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Surface Roughness Characteristics of Cemented Carbide
Ground by Laminated Diamond Wheel

Kang Kim*

ABSTRACT

It was already proven experimentally that the laminated grinding wheel is superior to the general grinding wheel in
the productivity of grinding. However, it can’t be guaranteed when the workpiece material is cemented carbide. Because
of its extreme hardness, the grinding wheels made up of super-abrasives are used for grinding it. So, to investigate the
performance in extremely hard materials grinding using super-abrasive grinding wheels, the surface roughness
characteristics of cemented carbide ground by the laminated diamond wheels are studied experimentally. Through this
study, it is found that the similar surface roughness characteristics, those were found in the studies on the laminated
aluminum oxide wheels, are still available.
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Fig. 1 Dimension of diamond wheels (No scale)
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Table 1 Chemical composition and mechanical properties
of the cemented carbide (V3)

Chemical composition
material |Tungsten (W)| Cobalt (Co) | Carbon (C)
% 78-87 8-16 5-6
Mechanical properties
hardness 89.0 Hra
density 14716 g/cw
thermal expansion 6x10°/C
transverse rupture strength 210 kg/mm?
compressive strength 410 kg/mm2
Young's modulus 54x10° kg/mm?
thermal conductivity 0.18 callcmCsec
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Table 2 Experimental conditions

Fixed conditions

grinding wheel speed 1500 rpm
depth of cut 0.008 mm x 2 times
spark out 4 times
wet / dry wet
Variable conditions
Exp.1 | Exp.2 | Exp. 3
table speed (m/min) 15 5,10, 155, 10, 15
cross feed rate (mm/pass) | 1,2,3 | 1,2,3 3
GDW 140 [ [
GDW 200 [
Grinding GDW 270 .
wheel | | pw 80/270/80 o
LDW 140/270/140 . .
LDW 200/270/200 .
Work- | cemented carbide ] (] ]
piece SM45C .

* Specification of diamond wheels (Standard making)

GDW 140 : SDC140N100BG5.0W

GDW 200 : SDC200N100BG5.0W

GDW 270 : SDC270N100BG5.0W

LDW 80/270/80 : (Side layers) SDCBON75BG5.0W

(Middle layer) SDC270N100BG5.0W

LDW 140/270/140 : (Side layers) SDC140N75BG5.0W
(Middle layer) SDC270N100BG5.0W

LDW 200/270/200 : (Side layers) SDC200N75BG5.0W
(Middie layer) SDC270N100BG5.0W
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Fig. 3 Surface roughness (cemented carbide, SM45C)
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Fig. 4 Diamond wheel surface (GDW 140, cross feed :
3mm/pass, table speed : 15m/min)

32 A 2

HZ vololEE £EI Uyt tho|olEE &
2 7139 23%FY 59AAY EA44 U3}
AA2A(TFEY oldEE L 1 3 JtRo|F
S WshA7Y v A3 Fig S o YElY

=4
o
%)
ATt



A7 FFALFEHIA A20d AgE

0.454

t
2 —=— GDW 140
040 --&- GDW 200
- GDW 270
~ % LDW 140/270/140
(]
0n
[
£ 030
5 ;
=3
o
['4 -
© 025 gennii i
O
£
3
D g0t
i
0.15 r T :
5 10 15
Table speed (m/min)
(a) cross feed : lmm/pass
—~ 0454
5
—=— GDW 140
0409 --@--GDW200
<A - GDW 270
~ %~ LDW 140/270/140
® 0359 - ;
0
0
L]
£ 0301
[=.]
3
[*]
o
g 025]
£
3
@ 9207
1
1
]
015 . . .
10 15
Table speed (m/min)
(b) cross feed : 2mm/pass
~ 045
E —=— GDW 140
3 --&- GDW 200
04031 -4 GDW270 | i
- - LDW 140/270/140 i
3
[
£ o33
o
3
o
4 e
8 0253 XTI
€
3 .
0.15 .

