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Abstract: With the expansion in the use of DC power systems and increased need for system maintenance,

the

development of measurement devices for maintenance requires high stability. Of the different kinds of DC current

measurement devices, the single-shot measurement device

causes the input signal of the current measuring unit to

initially generate a high inrush current. The high inrush current flows into the signal processor of the meter, shortening

the life of the internal fuses and causing failure. Therefore, in this study, the I*t value for increasing the durability of

the fuse is designed using the available wire diameter. Operating characteristics for 210~400% over-current of the rated

current, which is relatively low over-current, are realized by the plating of low melting tin metal. As a result, a method

of designing a fuse element for a DC power supply, which improves the safety of the DC current measurement device

by blocking the failure caused by the inrush current, is presented.
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Fig. 3. Current-limit operation of fuse.
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Fig. 4. The method design characteristics for durability.
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Fig. 5. Test sample structure of sub-miniature fuse.
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Table 1. Composition of the metal alloys.

Composition (wt%)
Alloy Cu Ni
Cul00 100 -
Cu-5Ni 95 5
Cu-10Ni 90 10
Cu-20Ni 80 20
Cu-45Ni 55 45
Cu-65Ni 35 65
Cu-85Ni 15 85
Table 2. Fine wire plating condition.
1 layer plating
Component Contents
Solution SnSO, 50 g/l
composition H,SO4 180 g/1
Top-10 (additive) 30 ml/l
T-AC (brightener) 30 ml/l
Condition
Temperature 25T
Plating condition Current density 2.5 A/dm?
pH 4
Barrel speed 40 rpm/min
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Fig. 6. Change in resistance according to the wire diameter and

the composition of Ni-Cu alloy.
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Fig. 7. Change in I-T curve according to the composition of Ni-Cu

alloy of fuse used wire diameter 0.1 mm.
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Fig. 9. Design of high durability fuse elements using plated tin.
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reduction of total cross-sectional area

— Concentration of heat due to
Wire melting

l—Temperature rise due to over-current

l

Fig. 10. Melting process of copper plated tin for fuse elements.
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