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A Study on Cutting Behavior of Plate Glass
Using a Piezoelectric Ceramics Actuator

K. W. Lee(KIMM), T. J. Jea(KIMM), S. D. Choi(KIT), S. H. Jeong(KIT)

ABSTRACT
Recently FPD(Flat Panel Display) is used in various field to display enormous information. So cutting technique
of flat panel display is needed for producing variety display merchandises. In present, cutting methods of flat panel
glass includes breaking process. But this process occurs many glass particles. This glass particles are directly related
badness of merchandise and falling productivity. In this paper, to cut front substrate glass of LCD and to get
optimized cutting condition are tried for eliminating breaking process with developed glass cutting machine using a
Piezoelectric ceramics actuator. It is known that the vibration of Piezoelectric Ceramic have effect in crack proceeding

through the analysis of fracture section.

Key Wonrds : Piezoelectric ceramics (73 Alg}®), Vibration (315), Wheel force (B 31%F), Vertical crack length
(FATE Aol), period(F7])

1. M8

FE AR Ay BhoE 1 JrE AZ gz .

Hom 73] ALY 4 A& g2Fdold e

Aol Bast $A @ taZdol AF e |

As We 2 durleel Bastd Weel e Varaton
£7) 22808 F Baol el ola) e st

& wae BEg 2aoz BP0l e A mm
QA BA ga, A FAQ dolAE 9F :

z:‘-];);:}’ g _(x_:)bl-, thermal crack rial/xg, \%L% ZéT\;l-é":E = Pn fic cylinder  Piezoeleeiric C . (SI;L;D;I“)
oz 7]eAA EAd o8 dA o] V&g HEA
717 ol &= o gl Ut Fig. 1 Principle of plate glass cutting

£ dFdAE gAd A AFdolge § A using Piezoelectric actuated system

52 089 BB KLY Q2§ oldlsin
Tl A AYE B3 YA Aty Ao olg)

o] RFol #3 #d A vA &g disfA 3. HchAy
Yol B gkt
2. O|E g 2lg| AA AP FAL wheel force?t Tl 2l
A7 Hx gLy FEIE ol &3t AsA
Fig. 12 &3 AE dZool8g ol43 fg (e A XF), T, 83L& AA7HA 4F
AddR e 75 A9 E g Nd=Er F¢ A Agteld] 27tsts e MBREEE o] &35la 2194
AEZ wheelo] 78 7]18E FE2& & wheel force =, 7MEEE, FF4EEE Ao & £ JA s
E A3, 4d Agde vt e A2E A Aoy FEZlge g 07mm(t) FLIkE
(L. ZAXE, Fob¢, 8L HAD & QA o glass®) ™ 8- square wavedE 1A H L, 71FE
4A Aty AFdolH e 3 A5l oM +HE EE 60~300mm/sZ2 3t o} of o) AF= 60mm/s
25 o194 FAFEE AANA Hdde AE g 718 oz 3y

-249-



4. 23

100mm dole] & AWz A Al Fig. 2% 2
ol B plaed) N e FAF) vjN VEL FUL

o} 2000Hzol A A7bA <t F7be) Wl oF 20~30mme)
FAFE Aol FE 2oy AF bardolME

P
F10~15me] FHFE dol F/E A

200
&0 T 25kgf-wheel_force(fist plate)
£ =
b 160 /"’;4 —#— 2 Skgi-wheel_force(vacuum bar)
Q
o W —a— 3.0kgt-wheel_torce(vacuum bar)
g 140 = —— 3 Skgf-wheel_torce(vacuum bar)
é 120 —n— 4 Okgf-wheef_force{vacuum bar)
g

100

0 -20~+20 -20~+40 -20~+60

Votage (V)
Fig. 2 Comparison of vertical crack length on short

specimen

500mm Zol2) F AlH@ez G Ao Fig. 33
Zo] H# plate = FAF vsiA A5 =9
= @ 2000Hzoi A Q7EAY el wat o 15me)
FAFE A E2XE 2oy AF v FME
AFA A% FAFE AAEA7} Jeptx Sk

200
‘:’ 180 —e— 2 5kgt-wheel_force(flat plete)
%’ 160 PSS e o —~m-— 2 Skgt-wheel_force(vacuum bar)
¥ 140 % —— 3.0kgt-wheel _force(vacuum bar)
] —— 3.5kgf-wheel_force(vacuum bar)
§ 120
‘>6 100

0 -20~+20 -20~+40 -20~+60

Voltage (V)
Fig. 3 Comparison of vertical crack length on long

specimen

33t drn] 7 (Mitutoyo ATI12-120F)2 E3) Fo
< FAEHen, Table 19149 Zo] BF A] &
ol ¥)3hA vertical crack length?} F718 AL &
23 FABAH@ANE Yty 99 3714
FHE JAFAHE), (©), @AM E &84 FA
Ak

A7FHAF 500Hz(b)NHE FH Zo] 120,
2000Hz(c)N A& §H Eo] 30m, 6000Hz(d)s) A&
10mZ YeEldch o] R 22 60mm/se) ArEEe} ¢
by, a8 Y £& Adstd QAsbFoiee
FAFHN 22 F7)E 23 YoeE AL FA6Y

=

L2 Ay 2 g

-250-

Table 1 Cutting section comparison of vibration
and non vibration
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