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ABSTRACT

We have developed the ultrasonic polishing system to get super finishing that consist of
machine part that can rotate and travel the main shaft with power 1.5kW, ultrasonic generator with
frequency 20kHz. By using this system we were investigated the characteristics of ultrasonic
polishing and deduced the major facters which affect the surface roughness by the experimental
plans for three different materials such as ceramic, glass, and wafer, and so could be obtained
following results. We  could be obtained the excellent surface for hard-to-difficult cutting
materials. The rotating speed could be found to be major factor influencing the surface roughness.
In the case of ceramic and wafer, we were able to obtain good surface roughness when the feed
rate and ultrasonic output is higher. In the case of glass, the surface roughness becames worse

when ultrasonic output is higher because of increasing of load affacting on the particles in slurry.

Key Words : Ultrasonic Polishing(Z <3 Z2]4)), Ceramics(A|l 2} A &), Surface roughness(¥E ™A 2 7])
Brittle fracture(3] % 33]), Ultrasonic Polishing System(Z &3} =]/ A]2=H)
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Table 1 Factors and levels used in experiment

. . levels
Sign Factor unit I 7 3
spindle
A speed of hone rpm 20 40 60
B Feed rate |mm/min| 19.44 |33.33|47.22
output of
D ultrasonic W 800 | 1200 | 1700

Table 2 Orthogonal array table for Lg(3%)

1017

No Factor
: A B C(E) D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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= A ASENGE 24 ols W 1uA
A7) Rinax) %S UEFA Flo|t} o] A31E EU 2
BEAREA3E A3E Table 39 YEFHQIT Fig. 6
Ashtiol xEAAYI(Ra) F3S YEH A

o]
o2 HAHo] 056mmE AA3sFe] Topopgraphy
WA o2 BT
AZA 7)ol 7]l A= 2o 3] A
goolF& o] AR YER e 3
FaFo] BRG] o] FEHETF WX =
of Hlal wijg- ZFom AQIAQ
QI Aol wlaf W AR
AAZ YERAL S
o]F&EE F 9 (Poolin
YERN AT oA 7)A F
AzLE9] FAtel dis] Add
nificance) & ERAHA] 33}

g % dE AR Bl

i

=
2

Coroh % 24 i % e ¥0 Ho 10 o N P

A

O
i
ko
ro

-

2
&
)
O

o B

~ flo r2

=
30
r
N
ko
(o}
il
T b o o

S
@
>
rir

)

> X
2 o
T
o
Cre e
ot B o
— O ol
—_— 0
e

i :10r

0% o,

X

(Si

rr

Q
2 to o [o fo e

A9
o

=) ox oX,
fil

fo f
M
)
= oo
Jy Mo
o,
=)
_0|L
=

o
=
(2
Y

ot
L
o,

t}. Table 5014 H = vl9} 7ho]
3} 8212 AiBsDy9] Z3 ot}
20rpm, ©]<4<% %= 47 mm/min,
1200we] 7] THAAE HA
202 e o] gk o]
sk A A RTHE E9o] At

=4

L

~
&y 2
i s

b

W.?Lﬂﬁiéoﬁoﬁi.}i
rlr

oX iC .

et R o)

do 2 N
HEOH

)
2L

rr

o Bl offt &2 rlo

2ol o3 Az

o,
o,

<l

2 f 5L lodo rlor pE O e X o fU Mo oMo oot bk O

g

= I
]

5=
=)



2003

3 3 WHslel] weba 2
7loll F&e m ko gztEch
, 250
1%
R e T N e
S 2 150 *
S8 100 |
2 1
S 0s0
@ 000 L
1 2 3 4 5 6 7 8 9
Experiment number

Fig. 5 Varation of surface roughness for experiment
number(material @ SisNy, slurry @ SiC #1000)

Fig. 6 Three-dimensional form of surface
roughness for Si;Ny
Table 3 ANOVA table for Rmax
Factor S o A4
A 0.13 2 0.07
B 0.04 2 0.02
C(E) 0.03 2 0.02
D 0.05 2 0.03
T 0.25 8

Table 4 ANOVA table for Rmax after pooling

Factor| S 9| V Fo |F(0.10)|F(0.05)
A 013 | 2] 007 | 3.0 4.32 6.94
B pooled factor
CE) | 007 | 4| 002
D 0.05 | 2] 0.03 1.50 4.32 6.94
T 025 | 8

Table 5 Effective level sum of factor for Rumax
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A B D
4.66 5.00 5.29
2 552 5.28 475
3 490 4.80 5.04
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b
Fig. 8 Three-dimensional form of surface
roughness for Glass
Table 6 ANOVA table for Rmax
Factor S 9 \Y%
A 1.06 2 0.53
B 0.46 2 0.23
C(E) 0.08 2 0.04
D 0.40 2 0.20
T 2.00 8

Table 7 ANOVA table for Rm.x after pooling

Factor| S ? \Y% Fo |F(0.10)|F(0.05)
A 106 | 2 | 053 | 442 | 432 6.94
B 046 | 2 | 023 | 192 | 432 6.94

CE) | 048 | 4 | 012
D pooled factor
T 2.00 | 8

Table 8 Effective level sum of factor for Rumax

A B D
1 22.99 22.74 22.81
2 25.10 24.38 24.34
3 22.84 23.81 23.78
43 9olHe =S A4 5N
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roughness for Wafer

Table 9 ANOVA table for Rmax

Factor S 9 \Y%
A 0.10 2 0.05
B 0.40 2 0.20
C(E) 0.24 2 0.12
D 0.03 2 0.02
T 0.77 8

Table 10 ANOVA table for Rmax after pooling

Factor| S ? \Y% Fo |F(0.10)|F(0.05)
A 010 | 2| 005 | 0.71 4.32 6.94
B 0.40 | 2| 0.20 286 | 4.32 6.94
CE) | 027 | 4| 007
D pooled factor
T 077 | 8

Table 11 Effective level sum of factor for Rmax

A B D

1 23.16 23.57 22.70

2 22.46 22.55 22.96

3 22.56 22.06 22.52
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