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Characteristics of Grinding Force and Surface Roughness by CBN and WA Wheel

M.K.Ha*, J.S.Kwak*, J.Y.Yang**, Y.D.Jung*, S.B.Sim*, LI.Ryoo*

-i Abstract Jl

In this study an experimental investigation was conducted to find the grinding characteristics of ceramics, STD11 and
STS304 materials. The grinding force and the microscopic observation of the workpieces were obtained in surface grinding,
Grinding characteristics of ceramics were inspected through the microscopic examination, the cutting force, and the surface
roughness. [t has been found that the grinding force of ceramics is relatively low as compared to that of steels and that

CBN wheel has an excellent performance. The surface roughness was measured according to the feedrate and the depth
of cut.
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Table 1 Experimental condition

Items Type
o . Spindle speed : 1,800rpm
Grinding machine Surface grinder

Grinding condition Plunge, wet, down grinding

Wheel CBN200ImV, WA100lmV

Feedrate 0.02m/s, 0.03mv's, 0.04m/s
Depth of cut 5um, 10gm, 15um, 20um
Grinding fluid Shell lubricant (10:1)

Table 2 Chemical composition of specimens

Elements C Cr Mo \% Bal.
Composition (wt%)| 14 | 1.1 | 08 | 02 | 965
(a) STD11
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Elements C S Mn\ P I Ni \‘ Cr | Bal
Composition(wt.%)| 0.08| 1.0 | 2.0 ‘Lo.o45 10| 18 [68.875
(b) STS304
Elements | ALO; | Na:O | Fe:0s | Moisture | LOI | Bal.

Composition |
98 | 0.3 . S . .
(Wt%) 8 | 0.03 0 0.1 | 1.07
(¢) ALO; Ceramics
Table 3 Hardness of workpiece
Workpiece  STS304 | STDI | Ceramics
HB(kgf/mm) | 700 P 320 llOO
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Fig. 3 Normal force and microscopic photo on specimens
(feedrate : 0.04m/s, depth of cut : 5/m)

2 qateio] WA} Zbski= AS o 4 9lck Ea) Azt
Zeuk C1oAv)ef QlejAl Fig. 4(4 Aol vwale] B
Zolzlo| 7k i Fig. 57) AbeE] o ol Al S wol
. o] Bl Poiael et Mgy Aol
ofzj 11, o]Z}o] ¢4 9] A} 07 o]o| HE Hojkl #o]
cf. ZLefif Aol 24 olelek fsrele o
ol ol Aglgolvt
e S Aol (e S et
71018 Ao AbEEr
E3F STS3049] 490t HYZlol7t ZoAk ALele
Ao wiskaha] ooteh. o4 Aefeld azke) w44k A3
o) gazk FAs) olelW g HoiEl Holtk STDII
A5 HHol7E Sum & whob Ao WBha) A L
ERLbAT 2kt

~31 9l



SIBHY - WY - YNE - BYS - MY - ROUY

- STDI1I
A STS304
80
-
o o
2 70 e e el
2 "
>3
-
& 04
’:‘: .
E .l .
3
e
404 R
-
304
-
T T ;
002 003 ooe

Feedrate (m's)

Fig. 4 Relationship between normal force and feedrate in
WA (depth of cut : 5/m)

80 4 | e.sTD1
& STS304 "
o~ e
z
o 504 o7
©
g
o
=
£ “ s
5 404
Z. ..
a »
a- —_— [
30 T T T
002 5.03 0.04

Feedrate (m's)

Fig. 6 Relationship between normal force and feedrate in
CBN (depth of cut : S¢m)

FE WA SEZA YR d4T g A2 dite
o] ¢ FAE| H[FA Acke AL & ¢ Sk o]FE
At 22 13, 49 s W8 WA &
2 7haebr)7t odoke AS onjdie AlEe WA
ZER A4t Aty ARe nx S wetd £E
A9l9) =gt mpmE Aol HA dojuka, 11 A dAbol
Aoz g = o) dEol dato] FrisiA ©
t}. Fig. 49 Fig. 59 2288 Ay 28 Gk
WA B2 A& Hlo] vfrrt MafA] 7hgof ot
< EHEE Bl ¢ 5 Ao

Fig. 63} 72 CBN &8 o|&slo] d47t3 #& 1o
A #M3kE Yepd Aol Yot 5umet 10um ¢
o R o|R&wT FUIEEE WA RS0 TRRIAR &
AYL 27185 & 4 Qo 23U WA LERE ] o

e STDII
A. STS304

1204
—_
< . .
o
9 100 o ]
=
=
= .
=
E 80 4 .
R
e

.
80 4
a -
ry
46 . T
0.02 0.03 0.04

Feedrate (m:s)

Fig. 5 Relationship between normal force and feedrate in
WA (depth of cut : 10/m)

m . Ceramics

e .. STD11
| raag
A STS304 e
o 45 .- Rl
23 R
3 a0
=
K=}
=
= 354 A
E R
<
2z, 30 4
L]
25 A -
20 4 -
T T T
0.02 003 0.04

