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ABSTRACT

Although structural ceramics have excellent mechanical properties, it is very difficult to
grind with high efficiency and high quality because of their high strength, hardness. and
brittieness. Unfortunately machined ceramics often contain surface damages such as micro
fracture and cracks on account of brittle fracture. Therefore, it is important to minimize the
brittle fracture. The present paper examines grinding characteristics of representative
structural ceramics, such as AlQOs; SIiC, SisNs. Effects of grinding variables including table
speed and depth of cut on the grinding performance were investigated. Experimental results
show that the surface quality is related to the specific grindings energy. The higher specific

energy results in the better surface quality.
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Fig. 1 Experimental set-up

Table 2. Experimental conditions
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Fig. 2 Specific energy versus grit depth of cut

(@) AkOs (b} SiC

(C) Si3N4

Fig. 3 SEM observation of workpieces after
grinding (a=10 g m, vw=3m/min)



Fig. 3& 4% 2 Azvel 3348 FWe JPolrt 374842 uAdaduxst Zrshe
SEMo 2 @& Zyelth ndNd{A7} 7 AFL BYow SiN,e A$E dygol o
4 8 SNt 7P d47bEol gl Hof BW ol e o2 Uy
o] ¥Z & SimNsol Bl wldate s} e
ALO; 9} SiCe TAE Tdo) vdFd ¢ n -
Azdel geol =S S, SiCe e o e
ARz} wol wAE A BFY £ AN T _|[ Lo LA
th. oAl Fig. 28 29 AA7tEe] gol Yo 3
e SiNee] A AT Agidol dstel @ F .
2 vldata gz Wyt 2d w3 HAAg g
T2 dofuhs ALOS SIC E 9AY d9d £ | § o
o Wsel mE WAMIA WHE] He 8 R I
A & AT o= vie] atw A4t o R
7V deld A stEzxde H3le) mE BaA TabI:eSpe:ds(m;min) " 5Dep1t0ho‘fscutm(pn'i; ®
Aol o) Wsrh Hoe RS ofuldy.
Fig. 4= 9 4% veldd. ALO:9 SiC -
B WA oA e Huz fAe | [TE 2
e T YD, W 4L B Ay F, LA w | A
Sk AuAA F8 wsd A BT £ 2]
F UAATh SiN.o) A= ALOsSH SiC) A B, .
e a7t W, oA 5§ mokeo] 3 &
°f e slos sob ddsA aguyel £ 4, i3
s 2L B ¥ + A & DL
Tablle Spe(:ds (ml:nin) " ) De:th ;: x:u:‘};,umz)s N
“ a 5m B 3m/min
SN,] | & 1o b
ZE“ ; ¥ 20um| . . B ¥ 12mmin
(a) ALO; (b) SiC B, . N
T R IR
=S . v
f‘,-w 10

Table Speeds(m/min)

(c) SN,
Fig. 4 SEM observation of chips

Fig. 6& ol$4%
Fig. 5& ol$4xE o ’Q?JZ:"]Q} “]‘I‘“"ﬂlﬁ

Aeke] @Al Al RO MY wE o4
557k FHR4E AL h s

’ FT3E #9
HHoldl wepNe Asdua oz AFL 50“/\1 SiCel AL o]la
Bt SiCY ZAes dAPAolrt Zrg4=

Hl Ao 2|7 &8s AL BRYEa ALO.

‘4‘5}‘;1'9\1‘:}’ e 9SS ¥
9 A$E ol$£%7} 3m/ming ALEn A

;‘5;_101710]
Hl Ao 27} ol wA =
71998 ol ol Aol WMy wE SiC
£ SEMoz ##§ Aot} Fig.
&7t Fotdg a4y
34_%4&‘017} AAFE Aty =7 =4

Depth of cut (um)

Fig. 5 Specific energy versus Table speeds &
Depth of cut

SER RS
4R

B2 A o

E7b Hotd4E adu AAolst AWsS




AdstH7t ol doju F2E FWo| FrH
AE BFY F UMD olE F3H Bl
A7y & zAol ANFAIE wWol dojdte
AE A 5+ UAdn HAFA7E dojye
Aeee FAEREH] vAr oq Ao F&
S Bol ¥evde RS & F UMY 2028
2 AsAALA Wt olFESERTE MY
Zolg F7H7le Aol aHFE F /4

(c)v=3m/min, a=10 zm

()a=30 um, v=12m/min

Fig. 6 SEM observation of SiC for various depth
of cut and table speeds
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