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A Study on the Monitoring of Grinding Stability Using AE Sensor
in Electrolytic In-Process Dressing Grinding
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Abstract

Electrolytic in-process dressing grinding technique which enables application of metal bond wheels
with fine superabrasives in mirror surface grinding operations has developed. It is possible to make
efficient precision machining of hard and brittle material such as ceramic and hard metal by the
employment of this technique. However, in order to ensure the success of performances such as
efficient machining, surface finish, and surface quality, it is important to sustain the insulating layer
that has sharply exposed abrasives in wheel surface. Using AE(Acoustic Emission) sensor, this paper
will show whether the insulating layer sustains stably or not in real grinding time. And by comparing
AFErms value and surface roughness their thresholds for stable electrolytic in-process dressing grmdmg
will be determined.
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Fig. 1 Electrical behavior of electrolytic in-process
dressing grinding.

Fig. 2 Schematic drawing of electrolytic in-process
dressing experimental setup.

A 3(@), o HolFel(dsl Azz A2 =4
Aol el 9] A NMEE dnbAlst 3ol
AR shgol AATh oY M Az A
& ey A ARHA Ao sl 93 2
ez ol 7bgo) S AL}

=20 o x oH-
Fig. 2= & 289 Zx 74EE v o)
th A4 RS AR As) AEAA S



A AZz AL =g4 AdarelA AES o83 7F3 AP FA BE AT 1013

Table 1 Specifications of electrolytic in-process
dressing grinding system.

Grinding |Surface Grinding. YGS-50A, 1.5KW
Machine . [Youil Col
Cast Iron Fiber Bonded(CIFB)

Grinding |Diamond Wheel (Straight: ¢ 180 X W10mm);
Wheel | #325conc.100, #2000conc.100

[Fuji Die Co.]
Power - |[ELID Power Supply ; EPD-10A
Supply [Seung~Kwang Electro Co.]

Material |60 X 60mn SiC(Hv2300)
Fluid {Shell Green + Tab Water (1:50)

Surface Masurement @ Surftest-SV501
[Mitutoyo Co.]
. Olympus BH-2UMA

Others Acoustic Emission Sensor : NANO-30
Gap Sensor : VT102 [Ono Sokki Co.]
Multimeter [John Fluke MFG Co.]
A/D Board : DAQ-BOOK
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(a) Before pre-dressing. (b) After pre-dressing.
Fig. 3 Scanning electron micrograph of wheel

surface.
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Fig. 4 Interactions between wheel and workpiece.
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Wheel: #325 CI1B-D(9180X100mm)
Workpiece:SIC(60X60mm)

Wheel Speed:1800rpm
Feed:6cm/s

Depth of Cut:10pm
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Fig. 5 AE raw signal (without ELID).

Wheel: #325 CIB-D($180X100mm)
.| Workpiece:SiC(60X60mm)

.| Wheel Speed:1800rpm

-| Feed:6cm/s
Depth of cut:10um
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6 AE raw signal in stable state (with
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Fig.

Wheel : #325 CIB-D{»180X100mm)
| Workpiece : SiC{60X60mm)

Wheel Speed : 1800rpm

| Feed : 6cm/s

Depth of Cut : 50 um

Wokpiece Number : 22th
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Fig. 7 AE raw signal in unstable state (with
ELID).
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Fig. 8 Relationship between AErms and depth of

cut (#325).
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Fig. 9 Relationship between AErms and depth of
cut (#2000).
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Fig. 10 Relatiponship between behavior of current
and depth of cut (#325).
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Fig. 11 Relatiponship between behavior of current

and depth of cut (#2000).
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Table 2 Surface roughness, current and AEmms
according to depth of cut (#325).

Depth A0th Average Surface Roughness
of Cut |\ Brms(V) | Current(a)
(;m) rms wrren Ra Rmax
10 0.4172 2 0.11m | 0.826um
20 0.5756 2.2 0.273pm | 0.791m
30 0.9721 3 0.627m | 2.035um
40 | 1.1112 3.3 1.241pm | 3.277um
50 Stopped

* Average Grain Size @ 54.4m

Table 3 Surface roughness, current and AErms
according to depth of cut (#2000).

(ie(pétuht 40th Average Surface Roughness
() AErms(V) | Current(A) Ra Rmax
2 0.0409 15 0.038m | 0.27(m
4 0.0521 1.8 0.043m | 0.4¢m
6 Stopped
9 Stopped
12 Stopped

* Average Grain Size @ 8.3um
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