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Research on Large Numerical Aperture Multiple-Composition Glass
Incoherent Flexible Fibre

YU Feng-xia, ZHOU Yan-yan, YU Li-ting, WANG Xin-wei, LIU Yu,

TANG Ji-long , ZHANG Wen-tao
(Changchun University of Science and Technology, Changchun, Jiling 130022, China)

Abstract The incoherent flexible fibre,made through matched drawing by using Si0O.-B;0,-La,0;-Nb,O;—-RO systematic
glass as core and using low refractive index material made by ourselves as claddinghas a numerical aperture of 0.8725 and on
angle of light reception of 122°. It enlarges the observing scope of the medical fabric endoscope on the pathological changes of
inner cavities of human viscera. It satifies the special requirement of observation and diagnosis on medical apparatus and
instruments.In this article, the scope of the fundamental composition of SiO,-B;0;-La,0;—Nb;O;—RO system is desgivened ,the
requirement on the properties of the materical which is used to make large numerical aperture fibre is discussed ,some factors
which have influence on the performance of fibre are analysed ,and the result of preliminary research is given at the end.
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Table 1 Composition parts of Core and cladding
glasses

Compositions /wt.-%  Core glass Cladding glass

SiO, 11~14 60~65
B.0s 7~10 10~15
PbO 2~5

ZnO 1-3 1-2
La, 0y 15~18
AlLO, 3~7 5~7
BaO 30~35
Nb;O; 11~15

RO 15~18
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Table 2 Physical properties of core and
cladding glass

Refractive indices / n, 1.74397 151
Transition temperature 7, /C 620 586
Softening temperature T, /C 683 665
Expansion index ax107 /C 91 81

Numerical aperture 0.8725
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Table 3 Characteristics of optical fiber

Single fiber Light transmittance Numerical
diameter /um / %/meter aperture /(NA)
0.8625

‘Length /mm

500 55 48
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