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Numerical Simulation and Experimental of Forming Defects in Roll-Bending
Process for Z-Shaped Profiles With Large Cross-Section

WANG Anheng', XUE Honggian', GAO Pengfei', LIU Gang’, CHEN Genfa’
(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2. AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT]

roll bending for aluminum profiles with a large size Z-shaped section. A finite element analysis model for CNC four-axis

This paper focus on the defects, such as wrinkling and warping, which generated in the process of four-

roll-bending forming process of Z-shaped profile with large section was established by ABAQUS. Based on the analysis
of forming defects, asymmetrical loading mode and secondary roll-bending process were presented to control forming
defects. The results indicated that the secondary roll-bending could improve forming quality. Asymmetrical loading mode,
the left roller was adjusted higher than the right one, which had significant inhibitory function on defects like wrinkling and
warping. Experimental results proved that compared with numerical simulation results, the error was within 10%.

Keywords: Large cross-section; Z-shaped profile; Roll-bending process; Forming defect; Numerical simulation
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[ABSTRACT]

Milling of thin-walled workpiece is the most widely used process in acrospace industries. Due to the low

rigidity of the milling system, chatter often occurs, which will decrease the machining efficiency and product quality. Thus,
it is greatly significant for high performance milling to study the dynamic modelling technics on milling process of aero-
space thin-walled workpiece and further to select the process and tool geometry parameters. In this paper, dynamic model-
ling technics on milling process of acrospace thin-walled workpiece including dynamic modelling the tool-spindle system,
the in-process thin-walled workpiece and milling processes are introduced.

Keywords: Acrospace thin-walled workpiece; Milling; Chatter; Tool point receptance; Workpiece dynamics
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