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ABSTRACT

This research studied about the cause analysis of fire that was occurred in far infrared rays heater
to base on the fire examples. Fire of electric heater was apt to commit error that handled an over-
heating accident by judged molten mark in heat ray. Molten mark which was attached in heat ray was
appeared to the form of layer short circuit by other metal material, but other metal material was not
found beside the ingredient of heat wire which was mixed to an alloy of Fe-Cr-Al according to result
of ingredient distribution by SEM/EDX. Also, the result of overheating experiment by layer short cir-
cuit and overvoltage showed higher febrility than normal, but there was no possibility of fire occur-
rence. This paper will be contributed to science for cause analysis of electric fire through analyzing
physical, chemical and flame features of burnout heater on the basis of diagnosis of fire that was hap-

pened in infrared rays heater.
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Figure 1. Analysis process.
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(b) Damaged conduct

(a) Normal conduct

Figure 2. Comparison of normal and damaged conduct at
the front side.

(a) Normal conduct (b) Damaged conduct

Figure 3. Comparison of normal and damaged conduct on
the left side.

(b) Damaged conduct

(a) Normal conduct

Figure 4. Comparison of normal and damaged conduct on
the right side.
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(a) Normal conduct (b) Damaged conduct

Figure 5. Comparison of normal and damaged conduct on
the back side.
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Figure 6. Molten part on the heat ray.

Table 1. Component distribution of normal heat ray

(b) SEM 1mage

(a) Stereoscope(*8)

Figure 7. Contact part of between molten mark and ceramic.

Table 2. Component distribution of Figure 6

NB C O Mg Al o1 K

Aa@y| 7.13 | 43.96 | 6.83 | 1649 | 22.8 | 0.63

A8 Ca Ti Fe

A %)| 091 | 0.52 | 0.49

(b) SEM image

(a) Stereoscope(*8)
Figure 8. Molten mark of the heat ray.

Table 3. Component distribution of Figure 7

Hr | ¢ | o | Na | Al | Si | K

Ay | 811 | 301 | 129 | 67 | 232 | 0.09

By | Ti | Cr | Fe

AR | C O Al Si Cr | Mn | Fe

..]
BZ | 31814241 74 | 232 (2069 022

(%) 57.58

Aekgpy| 02 | 2069 | 57.58
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(a) Arc scattering (b) Molten mark
Figure 13. Over-voltage experiment.

Figure 9. Damaged heat ray.

(a) Tgnition (b) Afier 60[sec]

(a) Half heating (b) Whole heating

Figure 10. Operation of normal conduct.

(c) After 185[sc” (d) After

(a) Part (b) After two hour

Figure 11. Layers short-circuit. e - .
(e) After 240[sec] (f) After 300[sec]

(a) Part (b) After two hour (g) After 360[sec] (h) After 410[560]
Figure 12. Layers short-circuit by Aluminum. Figure 14. Ignition experiment.
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(a) Wires connected to heat ray

(b) Plug and power cord sets
Figure 15. Wires of damaged heater.

(a) part[x8] | (b) Metallograph

(©) [B] part[x8] () Metallograph of [El

| Metallogrph of

(h) Metallograph of (D

(e) [D) part[x8]

Figure 16. molten mark analysis of Wires.
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