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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 wusing superabrasive wheel and precision grinding machine. The
completion of optimum dressing of superabrasive wheel makes possible the
effective precision grinding of brittle materials. But the present dressing
system cannot have control of optimum dressing of the superabrasive wheel.
This study has proposed a new optimum in-process electrolytic dressing
system. This system can carry out optimum in-process dressing of
superabrasive wheel, and give very effective control according to gap

increase.
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Table. 1 Specification of KAIST-KSECS-1

Peak Current

0~40 A

Pulse Duration / Pause

T on/off = 0 ~ 999 U sec

Timer

0 ~ 120 min

Data for Control

Input :@ Current, Voltage, Gap
Output : Ip, T on, T off

Optimum Control Factor

Regular Current

Input/ Output Data Type

A/D Converter, DIO

Table. 2 Experimental conditions

Grinding Machine

Surface Grinding Machine ( Air Spindle )

Wheel

D12000 ( D12000N100M3 )

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
T on/off=1 ~ 10 U1 sec

Electrode

Cupper (1/4 of Wheel size)

Gap Sensor

Model AEC 5505 Photonics Co.
Resolution : 05 { m

Tool Dynamometer

Kistler 3-Component Dyanmometer
Type. 9257B

Table.3 Characteristics features of Workpiece

Hardness (Vickers)

1800 Kg/mm®

Specific Gravity

39 gf/cm®

Young's Modulus

40x10* kgf/mm®

Specific Heat 0.19 Cal/g °C
Heat Conductivity 0.07 Cal/cm s °C
Fracture Toughness 4 kgf/mm*?
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Fig.1 Optimum in-process electrolytic dressing system
(KAIST-KSECS-1)
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On/Off
Control

Fig.3 Electrical schematic of automatic electrolytic
dressing regular current controller



Setting Initial Condition

Calculation of Optimum Ton/ofr Ip

Initial( Tonsorr . Ip )
...F Change of Tonsott . Ip per Unit Time
[ Input Data (Meas’ure I. Time Lapse)
I—— [dentification of Dressing Condition

i

No

\

Measure Gap

rSethg of Optimum Regular I according to Gap

Fig.4 Flow chart of optimum control of regular

Optimum In-process Dressing Continue

current for optimum dressing




OONOOE O

Electrode
Electrode Support
Shelter

Shaft

Micrometer Head
Spring

Washer

Nut

Metal Bond Wheel

Fig.5 Electrode equipment for optimum dressing
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Fig.8 FElectrical Behavior of Optimum System
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Peak Current Ip (A)
Electrical Behavior of Optimum System
(KAIST-KSECS—1) according to Peak Current
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Fig.8 The comparison of current data with dressing optimum control
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Fig.9 Relationship between dressing current and dressing time
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Fig.10 relationship between dressing current and gap
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without control

1.2

0.8 L

control
0.4 |

Normal specific grinding force Fn (N/mm)

0 1 ; H 1

0 1 2 3 4 5 6
depth of grinding (it m)
Wheel : D12000N100M3 Wheel speed : 3400rpm
Vw=10m/min Workpiece : Al,O,

Dressing condition:
In-process electrolytic dressing

T on/off =5 usec Ip=10A

Fig.11 Relationship between normal specific grinding force and depth of grinding
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without control
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0.08 |

0.04 L \

control

Tangential specific grinding force Ft (N/mm)

0 1 1 | I i
0 1 2 3 4 5 6

depth of grinding (i m)

Wheel : D12000N100M3 Wheel speed : 3400rpm
Vw=10m/min Workpiece : Al,Q,
Dressing condition:

In-process electrolytic dressing

T on/off =5 psec Ip=10A

Fig.12 Relationship between tangential specific grinding force and depth of grinding
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(c) Sintered Carbide
Wheel : D12000N100M3 Vw = 1.0 m/min
Depth of grinding : 1.0 um

Optimum in-process elecrolytic dressing

Fig.13 View of ground mirror-like surface
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Wheel : D15000N100M3 Wheel speed : 3400 rpm
Vw = 1.0 m/min Depth of grinding : 0.3 pm

Workpiece : MgO single crystal

Fig.14 SEM photograph of mirror-like grinding surface
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