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Design and Forming Integration Method of Upper—Stage Cabin Structure in
Space Vehicle Based on Laser Additive Manufacturing

WANG Jingchao TAN Zhi LIU Bin GUO Yue TIAN Jiandong
(Beijing Institute of Aerospace Systems Engineering, Beijing 100076)

Abstract In order to use the laser additivemanufacturing ( LAM ) techonology into the design and forming of the
space vehicle structure more widely, based on the existing forming ability of the selective laser melting( SLM ) , the in-
tegrated design of the upper—stage cabin structure in the space vehicle was realized, the integrated model of the whole
cabin structure was built, the scaling cabin structure was integrally formed, and in detail the design and forming inte-
gration was tested. The method of design and forming integration based on the laser additive manufacturing technology
has been proven feasible, and the application of technology track in aviation and spaceflight field has been explored.
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Fig.1 Ariane 5 storable upper—stage
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Fig.2 Upper—stage main load—bearing framework model
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Tab.1 Comparison of main dimensions of the shell mm
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Fig.4 Comparsion of measured data with the simulation value in different load
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Fig.5 Simulation strain cloud diagram at the load of 99.8 kN

FEHCE AL N B Fe PR 7 R — i DU A~ G PR
AEN RS IR (B AN (B P 6 234l ki, ph
TR R IR F B2 T MR RN T3, Hik
12577 1) W BEANTR] , R 3 7 52 14 5 P el BE AN 2
P A, AR SE A LA 2 o SEPR LRSI
W RAE AT A —E ke, (T LI R A%
BATEATAL B, A5 PR UL o

£2/mm

K6 Bz R Bl i i S 86 (B 07 FLELR LE
Fig.6 Comparison of measured displacement
with the simulation values
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