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Fig.1 Geometry model of the hollow sphere joint
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Fig.2 The meshing model of the hollow sphere joint
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Fig.3 The Mises equivalent stress distribution of
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Fig.4 The Mises equivalent stress distribution of the

sphere joint under compression
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Fig.5 The deformation distribution of the
sphere joint in tension
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Study on Bearing Capacity of Welded Hollow Sphere in Space Truss

QIN Li - yi, XU De - gang, ZHOU Ai - min

(Department of Engineering Mechanics, Zhengzhou University, Zhengzhou 450002, China)

Abstract: In this paper, the welded hollow sphere joint was analyzed by using of commercial code ANSYS 9.0.
The elastoplastic stress and distortion distributions on sphere surface of the joint under tension and compression were
obtained. The collapse zone position in the sphere shell was located. According to the collapse rﬂechanism of the
joint in tension, a new elastoplastic analysis model in the three — D state of stress was proposed. Further study on
the static ultimate analysis of hollow sphere — welding seams — steel tube in their entirety was presented, and the
bearing capacity formula of the hollow sphere in tension was derived using the limit state theory. Based on a discus-
sion about the collapse mechanism of the hollow sphere under compression and on the statistical analysis of the ex-
perimental data , the bearing capacity formulas of the sphere joint were established with the linear regression
method. The results show that the formulas agree well with the test.

Key words: welded hollow sphere; FEM analysis; bearing capacity; collapse mechanism



