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ABSTRACT

This paper proposes a state recognition method of abrasive water jet cutting based on cutting force information, which
are measured by 2 three-axis force sensor of strain gauge type. The cutting states such as separation of workpiece,
penetration of water jet through workpiece and drag line have firstly been observed from the visualized information
using a high-speed video camera and also from the finished workpieces. Both of the observed results are in good
cortespondence with each other, and in addition to it, it can be verified that the cutting force information facilitates to
the real-time recognition of the characteristic features in cutting. Furthermore, a parameter “force waviness” is newly

defined to determine a threshold for drag line detection.
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Table 1 Frequency of force, drag line generation,
and water jet oscillation

Cutting condition Frequency of Freq. of | Freq. of
cutting force drag line | wategjet
Feed ratc] Pressure| Feed | Principal | 8eneration oscillatio
uws) | (MPa) | (i | | D | ()
2 150 1.27 1.27 1.20 1.20
2 200 1.27 1.27 1.28 1.28
2 250 1.27 1.27 1.28 1.28
2 300 1.27 1.27 1.28 1.28
i 200 | 0.58 0.58 0.64 | 064
2 200 1.27 1.27 1.28 1.28
3 200 1.75 1.75 1.92 1.92
4 200 2.34 2.53 234 | 240
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Fig. 9 Relationship between feed component and
profile wavinesses
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Table 2 Relations between cutting force
information and cutting state
Cutting Forca Information
Fead component Principal component
Avg. tg\;_ Static| Freq| Avg. ‘g; Static{Freq
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O : valid information
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