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Selecting Optimal Dressing Parameters of Ultra-precision Centerless Grinding Based on the
Taguchi Methodology

Y. J. Chun, J. H. Lee(Mech. Eng. Dept., INHA Univ.), E. S. Lee(Mech. Eng. Dept., INHA Univ.)

ABSTRACT

In this study, rotary type diamond dressing system for ultra-precision cénterless grinding for ferrule was
developed at the first time and experiments were conducted with AE sensor and hall sensor system to verify the
optimum dressing condition for ultra-precision centerless grinding for ferrule. The correlations with the
condition of dressing are evaluated by AE signal analysis with root mean square (RMS) and frequency analysis.
And current signals from hall sensor are also studied as a factor of dressing optimum condition selection.
Dressing process was conducted to investigate the effects of depth of cut, rotating speed, and the number of
overlap to select the optimum condition of rotary dressing system of ultra-precision centerless grinding machine
for ferrule fabrication. In order to verify the optimum condition of dressing, AE and current signals were
compared with the surface quality of dressing wheel and grinding wheel for ultra-precision ferrule grinding. All
of these experiments were completed by Taguchi Methodology to reduce experimental time. Hence, the optimum
condition of rotary dressing system for ultra-precision centerless grinding for ferrule fabrication can be selected
following to the experiment result from signals of AE and hall sensor.
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Table 1 Experimental conditions

Level
Sign Factors | unit cre
0 1 2 3
. Non-
A Coolant Exist | .
Exist
Dresser
B rpm | 600 | 1000 | 1300 | 1700
speed
c Perhoft hlos | o | 1s | 20
cut
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Table 2 Tables of orthogonal arrays (L,6(4}))

Experiment Factors
No. A B C
| 0 0 0
2 0 1 1
3 0 2 2
4 0 3 3
5 0 0 1
6 0 1 0
7 0 2 3
8 0 3 2
9 1 0 2
10 1 1 3
11 1 2 1
12 1 3 0
13 1 0 3
14 1 1 2
15 1 2 1
16 1 3 0
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Fig. 1 experimental set-up (the AE and Hall sensors)
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Table 1 Specification of Grinding and Dressing wheel

Abr. | Grain Bond
Type | Size Grade | Stru. Type
Grinding
Wheel SD 1000 M 75 WB
Dressing
Wheel SD | 20-25 Q 50~80 | W
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(B) Surface of grinding wheel after dressing process

Fig.5 Surface characteristics of grinding wheel before
dressing and after dressing

A cay ¥ A4 58
wekel UErd Adeld $22 e
Aaision, ad 7Ussl w3

YA} B2 %2 wEAAT
g9 NE HES & A A%
47AY A B

FigS = E]

ne
N,
kY

>

I
(B)E 2
sfgez =4S sk
2 2oy, #dstu
ojebE= A T2 ¥
#2E g A oY@
4 xEd ®9 vin
43 "dee] 4359
7he} 2AR AMEEY,
+ d7elx 454

X

L

X

W

ot
o ol rR to £ o

o I

m ©or& a2
=
rr

o

o

B
)

L
A iy e

g M
rigg“‘

,d
% oy
ox Mo 1%
N2
[GUR U=

=]
Rl

J

b N oo o

L po
rr b

o

-

=
i
-

>
ey
N,

! Hall A1A A& & v}
W59 FEeE Aagl
=

ol =e)d «% A &% 30Hz (600rpm), E<
Zo} 1.0um, 28l FHFolEEE 25um o9, of
ed HA =278 oA YHEd 2% i
Fo] 4¥ e Foto] AHE

ojgf e dAFe A AE vhFe HF R
3 2ASHA e, old w2t Hu Fo7 =
Bl A Mol dg vAA drh =l
RE SLgiel st Hall AAME K439
AR 24g Fsa, =4 ZY Hold 2



A HA 72 oz MA

4 o o e |

2l

24%0}01 ?JA.J_@ RI\JS Baio

4 Fmel o W A7 0

A
AYzel 2 »@mo

_:11,

#aslo] AE AlA]
S8 alo] dlolE]

