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ABSTRACT

A technique of vibration assisted scribing of LCD glass substrate is developed in
this thesis. An additional piezoelectric actuator is implemented on the servo controlled
loading mechanism of the scribing machine, and a periodically varying load superposed
on the constant load is provided to the standard scribing wheel. It is found that under a
proper vibration frequency condition the median crack depth is significantly increased
to about twice of that without vibration assisted scribing. As a result, automatic
separation of the glass without the need of breaking process similar to the case with the
use of toothed wheel (penett) can take place. On the other hand, while the bending
strength of the glass panel after scribing by toothed wheel is merely about half of that
resulting from scribing by standard®wheel, it Femains almost unchanged by the
developed technique. Hence the cost (.)If W_Q;eels and sc.ribing machine can be reduced
since toothed wheels can be replaced apd t}f‘e ;;roposed technique can be applied by any

commercially available machine:

A fundamental theory of vibration assisted scribing process is also manifested. It is
proposed that the rapidly varying periodical scribing load does not lead to as much an
increase of the plastic deformation as that due to the servo controlled constant scribing
load. Instead it mainly results in an increase of elastic deformation. The increase of
median crack depth through elastic deformation can avoid the lateral and radial cracks
induced by large plastic deformation which are usually observed under an increasing
constant load condition. The noticeable elastic component of the increased median crack

depth was confirmed by experiments, and the proposed theory is verified.
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Glass Scribing Wheal

Glass Ecribing Whesl in Mitsuboshi Diamond Industrial Co. Ltd includes many sorts
such as Sintered Dhamond as well as carbide material which fitted to the wse of glass

cutting. The group of all-purposs products whose sharpness is srarantesd is offersd.
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Axla offers its material and size fitted to standard cotter.
MMaterial: Tungsten Carbide Sintred Dhamond
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Corning® EAGLE®®" AMLCD Glass Substrates

Material Information

Display

, Technologies
¥ CORNING

vt g el I b

MIE 201
Issued: August 2002

Glass Type — Alkaline Earth Boro-Aluminosilicate
Forms Available — Fusion drawn sheet

Principal Uses — Substrates for Active Matrix flat
panel displays

Properties

Where applicable, units are stated in Metric and English

Mechanical

Metric English
Density (20°C, 68°F) 2.37 g/em’ 147.9 b/t
Young's Modulus 70.9 GPa 10.3 Mpsi
Poisson’s Ratio 0.23 0.23
Shear Modulus 28.9 GPa 4.2 Mpsi
Vickers Hardness 642

(200 gm load, 25 sec dwell)

L kR Corning Incorporated.
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