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NEW DESIGN ASPECTS OF SEMICONDUCTOR FUSES

B.Kraguski
Gdangk Technical University
Poland

Abgtract

Some main new design agpects of recently developed Polish semiconductor fuses has been deg~
cribed. Particular agitention has been drawn on: fuse«link barrel made now from metal (alumi-
nium )y insulating bushings of fuse terminels and gas-evolving elements to improve the arc-
quenching ability of emall overcurrents. Also the better masnufacturing reproducibility of

new fuses is underlined. Examples of new fuses,corresponding oscillograms are attached.

1. General informations

The range of recently developed by Institute of High Voltages and Electrical Apparatus In-
titute of Gdarisk Technical University new semiconductor fuses itype Btd is given in the Ta-
ble 1. This range is expected to be extended in the future up to 6.3 kV rated voltage and
1000 A rated current. The rated breaking capacity of those fuses is 50 + 100 kA(RMS), de=
pending upon the rated voltage and rated current, The minimum breaking current corresponds
to the prearcing time not less than 30 s.

Table1 SIZES OF Btd FUSES

RATED CURRENT inA

Uiv) Dimensionsmm]
10 32 8 200
e [LTL 12" 1620.% 4050.% 100125 250315 400500630
250 | 80 | 50 | 110
400 | 80 | 50 | 110 | y.p W-T w-II | w-n W-IV | W-v
630 | 110 | 80 | 140
1000 | 140|110 | 170
1600 | 170 | 140] 200
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Some of design aspects of Btd fuses are new in comparison to the existing practice and to
the inventions known from the patent documents. These aspects makes possible to fmprove the
behaviour of new fuses during menufacturing and in service.

The aim of the paper ies to describe mentioned design aspects in contrast to the existing
practice.

2. List of new design aspects

Fige1 shows longitudinal cross~section of Bid fuses just in order to demonsirate main as=
pects of the design and to point out the following elements which are relatively new in com-
parison with the known solutions,

2.1 The main new design point is the fuse-link barrel now made from a metalic(in this case



some aluminium alloyjbody in the form of a good heat sink, It made possible to elevate the
fuge-~link rated current of 10#15 % by this same fuse-element.,
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Fig.1 Partisl crogs-gsectional view of Bid fuses
1 = aluminium body, 2 - ceremic bushing, 3 - aluminium nut, 4 « copper terminal,
5 = gag-evolving element, 6 = ring rubber to compensate elongation of fuse-element,
7 = fuse~element

2.2 Electrical insuletion between terminals consists from the iwo ceramic bushings 2 @ig.1)
which replace usuall fuse-link end-caps. The bushings are fastened to the barrel 1 by means
of metalic ( again this same aluminium alloy ) nuts 3.

243 The fuse-element 7 is made from silver-copper combinastion. Constricted parts are from
silver, whereas shoulders from copper. The constrictions are partially punched and partia-
1ly made groove rolling process.

244 The reproducibility of the positioning of fuse-element is done in the following wey:
the both contacts 4 during mapufacturing are comnected together by means of two ( not indi-
cated in Fig.1) serewg which then after assembling are removed. The agsembly consisting
from two terminals, fuse-eclement and mentioned screws form a kind of "clockwork” which then
is protract through the barrel 1 and then is centred by the bushings 2 and fastened by
shown in Fig 1 screws.

2.5 Multi~parallel fuse-element (Fig.2)is so collected that the loops for the elongation com-
pengation 6 arqhirected inwardly. Shown in Fig 2 element consists from six partiasl elements
with those loops disposed between them. The Figure also shows a magnified view of the fuse-
element portion,

2.6 Gas~evolving elements 5 in Fig.1 placed close to the terminsls prevent against arc burn-
through of those contacts particularly in the region of interruption of small overload ocur~
rents. The elements can be made from such materials as A1203‘3H209

2.7 There are moreover some other special points, say like the compemsation of fuge~element
elongation, connection of the fuse-eslement to the terminals 2.5.0.

Fige3 gives a general view and Pig.4 a set of the barrels for different rated currents by
the same rated voltage. Pigs 5 and 6 demonstrate some exemplary oscillogrems from the brea-
king capacity tests of 1000 V rated voltage fuses,



- 85 ~

~ ¢
a > A N\

-

ot

o Cu -r_é_‘ cu AS
O AT

= EEEE\
' N

/_«@2 ia'ae
/ A E - T

Figs2 Fusewelement consisting from six partial elements in parellel
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Pig.5 Osecillogrem, fuse 1000 V, 250 A4, 65 kA Fig.6 Oseillogrem, fuse 1000V, 250 A, 3,7k4

3, Final remarks

Severnl described points of Btd fuses are claimed by the Polish patent documents. Author is

of opinion that given new design mapects demonstrates some progress in the semiconductor
fuses development,
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