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An Experimental Study on the Determination of Efficient Superfinishing Conditions

Using Polishing Film
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Recently, many studies are being conducted to realize high quality polishing technology, but
because of high dependence on field experience and insufficient research for ultra-precision
polishing technology, it is difficult to establish standardization of polishing conditions. The purpose
of this study is to determine high-efficiency superfinishing conditions which are applicable in the
field of machining. To achieve this, we have a developed a superfinishing device and conducted a
series of polishing experiments for mechanical materials such as SM45C, Brass, Al7075, and Ti,
from the perspective of oscillation speed, the rotational speed of the workpiece, contact roller
hardness, contact pressure, and feed rate. From the experimental results, it was confirmed that
the polishable superfinishing conditions range and efficient feed rate of polishing film can be

determined.
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Vo= Oscillation speed (rpm)

V,,= Workpiece speed (rpm)

V= Feed rate (mm/min)

Pa= Contact pressure (kgf/em?)

Ry, = Contact roller hardness (Hs)
MF = Micro-finishing film

LF = Lapping film

DLF = Diamond lapping film

Topt = Optimal polishing time (min)
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Fig. 1 Photograph of experimental equipment
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Fig. 2 Schematlc dlagram of experimental equipment
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Table 1 Specification of superfinishing device

Items Specification

Oscillation speed 0 ~ 1000(rpm)
Spindle speed 0 ~ 1200(rpm)
Coolant flow rate 0 ~ 36(f/min)

X-axis : 0 ~ 600(mm)
Y-axis : 0 ~ 200({mm)
0 ~ Tkgflen

X, Y axis stroke

Contact Pressure

Table 2 Experimental conditions

Items Conditions

Argahiet,

250, 300, 500, 700, 750, 900,
1000 and 1100(rpm)

50, 200, 300, 350, 400, 500,
600 and 800(rpm)

Oscillation speed (Vo)

Workpiece speed (V)

5, 10, 15, 30, 45, 60, 75 105,

Feed rate (V
eed rate (V) 120, 135 and 150(mm/min)

Contact pressure (Pa) 1, 1.5and 2(kgf/cm2)

Contact roller hardness

50, 70 and 90 (Hs)
(Ry)

SM45C, Brass(C3604BD),

Workpiece -
Al(7075) and Ti(Grade2)

Kind film ‘Microﬁnishing film(MF)

Abrasive|Kind of abrasive yA1203 and SiC

film

Grain size 30, 15 and 9(um)

Film width

( 100(mm)
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Fig. 3 Behavior of surface roughmness according to
polishing time
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Fig. 10 Determination of polishable and non-polishable
condition for SM45C (Pa = lkgf/cm®)

Vi = Smm/min V= 50mm/min

35X 100 [ 300§ 500 | 700 | 900 [ 1100 § | ;¥ 100 | 300} 500 | 700 | 900 | 1100
0] x ix ! ox | xix]| x x| x| x|k x ] ox
M) x * % X X X WX % % % X X
350 X X X X X X 380 X X X X X X
500 X X X X X X 500 X X X X x X
0 | x | x| ox | x i x| % B0l ox | X} X | x| x i x
800 x X X X X X 8B X X X X X X
Vf = 100mm/min V= 150mm/min

Ve 100 {0 | s | 7oo | oo [uos § | 100 {30 ) 500 4 00 | 90§ 1100
50 X X X X X X 50 ] O X X X X
200 X X x X X X 20 o] 1] X X X X
350 X X X X X X 0 X X X X X X
007 x Px | ox | x Ix]x B0 f X P x| x I x x| ox
0] x | x| x x| x| x 801 % | x| x § x| x | x
800 x X X X X X 800 X X X X x X

Fig. 11 Determination of polishable and non-polishable
condition for Ti (Pa = Tkgf/em’)



M UBEISIX| M 264 83 pp. 55-61

August 2009 / 60

4]

rtdEAR] #9E §dte debrbs x2E B
s 21& AUt VA AYd ditg
UF-E SM4sC 9+ Ti & e 2 7z 7} Fig. 10
Fig. 11 o] JeElith T34 Ot avtdEol
W s @ 231 F Advphexie, X o
vl Brted 248 ZAE T Yok

714 Fig. 12 ¢ Fig. 13 ol & Fig. 10 3 Fig. 11
o Z23E EoE A4 duiky 99 2 By
FHe ZAB Yk Ti 9 vl FAwFE] pa
g lkgflem’ 22 AA3F TFo| Fig. 12 0|1, Pa &
1.5kgflem® 2 2kgfiem” 22 A4 28] Fig. 13
olt}. iy ol A vehd nhe} 7Fe], SMASC ¢} Brass
v AN A FHIAUY Mg AF
g F e BT 244 A8t 7hssisi e,
Ti & Al & A9 71AF ddo 71918l Av}
s WS AlREAE 4 4 ok 2y ddnp
7be W9 Wl 2del# sdEts, vw 9 Vo & Fig
5, Fig. 6 @ Fig. 7914 AAQ ute} o] am &
5 2849e 23 ek v 9 A9 2840
BRgstag ofd oig mtel Westun R

