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ABSTRACT

This study explores the compression molding of diffractive-aspheric lenses using GeSbSe chalcogenide
glasses. A mold core with diffractive structure was prepared and a chalcogenide glass lens was molded at
various temperatures using the corresponding core. The effect of molding temperature on the transcription
characteristics of diffractive structure was examined, by measuring and comparing the diffractive structure
between the mold core and the molded chalcogenide glass lens using a microscope and a white light
interferometer. In addition, the applicability of the molded lens for thermal imaging was evaluated, by
measuring the form error.
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Fig. 1 Schematic design of the diffractive-aspheric
lens

Table 1 Thermal and mechanical properties of
chalcogenide glass (IRG25)

Thermal properties

Thermal conductivity WmK 025

Thermal expansion coefficient 10K 14

Transition temperature (Ty) °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 design of the preform for
diffractive -aspheric lens molding
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Table 2 Molding condition and process parameters
used in this study

Preheating Heating Press ggzﬁfg
Temp. Top plate - 320 3307 200
0 Bottom plate 280 320 320 200
Pressure (MPa) - - 0.2 0.05
Unit-process time (s) 300
* Temperature of top plate in Press step
Condition no. A B C D
Temp. (°C) 320 325 330 335
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Fig. 4 (a) Diffractive-aspheric surface image and (b)
microscopic image and 3D surface view
of diffractive ring in the mold core
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Fig. 5 (a) Diffractive-aspheric surface image and (b)
microscopic image and 3D surface view of

diffractive ring in the molded chalcogenide
glass under the condition A
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Fig. 7 Diffractive-aspheric
microscopic image of diffractive ring in

surface image and

the molded chalcogenide glass under the
condition A~D
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