%37 % 1 =3 /1 F 3 Vol.37 No. 1
20224 1 H Journal of Aerospace Power Jan. 2022

X EHE :1000-8055(2022)01-0103-11 doi: 10. 13224/j. cnki. jasp. 20200566

FLEEREEREMERISHD
Z BirfLLizit

B AEE, R
(1. LBt Hahfba=Be, L9 L8 214105;
2. RAEK# ML TS A stk Bi, TP 110819;
3. ALK MR Rl 225 T 2B, W 110819)

i By 1A R AR P AU 20 A et 2 g BELJE DR AR, X EL AT A AR A R AL Y A A S R e
CIEGet vk 2B ikt 380 190k 2 28017 2 B stk it o FIH 2 T 52 & Mindlin Az 3898 19 58 1A BR 6k Fi
T Newton-Raphson % (1% A0 B £ RAHT T AR LR 1 1 2 $ 0 25 00 3% s 5 5 R NSGA- TR ki 1Ak
LRVEVR BRI R0 E S AL BRI IREE, O A0 45 5 22 75 S i SR 1V A 4 5 X0 i 3 2 B NiCoCrALY +
Y S7Z BEUR 2 0 R i SRR BEAT AR VR IR SRR A BT B B S B S E AR AL R = B AR AL . A5 AR
A5 VA J22 2 O B (A i R 3 R M A R R R AR 29 SR L 2 TR SR AT AT U AR AR R IR 2 SRR S AR B R
B e J22 2 000 B AR I 8 I 0 R 1 1 5 ), T AR TR S B SR SR AR A AR R R A S TR 2 S HUE

R EHE

X 8 W EIREEER, N ARREERRIE; GRS = 2 BRI NSGA- I
L 24 9 iV i

FESES: V232; TI650.3; TB535 MEARER: A

Multi-objective optimization design for vibration parameters of
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Abstract: To optimize the damping vibration reduction of strain-dependent hard coating on
the blisk, the multi-objective optimization design for coating parameters of the nonlinear hard -
coating blisk was conducted. The vibration characteristics of hard-coating blisk was analyzed using

the energy-based finite element method with reference to the composite Mindlin plate theory
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associated with the unified iterative calculation technique based on the Newton-Raphson method;

the multi-objective optimization problems for coating parameters of hard-coating blisk were solved

by the NSGA-1II algorithm, and the optimization results were expressed as Pareto front solu-

tions; an academic blisk with NiCoCrAlY +YSZ hard coating on blades, taken as the specific

case study benchmark, was selected to conduct the bi-objective and triple-objective optimization

design for coating parameters. The results revealed that the effect of the coating parameters on the

vibration characteristics of blisk was constrained mutually, the coating parameters located at the

“turning point” in Pareto front solutions can balance all aspects of design performance on the vi-

bration characteristics of hard-coating blisk, and the obtained coating parameters can also be ref-

erenced according to the practical engineering requirements.
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Fig.9 Pareto front solutions for the bi-objective optimization
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Table 3 Bi-objective optimization results of the
hard- coating corresponding to

the points A, A,, B,and B,

x5l a,/GPa Bo (he/h)/%
A, 58.65 0.099 3 9.28
A, 161. 24 0.1000 15.0
B, 115. 31 0.099 5 6.41
B 181.96 0.1000 15.0
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