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Electrocontact Discharge Dressing of Metal-Bonded Diamond Grinding Wheel Utilizing a Hybrid Electrode
Jun’ichi TAMAKI, Kazuhisa KONDOH and Toshirou [YAMA '

A hybrid rotary electrode hasbeen developed as a means to realize a precision electrocontact discharge (ECD) dressing of the
bronze-bonded diamond grinding wheel. The hybrid electrode consists of paired electrode blades whose gaps are filled with GC
abrasive grains to prevent the electric discharge from concentration without an excessively eroded part, and the removal of
resolidified bond material to be piled up on the bond matrix is also expected. From the experiments using two electrodes, the hybrid
one and a pure electrode without GC abrasives, it has been clarified that the truing effect due to ECD is produced at the DC voltage
higher than 20 V in the both methods; however, the hybrid method has an ability to generate a closer wheel surface topography than
that obtained from pure ECD method and a finished roughness better than that obtained from the mechanical method using a GC cup
truer is achieved if a DC voltage lower than 40 V is applied. The wear of the grinding wheel after hybrid ECDD is the same as that
after pure ECDD, but no increase in power due to undesirable contact of the metal bond with the workpiece is observed.
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Fig. 2 Two types of electrode ring for ECD truing/dressing
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Table 1 Truing/dressing conditions
GW. SD270N100M(bronze bond), Diameter 196 mm, Width 10 mm
Truing/ | G.W. revolution N=1500 rpm, Truer revolution n=300 rpm
dressing | Truer feed rate f=100 mm/min, Truer infeed =10 z m
Applied DC voltage Ei in ECD T/D : Ei=2-50V
Coolant | Synthetic oil (dilution ratio 80)
Truer 1 | GC cup wheel
GC120FV, Diameter 85 mm, Width 22.5 mm
Pure ECD rotary electrode ring
Diameter 73 mm, 64 brass blades of 1 mm wide
Electrode width 16.5 mm
Hybrid ECD rotary electrode ring
Diameter 73 mm, 64 brass blades of 1 mm wide and GC#240
abrasives
Electrode width 21 mm

Truer 2

Truer 3

Table2 Grinding conditions
Surface plunge grinding
Workpiece : Al,O; of 10 mm wide and Si;N, of 4 mm wide
G.W. revolutions N=3000 rpm, Workpiece feed rate f=100 mm/min
‘Wheel depth of cut : a=5 1 m for AL,O; and 2=10 4 m for Si;N,
Coolant : Synthetic oil (dilution ratio 80)
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Fig.4 Impulse discharge between brass and bronze bond
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Fig.7 Ground surface roughness versus applied voltage
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