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In-Process Measurement of Insulating Layer in ELID-Grinding
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Abstract

In general, it is known that the wear rate of the abrasive and the removal rate of the metal bond of
the grinding wheel should be balanced to maintain the depth of the insulating surface layer to an
appropriate level. In order to accomplish, the high quality ELID grinding, therefore, it is necessary to
measure the depth of the insulating layer in real-time and then to control the electrolytic conditions to
keep the depth to a certain level. In this study, an in-process measurement system of the insulated
layer using two gap sensors - a capacitor type and an eddy current type - developed and the change
of the status of the insulated layer during ELID grinding is detected. And from the experimental data,
we have chosen the best mathematical model to predict the depth of the insulating layer.
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Fig. 2 In—process Dressing Mechanism
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Fig. 3 The principle of measurement

Fig. 3& =4 vueo ZAdg veidoh
ELID @4to] 1gsw wx wWgk=rst Hox
WA A BEA vgto] £EWY HolnE &
A Ao FAZ A&7 HAAAe B=A &
22 A £E A4 #H2EF AH e
ZE 9 A9 FNEE 2ol AEHok &
R A ol s A sgo
= Z7182 2 R, 121 BEXR

REZ 3RS w (D

p- 3

A slee) ¥ xE

9
F3 WAAE A8



Table 1 Specifications of experimental equipments

Machine |Reciprocating surface grinder
Tool  |EPG52S : [Nagase Co.]
Grinding |#4000 cast iron bonded CBN
wheel |[wheel (grit size 5um)
Workpiece |SKDI11
Power |FUJI ELIDER ED910 [Fuji Dies
supply |Co.]
AFG-M + tap water (1.28%
dilution of water)

Fluid

Eddy current type :
AEC-5706PS, Resolution

Gap max.0.02um
sensors |Capacitance type : VE133[Ono
Sokki Co.],
Resolution max.1l/m

Surface
measuring | Surftest SV501 [Mitutoyo Co.]
instrument

Table 2 Grinding/electrolytic conditions for experiments

Grinding | Spindle speed(rpm) : 2000
conditions |Depth of cut(ym/pass) : 0.1
Condition® : Eo 100V, Ip 10A,
Electrolytic |  onoft = Ds ‘
conditions |Condition® : Eo 50V, Ip 5A,

T onfoff = Dps

pawer supply
electrode

Fig. 4 Schematic Diagram of Experimental Setup
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Fig. 5 The data measured by the condition
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Table 3 The variations of average value during
grinding

As) 271 | @ 100V 10A | @ 50V 5A
2= A
e 1.4/m 0.44m
An
xX=E 9*%
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=49
H-ZA Sum 4/m
e %7
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Table 4 Surface roughness of the ground surface

As) =4 Ra Rmax
@ 100V 10A | 10.7nm 72nm
®@ 50V 5A 9.4nm 67nm
@ 30V 2A 20nm 200nm
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