55 44 35 55 2 1) =& 3l Vol. 44 No.2
2018 4 4 H Aeroengine Apr. 2018

B R Y SRR AL B (R 2

SRR, SR T
(R R AL RS T S 3l 1 T 5 5506, 9 A 210016)

WEATHRERZLANBEILEEI AN R RN ES R, RET 1 AR b &0 203 S E /%7 &%,
AR AR A ey ESINT A EMA UK T IR R E, a3k 8 A AR R AL RN 2 B AR 4 B R
EAT, MHET 1 ANBEMAMER 454 Pareto IR AIE®, KA & BRI E okt b AL A B e A LA AT I8, 52 T HAE A
EARTLA B B R AR B SRR R THAR B Y B A B R A T A T DU R T S A A W9 B EE LA R K 19%. 5 Hfh e AL
T EA EAM AT SR A R R B IR AR A A e AL L A T R b AT

KEIE: St RAILAWNE & £ B REUE AT AL R E A I

hESHES . V214.19;V232.3 XERFRINED ;A doi: 10.13477/.cnki.aeroengine.2018.02.010

Equilibrium Optimize Design of Hyper—elliptic Non—circular Bolt Hole of Disk
HAN Jia—xin, GUO Hai—ding

(Jiangsu Province Key Laboratory of Aerospace Power System, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: An equilibrium optimization design method of the hyper—elliptic curves bolt hole of disk was proposed based on double
consideration of reducing the hole edge stress of pore structure for aeroengine disks and assembly requirements. The concept of shape—
variation—degree was defined to depict the degree of changes for hole profile on the basis of reducing the hole edge stress. The equilibrium
optimization model consist of two competitive objectives was built, in which hole edge stress reduction and low shape—variation—-degree were
considered. Combined with Pareto optimal solution theory, multi-objective evolutionary algorithm was used to optimize hyper—elliptic non—
circular hole of disk, and the optimal solution of hyper—elliptic non—circular bolt hole profile was obtained. The results show that the
designed hyper—elliptic bolt holes structure can reduce the stress on the hole edge by 19% while ensuring reliable force transmission.
Compared with other non—circular hole program, the model is concise and with less design parameters .In addition, the robustness of the
design for equilibrium optimization hyper-elliptic non—circular hole is better.

Key words: structure optimization; non—circular hole; hyper—elliptic curves; multi—objective optimization; sensitivity analysis; bolt

hole; disk; aeroengine.
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