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Fig. 1 Cross-section of single fiber by acid-leaching
method
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Table 1 Composition formula of core glass

Material .
Si0, B,O; ZnO RO BaO  PbO

composition

Contents/(%) 18~23 10~15 1~3 11~15 9~11 40~45
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Table 2 Composition formula of cladding glass

Material .
Si0, B, 0O

composition

AL O; ZnO R.O  Sbh,0;

1# B/ (%) 61~67 9~13 1~3 2~511~15 0~1.0

22 (B, /(%) 60~6511~15 1~3 3~612~15 0~1.0

3% (By) /(%) 61~6510~13 2~6 5~811~15 0~1.0
x3 BABRWENEREMBES

Table 3 Composition formula of acid-leaching glass

Material

Si0,  B,O; BaO ZnO ALO; R,O Sb,0O,

composition

1#(C/ (%) 18~25 29~37 10~15 7~9 2~5 10~15 0~1.0
28(Cy) /(%) 17~22 31~37 12~16 6~9 2~6 11~16 0~1.0
34(Cy) /(%) 17~21 26~35 11~155~9 2~7 11~15 0~1.0
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Table 4 Testing parameters of glass materials performance
Clad glass Acid-leaching glass
Performance parameters Core glass
1# 24 3+ 1# 28 3#
Refractive index n, 1.6139 1.5101 1.5158 1.516 2 1.5179 1.5199 1.5209

Transmission% (400~1 000 nm) 99.2 97.1 96. 7 93.3 95.5 93.9 94. 6
Thermal expansion coefficient /(1077 « C™1) 96 90 93 91 83 89 90
Transition temperature T,/(C) 436 488 490 492 479 477 495
Softening temperature Ty/(C) 489 542 539 552 528 537 555
Recrystallization temperature T, /(C) 582 592 591 595 576 584 586
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Fig. 2 Thermal expansion coefficient curves of formula

3.2 ERSW

eI R FRROE e AT 3w 3% 38 1Y A & I
AL T, RV AR IR BE T, 22 (6] Y 2 {8 R /N R iy
il

AT =T,—T, (3

3D AT HT, AT B, 5 1Y A ER i 7 ik
U s AT M/ SR R AR E Vel B2E . — s O T
M AT>100 C 3 55 1 A8 B,

o2 # BCJ7 3RS A RS 2= 4R o A il £
(Differential Thermal Analysis Curves,DSC) (41K
DAUE R AB.C W AZRRE T, 703 H
436 'C,490 C 477 C.i@idX DO Wit E, =& AT

T,=490°C

Endothermic<——Exothermic

200 300 400 500 600 700
Temperature/('C)
B3 2% 73 pey DSC
Fig. 3 Differential thermal analysis curves of formula
24 glass material (DSC)

BIRF 100 C ik W] FL 3% 55 b R $A8 R PR T
H Y3 m b db b B B 2= AR T 3 38 1 hr 22 38
40~50 CLAL BRUE T HL 22 B AS 32 H1 & 340 A ) 7
F) R )
3.3 HEMXIEETER

Pl A J2 28 B0 J5 7E AN R I 4T B 8 A o 1 Oy
1 mm B, AR LR B3 A )2 89503 B, (RRIE 3
1 C, Wt B R £k, WK 4 ] BB & H 7 n]
WHATEE N AB, C, BT KF 90% UL L.
M 4 AT LRSS AT 9 % 0y R T )2 8558
P56 2, . (AT UL, FRVES 1 I A (L 15O LT T 2 #

A
100 B
G
~ 80
é
E 60 L
g
p=1
£
E 40t
8
& 20t
0 1 1 1
200 400 600 800 1000
A/mm

H4 28WMFTMHABEFRARK T LB L F # &
Fig. 4 Spectrum transmission curves of three kinds of

glass at different length of formula 2 #



2

B A5 TRV TR T AL G R B L DS E P e T 189

JC 7 B B MR TC IR 2 o 2 M Rl (T 5 % i
)M A PERE R IR B IR RSO HA
BRI W R T BRI OB AR ORI & T2
LK.

LA BT RIS L AR LTS A )2 R A 3 b
Ty Bl i 43 B0 457 PO, 602 SiO, #il
40 % (B, O +BaO) B, B2 1 13 5t £ 1% 15 b4 #} i T
i P A .

TR

K 22 2803 BT A 3% 07 2 3 55 B 20 A O ik
iz G A% i 25 0 AT 2 e L B 1 I il 2%
B AP 8 O 2 M R AH T T C ) £ B B L )2
% TN ER VS )2 B BE M RL. SR 25 R W] L X = Fh B 5
MRS i R KT 9000, R MR AT L i HL£F
SO TR 22 T B Rk 2 ) R AR R BT I 38 25 0 2 T O I
FEAGAGR I B A5 i 2% 1. X T0ATF 55 0 i o DB 21 1%
PR i 5 AN T BE 8 T R A il
5% 3k
[1] ZHOU De-chun, YU Feng-xia, TAN Fang. Preparation and
optical performance of high resolution optical fiber image
bundle[J]. Chinese Journal of Lasers, 2009, 36 (3): 723-
726.
JR AR TR W . 4 BER OB AT A AR A i il 4 B O
gelJ]. o #OE,2009,36(3) . 723-726.
[2] FAN Guang-zhao, LI SONG  Xin-ming. An

innovative micro-3D measurement system with fiber image

LIl
Engineering , 2004, 2(4) . 302-307.

