
Fig. 4 Original meshing model(2 425 elements,7 488 nodes)

B 5 AL B RS R AR (2 565 S HIT,7 936 4 F D
Fig. 5 Optimized meshing model(2 565 elements,7 936 nodes)
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