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Abstract: The chalcogenide glass has superior optical properties in IR region transmittances. We have
determined the composition of GeSbSe chalcogenide glass for the application of good IR lenses, resulting
in the composite rate of GewwSbxSess. The optical, structural, thermal and physical properties were
measured by Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), Differential
scanning calorimeter (DSC), X-ray computed tomography (X-ray CT) respectively. The fabrication of the
chalcogenide glass lens for infrared optics applications was proposed using a diamond turning machining
technology which is known as the suitable ways for the production cost reduction and the accurate
fabrication process control.
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Fig. 1. Sample of chalcogenide glass.
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Fig. 2. XRD pattern
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Fig. 3. DSC curve of chalcogenide glass at quenching
(a) and slow cooling, (b) conditions.
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Table 1. Glass transition temperature of chalcogenide
glass at quenching and slow cooling conditions.
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Fig. 4. Transmission curve of 3 mm thick sample of
chalcogenide glass at quenching and slow cooling.

Fig. 5. Cross section images of X-ray computed
tomography.
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Fig. 6. Chalcogenide asphric lenses form and
specification.
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Table 2. Chalcogenide aspheric lens machining
conditions.
Condition _T°U8R  oorifiniching D Ormal
machining machining
Spindle
il 2,000 rpm
Depth of
it 20 gm 6 pm 2 gm
Tool radius : 0.505 mm, rake angle @ -25°
Feedrate 9 mm/min 9 mm/min 3 mm/min
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Fig. 7. Row data graph of theoretical probe path and
difference curve.
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Fig. 9. GeSbSe aspheric surface roughness measure
result form.

Table 3. Data of aspheric surface roughness R. measure

results.

1 2 3 Average
0.004 gm 0.004 rm 0.003 m 0.0037 m
0.003 gm 0.004 ¢m 0.003 pm 0.0033 gm
0.005 gm 0.004 gm 0.004 pm 0.0043 g

Total average 0.0038 pm
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