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Optimal Design of a Three Payload Adapter with
High Stiffness and Variable Cross Section

WANG Shufan, LI Cao, WANG Guijiao, XU Weixiu, CHEN Youwei, ZHANG Ling

(Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract: Based on finite element simulation and optimal design method, this paper proposes a
variable cross section, high stiffness, parallel type, with dipping-angle three-payload adapter,
which meets the requirements of three-payload deployment. Multiple flight tests verify that the a-
dapter works well. This provides design reference for the subsequent more payloads mission.
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Fig. 1 Parallel multi-star deployment configuration of

Delta II Launch Vehicle
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Fig. 2 Parallel multi-star deployment configuration of

CZ-4B/4C Launch Vehicle
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Fig. 3 Initial shape after topology optimization



10 FRL AR A

2019 4F 1 H

BT XA 9 ML AL B9 o) 25 K B BEAT T BT B EY
Wb, AT BRI 4, AR m R DL S,
— B LA 6.

4 MSHBEFRTER

Fig. 4 The finite element model of preliminary scheme
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Fig. 5 The contours of stress distribution of preliminary scheme
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Fig. 6 First-order mode of preliminary scheme
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Fig. 7 Structural shape after local reinforcement
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Fig. 8 Stress distribution after local reinforcement

z
U Magnitude ¥ X
o0t A4

+09173

+0.8339

+0.7505

+0.6671

+0.5837

+0.5003

+0.4169

+03336

+0.2502

+0.1668

+0.08339

+0.000

ODB: F2-Fre.odb Abaqus/Standard 6.11-PR3 Mon May 26 13:24:14 China Standard Time 2014

353, Freq=17.689 (eyelestine)
Primary Var: U, Magnitude
Deformerd Var: U Deformation Scale Factor: +294.1

9 BRMEE-—MESE

Fig. 9 First-order mode after local reinforcement
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Fig. 10  Structural shape of the final design
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Local reinforcement flanging of the final design
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Fig. 12 The finite element model of the final design
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Fig. 13  Stress distribution of the final design
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Fig. 14 First-order mode of the final design
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Fig. 15 Modified finite element model
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Fig. 16 First-order mode after finite element model updating
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