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ABSTRACT

In this study, the characteristics of HFIX insulated wire sheaths contaminated by pollutants were examined. KS C IEC
60811-1-3 standard was followed in performing the water-resistance wire tests. Pollutants were selected, and the specimens
were exposed to the pollutants for a maximum duration of four weeks. The maximum tensile load and the elongation rate
were measured each week. As the period of pollution exposure increased, the maximum tensile load of the specimens
decreased by 6.22% and 6.52% at room temperature and high temperature, respectively, and 19.94% for specimens coated
with a rust-proof lubricant. The elongation rate also decreased rapidly, such that the reductions in the properties of the
sheath were significant. From the analysis of the surfaces using a scanning microscope, as the contamination period
increased, structural changes such as perforation, split, and melting occurred, and the mechanical properties of the specimens
decreased. Therefore, it is necessary to develop and follow an inspection cycle and periodically carry out repairs to prevent
the deterioration of insulated wires.
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(a) HFIX insulated wire (b) Vessel (c) Temperature water tank
Figure 1. Photograph of accelerated degradation experiment.
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(a) Tensile strength testing machines
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(b) Measurement

Figure 2. Photograph of tensile load and elongation measurement experiment.
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Figure 3. Results of tensile load.
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Figure 4. Results of elongation and stretched length.
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(a-1) Magnification x 500 (a-2) Magnification x 2,000 (a-3) Magnification x 5,000

(a) Scanning electron microscope - Normal samples

(b-1) Magnification x 500 (b-2) Magnification x 2,000 (b-3) Magnification x 5,000

(b) Scanning electron microscope - Room temperature samples

(c-1) Magnification x 500 (c-2) Magnification x 2,000 (c-3) Magnification x 5,000

(c) Scanning electron mlcroscope - High temperature samples

(d-1) Magnification x 500 (d-2) Magnification x 2,000 (d-3) Magnification x 5,000

(d) Scanning electron microscope - Rust-proof lubricant samples

Figure 5. Surface measurement results using scanning electron microscope (SEM).
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Figure 6. Results of FT-IR spectrum.
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Table 2. Rate of Increase and Decrease for Each Sample Based on Normal Samples

Normal
Structure (%)
O-H Peak C-H Peak(1) C-H Peak(2) C = O Peak CH Bend
Room temperature -16.47 -24.69 -19.20 -10.83 -9.78
High temperature -19.77 -24.36 -18.58 -10.45 -6.23
Rust-proof lubricant -9.00 +24.19 +18.73 +2.04 +6.48
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3. HFIX 234 9]89] FT-IR 2HEY EX445} 42
A 52l 749 O-H peak”’} 16.47%, C-H peak= Z}Z} 24.69%,
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