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‘Detection of Abnormal Conditions and Monitoring
of Surface Grinding Characteristics by Acoustic Emission
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ABSTRACT

This paper aims at reviewing the possibility of application over normal or abnormal, detec-
tion used by AE, and the characteristics of grinding processes. In this study, when WA-vitri-
fied & resinoid bond grinding wheels:36 kinds of grinding wheel and grinding depth were
tuned at the surface grinding, the zone of AE signal generation is theoretically modelled and
reviewed by grinding processes, The variation of grinding resistance (Fas Fpand AE signal is
detected in-process by the use of AE measuring system. The tests are carried out in accordance
with grain size and grade of grinding wheels, and work-pieces—3TD11 and STD61. According
to the experiment’s results, the following can be expected;as grinding time passes by, the
relation of grinding depth and quantity of AE signal, observing on AE signal and grinding
burn suggest the characteristics of grinding processes and evaluation on the possibility of
application of AE. Threshold level depends on grinding conditions, being applied to automatic
control of grinding machine, and monitoring abnormal conditions.

Key words : Acoustic Emission(®%%%), Grinding burn(3444), Root Mean Square Volt-
age(HEAAY), Grinding process(@434), Threshold level (3370, Zone of AE
generation (AE Az TA1¢)
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Fig. 1 Zones of AE generation in the grinding process
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Table 1 Kinds of grinding wheels

Abrasive Grain Out dia. X
Grade Structure | Bond thickness X Shape
grain size Inside dia.
46 J|kK|L|M|N|O
120 JIK|L|M|N|O 8 1
220 J|XK|L|M | N|O 180mm X |
WA 13mm X No. 1A
46 JIK|]L|M| N} O 31.75mm
120 J|IK|LIM| | N|O 8 B
220 JIK|L|M|N|O
Table 2 Chemical composition and hardness of testing meterials
Testing Chemical composition(Wt.%) Annealed Tempered
hardness hardness
materials c 51 Mn P 5 Cr Mo \4 HrA HrC
STD11 1.47 0.33 0.54 0.120 0.015 11.75 0.85 0.85 57.5 62
5TD61 0.41 1.10 0.44 0.017 | 0.017 4.82 0.45 1.01 56.5 53

Aol FAsh= AT A7 HEFE IAF & ARA
37 gt AE Yugd.

oho} A vhehiE The s o) Wk,

QG o s

249

GEE [%5] (37H Qs
ay \ag/)

3.1 daxE U AEEHME

1) datsg

E 9o A4E dangd WAA vEgo]s
4 HA) = A FA2EZAN 2 FFE Table 1
7 2

@) A8u

2 A48 A48 AgHAEe WY £AA
STD11% 47r334724 STD61E AFsAZ AP
Hel AR 2 ATE Table 29 Zon, Fig. 2=
NEHe] gL ekl Ao,

103

3.2 dEEx W dyuy

Fig.

3¢ ¥ A¥d A4 4FANE veld
H Fig. 4v AEASA2HE o] &3 FRA 4

A& ATzt

7+EA

]

L)

» |2 3 |ABAE o(r, 1)

(Z7h)— e (B7h—
A, Ao (B)-Vr(EhH-2 &
(F7h—4t(E7hH—

N E

z
z
Fote

ARAAAY0] BN A HFRAE WY Q

g 2t ulg

A% & Table 139 2& Q4

3-8

K

Fig. 2 Dimensions of specimens
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Fig. 3 Experimental apparatus of grinding process
by Acoustic Emission
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Fig. 4 Block diagram of experimental apparatus
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Fig. 10 AR signal of the grinding crack
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