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Fig.3 Robot motion model node planning
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Automatic Modeling and Post-Processing of Aviation Tube Bending Forming

FAN Shengbaol, BAO Yidongl, WANG Wen', ZHAO Zhengdaz, SHU Yangz, LUO Yun’
(1. School of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;

2. AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT] With the complication of the three-dimensional geometry of the aerial tube and the increasing require-
ments of the manufacturing precision, the application of the finite element analysis method to study the optimum bending
process has become a universal choice. In this paper, the forming principle of typical tube bending forming process is stud-
ied, and the evaluation index of tube bending performance is analyzed. To improve the efficiency and reduce the difficulty
of using the finite element analysis in the tube bending, the user defined interface of the bending tube forming based on the
ABAQUS general finite element analysis software platform is developed by using the Python programming language. It
provides both preprocessing and post-processing functions of the rotary draw bending and free tube bending. By analyzing
the finite element analysis results of tube bending, it can automatically calculate the evaluation index of tube bending and
produce the analysis report.

Keywords: Tube bending; Forming; Finite element simulation; Secondary development; Python
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Research and Development of Multi-Platform 3D Sheet Metal Laser
Cutting Process Simulation System

CHEN Gengming, QIU Xiaoli, XING Yan
(College of Mechanical Engineering, Southeast University, Nanjing 211189, China)

[ABSTRACT] For virtual simulation demand of three dimensional sheet metal pieces laser cutting and the shortcomings
of the current laser cutting process simulation system, with gantry five-axis machine tools, vertical axis robot and upside-
down six-axis robot cutting platform as sample, multi-platform three-dimensional sheet metal laser cutting process simula-
tion system, including virtual machining scene 3D visualization, machine kinematics calculation based on site data, laser
cutting technology and processing code output is developed. Configuring node sequence to realize virtual machining scene
construction, based on Nurbs surface fitting, this paper realizes the mapping of the cutter site data with the shape of non-
vertical sidewall cutting. Based on the cutter point data, the laser head pose matrix is solved, and the D-H motion coordi-
nate system is established to realize the kinematics calculation of the machine tool and the simulation of machine tool mo-
tion. The process of cutting process is established, and the cutting process is realized, including the embodiment of cutting
process defect, the detection and processing of interference collision, and the display of the transition trajectory between the
cutting ring. Finally, corresponding reliable platform processing code is output.

Keywords: Laser cutting; Process simulation; 3D visualization; Kinematics calculation; Optimizing processing
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