20074 8 H o3t B R Aug. 2007

084 W 4 JOURNAL OF PROPULSION TECHNOLOGY Vol 28 No.4

JE 1t SR TS 7 AT
% LR ORI
BRIE, KN MER, HRE

(1 BFERE LRFEET B2, IR F8 260041 2. FPIRHECRY fUREMEL TR, W Kb 410073)

o B e ek =g A R OA B A KR RSP AR A, SN CIEZR M o e e i ) B R
PV TR 1] R AT PR 4R AL 38 . DASE RS [ 4 JCRT A ALt 1) A R l, 48 10738 5 4 2802 SRA 1K i 3 B 4 o S
B Y [MHEAT I T, BAA ARG R P 4 S AR R o, H b R RO £ R R B A R AR AE L e L. BT
FEAEH, AR LR ok il A A i i B R I 2R R AR R M R B B R A G R R s, B R M
WL PR R IS A e B, NI BRI M s R IR B T B A M TR, (RALB SR R A
LM T 5T R B U Rt 1, MR AL B AR 45 A PR e sl h A B RE R ML S R E R EA £
J5) F I AP e 12

KRR Bk KETREIL AT AR PRI Y Wit RER " I ER

FESES: V4351 ERARIREGS: A XEHS: 1001-4055 (2007) 04-0346-06

Nonlinear principal axismapping applied in design
optim ization for solid rocketmotor
OU Haiying, ZHANGW erhua, ZHAO Jing-cheng', FU Zhan'pingI

( 1.Naval A eronautical Engneering A cadeany ) ngdao Branch Q) ingdao 266041, China
2. Inst of A erospace and M aterial Engmeering NationalUniw of Defence Technolbgy Changsha 410073 Chma)

Abstract  Nonlnear principal axis mapping (NPAM ) method is proposed to express high-dm ensional design space m
wo or three dinensional space. Taking a solid rocketmotor as an example a 10 variables and 4 constraints optin ization prob-
lan is fitted by wo variables in NPAM, and the errors of the objective and constraints are belw 1.3 . It can be seen that
NPAM discovers the nirinsic structure of the oplin ization model and ranks design variables according to their inportance.
NPAM shows panoran ic picture of the design space to help designers choose optin ization algorihms and design beginnng
pomnts. Show ng the tracks of optim ization m reaktme smuch helpful to study the optim ization algorithm s character and sw itch
than. It also helps to judge if the optinal solution is global optinal solution according to its position in the design space.
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Fig 2 Data disposing process for nonlinear principal axismapping
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Fig 4 Design space visnalization for SRM through NPAM
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