540 45 23 00 B B M E X FEFE R Vol. 40 No.3
2018 4 6 f JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Jun.2018

doi:10. 11887/j. en. 201803009 http ://journal. nudt. edu. cn
REEAMBZEINRE L EB R+ 7T%E

BAE BAE, X M2, FiH k!
(1. BEAHHKRF = RAFER, #d K 4100735 2. LFFMRAL IR, L5 100076)

B E AN R AR IO S & bt s e W 2R T = e sy B2 F) — b A7 2 A, He— T E 22 Y
PRI DURBYS SRR S NI BRI RT 4, IR © A 1B 50 75 125 10 JR B« 5 7 B BIOHA B9 11y
BB BROC T I By R i, FURIIZ 7 T4 S B 5 bRk 2 [ W S g 2 i 7 0 sl R P ) ARG 3% 5
MFTSEITE O AR e B 1 1/S 47 URORL, JF 18 i i B AT 0 E . SR E 4 R W, B §2 07 5 e S 19
HARIR AR BB T T4 5 R B & bk 2 (8] W AR ) 47 LU AR 1

KGR BRI 2 [RINISE 46 LU AR BY s D5 R o i s A FROT T 12

hE SIS V44,1 XERARE A XE4HS 1001 -2486(2018)03 - 055 -06

Design method of scale model for large composite spatial frame

ZHOU Lilin' , LIAN Yongzheng® , LIU Caizhi® , LI Daokui'
(1. College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China;
2. Beijing Astronautics Systems Engineering Institute, Beijing 100076, China)

Abstract; Scale model test is an effective approach to obtain mechanical characteristics or response of large composite spatial frame, in which
the design of scale model is one of the most important parts. Large composite spatial frame was taken as the object. The limitation of the existing
traditional methods was elaborated; based on the discrete similarity, the equational analysis method combing the finite element method was
proposed ; the similarity relationship for static response and dynamic characteristics of large composite spatial frame was deduced by this method; the
1/5 scale model of a composite keel was designed by the proposed method and was verified through experiments. The verification result shows that
the proposed method and the deduced similarity relationships can be used to guide the scale model test of large composite spatial frame.
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Tab.1 Similarity error of the response

displacement of each joint

AN [l 6 A W 152 8% AR (DA IR 22/ %

hHT 1 kN 1.5 kN 2 kN 2.5 kN
(200 N) (300 N) (400 N)  (500N)

1 -2.34 -2.72 -1.33 -0.93
2 -3.16 1.24 -0.19 0.90
3 -4.60 -2.00 -3.32 -1.10
4 -4.97 -4.13 -2.87 -0.01
5 -3.69 -3.44 -1.90 1.32
6 -4.55 -4.18 -3.64 0.28
7 -1.49 -4.15 -2.37 1.87
8 3.52 2.56 0.38 1.14
9 -1.87 -2.52 -0.72 -1.84
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Tab.2  Similarity error of the first three natural frequencies

) 4 LR i
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