T
5 10 15
Table speed (m/min)

(¢) cross feed : 3mm/pass

Fig. 5 Relationship between surface roughness and table
speed

51

Fig. 5 a)ollA] 2 ule} Zo] T8 13 7t2
ol eo] Imm/pass, 5259 °]FE£Ert 10m/min
Q A% £E9 Y%7} 140, 200, 270 &2 F7E
FE FREY Y ZRAAVY FFES
0.31um, 0.28um, 0.20um 2 #4HE AFE & ¢
rthelst, AFHE EE FUARY S EH
A HFFEE duch. =%, GDW 140 € 7
9o ZREY o4& %7} 5, 10, 15m/min .2 F7}
drE FAEY FHAAZIE 027pm, 031pm,
035um 2 AFAE A= FAHAT YA
AY 2ANME REY =7t FHEFSE,
g9 olg&rrt A2¥FF FAEY ZHAIY]
E Yd3dAe §d# APl dEwd. LDW
140/270/140 0.2 713d FFHE9 FHAAV=
Z2RE9 7l2ol$o] Imm/pass, FIAEY o|FE
=7} Sm/min ¢! A$ 02lpm  °|th. LDW
140/270/140 &} FAAPo g FAY GDW 140 &
2 71gd TFEY ZEAAYIE 027um °]Z,
AAA Yo g FHE GDW 270 o2 7Y T3
o EHAAZE 017um 2 SAHUYGD. ©2
BE AHATNAE LDW 140/270/140 &2 7}&
B ZEES EHAAZE GDW 140 2.2 7H3d
FAE0 gHAAYIS GDW 270 o2 JtFE T
g9 RHAAYY 3 AT AAY) & RE
Zo] A=A

Fig. 5 9] a), b), )l dig v|LE T3, T
B9 o445y dAY W FHEY 1 3 7R
ol g EFHAHY WHEg & F U F
229 0|44 %7} 5m/min, GDW 140 ¢l Z%, F
259 13 7FRol4%0] 1,2, 3mm/pass 2 571
F5 THEY HUEAAZI= 027um, 0.28um,
030um 2 AZARE AL AT F Yo,
Uz Adgdgose 259 1 3 7t2el$F
o] ZylgE FAEY EAAAINE Fisle
5] YerRt.

uetA, FEAEY olgLE, FFE 1 3 7}
Rolggo] ZrES4E FAEY XUAAMNE Y
WA E o] Aol FAHJLH, REQ Y=
9l ZAES FAAAVIE dAZ whag #A}
Aohe AME & 4 ik o] die olu] 93
a8z e Weolth a3uE o ARE T3}
o 29 ML A = QU

=3 HE: ool g2 JTE TERE
o BAAAI|E Y AN HE tholojE

-
32



A7 #3RELTEER A20A Ags

%89 FAXYo2 FHY Uut tololEE

E2 729 ¥ ¥UED wnga, Fi
AYgoz FHE v Holo}RE 282 7}EE
FaEe Eouc AW AL AL £ U o
2oe 4% GTUEARE A4 2B YT A
Y A7AH o AR e Aolnh.

43 gFuENE A4 28 U 43
AT AHEE RESL AW 2 AN 8T RE

XEE

[

Sun YEs B AN ABL FHs)ol glou},

EWAL7] gEel o A2 AL F HA¥EH9
g T3t & £ o 2R, 4F | oA
g uiet o], 7tTWe FWRAAVE FHE
Agzt ggel Mt ALEHE AAREY A
H FF 93T Bl de Aoz Algdrh

33 MY 3

Y 3 e A3 tlolBE 289 YE o]
7} BAEY EAALIY wAE QdHE oiu
7 A% Aot Aoz Je TABY FW
A7) k& Fig 69 YEALT,

0.45

—e— GDW 200

--& - GDW270

0404 .. @ LDW 80/270/80
~~& - LDW 140/270/140
-~ LDV 200/270/200

(um)

0354

0303

0264 ... KT

Surface Roughness (R)

0.20+4

0.15 T 7 T
Table speed (m/min)

Fig. 6 Effect of grit size difference between coarse and
fine grits of LDW on surface roughness
(Cross feed : 3mm/pass)
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