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Fabrication and Characterization of Thermal Expanded Core Fiber using
the Flame Brushing Method
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Abstract

Thermal expanded core (TEC) fiber can reduce, being advantaged from thermal diffusion technology,

connection loss by expanding the tolerance in relation to axial offset and gap when making optical
connection having mode field diameter (MFD) of optical fiber expanded locally. In this paper, TEC
fiber fabrication system based on the frame brushing technigues using twin-torch tip was designed

and developed in order to maintain a stable thermal diffusion and single-mode when manufacturing
TEC fiber. We were able to obtain that varied kinds of TEC fibers of which MFD could have been
extended between 20 um and 40 m by TEC fiber fabrication system. In addition, the characteristic of

connection loss was measured by alignment two TEC fibers of which MFD was 30 um.
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Fig. 1. Schematic diagram of TEC fiber

fabrication system.
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Fig. 3. Fabrication process of TEC fiber.
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Fig. 2. Schematic brush
using twin-torch tip for heat treatment.
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Table 1. Fabrication conditions of TEC fiber.
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Fig. 4. Schematic structures of (a) the electric
furnace and (b) the micro burner.
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Table 2. Excess loss and mode field diameter of

TEC fiber.

Sample No. Exce(s(%)LOSS MFD(IE—)@%}

1 0.051 20.54

2 0.01 24.85

3 0.019 24.73

4 0.152 30.68

5 0.029 29.76

6 0.047 32.28

7 0.03 405
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Fig. 5. Single-mode fiber of before and after
the heat treatment.
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Fig. 6. Beam profile of TEC fiber.
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Fig. 7. Coupling loss characteristic of gap

between two TEC fibers.
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Fig. 8. Coupling loss characteristic of offset
between two TEC fibers.
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