[3] YU Feng-xia, ZHOU Yan-yan. Study of dark wire problem of
acid-leaching fiber image bundle [ J].
Lasers, 2003, 30(Sup): 116-118.
FRE L R HEHE . B2V 1 A A5 R 22 fn) R S LT ] b i
J63E T ,2003,30(Sup) :116-118.

Rui-jun,

transm  ission Nanotechnology and  Precision

Chinese Jowrnal of

[4]

[5]

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

ZHANG Zhen-yuan, SUN Lei, LI Li, Study of
Integration large array fiber image bundle experiment [ ] ].
Class Fiber , 2004, 4. 1-6.

TRAR T P, AR S AR BRI T O 21 A% 15 3 56 S 06 BF 5%
[J]. BEBS LT 45,2004, 4. 1-6.

ARG AR, iR S TR G2 LML db 5t HLAK ol A . 2006,
2-4.

INOUE K, MUKAI T. Experimental

characteristics

et al.

Study

optical

on noise

of gain-saturated fiber parametric

amplifier[ J]. Jowrnal of Lightwave Technology, 2002, 20

(1): 969-974.

CAO Hui, SUN Jun-giang, CHEN Guo-jie, et al. Study on

unique fiber

amplifiers[ J]. Acta Photonica Sinca, 2005, 34(2): 225-229.

ZHOU De-chun, YU Feng-xia, TAN Fang, et al. Study and

synthesis of large section soft image transfer fiber photonic

material[J . Chinese Journal of Lasers. 2010, 37(3): 836-

841.

JRVPEAR TR WS, A5 KA I 2 M A% 1506 47 06 F 41 R 1

HLT]. o EOE.2010,37(3) :836-841.

BRAE . S e IM. bt i AR K AL L 2000. 54-55.
ZHOU De-chun, YU Feng-xia, TAN Fang, et al.
Preparation and optical performance detection of acid-leaching
optical fiber image bundle[C]. SPIE, 2008, 7282: 72823k-
72826k.

WANG Ze-bin. Optimum design for the glass component by

saturation properties in optical parametric

computer[ J]. Bulletin of the Chinese Ceramic Society , 2003,
4. 81-85.

FFEK. TS ML A Bl B 3 O AR AL B DT . Rk R R W R
2003,4:81-85.

CHEN Dong-dan, ZHANG Qin-yuan.
characteriza-tion of amplified spontaneous emission from
Journal of

Fabrication and

Er*" -doped single-mode tellurite fiber [ J].
Inorganic Materials, 2007, 22(6): 1095-1098.
WRARFF . SR BT 45 B R SR AT £F 1ty ) A S HC TR B R R 5
S [J]. ToHLA AR . 2007,22(6) : 1095-1098.

YUE Yun-long, XU Yan-chao, WU Hai-tao, et al. Effect of
the mole ratio of cao and mgo on glass characteristics in boro-
alumino-silicate glass[J]. Jowrnal of the Chinese Ceramic
Society, 2007, 35(7): 926-929.

FHob RE B R 00 Ak s A AR R R L
XoF B I PR RE A SZ e L) ). fik AR ER 2% 412 . 2007 .35(7) : 926-929.

Matching Design of Optical Fiber Image Bundle by Acid-leaching Technique

CUI Yuan', ZHOU Dechun', YU Fengxia', TAN Fang®’, YANG Jun'
(1 School of Materials Science and Technology, Changchun University of Science and Technology ,
Changchun, 130022, China)
(2 School of Science s Changchun University , Changchun, 130022, China)

Abstract: The original materials matching of optical fiber image bundle should be optimized to get better

light and imaging propagation. The material of the large radius cation was employed such as PbO as fiber

core, the low refractive materials SiO, and B,0O; as cladding layer and the high acid-leaching rate material

such as BaO as the acid-leaching layer. The matching of physico-chemical and optical performance among

fiber core, cladding layer and acid-leaching glass materials were analyzed and designed. The optical and

calorifics performances of three glass materials were tested and analyzed by the experiments such as

differential thermal analyzing and spectrum transmission rate testing, then the original materials formula

of the acid-leaching optical fiber image bundle were desined optimally. The result shows that the matching
performance is the best when the contents of 45% PbO, 60% SiO, and 40% (B, O; + BaO) or over the
contents are led in the fiber core, cladding layer and acid-leaching glass individually.

Key words: Fiber image bundle; Acid-leaching technique; Matching; Performance analyzing





