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Finite Element Analysis of Laser Glass Bonding Process

Seok Kwan Hong*, Jeong Jin Kang, Cheol Woong Byun

*Korea Institute of Industrial Technology

ABSTRACT

This study is aimed to analyse the laser glass bonding process numerically. Due to the viscoelastic

behaviour of glass, the extremely large deformation of the frit seal is resulted continuously over the

transition temperature, so that the thermal boundary condition be changed in the entire calculation

process. The commercial FEM algorithm is restrictively able to remesh the large geometrical boundary

shape and to adapt the boundary conditions simultaneously. According to our manual adaptation of

increasing the laser line intensity to 700 mW/mm, it is possible to estimate the thermal glass bonding

process under the fracture stress in principle. But it should be studied further in the case of high

laser line intensity.
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Table 1 Material properties of PDP glass and frit seal.
Unit PD200 IWF-DT430
Young' modulus MPa 7.60E+04 -
Mechanical Poisson's ratio - 0.225 -
mass density Mg/mm3 2.27E-09 7.20E-09
thermal expansion 8.70E-06 7.20E-06
Thermal Conductivity mW/mm-K 1.15 0.756
Specific heat mJ/Mg-K 7.00E+08 7.00E+08
Annealing point °C 620 310
Viscosity fixed point Softening point °C 830 353
Working point °C - 430

Journal of KSLP, Vol. 11, No.

3, September 2008



7&!5(‘

#HolM &l

laser power? beam ¥-& TLefjo} it} 03
/\11—; A o) dAA sl el 4
A, feo wil= el EHAE,
(stress rate), HolEn 2H S ‘?}}:—
Y Are] BAA el 5
SHA|

HA
J}H

i
4e
o

*A
i
£

P
i

_&.
o 1%

=) 01
2w
% oM

C)q

rE
4>
=

= o
ofo
[0
o
N
B=)
A
o
ot
ol
o
2,
£
_llN'
of
)
ol

e o B

2
rir
o
U RN vt A |

2
H
Eh

]

3 98 ARl exol wE A% fit mud

Frit seal-2 &7|ol= TAMO & EZX|Blcr) laser®
BE Ajelgo] SEsl el ol a7t MES
ARG, guido g gl Gl (glass
transition temperature) e}l A= brittle-elastic 7
& 8P, fEldolers Txjofjal= thermo-rheological

simple visco-elastic A&-& o}, 11 Bt} ¥¥ =

L 2 rof|A= thermo-dependent viscous flow 7%
£ 3= Zle® el QtH5] £ laser bonding

J

A seal HHO] 2E=RLTE WrufEol

o

AT S-S SAle] arslief gt et )
F AT thAo]IE Newtonian flow® 7}45}o]
BfjA] wopslgleh whebs Ak o] rigid-

visco- plastl 9] o=opAS
o ewol WA

Flucher-Tammann) equation-&

AHgokon], =
golstr1 98 VFT (Vogel-
o]-gst ATt 714

T= Ao &x0|2, A, B, Te= Argrolm, A%
#(reference point) 3714 A= oleffo] Table |
W2 S AL At

o=3n(1)e )

B
log A e
= A 77, )

Hi, PDP glass+= seal®] working point Ht} T
=2 transition pointE 7FR]B R elastic model 2
7Hdekelt B Aol A= sealo] iRy ARS
st gato] AfpAgdE o z7lof scal WO
FolH edge flux HAIRHO] FA == Flo] Fa
rae 3

13

(a) 0.5 seconds

(b)Y 5 seconds

{¢y 10 seconds

(d) 15 seconds

Fig. 4 Deformed shape of frit seal along bonding time.
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