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Application of artificial neural network in laser sheet metal bending

WANG Xiu-feng'? LU Xiao-dong' ,CHEN Guang-nan®, HU Shi-guang'
(1. School of Mechanical Engineering and Automation, Beijing University of Aeronautics and Astronautics, Beijing 100083,
China; 2. Institute of Mechanics ,the Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Based on the basic theory of artificial neural network , BP network model is founded to predict the highest surface
temperature and bending angle in the process of laser sheet metal bending. Experimental result and numerical simulation result

verified by experiment are used to train BP network by means of MATLAB software. Sample data regularity of nonlinear is curve

fitting through BP network so as to optimize technological parameters and provide effective foundation for actual production.
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Fig.1 The general architecture of BP network predicting bending angle
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Fig.2 Learn program flow diagram of BP network
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Fig.3 The experimental principle and measure scheme
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Fig.4 Compare sample data of surface maximum temperature with network
output value
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Fig.5 Compare sample data of bending angle with network output value
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Table 1 Compare test sample data with network output value

laser output laser beam scan laser beam sheet metal surface maximum bending
power P/W  velocity v/(mm + s~') diameter d/mm  thickness s/mm temperature 7/°C angle a/(°)
test sample data 1 500 33.33 3 1.5 618 1.09
network estimate value 1 500 33.33 3 1.5 615.2 0.947
test sample data 2 900 16.67 4 2.0 1075 2.37
network estimate value 2 900 16.67 4 2.0 1070 2.1367
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Fig.6 The influence of laser output power on the bending angle
v=16.67mm/s,d =4mm,s =1, 5mm
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Fig-7 'The influence of laser beam scan velocity on the bending angle
P =900W ,d =4mm,s =2mm
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Fig.8 'The influence of laser beam diameter on the bending angle
»=16.67mm/s, P =500W,s =0. 8mm
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Fig.9 The influence of sheet metal thickness on the bending angle
v =16.67mm/s,P =500W,d =4mm
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