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A Study on the Dynamic Response of Welded Hollow Spherical Joints
Under Impact Loading
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Abstract : In order to study the influence of joint stiffness and impact velocity on the dynamic response of welded ball joints under
impact loading,a set of scaled joint specimens are subjected to impact tests at different heights. Shell163 element in
ANSYS/LS-DYNA software is used to simulate welded balls and rods. Solid164 element is used to simulate impact
objects. A refined finite element model of welded hollow spherical joint is built. The test data are compared with the
finite element analysis results to validate the model. By changing the impact height of the impact object, the wall
thickness and diameter of ball joint,the dynamic response analysis of the welded spherical joint is performed from five
aspects,including dynamic stress, dynamic strain, dynamic displacement, impact force and impact energy. The results
show that the dynamic response is enhanced with the increase of impact energy. The increase in the diameter of
welding ball is equivalent to weakening the stiffness of joint, but the magnitude is not large. Increasing the wall
thickness has a certain effect to improve the impact resistance of the joint.
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