Vol. 29 No. 6

29k HEoH m = % i
E Nov. 2008

2008 £ 118 ACTA AERONAUTICA ET ASTRONAUTICA SINICA

3B 4B :1000-6893(2008) 06-1554-09

ZHAKTmRERESRALIRT

KIA, BHE . TR, RRE
(. Tl RE AR ERRHEHTREALRE, KA THE  710072)

@ PEIBRYHEARR SETEWR, W 4H  621900)
Three-dimensional Component Layout Modeling and Optimization Design
Zhang Weihong', Gao Yu', Fang Liang', Chen Yuze®
(1. The Key Laboratory of Contemporary Design and Integrated Manufacturing,
Northwestern Polytechnical University, Xi’an 710072, China)

(2. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

B OE: NIBRNATRLR, ENERE LM KRB ER L, ¥ Sphere-trees B AT A S4B /L
HRITRE . RATRREATIERNEERR=ZEAFIVER BN G — R, W3 B8R R4 LR
BREATREM /R, BX T EEEREFRBERAGRIT TERENREETETE. Ed/ULMAREK
B, BAE T 3 05 5 5 PP 5 WA RI W A 45 6 A D R B 23 1) P 4L A R A R R I T A

XREW: MR SRA MG R B RRKEL ERNE TR BER

hES%ES: TP 7 CERERIREG . A

Abstract: Based on engineering application requirements and the state of the art of component layout design, a
new layout modeling method is proposed in this article by introducing the “sphere-trees” concept into 3D com-
ponent layout design problems. This method employs the approximation concept of the finite-sphere method
(FSM) rather than the real configuration of the components to provide a unified description of irregular config-
urations of any 3D component in the packing design, Such an approximation transforms the original problem
into a basic packing problem of components with sphere shapes. This makes it possible to catry out the inter-
ference computing between components of arbitrary configurations in a systematic way. Some typical numerical
examples are considered. The proposed layout modeling method is shown to be suitable when it is applied to-
gether with the sequential quadratic programming (SQP) optimization algorithm to solve the design problems
under consideration.
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Fig. 2 FSM approximation of boundaries
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