(= €] #AagsA

Korean Journal of Materials Research

Vol. 9, No. 2 (1999)

#904 2Y 379 AATE

oF A
BeFFATFE BARLATA

Microstructure of Vitreous Bonded Grinding Wheel

Jin Yang
- S oLEs 3T :
Environment & Resources Research Team, SsangYong'%ésearch Center, Taejon 305-345

(199811 84 144 ¥H&, 19981 1249 1 HESAHE )

= =2

£ 5 Auddd glo @549 242 AHEE fuR A% 7Y ulATFEE Kingery So] AT two particle
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7h EAstE A4S oA FRo) g WAL At G en, 2 A% AYA A AN apld VYV A1FR Ve 25 a9l
A2 Az o QAT u)) & 0O1FS) FALRRE AN FA7AY ) B} LY 4 P AU WA ofF] 22 =
Vo/Vask R (2149 k2] 8) 22l Aol Al T8 44 7€ 5 e V, ¥ o238 68 AP 0E T¢ 4 glgiem o2
¥ 422 AY TS oATRE $AMLD etg 4 ggich B AYA) kol H& A4 LS two particle model)
Eeg £ASTR sty end 2 At oaid A Vy/V, R V.= o8} FOITRAEN AT vl) wte) F9E o 5 A

Abstract  The microsture of vitreous bonded abrasives, which are used as the essentia] materials in the precise grind-
ing, was investigated theoretically using two particle model. In this paper, a general equation applicable for a case in
which there is a gap between abrasive grits is suggested. As a result, it was known that both the volume ratio of grit to
glassy bond(V/V.) and poresity(V,} are the function of afthe ratio of distance between grit to diameter of grit) and 8
(the angle from the center of pore to that of grit). Because the value @ and 8 can be get basily by using these suggested
equations, the microstrucure could be explained quantitatively. Also the raised érror ‘with the increasing amount of
bond was modified by the simple assumption. As a result, in that case, both V./V, and V, were known to be the func-
tion of @and A'the ratio of diameter of pore to that of grit).
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Fig. 1. Spherical particles in contact with fluid meniscus pulling
them together at firing temperature.(from ref. 1)
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Fig. 2. Model of the microstructure of vitreous bonded abrasives
when the distance between grits(2a) exists.

Fig. 3. The overlapped part in two particle model in two parti-
cle model.
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Fig. 4. Geometrical configuration of grits, bond and pores in cor-
rected two particle medel.
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Fig. 5. The change of porosity with § for different @ in two par-
ticle model.
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Fig. 6.. Configuration of grits, bond and pore with 8= Buax.
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Fig. 7. The change of porosity with & and g for different a in
corrected two particle model.
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Fig. 8. Configuration of grits, bond and pores with 8=0.

80

70

Porosity [®]
N (] - (53 o
o (=) o [« o

-
o

1.5 2.0 2.5 3.0
Vb/Vc
Fig. 9. The change of porosity with V/V. for differnent a.(A: 8
=45°, B: =0 and C: formation of isolated spherical pore.)

so =@ 27T FL& AR B AP oA
2712 YRANA S o] Tk L wast
o 2 o ol2j ZYVTY AF A Be} we o
77} LR o2 B}, ok & A7) A5 W9
%7}k 69) A9l WS ol At oF H3t
71 skt gulsih 12009 So2 WHAA 2 £ 3l

& Aoz dasie, Ndze] AuT AEH S¢ B
AgAs 2 2de) Astete) ¥EE $ ATV = 2
8% Ho2 Bu.

42 E

FA it Sold 24A A 24 FA 23 T
ATFZE =AY 248 ol43te o|EAH o nHsg
t}. = Kingery o] Al<Hg two particle modeld ©]4
o] QArTTF o) AzA| olu] &3 A& ARA o A4
2w (VyV) 2 AN =37 2ejx AYE §3ho] £
A &Ao) 75T V,2HH QAT 2A 9%E v
e N7} AYE 2oldtA 4T 4 e e A4
ahodct.

=3 Kingery Sl A2 gix718] A2 £ A 7
2.0) oA T2F B} dubH el 42 gAste 2]
oz gl ASAMY Vy/ V.o Vool i dikAe 7=
stgon, o]2XE o5 BF (IR A W jiA
A2 v)) 9} 0(71F9 FAZRE AN FA7A S
zh ko) §49de & 5 g gekA A 77 5 e
Vo'V, V, Bt 2%E 0% AgHes 78 5 de %
e AAEtgen] Aspoz AgA] 2} H 7T 2
ok £ oA F2e] Roke FAH R etd £ et oF
2 AFAY oFo] B& 7S YA two particle
model ¢ 25 A8t A} stglem 2 A ofd A7
VoV, 2 V.= a8} BOITAEH JAAIE B) e &
s & & sk

Bne

1. W.D. Kingery, A.P. Sidhwa and A. Waugh, Am.
Ceram.Soc.Bull., 42(5), 297-303 (1963)

2. T.J. Clark and J.S. Reed, Am.Ceram.Soc.Bull., 65
(11), 1506-1512 (1986)

3. T.I. Barry, L.A. Lay and R. Morrell, Trans.J.Brit.
Ceram.Soc., 79, 139-145 (1980)

4. H.O. Juchem and B.A. Cooley, Vitrified Bond-No
longer a Synonym for Conventional Abrasive Tools,
1984

5. JW. Cahn and R.B. Heady, J.Am.Ceram.Soc., 54
(12), 406-409 (1970)

8. K. Shinozaki, M. Yokoi, K. Uematsu, N. Mizutani,
M. Kato, S. Okada and T. Kameyama, Yogyo-
Kyokai-Shi, 88 (7), 66-71 (1980)

7. Jods}, 371 AIQ) Aol &, T4, 1988

8. JK. Park, Ph.D.Thesis, KAIST (1990)

9. D.W. Burworth, Trans.Brit.Ceram.Soc., 69(1) 29-
31 (1970)



