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In the present paper, numerical simulation about press—molding of glass lens is investigated. Since constitutive

equation of glass depend on time-history and temperature, stress relaxation is observed on the glass subjected to

applied loading, and these behaviors vary drastically depending on the temperature. In the present study, creep test

has been conducted to determine the thermo-viscoelastic properties of glass. The creep function obtained by the

experiment has been transformed into relaxation function employing Laplace transform. Shift factor which gives the

relation between the time and temperature can be determined by creep test under several temperature. In the present

analysis for press-molding of glass lens, history of the temperature and its distribution is computed by unsteady

heat conduction analysis prior to the analysis of cooling sequence. The total FEM analysis for press-molding are

executed taking into account the nonuniformly temperature distribution in the glass lens. Residual stresses under

some processing conditions are estimated, and the optimal conditions of forming process are discussed in detail.
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Fig.1 Schematic of creep test.
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Fig.2 Relaxation modulus k(t) of TaF-3.
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Fig.3 ‘Shifted’ relaxation modulus for each
temperatures and identified master curve
using Maxwell model.
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Fig.4 Shift factor of TaF-3 estimated by creep test.
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Fig.5 Maxwell model for viscoelastic materials.
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Fig.6  FEM model 1 (spherical lens ; R=18.5[mm])
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Fig.7 Pressure and temperature condition in
forming process.
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Fig.8 Temperature distribution in the glass lens
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Fig.9 Residual stress (von Mises) in the spherical lens
(model 1, t. = 150[s]).

a,,(max) = 2.8[MPa]
o, (min) = 0.007(MPa}

[MPa)
| e
o 04 0.8 1.2 1.6 20 24 8

Fig.10 Residual stress (von Mises) in the spherical lens
(model 1, t. = 300(s]).
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Fig.11 Residual stress (von Mises) in the spherical lens
(model 1, te = 600[s]).
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Fig.12 Residual stress (von Mises) in the spherical lens
(model 1, te = 300[s], uniformly temperature dis-
tribution).
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Fig.13 FEM model 2 (aspherical lens)
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Fig.14 Temperature distribution in the glass lens
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Fig.15 Residual stress (von Mises) in the aspherical lens
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Fig.16 Residual stress (von Mises) in the aspherical lens
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Fig.18 Residual stress (von Mises) in the aspherical lens
(model 2, ¢, = 300[s]. uniformly temperature distribution).
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