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A Study on the Monitoring Technology
for the Continuous Detection of Grinding Process

Jae-Hoon Kang*
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n Abstract i

Recently, manufacturing work has been transformed to small scale production form with various
types to act up to user's expectation from mass production with a little items required in the past.
Then FMS using NC type machinaries has been applied actively also in domestic manufacturing line
to meet thus tendency, but there are many machining troubles occured during work process not be
settled yet. Nowdays high efficiency has been required no less than high precision in grinding work
for the improvement of productivity.

In this study, to represent more advanced FMS can be adapted to thus situation In-process type
monitoring method using AE and Current sensors is suggested to investigatethe machining condition
in grinding process. As results from this experimental study, it is recognized well that grinding
conditions and dressing point of in time can be estimated effectively using monitoring method
suggested. Furthermore, surface shape of grinding wheel on voluntary point of in time can be
predicted indirectly through the observation and comparison of AE signal waveform obtained as
performance of continuous dressing work.

Keywords : Grinding Wheel Condition(94 & 4dl), AE Signal(£% W% Al%), Current Signal
Sensor(A#% AA),  Monitoring Technology(ZA 71€), Wear(nbd), Loading(¥93),
Self-Generation (A3 24), Surface Roughness(EH AA7])
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Fig. 1 Diagram of Grinding Experiment System

Photo. 1 Grinding Experiment System

E Agdre 97 180mm, W3 33mm. Z 19mm
ol 1A138 WAGOK7V 94 £=E3 116(L)x80(W) X
60(H)9 =718 AUe SM45Ce dwhzte ztzt da
279 2FHEEHN A3

FAES 7144 54X Table 19 vYehhsith

’

Table 1 Mechancial properties of Workpiece

(SM45C)
Tensile . . .
23 strength Yield point| Elongation {Hardness
s ! 2 o
(kgt/mm®) (kgf/mm®) (%) (HrC)
SM45C 45 25 18 20
3.2 4H Wy

2 Ao 8§ A¥8e AL Table 20 ¥lwst
o el

Table 2 Experimental Conditions

Grinding Vertical type Surface Grinding
Machine machine
Motor Power of | Model type YGS - 50A
Grinding
Spindle 1.5kW
Workpiece SM45C

WAB0KTV

Grinding Wheel | <o ""1 8% 33 % 19 (mm)

Grinding
Cutting Type
Grinding Wheel
Velocity

Down & Up Cutting

2,030m/min (2,590rpm)

Table Speed 12m/min
Depth of Cut 5. 10um/pass
Cross Feed
Rate 10mm/pass
Dresser ; Single Point Diamond
Dresser
Dressing Depth of cut . 20m/pass

Traverse Cutting Type
Soluble Type Coclant with 50 Times

Aot g9 Y= £E AR AW A @
S8 A3 A8t F8F 7] =dd FFel Slof
e 1.0 ctdl @M tololg= sHAE o] &3
2,030m/min®] 94 %€ F4= 12m/ming] HolE
ol £E2H 20um/passe A Ho|FE sty 53
A3

AA ZPolFE 5,10m/passE HEE, 10mm/
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Fig. 2 Variation of AE Signal According to Total
Removed Volume of Workpiece.
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(f) Total removal rate 240im
Fig. 3 Relationship between Total Removal Rate
and AE, Current Signal Waveform(Depth
of Cut 10m/pass)
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and AE, Current Signal Waveform(Depth
of Cut 5m/pass)
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