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Improved Precision Machining

Ps O F L A R _ 2 & FEEE AR L xR &
AL, =5, 4o, ofFE T, olA4d AT ol HE

] Nogn

Jae-Yul Shon’, Seung-Hoon Ro™", Yo-Han Lim" ", Jong—Hyung Lee™™

)

<Abstract>

Among a few items with world wide competitiveness are the semiconductor and the
LCD. Grinding/polishing is the most significant process in manufacturing
semiconductor wafers and LCD panels, the most critical quality of which is the
precision rate of the machined surfaces. It is well known that the control of the
vibrations is the major factor in maintaining superb machined surfaces. In this paper
the dynamic properties of a grinding machine have been investigated through the
frequency analysis test and the computer simulation to deduce ideas of design
modifications for improved stability. The alterations have been applied to the
simulation model, which is supposed to have identical dynamic property with the
original structure, to identify the effects and to finally achieve the satisfactory level
of stability. The result shows that the machine can have much improved stability
with relatively simple design changes, and also can improve the surface quality of
the products.

Keywords : Grinding, Machined surface, Design Alterations, Stability Improvement,
Surface quality

1.4 & Are(bzeA]) 2 sAF(LCD)e 7kl St
durdow FA7A L A&7 xFe] AA

A Fu Az T FAA BAEE A W FAEY] ULV AstE R HW A2}
I QlE BokE wheA LCDE 33 450 JbE BZHe FE AuE YA A7) 9
ettt wheA] dlojH el LCD 71 7Feol  HEss Aol F de AAMAE 7=l
T AL 29U ArHAe xW dAxEAe  d4ds] aTdn. 2 A A8 AlEY ol
AiEns 7hE wve B4 A1E 59 4 & 9 99 Qe 554 24 e
« AR, EHAckololdl 2t T, E, TH T Gresident CIES Dacgu co. Iid b D, o

. WA A A Fo 3T sha 7] A 5o : orresponding Author, School of Mechanical Engineering,
* LAl » BHT, WD Sl S5 9T, Kumoh Institute of Technology, Prof., Ph. D.

4=, Ti¥, E-mail: shro@kumoh.ac.kr #++  Engineering Team, Pnt co., ltd.

e AI) Y (F)IAE, 7 EE w#x%  School of Mechanical Engineering, Kumoh Institute
sk A3 Y Fo RN V) ATETRE, W, LIl of Technology, Prof., Ph. D.
sk A 3] 9 Aol B usl F¢] B S AlE w0k Business Incubation Center, Yeungnam College of
wrrernd 591, 2O TS o9l Science & Technology

seekGraduate School of Kumoh Institute of Technology

,99,



™ oF N ek o AR . < .
[ ‘w H;IEO - ..«M o
i AR S 2 < ol e ™ £ .| g .
,9!4. UT.C_ZIZI 111_ ) — & - W o
oy oE P 7 8|2 Elgl s|=2W
— kB Jo N - = ® [ ] L4 = o = 9 S| 388 8|52
o ol = T H 9 " — H 2 | 5 £ $2 3 =|o%
s L_owmw o8 0 8 [TO T <[] CE B 9”77
TN Aﬂﬂlﬂoﬁvoﬂa o - - 5 & £ 2 >
— W= o y me
Mﬂdl “.WE ,A.A él En_mo % _” ~ ﬁ m . | £ w
Mo oo WU 8 ml 5 g 2
w aoRw o W < o 8 £ p B o o
P ¥ =) - £ « 5 o | 3| & |8lxp €
o= ﬂuﬂﬂy‘%xmﬂ& 5 il 2 g z 2|8 Z|3|EY 4
o RO @ﬂolﬁo@_%:l £ . c 1 % 5| =] 8|8 °8 ¢
o Ew aogrtecs 2l : £ g
= Jﬁio EXRNC _ — o 5 s — g 8 =% g
—_ <y goTEoﬂ N @ aLﬁo b= Z o ) .
T T_Z (i <) = =3 Slecee 3 = @ . C
, il Lo~ X0 ﬂﬂ_rw c ® |2 7 ~ > 2 l @ s
< S = %00 @ HEEE o 8 s/l & |3 2
o — o i 3 3 o |@ g |8l E
T o T H T t g =5 b 8 = S |2 e|pe
il TO AT __ﬂuﬂz oo & W\ = g < (%) [} m c | £EE
z R A e i . - - S & /5§18 <5128
< wr T v o 1 "R s ) 2 ¢ ) gl 13| 8|58
Bl K ) o = H ) 5 5 o 5 &8¢
= G S B o O sl =~ 5 = 2 2 <| E
‘#_...\M.O
o Moo g o o o o) & e )
oF T o) ol i jen ﬁr Wﬂ zl, mwa Wo X _n,% mP yﬂ Ml nu g mr,.w T o o
o) ) 0
o TG o o]E B < w Lmh Nj o O = PN o = T W %‘ i fy
e T = X = Jo & o oo 5 ar <3| ¥ Foe © o M oY o
ho? o Mo —— =2 gy =L mr & WX TR iy
. R LT R = 3 o R EwmE X 9 N
58 R H T > i = o o N 1l iy —— oy wwm R o) T+
fo i N < N 0 o- X Mo o )
= Lﬂ%n;.»lﬁ]?ﬁ RN 5 S H & . ™o mM ﬁo_ﬂwﬂhdbb Mnd|
Doy DX ioi%mﬂmmaﬂﬂm = Mcm = o X ﬂov%vmo N
@o# HE_ﬂﬂﬂ ﬂ%a ﬂ‘_mm_wrﬁu:wﬂ h o B wiwn 7&1__/| & QM_lli T o
f ~ —_ = —~
Sap®vE g  FATETCEE o m  F )y w2 pEgEIi T,
) = _ x| oy F : — ( ™ 0 ol
C¥amaemes Y g hlIRroeRe R - E S S A s G
s P N . g - IO 2o, ° < of w X o o b B o
g B 0T Dok ™ oy T < W , TS| T L LI -
< s W Moo - BN R I o + 53 . cal v N o oF o
=0 HTMM] R K o mJ bR Jo g ] X 3 = wiwn z N o Mo X R R 4 J— xr
) ﬂﬁ?ﬂﬁﬂ%%ﬁ £ F = T T ox YT ow dy o
= e o Ml NN + 70 & N — S S NI : ¥ =L A e o
<. — 3 - K . X N = — Ly X;
MMMMTMQXL%EXL mh M%ﬂ%%ﬂmﬁﬁw 3 wﬂu V_ﬂ ] — Hmmk_moﬁuiowﬂ%yww ATﬂaAﬂW
H — — U —_ T ﬂ_HJ|J|L‘|‘|_ " -)
ﬁdﬂwﬁm—mA m ﬁzn REST gyl Lt 5 2 3 I T T A zﬂwﬁmzf
CoPIEIE T TEEREzdac. t o %% . SF LEiLRD A%,
)| ﬂAl 3 : o — ! . o [a\] )
N WM ST T 2 MO HBTTR & 0 F

