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Abstract : The PVC insulated flexible cords are used mainly as power supply cords of electric appliance.

This electric wire is a stranded wire consisted of dozens of strands. In case stranded wires are disconnected by
mechanical stress, it weakens electrically. Finally, the over current flows through stranded wires, and electrical fire occurs.
In this study, we analyzed the melting properties of strands by over current, such as melting process, melting current and
melting time. And we analyzed that quantity of heat for melting, a cross sectional structure, and surface structure by

optical microscope and SEM.

As analysis results, melting time decreased as melting current increased. And quantity of heat for melting was low, too.
From the cross sectional structure of melted wire, when a melting current low and melting time long, it was found that
the dendrite structure grew. However, the dendrite structure is hard to grow because growing time is not enough when

a melting current high and melting time short.
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Table 1. Constant with conductor material

Material Constant(a)
Copper (Cu) 80
Aluminum (Al) 59.3
German Silver 409
Platinum (Pt) 404
Iron (Fe) 246
Tin (Sn) 12.8
Lead (Pb) 11.8
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Table 2. Melting current by diameter of copper

474 | 49w | 43 | 89Aw | 44 | #9an
[l | Al | fmm] | [A] | fmm] | [A]
0.1 25 0.60 372 35 520
0.12 33 0.65 42 4 640
0.14 42 0.70 47 4.5 760
0.16 5.1 0.80 57 5 890
0.18 6.1 0.90 68 5.5 1,030
0.2 7.2 1.0 80 6 1,170
0.23 8.8 12 105 6.5 1,320
0.26 10.6 14 132 7 1,480
0.29 125 1.6 162 8 1,810
032 14.5 1.8 193 9 2,160
0.35 16.5 2.0 226 10 2,530
04 202 23 279 12 3,320
045 24.1 2.6 335
0.5 283 29 395
0.55 326 32 460
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Fig. 1. The schematic diagram of experiment
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Fig. 2. Melting process of strands by over current
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Table 3. The relation of melting current and melting time

No. melting current melting time applied voltage
[A] [sec] Vi
1 15.16 5.086 223
2 18.83 2623 222
3 2252 1.866 221
4 26.15 1.450 220
5 29.63 1216 219
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melting current
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