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Development of Vitrified Diamond Wheel for Grinding Tungsten Carbide

J. W. Lee(Mech. Eng. Dept., Doowon Technical College)

ABSTRACT

An abrasive vitreous bonded solid mass having a vitrified abrasive structure comprising diamond grains which are
held by an in inorganic bonding agent, the vitrified diamond wheel is impregnated with a composition which

comprises a thermosetting synthetic resin and a surfactant. The vitrified diamond wheel is manufactured by preparing

the composition including the resin and the surfactant, impregnating the abrasive structure with the composition, and

curing the composition. The diamond wheel newly developed showed excellent performance in grinding carbide.
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Table 1 Grinding conditions

Wheel size

Used machine

Peripheral

speed of wheel
Grinding method
Table-feeding rate
Grinding width
Grinding depth
Cutting fluid
Dressing condition

Quter dia. 205mm, thickness
ROmm, inner hole dia. 50.8mm,
grinding stone thickness 3mm
Surface grinder (motor power for
wheel shaft 3.7KW)

1,800m/min

Plunge grinding

15m/min

Smm

20/m

Soluble(KS W2)

? 0.8mm, single-stone diamond,
Depth  5im/pass, Lead 0.2mm/rev
of wheel. Dressed at the electrig
motor power of 2.3KW in case of the

Table 3 Volume compositions of different bonded

vitrified wheels.

Table 2 Chemical compositions of vitrified bonds

composi-| condi- | condi- | condi- | condi-
tion tion 1 | tion 2 | tion 3 | tion 4
Si0- 50 47 48 48
ALO, 20 23 17 17
B.0, 11 12 19 18
Zn0 1 1 N -
PbO 1 1 - -
. Ca0 3 3 1.4 2
1
Chemical 70 | 35 3 0.1 -
composition BaO 1 1 N N
(wi%) FeO 1 1 0.4 -
Li-O 3 3 1.6 2
Na.O 3 4 9.0 10
K-O 3 3 2.9 3
TiO; - - 04 -
P-Os 0.5 - 0.2 -
Manu- Manufactured with the volume composition of]
A example 1 of Table 3. Hot pressed at 850C
facturing with 50MPa during 4hrs under inert gas
condition  [atmospere.
Fig. 1 Structural model of the vitrified wheel
developed

(2: diamond grain, 3:
6: impregnated resin,

first filler, 4: second filler, 5: bond,
7: pore)

wheels
dia- bond first filler | second filler
mond
example 1 30 18 SiC 12 Cu 8
example 2 30 17 SiC 13 | Cu-Sn 7
comparison 1 40 17 SiC 6 | Cu-Sn 4
comparison 2 25 20 SiC | 17| Cu-Sn 8
comparison 3 30 18 ALO; | 14 Cu 6
comparison 4 30 18 TiC 12| Cu-Zn 8
comparison 5 28 28 SiC | 14 - -
comparison 6 40 26 ALO; | 8 - -
comparison 7 25 penol 40 SiC | 20 | graphite | 15
comparison 8 25 penol 50 | Cr0s] 25 - -
comparison 9 25 67 - - - -
(Cu80wt%,
SnlOowt%,
Geldwt%,
AgTwt%)
comparison 10} 25 67 - - - -
(Cul7wt%,
Sn20wt%,
Ge3wt%)

Coninued Table 3

. oro- removal
el | S | gy | bond e
resin

example | 20 12 63 condition 1, vitrified
example 2 23 10 70 condition 1, vitrified
comparison 1 10 23 30 condition I, vitrified
comparison 2 20 10 67 condition 1, vitrified
comparison 3 20 12 63 condition 1, vitrified
comparison 4 20 12 63 condition 1, vitrified
comparison § - 30 - vitrified
comparison 6 - 26 - vitrified
comparison 7 - 4 - resin
comparison 8 - 4 - resin
comparison 9 - 8 - metal
comparison 10 - 8 - metal
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Table 4 Grinding performance of condition 1~ 4

performance electric
surface
power
grindig ratio .| roughness
comsumption
condition (W) R.)
condition 1 280 1800 2.5
condition 2 230 1840 2.6
condition 3 180 1860 2.7
condition 4 120 1900 2.8

(measured after stock removal of 1000mm’)
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Table 5 Grinding performance of the wheels in Table 3

electric power | surface

grindig ratio | comsumption | roughness
Ry
example | 786 1600 23
example 2 770 1630 2.3
comparison 1 382 1750 2.6
comparison 2 323 1700 25
comparison 3 304 1780 25
comparison 4 286 1740 2.6
comparison 5 245 1820 2.7
comparison 6 238 1890 2.8
comparison 7 267 1900 29
comparison 8 255 1860 2.8
comparison 9 266 2000 31
comparison 10 259 2050 3.2

(measured after stock removal of 1000mm?)
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