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A study on the improvement of polishing surface using

Oscillation-type tool and AE sensor
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ABSTRACT

Die polishing technology is very critical to determine quality and performance of the final products. Generally, the
rotation-type tool is used most widely in the polishing process. However it is difficult to make the mirror surface, because the
method using the rotation-type tool causes a lot of tiny scratch on the polished surface. This paper proposes a new method
using the oscillation-type tool that reduces the scratch and improves the surface roughness. As result, the mirror surface was
able to obtain by using the oscillation-type tool.

AE is known to be closely related to material removal rate(MRR). As the surface is rougher, MRR gets larger and AE
increase. The surface roughness can be indirectly estimated using the AE signal measured during automatic die polishing
process. In this study, an AE sensor based monitoring system was developed to investigate the relation the level of AE RMS

with the surface roughness during polishing process.

Key Words : Rotation-type tool(3] & &), Oscillation-type tool( &5 & &), Polishing process($3 o} 7}&),
AE sensor(+r8F & AlA), Monitoring system(ZA] #3]),)

1. ME olell el 58 AT Avtrlel W daA

o] F7kste] g, AvtE e AEsatvl ﬂﬁi kel

HT uEF 2% A B 2] uE 8371 77 @ olFolxa . gy 7]&Ee s
Fobdel wel nES e %‘%‘ Az et FolE g F7ol A Avirtee tee ®wl uI A&k
ek whebx AlEAl el A DA A2vhFel 9l 2ayAg EPANA a7sHE BEE oFFATE
olM n&IpFIRtoRE aFHE FEE wE A —‘jﬂﬂ’dol Ackl wpepa) olefdt EAHL EAHO
el 7 ¢ A", @24 cD 83 5 B oAAS ] AEHer ayshs 9 EudHE
e 24 WHe aste nELY A¥E 27 E*“?fki AL v Tasu & A7 71EY
AatM e dAvirbgoldt 34L& weA gasic BHy Avprhol M s ndd 23YAE
oz Anlrb e wdE sABRALE 4R Al A Ak nEFe) Avtd s A7) A avd ¥
to] 2= Zttke e FFdolr] gl 7lezEe TE AA, AFstel dd& sdEsin, dvprke
ZigEds G4 98 FEAYE = Aok T dobd defel Ads miAe Faeke 9 ol

1682



AHE A7) 7 AE M 2 AsA %3
£ AR AulhB 24 bsAe AR Hg
o},

1+
mio
od
ik
ols
2
=
ra
k]
=
ol
F[F
N
= 5
ol

o HE Fohilo] &
Holch, Fig. 1€ Avidavl 738 dAEsto
ul7t dojus mAe JElYI 9o, Luys o8
Aol olgt dapgejaye 2 (D 2o

A - 21 P M
Hyp
A7)X 1y, & AFAAY Z7], pE Avkd A
of %, P & dvj¢td, H, & 71289 Aot
w8, vl A AE(Metal Removal Rate)S 4 ()&
ol&3sle] 4] ()9} Ho] viEld 5 it

_2UkrpgP 5

o f

3714, ko A, sT Avl £E, = feedrate
o]t:]-.

(D3 @l 48 AW dehdrkgaist &
o'l')a 2 wels dArkdE P o AnkEE s L B
TE&, feedrate 7} A& T2 A A Bo] AR, feedrate
A o e -‘%i?l AA dolt FALE
of gk wiZc)

EuAL7IE 27 datgdold o8 daFS W
cng, Az drkdAz ol AztEer dAnprb
2 SR oE4sE e EWALIA A
oA 2] e A AIIZF BAG Holwm, olu=
ig AukdAg ojfsld aFEE guALVE
st Bk weba EobAQl QinlARe 2zt
o AnQlzte) gAl AHAZE Frolx AR v}

Polishing tool p Abrasive
Center line of

MRR=kA |5 2
(pfj 2

abrasive distribution

- AN AN
Generated Workpiece Pre-machined f
surface surface

Fig. 1 Contact model of abrasives with workpiece

1683

Fiel &

UM me Avkela Eom whE A7)
Sse BEUALNE e 20l Fas

N

of

2.2 Hoprl3olM el AE ZtAl

AE & 1A A87t L4y oly siojg w @
Aake gzt Suls nAE g dAsse
SHE 2o welAM duprbFel Aol AE AEE ¢l
oY A7y R ES VMR o) s Ankel Rl
arle whg}l WA AE AlEzo elde] zZvvt
gapi,

