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Abstract In recent years, due to the spread of various renewable energy power sources and the pursuit of high
efficiency and low-power consumption, not only trends in the electric power industry but also the consumption,
control methods, and characteristics are diversified. However, in this diversified electric power industry, the fuse
(which is the core part responsible for safety) has not developed significantly in classical operation mode, and thus,
fires continue to occur. In this paper, the effects of low melting-point metal plating and high melting-point metal
plating on operating characteristics and IT curve movement of the fuse are investigated in a cartridge fuse, which
is a classic fuse manufacturing method. The effects of plating on the thickness of the fuse are investigated, and
various operating characteristics of the fuse are implemented. In addition, it is suggested that the plating of the low
melting-point metal moves the rated current line of the fuse to a low rating, and moves operating characteristics to
characteristics of delay operation. It is possible to design various operating characteristics using this characteristic.
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Alloy Composition (wt%) :
100000 5 I —a— Time-lag Cu Ni
! —e— Fast acting Cul00% 100 -
10000 i —*— Very Fast acting Cu-5Ni 95 5
| Cu-10Ni 90 10
1000 5 i Cu-20Ni 80 20
N 0 ) Cu-45Ni 55 45
b 3 I Rated current 1000% Cu-65Ni 35 65
w : 20ms < Open time < 120ms = time-lag type .
E 10 4 I 4ms < Open time <20ms = slow blow type Cu-85Ni 15 85
! Open time < 4ms = fast acting
: Open time < 1ms = very fast acting
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Fig. 2. Fine wire plating procedure, (a) wire raking,
(b) wire etching, (s) electrolytic tin plating,
(d) pilot plating equipment
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Table 2. Fine wire plating condition

1 Layer Plating
Component Contents
Solution SnSO4 50¢/1
Composition H,SO4 180g/1
Top-10(additive) 30ml/1
T-AC(brightener) 30ml/1
Condition
Temperature 25C
Plating Condition Current Density 2.5A/dm’
pH 4
barrel speed 40rpm/min
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Fig. 3. IEC 60127-2 Cartridge fuse sheet3 glass type
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Fig. 5. EDX analysis for metal alloy fuse elements;
(2)99.95wt%Cu (b)Cu-5wt%Ni alloy
(c)Cu-10wt%Ni alloy (d)Cu-20wt%Ni
alloy (e)Cu-45wt%Ni alloy
(H)Cu-65wt%Ni alloy (g)Cu-85wt%Ni
alloy
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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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