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Abstract: The academic meanings of infrared imaging fiber bundles were researched and their fabrica-
tion technologies were given. A kinds of flexible chalcogenide infrared imaging fiber bundles were fab-
ricated, and their characteristics were tested. By taking As;,SssSe; and AsyoSgo as the rod and tube ma-
terials, the fibers were drawn by rod-in-tube technique. The infrared imaging {iber bundle with a core
diameter of 40 pm and a cladding diameter of 50 pm was prepared by man-machine-integration tech-
nique and it shows squared arrangement which incorporates 576 individual fibers. A special experi-
mental equipment was constructed. The properties of this imaging fiber bundle including spatial ar-
rangement and shaping, blind-fiber ratio and optical transmission efficiency were measured, and the

decrease of Modulation Transfer Function (MTF) in the system caused by infrared imaging fiber bun-
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dle were measured. Experimental results indicate that the fiber bundle shows a good spatial arrange-

ment and shaping. The blind-fiber ratio is 2. 7%, fiber attenuation loss is lower than 0.5 dB/m, and

the optical efficiency is almost 31%. Moreover, The decrease of MTF resulted from the fiber bundle

in the system is less than 10%. Finally. an infrared imaging experiment was implemented, and the re-

sult shows that fine infrared thermal images have been delivered through this system.

Key words: infrared imaging {iber bundle; infrared imaging technology; transmission efficiency; chal-

cogenide glass fiber; MTF
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Fig. 5 Optical attenuation of As-S fiber without coating
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Fig. 6 (a) Schematic diagram of arraying filament

machine; (b) Photo of arraying filament ma-
chine; (¢) Single liner array of fiber by arra-
ying filament machine; (d) Photo of liner ar-
ray end after encapsulation; (e) Plant array

end after encapsulation,
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Fig. 7 Photo of spatial arrangement and shapingmea-
surement experimentequipment of imaging fi-

ber bundle
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Fig. 8 Infrared image of imaging fiber bundle

VO (BB 5 5 <5719 ] 7 N s
3.2 WreEx

K HIGNEL 7 J7 7R 55 5 2 8, SR 48 i 18 42 5 8]
5 3 V8 KB A K B {E LA AR TT % R Y
LT e SR W 22, SR 3 [0 0 0k B i R 22 DA
B W23, TR BN OGET 192X 3 I8, X
T B4 i YE 2T 64 X9 T8 19 BLAK HEF B B 12 A
OGP RE B BB 3t 560 R, NG AE 1R R
W2z h 2. 7%,

3.3 hEHE

H T 20O AL AR R 0 RR R P . H Ak L) 3E
1A% 58 B AT O I Fat (SRR 0O M A
BEIAS R A AT R I &R G S B £
BANZAROR MR, FEAN KL BT .

QU FI b o SEAAR L 21 AN D i TN 21 40 4 3k 2
LA A 9 Fros SE 06 ke L R bR oE R AR 2
[ 5 Uk B O DR A5 1E A L A T ) A R AT ORDG
B o DL SE B 5 06 £ A5 AR ROBUE FLAR 1 DL IE 5 9 55
BPRARAR 22 5 b R 2 8 AR 2 LD AR 28 | i
R BEE 2 10020 ¥ o B 850 % I — TR R 1%
BRI AR R B ) 3 g% e R S BN EE R
£ MR RS, Hedh— 5 X K B (DND BTG 36
HWmAROLRER . ICH 1.

(2 PRFEE IR (D v & Y H ) B e AR A
EEANR TR DR PRI BE AR [R] L R G 27 AR AR A

Ui JC A T AR R AL O I s S s 6 T 4
A AL W SRR R 2 L1 A £ A AR R B
BB AL UG BELLAMEME I R AR D iz B AR A
18, I B 25 B — M R R AR BE A IEAE L,

W THITRD (O HE2E RERREIAOGEF
AR FA  HoAth 622 T A s L B R £ (5 150K
BN R (L /1) X100%

C4) kg - IE 0 £ 4 B2 A 4 SRR 4 R A
60~100 CIERIN, &k 10 CHEE Lk, v]
RN FNRBE T LML AR R B R 50R . 45
RN 1 FroR , o] 45 BT WF 6 21040 06 2715 15 R il
SERCRYR 31 %, % R ENR AL G A A T R HUY
b 50. 26 %, B ZAEGOR B R R AT,

Controlled stop 5
Fore objective lens

Relaylens IR detector

Sandard black

bady

| Air floating table Optical displacement table

() ZLAMgE K AR BB AR IR i e 8
(a) Schematic diagram of blackbody gray acquisition

through infrared lens

Controlled stop

Fore objective lens Relay lens
Imaging fiber bundle |
e

IR dglcclor

Sandard black
bady
I

1

Adr floating table

Optical displacement table

(b) LA E 1R AR 7 Ge AR R AR 2 26 8 TR 2
(b) Schematic diagram of blackbody gray acquisition

through infrared system with imaging fiber bun-
dle
B9 LLANEEF ARG BRI R o
Fig. 9 Schematic diagram of optical transmission ef-

ficiency measurement experiment
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Tab.1 Transmittance efficiency of imaging fiber bundle

acquired by experiment measurement

Temperature/C Transmittance efficiency/ %
60 31.18
70 31. 33
80 30. 53
90 32.01
100 31. 37
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Fig. 10 Decrease of MTF resulted from imaging fiber

bundle through contrast methods
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Tab. 2 Value of MTF of the system contrast through

calculate with contrast methods

CTF value of CTF value of system

Wide of Decreases
IR detector with imaging
the grids of CTF
system fiber bundle
5 mm 0. 867 0. 846 0.021(2.5%)
3 mm 0.714 0.692 0.022 (3. 1%
2 mm 0.55 0.5 0.0509.1%)
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(a) Photos of object
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(c) Images taken by imaging
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Experimental results of imaging fiber bundle
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