Feedrate (m's)

Fig. 7 Relationship between normal force and feedrate in
CBN (depth of cut : 10¢m)

£9) zpoli= QAT CBN Lol ojst At A= 4
ol7} F7tgtf W At e A Wabt s o
EZF WA &9 A4 Hjwste] $83 Ao
Azl wpE AAkele] A7) BAoltt A=ty A
£ AHEH WA 250X A7) F2agelx
Arte S et gA T, CBN 252 A4 ¢
€ SAED dlaste} 7 AL A4y
itk ole} o] CBN £E2 Aoty Azg ¢
Asfelol Aks AL BAE, Y A2A Azt AE
s CBN 252 A3 o8 7HE £ &S Yetdrh o
3 ¥k Fig. 39 AR &9 & 4 gl

I

A4
N

o
NS g

N

N
o

2 do 4

[s]

o @& 4

ge e -y
)
= I{E j‘o o r‘O ¥

xS
-
>~
oI

to N

|

i 8B Rkore
b

il

&H



ro
M
o3
2
M
p-
2
o
T

F4 Vol.11 No.t 2002. 2.

- eramius
e STDILI
675+ A STSIN -
07g e
=
§A T - -
< 065
«
2
s
2 0604
& gss
g
) 350 4
3 4 'S
T 045 - » a
=
w L]
0.40
L] *
035 4 L]
v v v N
5 10 15 20

Depth of cut (van)

Fig. 8 Variation of surface roughness in accordance with
depth of cut

3.3.2 BN &I §Y
Fig. 89 4= CBN &%
g0l W] mE 7t

_hﬂ

2 5um, 10gm, 15¢m, 20um 04
240 BHA A7 Raghsr

o} wABHTh 7t BARO EAo| uput RWAY /m
a4 yebgon, 8 STDL1I STS3049] A4 9oi= 1
HAHHYL el kA vhepich ofe] vhel A At
Wi BUALZE A os YA eyt Fig o
T 7oA AT wpe} o] ARl oz A4 o] B A
ghul sk FUAAZIZE o VR ol 2 ety
st HA ahuch dA A solA] Zhgel o Ur'ﬂ
upebk Zhe e FHE Adoix|= Ao YztEch 1y
L 7129 g o R dolR]E #4 4*—1/1011 ulsiA} A
o3 oF a8t Tl A A7 0401/:! o 1iz CBN &0 23
et el e e sl A

J¢ OH

4. B B
2ol Algte])at STS304, STDI
% wﬂ o}s:rﬂ ol 4], 7FE %

st U

[e]

=R

mw}wq WA $52 7F238 o dAFE Aet

, STD11, STS3049] A LM—LM 58]
uAE Y AR AL WA 259 Holg ¢

A n}\g)\‘q ArrHo] Aredln ST WS A%

() WA %52 dlebs) 42 /Histel 1 A4sy

Ao
A 2O R

= dsith
(2) CBN &5 458 d4PHs g2 o d499 4
71 STDIL, STS304, Aletu] ) 4208 vebydch of
A3 A WA &7k ofd ajol7t olam, Aet
u Az o] dlateo] ] Hst atgict. o2& CBN
cEol ofgt Algte] AR o] Aol shgRkE HolF
= Aort 1y W AR = Al fR7F gE
L2kaol vis) F4 Sakgich ol Aoty AHre &
Aoz FduEoal ¢lato] o] ol 7] Wil AL
2 AP Eh e 48K e Pl & o CBN%
ol ofsk Mztel Az "W“" $otal, Al E
Aol AL 7}8r Aol

- i

112
Mo
rek

a

(1) S. B. Ha,
Grinding of Ceramics,”
pp. 337 ~342, 2000.

(2) 915, “v|Eejulo]E e (BN Bo] Q454" 3t
Al sta] Akt St pp. 787 ~792, 2000.

(3) Smith, “"Structure and Properties ot Engineering
Alloys,” Second Edition, pp. 571 ~3589, 1993,

(4) S. B. Ha, Y. K. Jeon, W. Choi, J. C. Lee, “A Study
on the Grinding Characteristics of Ceramics,” J. of
the Korean Society of Precision Engineering, Vol. 16,
No. 10, pp. 182~ 186, 1999.

(5) ol 53k, o4, Zalnts o83 At -
52tk pp. 41~ 160, 1998,

(6) BhAH, “Alekeloiato] gloja] EESIo] ¥k ¢l
ShtE A | AT A S St
2000.

(7) ¥F5, "CBNHo] oftt 5% Azo] ¢4 54 Hlw,” o

“A Study on the Surface Integrity of
Journal of Applied Mechanics,

s L
SR

zcb
=
3
(S
s
3
{
991
=
™

) pals] S EI=RT, pp. 925~929, 2001.
® AL, AL, "L FAULL g Ay

ek AL St F A AEESIR], Vol. 9, No. 4, pp.
108116, 2000.

(9) S. Malkin, Grinding Technology Theory and App-
lications of Machining with Abrasives, John Wiley
& Sons, pp. 18~41, 1989,



