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ABSTRACT

This study aimed at identifying and optimizing the heating-condition parameters that cause surface defects
during the compression molding of chalcogenide glass (GeSbSe) lenses through thermal analysis. We derived the
optimal heating conditions for molding chalcogenide glass lenses through thermal analysis and analyzed the
surface defects. As a result, we observed a significant reduction in surface defects, which verified the analysis
process.
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Fig. 1 Schematic design of the target lens

Table 1 Thermal and mechanical properties of
chalcogenide glass(IRG 25)

Thermal properties

Thermal conductivity Wm-K 025
Thermal expansion coefficient 109K 14
Transition temperature (T,) °C 285
Softening temperature (Ts) °C 310
Mechanical properties

Young’s modulus GPa 22.1
Knoop hardness GPa 1.13
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Fig. 2 Schematic of the molding part in GMP-54-5S
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Fig. 3 Schematic modeling of heat transfer mechanism
during heating process
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Table 2 Temperature of mold interior and exterior T oem, ojHd EuAde Aed FHe A
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Setting Mold Mold
(Bottom plate) interior exterior
Temp. 200 310 320
0 300 450 435

(a) surface A
Table 3 Initial molding conditions based on thermal

properties of chalcogenide glass(IRG 25)

. . Gradual
Preheating Heating Press cooling
Temp. Top plate - - 330 175

(b) surface B
Fig. 5. Surface images of chalcogenide glass lens
Pressure(MPa) - - 0.2 0.1 molded under the initial molding conditions

(°C) Bottom plate 160 330 330 175
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Table 4 Molding conditions to verify the effect of
parameters on surface defects

Gradual

Preheating Heating Press cooling

Top plate - - 315/330 175

Temp.
(°C) Bottom plate 160

315/330 315/330 175

Pressure(MPa) - - 0.2 0.1
Unit-process time(s) 800/1,000

Condition no. A B C

Heating/Press

step temp.(°C) 315 330 315
Unit-process time(s) 800 800 1,000
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(c) condition C
Fig. 6 Surface images of chalcogenide glass lens
molded under the conditions A~C of Table 3
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Table 5 Modified molding conditions based on
thermal-analysis results
Preheating Heating Press Gradual
cooling
Temp. Top plate - - 300 175

O Bottom plate 300 300 300 175

Pressure (MPa) - - 0.2 0.1

Unit-process time (s) 750

(a) surface A

‘

(b) surface B
Fig. 8 Surface images of chalcogenide glass lens molded
under the modified molding conditions
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