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Optical properties of ZnS ceramics by hot press stack sintering process

Buem-Keun Park' and Jong-Hoo Paik'"

Abstract

During the manufacture of a ZnS lens with excellent transmittance in the mid-infrared region (3-5 um) by the hot-press process, a
single-layer sintering method is used in which one lens is manufactured in one process. Additional research is required to improve this
single-layer sintering method because of its low manufacturing efficiency. To solve this problem, the variation in optical properties of

ZnS lenses with change in sintering temperature was investigated by introducing a Stack sintering method that can sinter multiple lenses
simultaneously. A carbon paper was placed between the molded lenses and sintered into five layers. The average permeability of 67%
at medium infrared wavelengths of 3-5 um was excellent under the following sintering conditions: pressure of 50 MPa and temperature
of 850°C. This value is 1% less than the average permeability in the case of single-layer sintering of the ZnS lens. It was confirmed

that the stack sintering method developed in this study can be used to manufacture a large number of lenses with excellent characteristics

in a single process.
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Fig. 1. Schematic diagram of experimental process.
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Fig. 2. X-ray diffraction patterns of pre-heated (600°C, 2hr) ZnS
nanopaticles prepared by hydrothermal synthesis.
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Fig. 5. X-ray diffraction pattern of stack sintering ZnS ceramics and

single- layer ZnS ceramics.
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Table 1. Infrared transmittance of ZnS ceramics processed by stack
sintered at 850°C for 3 hours under 50MPa. (thickness :

Optical properties of ZnS ceramics by hot press stack sintering process

1 mm)
ZnS ceramics #1 #2 #3 #4 #5  average
3Spm average o4 gen 634 669 691 670
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Fig. 8. X-ray diffraction pattern by temperature of stack sintered ZnS

ceramic.
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Table 2. Relative density by temperature of ZnS ceramic during mul-
tilayer sintering.
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Fig. 9. Infrared transmittance of ZnS ceramics processed by stack sintered at 50MPa for 3hour under (2)800°C, (b)850°C, (¢)900°C, (d)950°C
(thickness: 1 mm).
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