Fig. 14 & 24 F2bAe] i3t 714 G829
Vw, Vo, Pa ¥ Rh 8 2702 Au}a¢ g 4335}
& W, v o] Hstel tie HFTE Al WA
38 bl 2ot SM45C 2 Brass B V; 7}
30mm/min FZA, Al & 15Smm/min F2oA F
d ARAE 7P dEEA st gl 219
& ¢ F U ol vr & A4 39 dekd At

TEEA At #efste] AvtRE S EFATI,

B2 UR w2 A9 dnte fdsin
2 238 dArtddrt vwAE ReE AA4dy.
E3,Tie A5E s W8 delA sheskd
Vi & FA st Aol mEAY dAvtxzigle] #

A=At

200 b ¥ o mmiming

Film : MF 15
Pa : lkgheni

l Brass

I
[
1
| " 300
I
L

Vo (rpm)
Fig. 12 Range of polishable superfinishing condition at
Pa= 1kgflem®

208 - ¥ mamimin)

Film ; MF {5
i Pa : 15, 2kgliend
: [_____l SM4SC
i
|

Ve {rpm)
Fig. 13 Range of polishable superfinishing condition at
Pa= 1.5and 2kgf/cm’

04
g W SM45C £F- Brass
~ Vo 1168 vpm Vv @ 1100 spm
Vo:80Gpm Vo: 800 rpra
é 0.3 - pai2kgiomd Py pa 2 k
- Ru : Hy%0 Rn s Hy30 - AL
% Vo s 354 xpin
= Yo ;300 xpm
'5;; 6.2 Pa: kgliom?
= Y m Ru : Hs50
= r/ - -
5 o Ne—g e
-~ o~ e Vo : 356 i
g 0.1 B e Ve 1 300 vpony
= /. Pa: Akef’
E Rn: He20
74
0

15 45 75 105 135
Feed rate (mm/min)
Fig. 14 Behavior of surface roughness according to feed
rate of polishing film

6. AE

£ ATAE QAR A8Helx AA
Moz B8 4+ 9t BEAA FIYIY 24
2 2487 A% Ade 4PH dTE FB

An &y 22 288 98 & Uitk

D THE FAEE(VwW) B 24 Sk
Vo7t WESTE HAJQuAGE A s &£
Al dAntzzide] FAHATH

2) SM45C ¢ Brass = ZHEHEUYE ST A
vl e] AZVIE A FAEsh, Al gisiAE U
w2k 3 T 2 HEYY 1kgfem® o)A
w dntrt b, EYARE IW FFF
SM45C, Brass 2 Al o= Y2 g3S FX9 Ti o
e FAHR] FEE vzvm ArRdETh

3 B Agd A48 BE YA gete <
WE2ANAE 49HGL, TEYY d9BE
JE&EE A4 4 YAt



2HUZS3X X 267 83 pp. 55-61

August 2009 / 61

* 7

B GTE 49ALR APrlE 94 AARE

104-01-03)A1 d 2 FHHJAFUT

#uzd#

. Namba, Y. and Tsuwa, H., “Wear Process of Abrasive
Belt-Studies on the Belt Grinding(3rd Report),” Japan
Society of Precision Engineering, Vol. 38, No. 2, pp.
202-208, 1972.

Susuki, K., Uematsu, T., Ohashi, H., Kitajima, XK.,
Suga, T, Imanaka, O. and Kobayashi, A,
“Development of a New Mechanochemical Polishing
Method with a Polishing Film for Ceramic Round
Bars,” Annals of the CIRP, Vol. 41, No. 1, pp. 339-
342, 1992.

Chung, W. J., Kim, J. M,, Park, K. B., Ju, J. H. and
Sin, O. C, “A Study on Design of Polishing Film
Transfer Guide by using TRIZ,” Proc. of KSPE
Autumn Conference, pp. 387-388, 2006.

. Hanaoka, T. Sakamiya, K., Kobayashi, A. and
Harada, M., “Abrasive Belt Grinding Performance,”
Annals of the CIRP, Vol. 25, pp. 225-228, 1976.
Kuppuswamy, G., “An Investigation of the effect of
magnetic Field on Electrolytic Diamond Grinding,”
Wear, Vol. 54, No. 2, pp. 257-272, 1979.

Kim, H. B, Kim, K. §. and Namgung, S., “A Study
on the Mirror Surface Finishing of SM45C using
Micro Abrasive Film,” Journal of the Korean Institute
of Industrial Educators, Vol. 22, No. 1, pp. 190-198,
1997.

Jung, S. Y, Jung, Y. G and Sin, O. C., “A Study on
the practical Application Conditions of Polishing
Film for High-Efficiency Superfinishing,” Proc. of
KSMPE Autumn Conference, pp. 115-121, 2008.



