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Photo 3. Melt marks generated from the power line in the

directionof the electric heater.
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Photo 4. Melting marks are identified at the three-wire end of the

disconnected part of the electric heater power line.
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with spherical luster were identified.
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Photo 6. Irregular voids are observed in the melted part of the melt
trace No. 3, and the heat-affected zone and observation of

columnar tissue and columnar boundary at the boundary

of the parent material.
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Photo 9. Metal structure of bead by short-circuit on the solid wire
separated wires of the wall-mounted fan found at the

restaurant.
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Photo 15. Melt traces are observed on the power supply line of the

water purifier, and the location of the molten marks is

located on the load side.
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Photo 16. For location identification, the power line close to the
power source 1s numbered 1 and 2. Apply No. 3 or 4 to

the power line close to the load side.
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Photo 17. No. 1 stereo microscope on the power supply side of the

water purifier power line(x20).

@

Photo 18. No. 2 stereo microscope on the power supply side of the

water purifier power line(x20).
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Photo 19. No. 3 stereo microscope on the load side of the water

purifier power line(x20).

Photo 20. No. 4 stereo microscope on the load side of the water

purifier power line(x20).
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Photo 21. Whole view of the laboratory.
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Thermocouple

Photo 22. Confi'guratidn of experimental set.
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Photo 23. Appearance of primary short circuit traces of

stranded and disconnected wires(x20).
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Photo 24. Metal structure of bead by short-circuit on the
solid wire(x100).
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Photo 25. Appearance of secondary short circuit traces of stranded

and disconnected wires(x20).
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Photo 26. Metal structure of bead by short-circuit on the
solid wire(x100).
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Photo 27. Appearance of fusion traces(tertiary thermal fusion

traces) of stranded and disconnected wires.
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Photo 28. Metal structure of the solid wire melted by heat(x50).
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Electrical Short Circuit Traces and Thermal
Melting Traces of Copper Wiresresearch on

Characteristics

Mun-Gon Kim

Dept. of Fire Protection Engineering,
The Graduate School of Industry, Pukyong National University

Abstract

In order to observe the characteristics of short-circuit traces and
heat melting traces when a fire occurs due to electrical causes, the
following conclusions were drawn as a result of comparison and

analysis through experiments.

1) It was confirmed that the electrical short-circuit tracess (primary
short-circuit traces and secondary short-circuit traces) and the
thermal melt (third short-circuit traces) can be distinguished
through external characteristics and a metal microscope, whereas

the primary short—circuit traces due to short—circuit and flame
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2)

during current flow are not easy to distinguish.

As for the external characteristics of the primary short-circuit
mark, it may be observed that the end part of the molten net is
mostly round, smooth, and glossy, and the surface is rough due

to the voide generated when external air is mixed.

3) The boundary between the melted part and the base material part

4)

5)

6)

by arc heat could be clearly confirmed, and as for the character—
1stics of the primary short-circuit mark observed with a metal
microscope, it was observed that relatively small and are widely

distributed throughout.

Columnar tissue and columnar interface extending long in the

outer direction of the molten portion were identified.

As for the appearance characteristics of the secondary short—cir-
cuit mark, the melting part was gentle and soft, similar to the

primary short-circuit mark, but the gloss was relatively small.

The molten bulb was formed in an elliptical shape, and carbon-
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7)

8)

1zed 1mpurities were observed between the wires.

As the characteristics of the secondary short-circuit traces ob-
served with a metallographic microscope, a larger number of
voide were observed compared to the primary short-circuit traces,
and the shape of the voide was oval or atypical. and columnar

tissue and columnar boundary were confirmed.

As for the external characteristics of the tertiary heat fusion
trace, the overall melting range is wide and rough, the surface is
not glossy, the shape of the molten bulb just before the water
droplet is observed at the end of the electric wire, and no voide

are observed.

9) The boundary between the melted part and the base material was

melted and tapered by heat, characteristics of the tertiary heat
melt observed with a metal microscope were significantly smaller
than those of no voide or short-circuit traces, and columnar tis—
sue and columnar boundary were not observed, but branch-shap-

ed dendritic structure was observed.
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10) In investigating the cause of electric fire, a method of dis-
tinguishing between the primary short—circuit mark and the sec—
ondary short—circuit mark 1s important, but a clear distinction is
not yet established. However, there must be a difference, and I
think the difference between the first and second paragraph
traces can be found if manpower and equipment are put in from
institutions dealing with electric fires, including firefighting agen-—
cies, and continuous comparative analysis through in-depth re-

search and experiments.
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