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Abstract This article determined three kinds of raw materials: fiber-core glass.cladding glass.acid-leaching glass
and designed the match of the physical and chemical performances of these materials, which directly influence the
imaging quality of bundle. The quantitative relationship between the concentration, the temperature, the type and
the resolution time of acid are studied to determine a series of suitable technical parameters, which are crucial to
decrease the broken rate and improve imaging quality of image bundle. Through a large number of experimental

studies, performance tests and theoretic analyses, many effective methods are identified to improve the optical
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properties of fiber image bundle, which laid a good foundation for wider application.
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Table 1 Composition parts of core glass, cladding glass and acid-leaching glass(mass fraction, %)
Component SiO, B, O, ZnO Al, O, R, O BaO PbO Sh, O,
core glass 18—23 10—15 — — 11—15 — 40—45 —
cladding glass 61—65 11—15 4—7 0—5 11—15 — — 0.5
acid-leaching glass 20—25 28—35 5—9 1—5 10—15 10—16 — 0.5
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Table 2 Glass materials performance parameters of acid-leaching image bundle

Parameters Refractive index Expansion coefficient X107/ C Softening temperature
Core 1. 6160 97 486
Cladding 1.5160 92 536
Acid leaching 1.5216 89 524
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Table3 Acid resolution results ( d =1. 2 mm)

Concentration/N Temperature/ C Time/min Result
. 25~30 195 0. Imm hard core, three dark fibers
0.
35~40 155 0.1 mm hard core,two dark fibers
0 25~30 165 0. 02mm hard core
.5
35~40 135 two dark fibers
Lo 25~30 148 three dark fibers
’ 35~40 111 fourteen dark fibers
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Table 4 The test result of image bundles

Number  Diameter  Length NA  Transmittance/ %
17 1.590 350 0. 545 53.3
2% 1. 370 650  0.552 47.8
37 1. 370 1000  0.566 42.6
47 1. 600 1200 0.559 39.5
5% 1. 403 1500  0.545 35.9
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