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Study and Synthesis of Large Section Soft Image Transfer Fiber
Photonic Material
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Abstract Image transfer fiber photonic material is one of the most active research object in the photoelectric
functional material field. This material has many virtues: fine single fiber diameter, best softness properties,
imaging clearly and so on. This material has wide application perspective in all kinds of high image definition
instruments and industrial automate detection fields. This article prepared high optical quality core and clad glasses
with physicochemical matching properties. On the base of end strengthen and optical cold work, we tested and
evaluated soft image transfer fiber. It gained large section image transfer fiber photonic material, of which the
diameter is 6.18 mm,single fiber diameter is 8 =1 pm,resolution is 55 line pair /mm, visible light transmittance is
more than 38% /m,core/clad glass concentricity error is 0.01% and numerical aperture is 0.65.
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Fig. 1 Transfer conditions of step index refractivity fiber
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Table 1 Material components of core,clad and acid-leaching glasses(mass fraction, %)

Component SiO, PbO BaO B, O, ZnO Al, Oy R,O

Core glass 30 43 5 10 2 — 10

Clad glass 65 — — 10 5 2 18
Acid-leaching 20 — 25 30 8 2 15
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Table 2 Glass rod and tube physical performances of image tranfer fiber

Physical performance parameters

Core glass rod

Clad glass tube Acid-leaching tube

Diameter X length /mm

Refractive index

Transmittance /(% /m)(400~1000 nm)
Transmission temperature /C

Soften temperature / C

Expansion coefficient /(107 /C)(20~300 C)

$20X 280 $27 X300 $30X 300
1. 6397 1. 5050 1.5112
93.6 91.9 90.5
435 487 471
487 535 522
94 91 87
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Table 3 Results of numerical aperture and glass concentricity error(n, =1)

Number Beam diameter /mm Length /m Concentricity error /% Aperture angle /(%) dna
17 6.18 0.5 0.011 80. 48 0. 646
27 6.18 1.0 0.010 81.08 0. 650
37 6.18 1.5 0.009 81. 54 0.653
47 6.18 2.0 0.010 81. 24 0.651
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