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Dressing Chance Detecting System by the Direct Observation
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ABSTRACT

KSPE 02F055

Grinding which is the final finishing step in the machining processes plays an important role for precision manufacturing

because it directly affect the product quality. Since the ground surface is affected by the states of grains and voids on the

grinding wheel surface, the wheel should be dressed before the machined surface deteriorates over a quality limit. This paper

describes a systematic approach to decide a proper dressing chance. A fabricated eddy current sensor and CCD camera are

used to measure the loading on the working wheel surface and to visualize the wheel surface states respectively. The dressing

chance can be properly decided through the relation between the variation of the thresholding image of the wheel and the

machined surface roughness as the variation of the eddy current sensor output is greater than the detected value previously.
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$1 : Exitation Magnetic Flux
$2 : Reflection Magnetic Flux
L1 : Sensor Inductance

R1 : Sensor Resistance

L2 : Equivalent Inductance
R2 : Equivalent Resistance

Loading
Bond Wheel

Fig. 1 Concept of wheel loading measurement by eddy
current sensor
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Fig. 2 Photography of the fabricated eddy current sensor

and signal processing unit
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Fig. 3 Performance test of the fabricated eddy current

sensor
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Fig. 4 Output of eddy current sensor against metal density
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Fig. 5 Flowchart and developed image processing program

(b) Wheel after grinding (cutting depth 3mm)

Fig. 6 Photography and thresholding image of wheel
surface
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Table 1 Grinding conditions for the experiments

Cylindrical grinding | Condition

Grinding Machine SKG-500 (made by KOREA)
Workpiece SM45C (HRC 60) (¢ 58 x 120)
Grinding wheel WASOK7V

Wheel speed 1,800 rpm

Table speed 4m/min

Cutting depth 30pum

Table 2 Specification of CCD Camera

[ Model HM.-D (made by JAPAN)
Image Element 1/4” CCD Camera
350,000

40x ~ 140x Zoom

(at 14” monitor display)
6mm x 4.5mm (at 40x)
LED White lamp

USB cable

Number of Pixel

Magnification

Image Size

Illumination

Image Card

BAir jet
’“——Q Eddy
~= Current Wheel
Sensor

Dresser
CCD Camera

L»l Process _4 Interface
. Card

)

Computer

Fig. 7 Schematic diagram of the measuring system
for detecting dressing chance
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Fig. 9 Thresholding image of wheel surface
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