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Prediction of thermal shock failure of glass during
PDP manufacturing process

Jae Hyun Kim*, Byung Ik Choi” and Hak Joo Lee’

ABSTRACT

There is an increasing need for large flat panel display devices. PDP (Plasma Display Panel) is one of the most
promising candidates for this need. Thermal shock failure of PDP glass during manufacturing process is a critical issue
in PDP industry since it is closely related to the product yield and the production speed. In this study, thermal shock
resistance of PDP glass is measured by water quenching test and an analysis scheme is described for estimating transient
temperature and stress distributions during thermal shock. Based on the experimental data and the analysis results, a
simple procedure for predicting the thermal shock failure of PDP glass is proposed. The fast cooling process for heated
glass plates can accelerate the speed of PDP production, but often leads to thermal shock failure of the glass plates.
Therefore, a design guideline for preventing the failure is presented from a viewpoint of high speed PDP manufacturing
process. This design guideline can be used for PDP process design and thermal-shock failure prevention.

Key Words : PDP (£22v} tj A& o] 3]d), Thermal shock (B Z2), Failure (3}+<2), Thermal stress (8 -29),
Critical temperature difference (Y #] 2% X2}¢)), Thermal shock resistance (832 #84)

71549 o = Thermal diffusivity
h = Heat transfer coefficient

F = Cumulative failure probability Bij = Thermal modulus
o, = Weibull threshold stress 0 = Non-dimensional temperature
O, = Weibull characteristic stress € = Non-dimensional time
m = Weibull modulus 1 = Non-dimensional distance
S = Strength of PDP glass p =Dynamic viscosity
A = Surface area of glass specimen Re = Reynolds number
O.exp = Coefficient of thermal expansion Nu = Nusselt number
E, v = Elastic modulus, Poisson’s ratio Pt = Prandtl number
k = Heat conductivity Bi = Biot number
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Fig. 1 Photograph of thermal shock tester
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Table 1 Material properties of PDP glass

B v Corg” K o
(GPa) (Pppm/C) (W/mK)  (m¥s)
Domestic
773 0.17 10.4 0.97 0.44¢-6
glass
Japanese
81.5 0.17 9.84 0.97 0.44e-6
glass

* E and o, are measured values.
P

** v, k and a are conventional values for soda lime glass
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