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Abstract  CBN(Cubic Boron Nitride) unlikely to diamond has a slightest chemical wear on grinding iron
family materials. This merit brings CBN grinding wheel to widely use refering to grinding iron and steel
parts. However, the performance of CBN grinding wheels depends on bonding materials which are bond-
ed to CBN abrasives. Out of widely used bonding materials today, tin bronze alloy has limit to wear
resistance. In order to increase the wear resistance of tin bronze alloy, Co is added in matrix of which
composition results in Cu-Sn—Co. In addition to this matrix, Co coated CBN abrasives are used to in-
crease the wettability with metal components. When 20wt% Co is added on tin bronze matrix, the effect
of self dressing becomes active the increasing the brittleness. Because 8 phase having the brittleness was
formed between Co and tin bronze of @ phase. The highest grinding ratio is shown when Cu-15wt% Sn,
Cu—33wt%Sn and Co are mixed with ratio of 40: 40: 20.
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Table 1. Chemical composition of specimens.

Specimen |Cu—155n|Cu—-335n Co CBN
NO. (wt% ) | (wt%) | (wt%) | (wt%)

Reference 50 0
Sample 76Cu—245n
1 45 45 10

T 68Cu-225n-10Co
40 | 40 20 185
61Cu-195n-20Co |
35 | 35 | 30 |
53Cu-175n-30Co
30 30 40
| 46Cu-14Sn40Co
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Fig. 1. Manufacturing flow chart of CBN grinding
wheels.
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Fig. 2. SEM micrographs of (a) atomized Cu~15% Sn powders, (b) Co powders, (c) CBN abrasives and (d)

Ni coated CBN abrasives.
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Fig. 3. SEM micrograph of the specimens sintered
with only Cu-Sn powders.
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Fig. 4. SEM micrograph and dot mapping of the
pore in Fig. 3, A.

ol

171 W&ol o)e{d Ao g A= CBN#
A slatbE Bafel Frledle viggen
el & Cost & U4E HristA o)
Fig. 7& oA 71438 Cu-15%Sn(a’d), Cu-
33%Sn(84 )l Cog =7 10%, 20%, 30%,
40%7bA] A7hst Al e z A a}Alelc}. Fig 7

2 o



494 e R

P2~DEC-94 11:23:54 SUPER QUANT

RATE= 1A443CRPS TIME = azLsSEC
FSe 1a91 - 1491 PRST= G6ALSEC
B ~CENTER « R )
CuKo |
ur X
ELER ces ELEN b
SH L 120.8708 25,97
Cu ¥ 412.5388 74,03 i
T0TA. 109,00
| g l
Set.x
s
H
r— . 3 .
] <, 0 ] 6. U EAY
ASCHNT ‘a.ABKEYV  18V/ih B EDAX
cu
(a)
22 -DEC-9a 11:13: 10 SOMR QUIANT
RATE= P2A1CPS AN T AL SEC
1765 - 1S 1795 PN)I— BrLsIZ o
N =9
’ t t
- . we xo___ Tuba _
FLEN cPS ELEM
—GH L 151.5979 27.19
[NINY 459, 6930 72,0
TOTAL 100,00 J i
" Cnle”

- ; S— | Y )

| YT B ERY [T U,
AT A, NAKEY Nevselh T DA

(b)

Fig. 5. EDS Analysis of composition in the (a)
center and (b) neck on grain.
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Fig. 6. Analysis of composition in the grain with
skeleton shape.
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Fig. 7. SEM micrographs of the specimens with (a)10% Co, (1)20% Co, {¢)30% Co and (d)40% Co.
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Fig. 8. SEM micrographs of A zone of Fig. 7.
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Fig. 9. SEM micrographs of the specimens with the pore; the right is photographed by SE, the right is photo graphed

by BSE.
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Fig. 10. Transverse rupture strength of specimens.
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Fig. 11. Variation of grinding ratio and power con-
sumption by addition of cobalt on grinding FC25.
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Fig. 12. Variation of grinding ratio and power con-
sumption by addition of cobalt on grinding SKH-
51.
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Fig. 13. Fractographies of CBN abrasives surrounded with matrix.
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