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Machining Characteristics According to the Wheel Wear in Surface
Grinding for Structural Ceramics of SizNy
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J| Abstract I

In this study, the decision of dressing time for diamond wheel was analyzed by observing with acoustic emission signals
and surface roughness, and also obtained the machining characteristics by weibull distribution plot for the values of bending
strength. From the experimental study, it was possible to predict the time of re-dressing for the diamond grinding wheel
with the analysis of acoustic emission signals and surface roughness values, and following conclusions were obtained. The
root-mean-square values of acoustic emission signals were obtained low as the increased of table speed for different abrasive
grain size. This is caused by the lack of grinding power which is not able to get rid of all real grinding mass of depth
as the table speed is increased. The values of bending strength for ground SisNs specimens were decreased for grain size
of #400 than that of #60, but it was found that the surface roughness values for grain size of #60 were better than that
of #400. As compared the shape parameter of weibull distribution plot for the values of bending strength, it was found
that the reliability of bending strength for grain size of #60 increased than that of #400.

Key Words : Acoustic Emission(-23%-%), Bending Stress(3-8-2]), Weibull Plot(2}o]& E3)), Structural Ceramics of SisNy(SizNs
F2844)
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Fig. 1 Schematic diagram of experimental setup with AE
measuring system

Table 1 Specifications of surface grinding machine and
measuring equipments

Equipment Model Manufacturer
Vertical surface Youil Machine
L . GS-52
grinding Machine YGS-524 (Korea)
AE signal 1200A Physical Acoustics
measuring system Corp. (USA)
Physical Acoustics
AE sensor Micro-100 Corp. (USA)
Physical Acoustics
*
DAQ board STR*825 Corp. (USA)
Surface roughness | Surftest-501 Mitutoyo(Japan)
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Table 2 Measuring condition of AE signal

Condition Value
Sampling rate [Mhz] 3.125
Vertical [V/Div] 025
Horizontal [V/Div] 32
Gate length [us] 2000
Number of waveform 201

o Wao] 225 PG STV ABMA
2 300kHzolAolA WY WS HolT Y= Micro-
100& AHE 3T AAHEF BB ABASS 755
HojA o 600H] 2 ZZ3}o PCo) A5 oH, Table 2
L 2 aPNAEE ABNEY £32AE ek

FULANTL FIUYFAKS L1591-1994)¢] 77]
5 aQABe) FUSH ARl dstel sy,
FUSYNYS Y AWITL HoIB ol$4ES 10m
mind}l 25, Ao R BYZIE SmE AT ¥ ¥
Fatez 2me BYPoIZ 53] WE7HFete] spark out
stk oleig WHoE FAATA AR 2718 30
X40x3BWE SF ZEE ABRES ASAL
AT QLS #60, #200, #4009 ThojolEE2E2 H
Hao AP AYstgon, 2 ABe BAE Br|E
# ¥ FULANBL usgc

3.2 GARE U Iy

B AP AE ogriolotRE(F) AN FEART AL
2 97 200mm, Z 10mmQ] T}ojolRE RERA U=
#60, 200, 400%) A4t £EL AHEEAT. B AEEE
28317 Ao 259 AYEES B37) 3 BEFLLE
(GC6OM)E ERQAYE 319 T3 A2 A%
2ES A4 Y3t SRUURE(WA240-G)2 EF
A ZAL stk B Ao AR HAREL B84
(FEAA AR F2E Aehael ShNG ARSIt
2 Ao Ag3 724 NEY s SN 71 AR 24
A= Table 3¢ vrehigict,

3.3 HEary

atol o oubH o2 gho] AMESHT Sl 4 AR
(T ALEE(H), £44 2% 15H)HE B 1/40 v &2
A3t ALREE). B AP ANROTFE SmE Y



Y- aEe

Table 3 Mechanical properties of Si;N,

Workpiece
SizN,
Mechanical properties
Density [g/crf] 3.26
Hardness [ke/mn] 1650
Toughness [MN/ m *?] 6.0
Working temperature [C] 1600

Table 4 Truing, dressing and experimental conditions

Grinding wheel GC60M
Truing
condifion Depth of cut [1m] 10
Table speed [mvimin] 5
Grinding wheel WA240
Dressing
condition Depth of cut [¢m] 30
Table speed [m/min] 5
SDC60R100BG
Grinding wheel SDC200R100BG
size(mm) SDC400R100BG
. 200X 10X 50.8
condition Grinding type Down & up grinding
Grinding speed [rpm] 3460
Table speed [m/min] 5, 10, 15
Depth of cut [1m] 5
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Fig. 2 Measured AE signals for table speed of Sm/min
after dressing
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Fig. 9 RMS vlaue of AE signals when 400 grit wheel
grinding
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