Chapter I

Introduction

Glass is usually ir g But if complicated shapes or
- P p

new composite material€ >Jass ¥

also be fabricated b ; ass powders. These glasses

7onolithic glass pieces can
are ground to smiall 4§ ‘v 2 be fiped o any shape with an
appropriate binder. Comime -» sl sic type used in this study,
because the composition ' i ailable at constant composition,
and it is very stable agin

The objecti 2y Ton of monolithic glass

v

pieces by viscous, 48 g - range dilatometer for

ong - rama dilatometer is built for
sintering  specimens 7 e  range %/ i A, ilatometric  softening
temperature) %ﬁlﬂ.ﬁx_ﬁﬂ ﬁﬂjﬁ m‘ﬁrj because the ordinary
dilatomete d _in _labor: ilj { ti’?.ls inkage-“in ; this range. In
this &ilﬁﬁ asﬁsﬁﬁ jlsﬁis a maﬂe because the

viscosity is the primary variable to calculate the time for sintering and it

on - line study of Exe sintering.

is used to compare the behavior of shrinkage of different glasses. The
viscosity level can be indicated in terms of logm, 1 in dPas, by giving
the temperature at which a specific value of m is reached. This is done in

the format T(nn), T in °C, value n.n is the numeric value of log m.




There are two parts in this thesis, theoretical part and experimental
part. The theoretical part is to study the vicous sintering and how to
construct and know the principle of the long - range dilatometer while the

ecperimental part is to prepare the specimens and study the sintering of

them. This thesis work is illu

the flow chart below.
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Fig. 1.1 Flow chart of thesis work




Literature Survey

Kim and Ondracek (1995) studied the viscous sintering of glass

powder. They studied with the commercial gzlass, borolilicate glass, soda-

lime-silicate glass, and quartz which was ground, and one fraction

(100 - 120 um) was select'r Jifafig specimens (6 mm deameter, 25

mm length, 70 = 2 % “tHet rﬁe obtained by uniaxial cold

pressing (135 Mpa) "4 B at] 12 \;___:E-n\.,\..- sintering temperature (Tsin)
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Fig. 1.2 (W) Linear shrinkage and (0) viscosity as a function of temperature

for (a) soda-lime-silicate glass, (b) borosilicate glass, and (c) quartz

glass.
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Rahaman and Jonghe (1990) studied about sintering of glass powder
under uniaxial stress. The sintering of spherical borosilicate glass powder
under a unaxial stress was studied at 800 °C. The experiments allowed the
measurement of the kinetics of densification and creep. The viscosities for
intering stress were found to increase

ﬂtatlve agreement with Scherer s

theory of viscous sin i-!lu-.—-»t @In addition, the quantitative

comparison betwee i, | e ows good agreement, the

measured viscosity © 13 k glass  wa 1x 10 dPas compared to

creep and bulk deformation,

&3 x 109 dPas obtaine : 'I%zf' Scherers theory.

. kinctics processes  viscometry,
crystal growth kine g were used to determine
the activation energi€s v S i \ stal growth, and sintering
behavior of the standard " 10, and two crystallizable glaés

powders in the -ealcia: nosilicate S a system which sintered

successfully to "‘f, ' 20 rgy for sintering was

comparable to the ctivation energy of visco flow. When the apparent ;
activation energy for “thies sintering préekss was lowe than that of viscous
flow, smterq uaﬂ axm EJ%D w EJ’] i rate because the
precipitated _ crystallin e :etirﬂe]i lﬁ ﬁ rinkage of the
pores.% m\iﬁﬁ ﬁﬁj %‘m of particles in
contact. chemical treatment was partially successful in suppressing the
onset of surface nucleation of the precursor powders.
Conradt (1994) studied the thermodynamic approach to viscésity ‘in
the glass transition. The glass transition is re-investigated by means of the

formalism of linear nonequilibrium thermodynamics. The process is treated

for melts cooled down below their liquidus temperatures‘ in terms of three



events. These events are, in the order of decreasing temperature: by-passing
of crystallization, freezing-in of stress relaxation, and freezing-in of near-
range structural relaxation. Conditions for the viscosity levels are derived at
which each of these events is accomplished. The model is tested against

data of five one - component,, the

simple binary and temnary, and three

multicomponent systems. Wi ihe S Lol f this test, it is confirmed that
p ¥ . '/

ﬂlevels typical of the glass

cooling rate. An explanation

the model correctly des

transition, as well

3
for the 101 dPas rule

AU INENTNEINS
PRIAATUAMINYAE




	Chapter I Introduction
	Motivation, Objective and Scope
	Literature Survey


