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Structural Design of Integrated M etal Joint for Primary Load Bearing
Carbon/Epoxy Tubes of a L arge Load Bearing Structure

Peng Chaoyi Zeng Jingcheng Xiao Jiayu Du Gang
(College of A ergace and M aterial Engineering, National University of Defense Technology, Changsha 410073)

Abstract Carbon/Epoxy tubes are used as the primary load bearing components of a truss structure under
large loads M etal joints are enployed © join the tubes front rim and rear board into an integrated truss structure
Global static mechanical analysisof the truss structure is done by finite elenent analysis progran ANSYS/. 0 and
the local stress state of the joint isanalyzed A ccording o the local stress state of the joint and bonding failure mod-
el, the length of the Y-shgped part of the joint is designed and the wall thicknessof the joint is designed according
o the maximum bending stressmodel The design reaults show that the integral joint can meet the service require-
mentwhen the length of the Y-shaped part is50 mm and the wall thicknessof the joint is3 mm.
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Fig 1 Sketch of the load bearing truss structure
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Fig 2  Integrated metal joint
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Fig 6 Constraint of bonding surface
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Fig 4 Sketch of Y-shgped part of the integrated

jointwith a load bearing tube 33
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Fig 5 Defomation ketch of the cantilever beam
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