% 42 K5 2 Gk T2 2013 4 2 AA
Vol.42 No.2 Infrared and Laser Engineering Feb.2013

BRESIMAILINEERR R R
P TS
CEREILKRT MRAFR, LA R 150001)

B OE. $HHR T, KA A AL FR AT AR RHNBE, FLRLRRN LD
#o HM ANSYS #4h3t I 42 S00TC R iiAe 4 A K AL A3 845 T AR AASHL DAL 0 Ao ) 3k
T RORF BRI, R ZEMAX B F BT SRAF AT T L T4 5h AR & AR R 49 % v o A ATAL
B f 13° BIE T0mMm F &0h 184 Sh RO AR HAT T A ik Hoh T o9 o7, R AV
2SR ALE 9 6 T ARG B ST AL 69 940 44 1 3 (16 Ip/mm) ST A o B S SR R
0T T BORN R GRS R HOR KR THT 2.56%.

LA mA; A RE A%, REAE; THRED; RBELE

RESES . TN214  XEEED: A XEHS: 1007-2276(2013)02-0290-04

Effect of pneumatic calefaction of the dome on IR
Imaging system quality

Guan Yingzi

(School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: During the high speed flight of a missile, its dome was subject not only to high temperature,
but also to load caused by pneumatic calefaction. In this work, the deform of both the planar window
and the spherical dome made of ZnS material were ANSYS-based calculated at a temperature of 500°C
and at the pneumatic pressure of 4 atm. Furthermore, the effect of deform on IR imaging system quality
were analyzed by ZEMAX optical design software. As to the IR long wavelength imaging system with
optical parameters, field of view of 13°, focal length of 70 mm, and F number of 1, effect of pneumatic
calefaction on imaging system quality was discussed. It has been demonstrated that the modulation
transfer function (MTF) (16 Ip/mm) in all field of view is insensitive to deform of IR planar window.
However, deform of spherical dome could cause MTF declined by maximum 2.56%.
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Fig.1 Deformation of 35° tilted planar window
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Fig.2 Deformation of 45° tilted planar window
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Fig.3 Spot diagram of system at 20C and 1 atm

OBJ:AF™ OBJ:4.5" + 10,0 pm
. .5 um
" O 110 pm
L] -

ik, 10 pm

IM Gl M3 mm MG A mm

OB ORJ:=7.0%
[ { ]
. .
. [

IMG;B.5%7T mm  IMG: -8 597 mm

[&l 4 500°C .4 A~ RS2 B4 R G0 55 1
Fig.4 Spot diagram of system at 500°C and 4 atm
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Fig.5 MTF curve of system at 20°C and 1 atm
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Tab.1 Optical parameters of the dome at

different temperatures

Parameter T/C ry/mm r,/mm d/mm n(A=10 pm)
20 148 140 8 2.198 62
Value 420 148.4647 140.4396 8.0251 2.21897
500 148.5576 140.5275 8.0301 2.22300
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Fig.6 Stress distribution of dome at 5007C and 4 atm
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Tab.2 MTF of the system at different temperatures

MTF(16 Ip/mm)

T/C 0.7 FOV

0EFOV 0.7 FOV 1 FOV 1 FOV
Tangential Sagittal Tangential ~ Sagittal

60 0.74160 0.7266 0.7336 0.6395 0.680 3
220 0.74350 0.7230 0.7350 0.6343  0.6768
260 0.74380 0.7220 0.7351 0.6332  0.6763
300 0.74404 0.7209 0.7353 0.6316 0.6751
340 0.74420 0.7197 0.7353 0.6300  0.6739
380 0.74431 0.7185 0.7353 0.6284  0.6726
420 0.74435 0.7172 0.7352 0.626 6 0.6712
460 0.74432 0.7158 0.7351 0.624 9 0.669 8
500 0.74424 0.7144 0.7348 0.6231 0.668 3
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