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Hot-pressed ZnS post-treatment modification and

analysis of its high temperature properties
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(Tianjin Jinhang Institute of Technical Physics, Tianjin 300308, China)

Abstract: Zinc sulfide (ZnS) is an important infrared material because of its optical characters in 8—10 pwm.
It is widely used in the area of missile dome, infrared astronomical satellite, infrared spectrometer,
measure instrument and thermal imager. The high temperature treatment make hot-pressed ZnS crystal
develop, therefore, hexagonal ZnS and crystal pores are eliminated in the polycrystal ZnS samples. The
infrared transmittance is increased. The average transmittance of post-treatment ZnS sample is 73% in the
range from 2 pm to 10pum, and 60% at 1.064 pwm, with 5 mm in thickness. The thermal shock resistance
test results that the post-treatment ZnS reserve mechanics characters of hot-pressed ZnS before, and it
make optical-electro detecting system imaging clarity through post-treatment ZnS window at 400 C.
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Tab.1 Transmittance of ZnS samples before and

after treatment

Treatment Transmittance

No. tempera- St?;l:/ig 3-5 um 8—10 pm
ture/C Before After Before After
1 750 2 63.28% 63.91% 70.90% 70.16%
2 750 5 44.84% 69.21% 66.13% 70.77%
3 750 10 54.72% 71.29% 68.06% 73.40%
4 820 2 61.25% 72.19% 67.81% 72.97%
5 820 5 45.71% 69.42% 67.71% 72.53%
6 820 10 56.68% 72.25% 61.44% 73.42%
7 900 2 59.13% 8.88% 67.61% 47.57%
8 900 5 61.00% 55.23% 67.83% 70.20%
9 900 10 58.38% 23.81% 66.62% 58.73%
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Fig.1 Micromorphology of ZnS samples before and after treatment

3.2 X SHEITEEE ST

X BAh BT R AR ZnS SRR ZE A R AT X B
LRG3 , I 2 J2 ZnS AR A1 S R DA
PRHTHE ZnS MRS EI Al LUAEE, 78 26=26.9°1%
EAL BT GO B LR ZnS FRAEIE R AT A
JE B RY T 20X DAV B3 T 4 bk v 1) B 4% 7S O AH
R, 1 ZnS Ze AL B S SRR S AL O A B
W™ ZnS FRMEWE , RUIERTAE M ZnS 7S TS5
] 37 5 AR G5 A6 e A8 E T BR UL S A FAH , BEAR T 2F
BEWT ZnS XF A SHEL T .

(111)
Before (220) 1
treatment Gl
I (200) l (400)(331) (422)
@ A A A A
|
2
o After
2 |treatment
)
s 100 l
E ( ); A A A A
CUbiC Zns | . I l . . LI 1) .
Hexagonal,
Zng “.I 1 I Jd %, N W%
10 20 30 40 50 60 70 80 90
20/(°)

Pl 2 ZnS B R X LA I R E
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Fig.3 Electron energy spectrometer of ZnS samples
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Fig.4 ZnS samples after treatment
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Fig.5 Transmittance of hot pressed ZnS samples after treatment

(5 mm in thickness)

3.5 LHEE
SRR BRI R RERY R AR R, JUHE
VENEERGPERORL, 75 00 DR ILEE 4 5 B 4 S 1o A9 i
B PR R R R 8 — el 0 i B R A R o
PEREAUFEAR, 1050 LA = s 25 i O v i 7 A R
B HLA A ZnS BEATI A % 2 DI 45
%2 THBENRLR
Tab.2 Results of bending strength

Temperature/ C Measuring result/MPa
20 92.5
300 86.2
400 85.2
500 79.2
600 81.5
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Fig.6 Frock of thermal shock resistance test
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Tab.3 Result of thermal shock resistance(Unit: °C)

No. Before treatment After treatment
1 168 183
2 168 204
3 168 214
4 197 214
5 215 232
Average 183.2 209.4
Standard deviation 19.47 15.99
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hot-pressed ZnS window before and after treatment
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