i)

S’

DA—R2 vy PERAVWHEEBANATREXR

FLws > (B1#H)*
— BHEHEHEFLy S I —

SERBCRI*  JFRIEA

HnEHT

Fl-t RIRRE

Waterjet In-process Dressing (1st Report)

— Dressing Property and Jet Pressure —

Masatoshi HIRAO, Masaki IZAWA, Nobuaki IGUCHI, Keiichi SHIRASE and Takeshi YASUI

A new experimental method of in-process dressing has been conducted by means of water-jet, as well its application investigated
in the present study. While the workpiece is difficult to be ground by the surface grinding machine, the high pressure waterjet
is supplied to the grinding wheel as a supplementary method. The principle of this method can be simply described as that the
waterjet is a kind of processing technique, which is able to strip the chips on the surface of the grinding wheel without damaging
it by adjusting the injection pressure and stand-off distance. The dressing effects are examined according to the surface conditions
of the grinding wheel and ground workpiece by a surface roughness and profile measuring device and a microscope. Because
of the complexity of the interaction influences between the jet pump pressure and the stand-off distance on the dressing results,
in this report at fixed stand-off distance condition the effects of the jet pressure on the grinding wheel of CBN #325 and finished
surface of Ti6Al4V materials have been clarified. From the results of the experiments, it was found that the dressing life time
of the grinding wheel and the roughness of the ground material finished surface have been improved distinctly when the injection
pressure is 107.1MPa at stand-off distance 20mm. On the other hand much lower pressure will have no influence on dressing

results, and much higher one will damage the CBN wheel.
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Fig.1 Principle of waterjet in-process dressing
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Fig.2 Constitution of experimental apparatus
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Table 1 Conditions of in-process erosion test

Grinding wheel @180 X 10 mm, Straight
Metal bond, CBN # 325

Wheel speed 33 m/s

Injection pressure of waterjet 722 - 124.5MPa

Stand-off distance 20 mm

Nozzle diameter 0.2 mm

Nozzle revolution diameter 40 mm

Nozzle revolution number 1120 rpm
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Cutting feed
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Fig.3 Outline of waterjet in-process dressing
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Table 2 Conditions of in-process dressing test

Grinding wheel @180 X 10 mm, Straight
Metal bond, CBN # 325

Wheel speed 33 m/s

Feed speed 10 m/min.

Depth of cut S um

Workpiece TIGA4V

Injection pressure of waterjet 54.7 - 124.5MPa

Stand-off distance 20 mm

Nozzle diameter 0.2 mm

Nozzle revolution diameter 40 mm

Nozzle revolution number 1120 rpm
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Fig.4 Photograph of CBN wheel surface on in-process erosion test
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Fig.7 Results of in-process dressing test
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Fig.8 Photograph of CBN wheel surface on in-process dressing test
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Fig.9 Photograph of work surface on in-process dressing test ’
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(b) Injection pressure; 107.1 MPa
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(c) Injection pressure; 124.5 MPa
z/b="33.6 mm3mm
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