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Motion Characteristics Analysis for Variable Cross Section

Roll-Forming Machine
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China; 2. School of Automation, Beijing University of Posts and Telecommunications, Beijing 100876, China;

3. School of Science, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: A scheme for variable cross section roll-forming machine is proposed and the motion
characteristics are analyzed to specially meet the demand of a U-profile variable cross section roll-
forming parts. The mechanical structure, working principle and kinematic diagram are
introduced. The inverse kinematics analysis problem is solved by symbolical arithmetic, and the
transformation relationship of the motion characteristics of all drive shafts to the geometrical
properties of machining pat, mechanical structure parameters and velocity of feeding of the metal
sheet is established. Then kinematic simulation curves of all drive shafts are obtained with
software Mathematica, and the formed track well coincides with the desired shape. A variable
cross section roll-forming machine is constructed following the proposed scheme and the
experiment for forming a U-profile variable cross section roll-forming part is conducted. The
simulation and experiment show that the novel scheme enables to realize continuous process of
feeding, stretching and compressing of metal sheet with the highest forming accuracy of 0. 397 mm.
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