FUSE SELECTION FACTORS

The application guidance and product data in this paper are only part of the auxiliary
parameters. In order to quickly select the correct fusion, it is strongly recommended that
the application test be carried out to verify the performance of the circuit/application.

1. Approval standards

Cartridge/subminiature fuse normal electrical characteristics standard:
AUL248-1/UL248-14 American UL standard
® Applied country: USA/Canada

® Approval logo: UL or UR, given by UL

® A

ATEC60127-1/2/3/4 International electrical commission standard

® Applied country: European and Asian countries
® Approval logo: VDE, SEMKO, PSE, CCC, FIMKO, TUV, IMQ and so on, given by related country

institute

SR @A & A

ABS British standard
® Applied country: British and British colonies
® Approval logo: ASTA, BSI

YV ®

2. Voltage Rating
* Indicates that the fuse will operate at any voltage level below its rating voltage
* Must be equal to or higher than the operating voltage of the device
* May labeled on the fuse body if possible

3. Rated Current
* JTdentify the current - carrying capacity of the fuse
* Is labeled on the fuse body
* Must be equal to or greater than the maximum operating current
* An operating current of 80% or less than rated current (of device) is recommended for operation
at 25° C to avoid nuisance openings
* Definition of Rated Current is different for UL and IEC
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4, Temperature Derating
> Fuse current ratings are measured at 25degC.
> Fuses are temperature dependant so higher the ambient temperature the quicker the fuse will blow.

> Ambient temperature of the application must be considered when choosing the current rating of

the fuse
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5. Breaking Capacity
Breaking capacity is the maximum short circuit current a fuse can safely blow without a catastrophic
failure such as a fire, breakage or explosion.
Low and high breaking capacity ratings typically range from 35A up to 10KkA.
The short circuit condition in the final product determines what fuse breaking capacity is needed.
e Jdentify the maximum fault current which the fuse will safety interrupt without exploding,
rupturing or causing fire
e Is different by AC and DC
* The value is depends on the fuse construction, circuit operation voltage, Current type (AC or
DC) and circuit power factor
*  Must be greater than maximum fault current (short circuit current)

* Definition of Breaking Capacity is different for UL and IEC

6. In—rush Current Characteristic —-I’t
Many applications will have inrush or peak currents at start—up and sometimes during normal operation.
The inrush current in the application should be measured and used to calculate the proper fuse 12t
value.
1%t is the amount of heat energy, in terms of current and time, required to melt the fuse link
Identify the energy required to melt a specific fuse element
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Is constant if, (1) there is no heat dissipation from the surface of the element to surrounding elements.

(2) no heat within the fuse casing is conducted away by the fuse contacts or terminals

For fast acting fuses, usually the maximum (Typical) value is given in the datasheet.

For time delay fuses, usually the minimum value is given.

>

\%

Many applications will have inrush or peak currents at start-up and sometimes during normal
operation.
The inrush current in the application should be measured and used to calculate the proper fuse
It value.
I’t is the amount of heat energy, in terms of current and time, required to melt the fuse link
There are two ways I°t is used to properly select a fuse in a specific application.
Components downstream often have a thermal withstand capability. Therefore, the I°t of the fuse
must be lower than the I°t withstand of the downstream component

I%*tfuse < I%*ts.c (components downstream)
Surge or pulse currents are often normal in an application. The fuse must be able to withstand
the thermal energy generated by the pulses and not cause nuisance openings

I?tfuse > I*tin-rush

Wave forms Inrush Current Peak

Wave shapes Formulas Wave shapes Formulas
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Step 1:

Application example:

Inrush current peak: I, = 20 A, t = 0.008 s
Type of waveform: Typical discharge curve

Calculation of the I’t-value

I’t

Application 2 p

Calculation of the I’t-value of the application

544

Operating Current 1 A

-4 2*t:%(20A)2*0.0085:1.6Azs

Time

0.006s 0.012s 0018s 0.024s 003s
1T 2T 3t AT 5T
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7. Pulse Factor - Fp

PULSE CYCLE WITHSTAND CAPABILITY
100000 Pulses Pulse 1°t=28% of Nominal Melting It
10000 Pulses Pulse 1°t=37% of Nominal Melting It
1000 Pulses Pulse I°t=45% of Nominal Melting I°t
100 Pulses Pulse 1°t=53% of Nominal Melting It
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