- 100 -



WEBIPE S B G i el A2 A25 (2009. 05)

\)

313535 34

A (column) 2 o] ~(base) AT 2

S B43l7] 9t 24 Fig. 2(side view)
o

Te fAel AAE HAen Fus w4

wel oo > 10 off
o

S st o} Fig. 32 Fug 4 A
Avtoln 12} nHFESFE 28HzYS 9l
T Ao

s
oz J-' | i
= s R
e : e Ay 1
0z i i T
|
S
az o e [ e e e e e T
| Tty s T b ) 2
-0z I |
f B
o
oz
—-a-n—-l 'II-\_ —— R —
oa |HELSIN e e e  |
!
u] 40 =1 120 120 Hz

Fig. 3. Transfer function of the grinding machine
(impact applied on 1 of Fig 2).
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Fig. 4. Transfer function of the grinding machine
(impact applied on 4 of Fig. 2)
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Table 2. Natural frequencies and vibration modes
of the original structure from experiment
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Fig. 5. The simulation model for the analysis of

the original structure.
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Table 3. Natural frequencies and vibration modes
of the simulation model
Natural Vibration mode
frequencies (obtained from the simulation)
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Table 4. Natural frequencies from the experiment

and the computer simulation
[Unit : HZ]
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Natural : )
simulation

frequencies
1st 28 28
2nd 32 32

Experiment

3. AA AAHLY =5

0,
lo

;
N
e

AN TxE B4 g
AES5 28 32 Hzol sjdats A
ob-¥ wakel Aol wWehA o

T2 B34S

rlu

off Hif X 12 o

1 o ol

o
o
=2
=3
i
fd
Ho
X,
offt
\
ox
o|
o
LS
O offt iz & K1 ORI e

e FuAssle] B A7

!
i
ju

I E ul H
—— — ]
= =1/
—
KA
O
————
60mm
<QOriginal> <Alteration>
(Rear view)

Fig. 6. Design alteration of column.
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Fig. 11. Magnitudes of vibrations along X direction.

- 103 -



A A

S|
=

871 4k

7o}

& 27A 7

A=

2]

4) +

GRS o w RS M
ﬂEE@ < o HE o 0
N oo FF R
° N &
o o] o T EK = o
L|1r5 —_— \Irvt,l
M B KT 0 o 7o) %
= = -~ . r=u
SR
ﬂnwrﬂm\_oo,_]mm EEW«
R T o oy <
_@Euxﬂﬁﬂ T g0 wo HOF
%%Eﬂﬁaﬁ%dumr_moﬂ
o X
A%%%@fﬁ%ﬂ%ﬂ
el L.ﬁEOWmlﬂ_/uﬂxﬂ e
Py R EE e
0 = X B3 :
S - - R
SO X WP LN
TX BT T X MoH "R
TR N BTN N O o
2
3

Original structure
Improved structure

T T
- @ © < o o
(=) < = = =

=) =) =] =)

o | aorper g g po saprygnede

50

40

30

20

10

Fraquencv[Hz]

Fig. 12. Magnitudes of vibrations along Y direction.
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Fig. 13. Magnitudes of vibrations along Z direction.
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