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A Study on the Analysis of Grinding Mechanism by Using Optimum
In-process Electrolytic Dressing
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Abstract

In recent years, grinding techniques for precision machining of brittle materials used in electric,
optical and magnetic parts have been improved by using superabrasive wheel and precision
grinding machine. The completion of optimum dressing of superabrasive wheel makes possible
the effective precision grinding of brittle materials. However, the present dressing system cannot
have control of optimum dressing of the superabrasive wheel. In this study, a new system and the
grinding mechanism of optimum in-process electrolytic dressing were proposed. This system can
carry out optimum in-process dressing of superabrasive wheel, and give very effective control
according to unstable current and gap increase. Therefore, the optimum in-process electrolytic
dressing is a good method to obtain the efficiency and mirror-like grinding of brittle materials.
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Fig. 1 Schematic diagram of the mechanism of in -process electrolytic dressing
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Fig. 2 Schematic of the resistance of dressing current
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Fig. 3 Schematic of wheel condition with in-process electrolytic dressing
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Fig. 4 Schematic diagram of the comparison of a
grain in grinding

shobel 44

A AMolE &

w3
4%

— de §2

%o

ol

2L

rlr

=]

2

e

e

S

>,

o,

ha

23

>

5 =)

1%
w
-
o
==
rir
N
-~
o
N
=
oX
ofs
-ofy
o
>

>,

hiked
N

“—
o

ol wjuso] 4

iz
Hr
)
e o
)
i3
Lo
g
b
e
S
°
oy
of»
B
o
2

o ofd
=
ol
el
X

o gl ol@ A4 T
A AARD H2E Yol Egol
a

o Abrhgol e}

,
ol
-
in
o B
o
>
I
o

7

i

=]
T2 2%E 7

a4 A

A4 GAE slobo] et 22 Figsel e

— T

o} olon), WM dolE Slak AFel b s
ol olonl, Ak 2 oAk Ad=aAldg SAtE
2 345 ook,

s A" eid yal=ely
Azmel FEAEE e Aoz 344
A celol R % AURA ) P
S5 Qe 1/4dE A%

of Fah A, A= AnE

of %%

G owasE Bl AEs gele] ke x)

B AR AEEAolel ¢, £Fe A4
el AR st dalg A YA,

i, A7 diold &=L |
HAE(A/D) Bl gA® %2 (DIO) Wikrle <
Aste], WHF7E bl dlolE Axz2HS 94

slof ek, AR HAE A8
of AR % defrnely Aswlole ma, 27



A od4 dslsel Aol g Aar T el AT AF

Optimum Electrolytic Dressing Controller

Fig. 5 Optimum in-process electrolytic dressing sys-
tem
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Table 1 Specification of KAIST-KSECS-1

Peak current

0~40A

Pulse duration/pause

r on/off =0~999 usec

Timer

0~120 min

Data for control

Input : Current, Voltage, Gap
Output: Ip, Tons Toff

Optimum control factor

Regular current

Input/output data control mode

A/D converter, DIO
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Fig. 6 Dressing control mechanism of regular current for in- process electrolytic dressing
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Setting Initial Condition
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i
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L Optimum In-process Dressing Continue ]

Fig. 8 Flow chart of control of regular current for optimum dressing

Table 2 Experimental conditions

1305

Grinding machine

Surface grinding machine (Air spindle)

Wheel

D12000, D800

Wheel speed

3400 rpm

Dressing system

Optimum in-process electrolytic
Dressing system (KAIST-KSECS-1)

Electrolytic fluid

Solution type (50 : 1)

Power source

Ip=0~40 A
Toniorr =1~ 10 usec

Electrode

copper(1/4 of Wheel size)

Gap sensor

ST-3501 (Capacitance type)
Iwatsu Electric Co.

Tool dynamometer

Kistler 3-component
Dynamometer type. 9257B

White light scanning Interferometer

Non-contact 3-D Measurement type
resolution : 1.2 nm

Measurement speed : 10 sec (256 x 256 pixel)
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Talbe 3 Mechanical properties of workpiece
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Fig. 13 View of grinding wheel surface with tool microscope
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Tool 2: Grinding with electrolytic dressing
(without control)

Tool 3: Grinding with electroytic dressing

(with control)
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