Panasonic Technical Journal Vol. 66 No. 2 Nov. 2020

HHWEMLOWMEX Y I V7L BEEEICES

Tt AREOR 2 51L

Visualization of Punching Process Status by Load Sensing and Deep Learning
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Abstract

If sensing data that accurately represents the machining state is obtained, it is possible to estimate the machining condition and
detect abnormalities by performing deep learning using a database. In this report, targeting the punching process that is widely used in
mass production, a sensing system that can measure the load acting on the workpiece in real time with high precision has been
developed. Using the developed measurement system, it was shown that changes in clearance and tool wear appear as changes in the
load curve. In addition, it was verified that the tool wear state can be automatically determined from the deep learning of the load curve

database.
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Fig. 1 Conceptual diagram of the autonomous control processing system
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Fig. 2 Mechanism of the punching process
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Fig. 3 Punching load on the workpiece
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Fig. 4 Punching load sensing system
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Table 1  Experimental condition

Punch velocity [mm/s] 20
Material of workpiece SUS304
Thickness of workpiece [um] 200
Diameter of punch [mm] 4.5
Clearance between punch and die [um] 14
Radius of punch edge [um] 6
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Fig. 7 Results of repeated measurement of the punching load
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Fig. 8 Cross-sectional photograph of the punched workpiece
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under each clearance condition
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Table 2 Learning condition

Loss function Categorical crossentropy

Optimizer SGD

Number of epochs | 1000
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