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Development of Discontinuous Grinding Wheel
with Multi-Porous Grooves(I)
-Design, Manufacture and Grinding Characteristics
of Discontinuous Grinding Wheel-

Jeong-Du Kim*, Dong-Xie Jin*, Youn-Hee Kang** and Young-Seo Lee***

ABSTRACT

Conventionally, grinding of stainless steel, aluminium alloy, copper alloy, and titanum alloy are difficult
to obtain the high quality finish, because they have the mechanical properties such as low hardness, high
toughness which result in the loading of wheel and the poor surface finish. In order to perform the grinding
operations for these sorts of materials easily, the discontinuous grinding wheel with multi-porous grooves
has newly been developed. The multi-porous grooves were formed during wheel production. This discontin-
uous grinding wheel increases the grinding performance. It is desirable to use the discontinuous grinding
wheel when grinding materials with high efficiency and accuracy which is impossible by conventional
wheels.

In this paper, the constructing and manufacturing method of grinding wheel with multi-porous grooves
are explained, and the grinding charateristics of discontinuous grinding wheel are also illustrated.

Key Words:Discontinuous Grinding Wheel(&4 @424, Multi-porous Grooves(tt71F%), Grinding Wheel Pro-
duction Process(®14] ##-24), Grinding Characteristics (d454)
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L, : Effective grinding wheel length
8 : Angle of effective grinding wheel length
@ : Dividing angle

L, Maximum length of groove
R Radius of groove

6 : Angle of groove

7 * Rake angle

Fig.1 Schematic diagram of the straight type discontinuous
grinding wheel(STG) with multi-porous grooves
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Table 1. The specification of straight type discontinuous

grinding wheels
.. |Maximum{ Bffective ]
umber ttant
Crinding |06 DVIAIE\ ot of | grinding | LoLotly |
of angle ratio
wheel el o groove |wheel length| (mm) 1 L/ oL
g Lo (o) | L (o) !
STGIS-6| 18 2 18 372 832 066
STGI8-8| 18 20 10 432 532 081
STG32-6¢ 22 12 10 199 29 0.66
STGR-8| 32 12 6 239 29 080
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] Table 2. The specification of spiral type discontinuous

meooxuv grinding wheel
“ b ald Maximum | Effective
Grinding Nun;ber Dlvxd;ng tength of L 1 Loty Wnant
whed | ° | "8 | groove | wheel ength| () _L’;(“"*L )
groove Lo (mm) | Li(mm) P oLy
SPGI8-8| 18 2 10 432 532 081
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Fig. 2 Schematic diagram of the spiral type discontinuous % 27 ’ﬂ A2 A %_ g—ig 2 o8 g

grinding wheel(SPG) with multi-porous grooves
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a) external view

b} detail view of B (multi-~porous groove}

Fig. 4 The developed discontinuous grinding wheel with
multi~porous grooves.

b) multi-porous part
Fig. 5 The associated part of the multi-porous grooves with
grinding wheel body and porous part
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a)straight type
number of groove n'18
intermittent ratio 7:0.81

b)straight type
number of groove n:18
intermittent ratio 7:0.66

c)straight type
number of groove n:32
intermittent ratio 7:0.81

c)spiral type
number of groove n:18
intermittent ratio 7:0.81

Fig. 6 The developed discontinuous grinding wheel accord-
ing to the structure of groove



AT AFY - 2EE - oA

AT 54 ez 4
A AYd 1FE EF
AgF 3o EES
2o},

B =RdM e olg 2 oz AZg 249 77
g 39S o] &3t AR AMY By H '8
HA7FI T, ol Ze dEAMY AFFF L O AH
Y I - QA2 - ENE D23 -0
el 3% 34 - @ FF 2L FEAA I

Table 3& ol 2L A2 A|zd @XM A}

o £

X L
b
4
o
ok
fijo
N

Folth. AEE &AM FAEA 2% AAEES A

F7F KS BF87d BHEaH. & 7 A28
o AN e FF @AM 228 F 33 @A Fell o)
F3E 3917 98 aA&EAE IRE 2E=2F
(styrofoam) & HAAZ Fol A 47 HAAZ

Table 3. The specification of discontinuous grinding wheels
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Maximum| Effective e |
Grndng N“;b“ gty of | rnding (LLoLs D‘:J:g mr:fm
wheel oore groove |wheel length| mm e | el
Lo (mm) | Lyfoom)

STGs18-8) 18 | 10 82 182 % 081
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STGsR-8) 22 | 6 By B9 | 12 080
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c) detail view of [B] (multi-porous part)

Fig. 7 Photograph of the multi-porous groove part using
the coated solid lubricants styrofoam ball

Table 4. Grinding conditions

conventional wheel WAGBOLTV(0306X 25X 127)

. STI8-8(LY)(Solid tubricant)
Grinding wheel | o7vg gy
STs18-8(styrofoam)
.
Workgiee SUS304, Cu, Brass, AlS061, SMASC(HRC 55)

100x50x 10

. " 5s
Dressing condition dressing depth 20¢m, 10¢m, S5xm

dressing speed 60mm/min
Grinding speed 24m/s(1800rpm)
Table speed 9.0m/min
Cross feed 1.25mm/2pass
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Grinding Conditions ;
grinding wheel : WAGOL 7V, workpiece : SM45C
grinding speed : 24m/s (1800rpm)
table speed : 9.0m/min, feed : 1.25mm/2pass
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Fig. 8 Relationship between surface roughness and grinding
depth of cut on SM45C
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Grinding Conditions ;
grinding wheel : WAGOL7V, workpiece : Cu
grinding speed : 24m/s (1800rpm)
table speed : 9.0m/miy, feed : 1.25mm/2pass
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Fig. 9 Relationship between surface roughness and grinding
depth of cut on Cu
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L Grinding Conditions ; Grinding Conditions ;
grinding wheel : WAGOL7V, workpiece : Brass grinding wheel : WAGOL7V, workpiece : AI6061
grinding speed : 24m/s (1800spm) grinding speed : 24m/s (1800rpm)
table speed : 9.0m/min, feed : 1.25mm/2pass table speed : 9.0m/min, feed : 1.25mm/2pass
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Grinding Conditions ;
grinding wheel : WAGOL7V, workpiece : SUS304
grinding speed : 24m/s (1800rpm)
table speed : 9.0m/min, feed : 1.25mm/2pass
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Fig.12 Relationship between surface roughness and grind-
ing depth of cut on SUS304
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