74 d4rlel 44

15

~

(o3 *v—'
o

AR N

Brleh tiRol $49 wot

[e:

s x 1 7 Qs}o%
Az 0}04

A swﬁ

}ﬂ

=y #Fold

ate 293sith

ANz Ry d5g Az Hrtey =i

o:]/kl
q1& =

(D

2

3)

e

259 w9 46 vz Fi 29 ez

Z=&slooh

AE AA XEE wFow 7 FHH z2He
Bzl fide daglel =ad £
3" &% 30Hz (600rpm) 2A A 743
HAAH] AFE B =AY £E 3
A4 & 97.5Hz(1700rpm) 77 2 2lA A

AE 238 A2 Az BolAsw

MZ A AE(Amplitude)2 W37 B
HAAolYrh. ol dolojRe =i 2%

F thololR = A2 fEo] A vpE 7
TS StEM E7UsA ¥HE tholopz
= dAEe mo v zgd A% A
SE wogd & Utk

Hall MAE vlgo = 3 FAHolo we
=g #HAE g 273 EML AE MM
HEte] A AZ RS RodFonsy
AaEda, 2 23 1.0um o FFA
HHo] 71 v‘&%lah T2A FxE ol

L. = = = L. ek | =
He BojFEdn
= 4o olA A% olF &£x:=
2.5mmfsec & A o] ALEEIGI 00, o]}
HEol Yzt fol 75 u2d An A
AFo] el Y3Fg Fz2 Pomz FHA
3 A4S AT Fo A A 9st
HAEE 7T F Ao upEk R4

dgol deix AE
A 3 Hall AA e g 2 vl ot

113

o eigstel, chs g el 27slol

2849 H¥e FasRonn Y

Fole A% AR zgelztn ¥ 4 ok
= 7‘

BoARE AdAARdA FasE F2174%
AP mAEH RE S A 94 Az
Wue) Aol olsl Fgsgon, ol A} =9
Ho

I.  Bong-lin Bark, Eun-Sang Lee, Hun-Jong Choi,
Seok-Woo Lee, Soon-Joo Cho, “A study of Rotary
Diamond Dressing System of Centerless Grinder for
Ferrule Grinding,” Korean Society of Precision
Engineers,” pp.28-31, 2002.

2. Eung-Sook Lee, Sung-Kuk Lee,
Whang, Myeong-Young Jung, Tae-gu Choi, “A Study

Kyung-Huyn

on the Development of Ceramic Ferrule Machining
Process for Optical Connetor,” Korean Society of
Precision Engineers, Vol. 9, No. 3, 1992.

3. Hong-Bae Kim, “A Study on the Ultra-precision
Mirror Finishing Using the System of Experiments,”
Journal of the Korean Society of Machine Tool
Engineers, Vol. 7, No.5, pp.134-139, 1998.

4. Min-Seog Choi and Jeong-Du Kim, “Stochastic
Approach to Experimental Analysis of Cylindrical
Lapping Process,” Korean Society of Mechanical
Engineers, Vol. 17, No. 10, pp.2509-2517, 1993

5. Eun-Sang Lee, Jeong-Du Kim, Nam-Hun Kim,
“Plunge grinding characteristics using the current
signal of spindle motor,” Journal of Materials
Processing Technology, Vol. 132, pp.58-66, 2003

6. Eun-Sang Lee, Nam-Hun Kim, “A study on the
machining characteristics in the external plunge
grinding using the current signal of the spindle motor,”
Vol. 41, pp.937-951

7. F. Hashimoto, G D. Lahoti, M. Miyashita, “Safe
Operations and Friction Characteristics of Regulation
Wheel” Annals of the CIRP Vol. 47, 1998.

8.  W. B. Rowe, M. Miyashita, W. Koenig, “Centerless
Grinding Research and its Application in- Advanced
Manufacturing Technology” Annals of the CIRP Vol.
38, 1989



