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depth profile and surface roughness are investigated. The overlapping area
depends on the amount of step over, which is controlled in the pick-feed direction.
If the step over is equal to or larger than the diameter of the nozzle, no overlap cut
occurs but large cusps remain between the cut paths. A step over as small as
one-thirds of the nozzle diameter may lead to triple-overlap cutting resulting in an
extraordinary depth. By using pocket milling experiments with a step over of 0.46
(or 0.47), it is verified that AWJ can produce a milled surface of titanium, one of
the hard-to-cut materials, with 76 pm Ra.
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Fig. 1 Feature of depth profile by AWJ cutting
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Fig. 2 AWJ milling by overlap with step over (so)
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Parameter (unit) Value
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Abrasive Garnet (#80)
Nozzle diameter (mm) 1.016
Nozzle length (mm) 76.2
Orifice diameter (mm) 0.33
Pressure (MPa) 150
Abrasive flow rate (g/sec) 300
Feedrate (mm/min) 600
Pick-feed (mm) 0.33, 0.66, 1.0
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Fig. 5 Three cut paths with different step over
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Fig. 6 Depth profiles by overlap cutting with different step over
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