AE 3139 #4d sjgoms AE oux], 2
Z Count rate 5 o1& 7}x #go] oy, & AR
ol AE 2] RMS(Root Mean Square) 743 o] &3}
Aed, oY o]H& 1) data & AN FFE B
W sl7] folgt AE data ¢ ¥ Eb3l(smoothing), 2)
Count rate 7| =7t #& & U (sensitivity)9] &
2g, 3) M BExte] BIEE T dnpd Al
g W7 4 HEAS £ olul o] RMS data
HEA7] 7] goldt7] g ol
AEms 9| el 433 doh

1 A7 )
AErms = N J(; Vin®(t)dt (3)

A71M, Vin(t)y= AE Halzo[n, AT
Hate FEFALL ovgid

Fig. 2 & dvtrtao] Aas]oj el ulel dnpd
o] ®igts RoFa Aol a9 ol dnfs
=7 dAefde 27 HAZ oA dropyr Ay
4 WAE FuR ulyolvlA Fl2g qdujwo)
b gholw A ol e A gAasla, Ao A
Agdele F5E Ad Feol A i*é‘ﬂffé e
utro} ok wheba] Aol AA#S 4 gadA
Fla o]HE& AE olux9 gz YEYA slus
AE A3 E ol §§ Auprky 7Al7h e st

T

< AErms %t

fo

I

Polishing | Polishing |
| Tool= Tool
Workpiece . Workpiece

After repetition
polishing

Fig. 2 Contact form according to repetition polishing

Initially polishing



3.1 @38 379 del ¥ HAY=A =% 7|FoB A¥EB Fd Rad 4L WA
2 AFAA Agd JHEEE 2T EARR 7b whg R kel AMTZREY F4HE AHE 9 4

74 @ 2olE SKD-11 € AME3lga, vl & Hg wel LFsIHA AMLEOR wEAZY

T ¥y 2% FFE H49E Sy Table 1 & Ao A" Avptdzrds B #
Fig. 3 & dnprt3o] Algd A3 39 2 =8

Y F79 AMRlo|aL,Fig 4 E 2% 379 2%

A g vetd Aoz IALFE AT on ¥ 3.2 AEXX 7N o gid

g3l FZE Flof lor], ajoi HXo] F4A Fig. 5 © 4843 FAHAZE Uethd 3oz 4

Ztel AE AlM9 EA 00}2 71 %’461% *o% AE

GRS i B |

Avkrba Al 3’6‘}5 %ﬁok ﬂii— AE *dl*Ml 2
3 A9 ¥ AE Az gl o8 dilE =
T AEms 232 Qg5 AAeR 4R AT
zg g3 gAY AD WEvlE AY F FF
Elol ofsl AT EAME s

Ao R, AE AMeM Yot dEE it
2ol opF wofdte] AlE &d1 ‘—O]Z%
A Aok ok Fig. 6 & A ZE AE AlA 8l
g Ao E E5EE e RoeR ‘*Zl

ks

)

o r>
" 3
F ok rzsi RS T)

(a) Rotation-type (b) Oscillation-type 2 Fo gl BUEE dFv)y Ao
: o A 2ake] AF AsAZT MY AE AME
Fig. 3 Photograph of the Polishing tools ARAPIDE TAH oA Qo AE A& e
= A=
Tool oscillation Axis of Center line A A ;;é 6}_] A% # % U]Qlfﬁi ;JEE LFEE
Oscillation direction ANEA7R FH57] A8 HSATH71(x10 ~ x100)
\ : o Zdf?;%%ﬂ(xloo ~x1000)2 TFAF | 9la, &
‘ Aysicrel Fote Ak SA717) s W)

2~E (50 Kl ~ 500 k) Al-&38te] B edh wo|=
el AAE dAdzE 249 + AdA sk
T Az @A 8ol3=E RMS-DC HE
717F Wslel A

Splndle‘_

Polishing
Tool

Developed
AE Sensor

Fig. 4 Principle of oscillation

Commercial
AE Sensor

La---g

Table. 1 Condition of polishing

ommrcial Developed
AE Unit AE Unit
Polishing — type Rotation [ Oscillation [
Polishing Machine POLYEM-1205 [] E—, - =
Spindle Speed 900pm | 500pm E SR="
Workpiece SKD-11(60 X 260 mm) o mpuLler J AD Converter Oscilloscope.
Feedrate 400 (mm/min)
Pressure 5 (kgf/ cm?) Fig. 5 Experimental arrangement for polishing process
monitoring
100, 600, 1000
Grain Size(mesh) 5000
2000, 5000
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Fig. 9 Photograph of surface reflection on polishing
surface of rotation and oscillation
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