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Fig. 1  Strain results of welded joints in different heat treatment states
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Fig. 2 Displacement and stress nephogram in transition ring region
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Fig.3 Nephogram of the four bundling loads under equal conditions
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Fig. 18 Failure test of uniform skin truss structure
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Structural Design and Optimization of @5 m Diameter Large Arrow Body

LUO Hongzhi, GUO Yanming, WU Huiqiang

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

Abstract: The launch vehicle structure, as one of the important systems of launch vehicle, is the foundation of launch vehicle
and directly relates to the overall performance of the launch vehicle. A series of technical problems are faced with the huge leap from
@3.35 m to @5 m in the product size of the launch vehicle structure. To solve these problems, a set of theoretical and methodological
system suitable for the design of the @5 m launch vehicle structure products is established by adopting innovative design concept. At
the same time, the upgrading of the material system of launch vehicle structure is vigorously promoted. With the implementation of
these methods, the product system of the @5m launch vehicle structure, and the fine design and multi-function integrated design of

the @5 m launch vehicle structure are realized.

Keywords: launch vehicle structure; @5 m; topological optimization; structure design

Highlights:

e The product size of the launch vehicle structure is a huge leap from @3.35m to &5 m, which builds the largest 5 m-class large

launch vehicle structure product system in China.

e Large low temperature storage tank structure material upgrade to the third generation of materials, from 5A06. 2A14 aluminum

alloy upgrade to 2219 aluminum alloy, and realize the application of friction stir welding in product.

e In the semi-hard shell structure with skinned truss, the weight of the structure can be reduced and the bearing capacity of the

structure can be increased by adding appropriate size of openings in the middle frame.

e According to the optimization design of the structure of the binding support structure, the bolt hole can be designed as a long

round hole, and the shear force of the fastener can be converted into the tension force through the design, so as to improve the

structural reliability.
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