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Automatic optimization method for multi-disk rotor structure

of aero-engine based on UG and Workbench platform

ZHANG Kun, LU Shan

(School of Power and Energy.,
Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: At present, the optimization design of an aero-engine rotor is limited to single
disk optimization, and the optimization needs to be performed by manual adjustment. In
view of the convenience of aero-engine rotor data exchange between the optimization and
model building software platforms and the reduction of manual adjustment, an automatic op-
timization method of multi-disk rotor structure of aero-engine based on UG and Workbench
platform was proposed. Firstly, based on the UG platform, parametric geometrical modeling
of multi-disk rotor structure can be made, and a standardized template was generated, in or-
der to optimize the similar disk optimization problem. Then based on the Workbench plat-
form, with APDL and Python redevelopment code, extraction of multi-disk rotor structure’s
state variables and automatic optimization of process control were completed. The results of
a numerical example showed that under the condition of satisfying geometrical and strength
requirements, the mass of rotor was reduced by 33% ., and the stress distribution was more

uniform. And the method was proved to be of good stability and precision.
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Table 2 Data of design variable

Wit z; L, H,
DS_F1_RX1 0.33 0.1 0.35
DS F1_RX2 0.6 0.45 0. 66
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DS F1 RY4 0.04 0.01 0.2
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DS F1_G1HI1/mm 3.5 2 5
DS F2 RX1 0.2 0.1 0.25
DS_F2_RX2 0.4 0.3 0.5
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Fig. 4 Equivalent stress contour of multi-disk

rotor structure after optimization
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Table 3 Comparison of design variables before and

after optimization

Bt s it Ak AL fE
DS_F1_RX1 0.3300 0.1000
DS_F1_RX2 0. 6000 0. 4500
DS_F1_RY3 0.0500 0.2000
DS F1_RY4 0. 0400 0.2000
DS_F1_HY1 1. 2000 0.9358
DS_F1_HY2 0.2000 0.1553

DS F1 _G1HI1/mm 3.5 2.0000
DS F2_RXI 0. 2000 0.1000
DS_F2_RX2 0. 4000 0.3032
DS_F2_RY3 0.0500 0.2500
DS_F2_HYI 1.1000 0.8671
DS_F2_HY2 0.2000 0.1507

DS_F2_G2H1/mm 3.5 3.1680
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Table 4 Comparison of state variables before and after optimization
fukal 1 Frod 2
2. (XD Y,
AL T A s AL B Rt
AR T | ) IR A A 2R L 1.0520 1. 2803 1.0738 1. 2501 1.0629
T4 TSP 25 J 1) 7 i IR A % AR B 1. 2500 1.7297 1.3822 1. 6605 1.3804
A TP 349 J ) Rz 7 A R R A 5 B i A R R 1.5400 1.9321 1.5439 1.8548 1.5419
R B AR I ) JE IR B % B 1. 2500 1.6131 1.3816 1.5830 1.3818
AR 1% J IR A% 4 BB 1. 1800 1.5289 1.2338 1.4585 1.1886
o R B O AR [ I 7 A PR 7 A e i A% R B 1. 5400 1.8018 1.5432 1.7682 1.5435
Sl SF- 9 ] 1l oy ) JeE IR i B R AL 1. 2500 1. 7498 1.4588 1. 6280 1.3814
Bl - 1 ] 1] o7 7 W R A 9RR E Ai A ZR B 1.5400 1.9545 1.6295 1.8184 1.5430
187 45 00N 7 A B e i JBE it A% 3R R 1. 0520 1. 9867 1. 8250 1.5297 1. 4067
AT F s 2 e KJH [ I 7 e R A A R AR 1. 0520 1.6576 1.4332 1.5011 1.2918
Sl i 78R - Xl 1) 7 g e IR R R A A% R AR 1:2500 6. 8086 3.8962 6.8843 6.2300
x5 AEAMEBEREFRUERTEE
Table 5 Comparison of optimized results with different initial values
A i Fa i bt RS F R PIE S I RIE R BRSO B R
DS F1 RX1 0. 1000 0.1000 0. 1000 0. 1000
DS_F1_RX2 0. 4500 0. 4500 0. 4500 0. 4500
DS_F1_RY3 0. 2000 0. 2000 0. 2000 0. 2000
DS_F1_RY4 0. 2000 0. 2000 0. 2000 0. 2000
DS_F1_HY1 0. 9359 0. 9332 0. 9358 0. 9358
DS_F1_HY2 0.1553 0.1552 0.1553 0.1553
DS_F1_G1H1/mm 2. 0000 2.0000 2. 0000 2.0000
DS_F2_RX1 0. 1000 0. 1000 0. 1000 0. 1000
DS_F2_RX2 0.3032 0. 3000 0.3032 0.3032
DS_F2_RY3 0. 2500 0. 2500 0. 2500 0.2500
DS_F2_HY1 0.8671 0.8738 0.8671 0.8671
DS F2 HY2 0.1507 0.1509 0.1507 0.1507
DS_F2_G2H1/mm 3. 1680 3.1657 3. 1680 3. 1680
M(X) /kg 20. 0655 20. 0523 20. 0649 20. 0649
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