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1. INTRODUCTION
Super abrasive grain wheels using diamond or CBN
abrasive grains are increasingly applied to the state-of-
the-art technology in various fields such as the vehicle,
aerospace, electronics and communication industries.
Super abrasive grain wheels are suitable for grinding of
materials which are difficult to grind.  However, they
do not have self-sharpening characteristics and tend to
cause loading.
  Recently waterjets have been utilized in various types
of processing, such as civil engineering and the
mechanical, medical and food industries.  it can
eliminate weak parts of material by adjustment of the
injection air pressure without causing damage to other
parts.

This report offers a proposal of in-process dressing
using a water jet.  As shown in Figure 1, a water jet is
injected to the surface of the grinding stone for
machining material which is difficult to grind and chips
are removed from the stone without damaging the
stone.
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Fig.1  Principle of waterjet in-process dressing

2. MEASURING DEVICES
The configuration of the devices used in this study is
shown in figure 2.  A water jet device was installed on
the grinder to inject water on the surface of the CBN
wheel.  The high pressure water was injected as water
jet through the nozzle.  Figure 3 shows the outline of
our proposed system, an in-process dresser.  A nozzle
is the nozzle head,which revolves by compressed air.
Since both the dresser nozzle head and the CBN wheel
revolve, water jet is spread over the CBN wheel surface

evenly.
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Fig.2  Constitution of experimental apparatus

Fig.3  Outline of waterjet in-process dressing
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3. METHOD
3.1  IN-PROCESS EROSION
Since water jet was used for in-process dressing in this
study, it was suspected that if water jet pressure is too
high, erosion may occur on the CBN wheel although
chips attached to the abrasive grains can be removed.
We examined the surface change and erosion of the
CBN wheel along with dressing as the water jet
pressure was changed when the CBN wheel was
revolving with no grinding.  Table 1 shows the
conditions of the test.



Grinding wheel ƒÓ180*10 mm, stra
Metal bond, CBN #325

Wheel speed 33 m/s
Injection pressure of waterjet 77.2-124.5 MPa
Stand-off distance 20 mm
Nozzle diameter 0.2 mm
Nozzle revolution diameter 40 mm
Nozzle revolution number 1120 rpm

Table1  Conditions of in-process erosion test

3.2  IN-PROCESS DRESSING
 We examined the effectiveness of water jet in-process
dressing  We used a metal bond CBN wheel on the
surface grinder and Ti6Al4V as a material and
performed rectilinear motion grinding with water-
misrable grinding fluid.  At the same time, in-process
dressing by water jet was conducted and the dressing
effect under the different level of water jet pressure was
examined.  As grinding proceeded, we measured the
surface roughness of CBN wheel and the surface
roughness of the material.  Table 2 shows the
conditions of this test.

Grinding wheel ƒÓ180*10 mm, stra
Metal bond, CBN #325

Wheel speed 33 m/s
Feed speed 10 m/min.
Depth of cut 5 ƒÊm
Workpiece Ti6Al4V
Injection pressure of waterjet 54.7-124.5 MPa
Stand-off distance 20 mm
Nozzle diameter 0.2 mm
Nozzle revolution diameter 40 mm
Nozzle revolution number 1120 rpm

Table2  Conditions of in-process dressing test

4. RESULTS AND DISCUSSION
4.1  IN-PROCESS EROSION
Figure 4 shows magnified photographs of the CBN
wheel surface when the injection time is approximately
300s.  When the injection pressure was high, at levels
such as 107.1 MPa and 124.5 MPa, there were
releasing traces of CBN abrasive grains on the surface
of the wheel.  We suspected this was because the metal
bond adjacent to the abrasive grains was eroded due to
water jet impact.

Figure 5 shows the change of the CBN wheel surface
roughness along with water jet injection.

when the injection pressure was 107.1 MPa and
124.5 MPa, the surface roughness increased as the
injection proceeded.  It was suspected that the metal
bond on the CBN wheel was eroded due to water jet
impact, the abrasive grains protruded and eventually
came off the wheel, resulting in an increased Rz value.
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Fig.4  Photograph of wheel surface on in-process erosion test 
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