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Abstract: With the recent development of less—costly uncooled detector technology, expensive optics are

among the remaining significant cost drivers in the thermography camera. As a potential solution to this

problem, the fabrication of IR lenses using chalcogenide glass has been studied in recent years. We report

on the molding and evaluation of a ultra-precision chalcogenide-glass lens for the thermography camera

for body-temperature monitoring. In addition, we fabricated prototype thermography camera using the

chalcogenide-glass lens and obtained the thermal image from the camera. In this work, it was found out

that thermography camera discerned body-temperature between 20 and 50T through the analysis of
thermal image. It is confirmed that thermography camera using the chalcogenide—glass lens is applicable

to the body-temperature monitoring svstem.
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Fig. 1. Layout of optical system.
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Table 1. Optical performance.

Term Specification

Fno. 1.0

FOV (Diagonal) 32.4 degree

-2%

Optical Distortion (@IF)

MTF

(@ Center, 30lp/mm) 50-5%

Table 2. Thermal and mechanical properties of chalcogenide
glass(KG1).

Thermal properties

Thermal conductivity (W/m-K) 0.248

Thermal expansion coefficient (10°%/K) 16

Transition temperature (T,)(°C) 320
Mechanical properties

Young's modulus (GPa) 19.1

Knoop hardness (GPa) 1.1

Fig. 2. Schematic of the molding part in GMP-54 58,
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Fig. 3. Surface images of the molded chalcogenide-glass
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Fig. 5. Surface roughness of the molded chalcogenide-glass
lens. (a) surface A and (b) surface B.

Table 4. Lens design parameters, molding tolerance, and
the measured values.
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Term Form error Roughness
(PV) (Ra)
Fabrication tolerance < 1.0 pm < 20 nm
Surface A 0.42 2.4
L1
Surface B 0.43 95
Surface A 0.51 9.7
L2
Surface B 0.44 8.9
EAAD/E 29 50l vpebdl whel gro] Zhwm
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ARt 548 e

'?1' Aé ||| .'.D:- 627

20 °C

Fig. 6. Picture of molded chalcogenide-glass lens assembly
and test image from prototype camera fabricated in this
study,
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