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Abstract: Aspheric lenses used in the

single-crystal materials (Ge and ZnS, etc.) by the costly single point diamond tuming (SPDT)

As a potential solution to reduce cost,
attracted to fabricate IR optic.

chalcogenide aspheric lens with form accuracy

thermal imaging are

of the

typically fabricated using expensive

process.

compression molding method using chalcogenide glass has been
Thermal deformation of a molded lens should be compensated to fabricate

submicron-order. The thermal deformation

phenomenon of molded lens was analvzed ant then compensation using mold iteration process is followed

to fabricate the high accuracy optic. Consequently,

it 1s obvious that compensation of thermal deformation

is critical and useful enough to be adopted to fabricate the lens by molding method.
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Fig. 1. Schematic design of the biaspheric chalcogenide

glass lens.
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Table 1. Processing conditions for the mold fabrication.

Grrinding process

Wheel configuration SD 2000, Resin bond

Workpiece speed 350 rpm

Grinding wheel speed 37,000 rpm

Feed rate 1.0 mm/min

Depth of cut 0.25 um

Polishing process

Rough:1.0 um,
Finish:0.
Nylon

Diamond paste

(Grain size) 25 um

PPolishing medium
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Thermal  and  mechanical  properties  of

Table 2.
chalcogenide glass (NBU-IR1),

Thermal properties

Thermal conductivity (W/m-K) 0.23
Thermal expansion coefficient (10 5K 14.1
Transition temperature (T )(°C) 285
Softening point (T2(°C) 309
Mechanical properties

Young's modulus (GPa) 19.11
Knoop hardness (GPa) 1.3
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Fig. 2. Schematic of the molding part in GMPP-54-55.

Table 3. Molding conditions and process parameters used

in this study.
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Fig. 3. Surface images of the molded chalcogenide-glass

lens.
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Fig. 4. Form error comparison of the prototype mold and
the molded lens. (a) surface A and (b) surface B.
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Fig. 5. Schematic of lens deformation after molding.
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Fig. 7. Calculation of effective deformation of surface A
from form error of mold and molded lens.
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Fig. 8. Form error of the chalcogenide glass lens molded
using a compensated mold. (a) surface A and (b) surface B.
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Fig. 11.

Mold and molded lens fabricated in this study.

Table 4. Lens design parameters, molding tolerance, and

the measured values.

Form Rough De-
Term error ness Tilt N
(PV) (Ra) center
Fabrication < 1.0 < 20 < 3 < 20
tolerance pm nm arcmin um
Surface A 057 13 125
1.61
Surface B (1.38 bal 9.95
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