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Experimental Study on the Acoustic Emission of High Speed Deep
Grinding of Engineering Ceramics
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{1.College of Electrical and Information Engineering, Huran Univ, Changsha, Hunan 410082, China;
2. College of Mechanical and Automotive Engineering, Hunan Univ, Changsha, Hunan 410082, China)
Abstract: An acoustic emission (AE) test rig with signal acquisition virtual instrument system has been de-
veloped for engineering ceramics high speed deep grinding. By using the AE test rig, the AE signals of the high
speed deep grinding of partially stabilized zirconium (PSZ) and alumina were studied. And the changes of AE
signals with different grinding parameters in the grinding of the PSZ and the alumina were analyzed. The AE
signals were compared before and after the dressing of the grinding wheel. The results have indicated that the
strength of AE increases slightly under super high wheel speed and large depth of cut. The AE effective value in-
creases with the workpiece feedrate. It can be a good choice for grinding engineering ceramics in high efficiency
and lower costs to use super high wheel speed, large depth of cut and relative small workpiece feedrate. The AE
signal may also be used for the on-line monitoring of grinding wheel wear.
Key words:acoustic emission; high speed deep grinding; engineering ceramic; signal processing; monitoring.
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1.1 BENEEHZTES
ERE-AFEGFAESKEABEERELT

EHSEE E#T. PUKSR THITIR S 40 kW, R H
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M LR A SERER, BSHERRESE. B
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SB4500 B B 6 R L X3 b Fe ST S0R B A, 1Y
e SR R 055 LB MR B AR
BTFIREEANBEERENTHE, XBG
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it s E RN 2% 10 pm, BAH 2004 SILET LT
BREs.
WP RAMBIMEEEERXNERE
M A PSZ RARxERE M 4 ALO, M AR TEEE
PROFEVERSTR)#TENXR. PSZ A4
B R PR H 50 mm X 15 mm X 10 mm, AL O, R
BIRTA /NN 45 mm X 20 mm X 6.7 mm. B H &
PSZ T4 50 mm X 10 mm B T R E M8 (50 mm)
AT MEAE THRE 45 mm X 6.7 mm @I 45
mm JFr EEY . R LB S KK 1 FiR.
LB ERNRANE, BB THER
FIH K ER R, BB E 125 8 MPa. B BIR BE
ETZA%E BREEEEH 40 m/s,90 mfs, 120
mis 1 160 mfs 4 EE; TE & HFE X 600 mm/
min, 1 200 mm/min,2 400 mm/min,3 600 mm/min,
4 800 mm/min fl 6 000 mm/min; BHIEE X 0.5
mm,0.8 mm,1.0 mm,1.5 mm,2.0 mm,2.5 mm.
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Tab.1 Material mechanics performance parameters
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Fig.1 AE signals in grinding process
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Fig.3 AE RMS change with wheel speeds
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