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Heat, electrical ratings, and the connections that make protection 
reliable

How Fuse Holders Affect  
Circuit Protection 

A fuse can be correctly selected for the load and 
still be installed in an assembly that overheats. 
The weak point may be the connection between 
the fuse and its holder, the holder’s terminals, or 
a rating that does not match the application. 
Recognized contributors can even range from 
loose connections, undersized conductors, or 
high ambient temperatures.

Selecting the proper fuse holder deserves the 
same attention as selecting the fuse itself. The 
fuse determines how the circuit responds to an 
overcurrent. The holder provides the electrical 
and mechanical interface that allows that 
protection to function in the finished equipment. 
Treating these components as a pair helps 
prevent a design that looks correct on a 
schematic but develops problems after 
installation.
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Illustrative calculations using P = I²R. These are not product 
ratings, acceptable resistance limits, or temperature predictions.

What Does a Fuse Holder Do? 

A fuse holder connects a replaceable fuse to the 
circuit. Its terminals connect to conductors or a 
printed circuit board (PCB), while its contacts 
engage the fuse. Depending on the design, the 
holder may also provide insulation, a protective 
cover, or easy-access for replacement. In-line, 
panel-mount, and PCB-mounted holders 
address different installation needs.

A conventional passive holder does not have the 
fuse’s calibrated overcurrent-opening function. A 
holder marked 30A does not interrupt current 
when the circuit exceeds 30A.

That number describes an electrical rating under 
specified conditions, not a protective trip 
setting.

Consider a 10A fuse installed in a compatible 
holder with a higher current rating. The larger 
holder does not turn it into a higher-amperage 
fuse. Conversely, placing a larger fuse in an 
undersized holder does not increase  the 
holder’s capacity. Each component must 
satisfy its own requirements.

The resulting temperature depends on how 
effectively that heat can escape. Two watts 
spread across a large metal structure and two 
watts concentrated near a small plastic contact 
support can produce very different 
temperatures. It’s important to note that a 
resistance calculation identifies the heat source; 
it does not, by itself, establish that the assembly 
is safe.

The same resistance also causes voltage drop: 
V=IR. At 20A, the 5-milliohm connection drops 
0.1V. At 100A, it drops 0.5V. This loss is additional 
to voltage drop in the conductors and fuse. 
Depending on the equipment’s input limits, 
excessive connection losses can contribute to 
undervoltage problems even while the fuse 
remains intact. A holder can therefore affect 
both protection reliability and normal circuit 
operation.  

Contact Resistance Creates Heat Where It Is Least Wanted 

Every connection has some resistance. At a fuse 
holder, current must cross the interfaces 
between the conductors, terminals, and fuse 
contacts. Loose connections can raise 
resistance and produce localized heating. 
OptiFuse identifies this mechanism as a 
common cause of melting holders.

The electrical relationship is straightforward:

P = I²R

Here, P is the heat-producing electrical loss in 
watts, I is current in amperes, and R is the 
resistance of the connection being evaluated. 
Use RMS current for an AC heating calculation. 
Because current is squared, a small connection 
resistance becomes much more consequential 
as current increases.

For an illustrative connection carrying 20A, a 
resistance of 0.5 milliohm produces 0.2W. If that 
resistance increases to 5 milliohms, the same 
20A produces 2W. Nothing about the load 
current changed, but ten times as much heat is 
now being generated at that connection.

Current Connection 
resistance Heat produced

20A
20A
100A

0.5mΩ
5mΩ
0.5mΩ

0.2W
2W
5W

100A 5mΩ 50W
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Why a Holder Can Overheat Without Blowing the Fuse

A useful design question is: what 
changes when the enclosure is 
closed? 

A prototype that behaves well on an open 
bench may operate in a warmer environment 
after the cover, wiring, and neighboring 
equipment are installed. Qualification should 
represent that finished configuration.

An ordinary overcurrent fuse responds to the 
thermal conditions of its element. It is not a 
temperature sensor for every nearby terminal or 
piece of insulation. A resistive joint can therefore 
become excessively hot without producing an 
overcurrent large enough to make the fuse open 
promptly.

In the 20A example, a hypothetical circuit using a 
properly selected 30A fuse could continue 
operating while the damaged connection 
dissipates 2W. Whether the fuse eventually 
opens depends on the actual fuse, the 
temperature around it, and the severity and 
duration of the condition. 

The fuse cannot be assumed to protect a 
deteriorating connection from every form of 
localized heating.

This distinction matters during troubleshooting. 
A melted holder with an intact fuse does not 
automatically mean the fuse was defective. 
Investigate the connection and thermal 
conditions before changing the fuse 
specification. Increasing fuse amperage is not a 
repair for an overheating holder and can reduce 
protection for the conductors or equipment.

The Holder Influences the Fuse’s Thermal Environment 

Fuses are temperature-sensitive devices. The 
relevant ambient temperature is the air 
immediately around the fuse, which may be 
much hotter than the room when the fuse is 
enclosed or located near a transformer or 
another heat source. A holder therefore 
becomes part of the thermal environment used 
to evaluate the fuse.

Extra heat can reduce the margin between 
normal operation and unwanted opening. 
Changes in cooling also affect the balance 
between heat generated in the fuse and heat 
removed from it. These effects are particularly 
relevant during sustained loading and overloads, 
when heat transfer has time to influence 
operation. They should not be used to invent a 
new time-current curve or claim improved fault 
protection.
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Fault-current capability is a separate issue. A 
fuse’s interrupting rating identifies the fault 
current it can safely interrupt under specified 
conditions. A holder may have a short-circuit 
current rating, or SCCR, that depends on the 
installed fuse and stated application 
conditions.

Voltage and Fault-Current Ratings Must Both Be Suitable 

Both components need documented suitability 
for the circuit voltage and application. A fuse with 
an 80V rating does not upgrade a holder rated 
only 32V for use in a 48V circuit. Check the 
maximum operating voltage, including the 
relevant charging or operating range, rather than 
relying solely on a nominal system label. Confirm 
AC or DC suitability in the product 
documentation. Reducing operating current 
does not compensate for an inadequate voltage 
rating.

The voltage across a sound, conducting fuse 
assembly is normally small. After the fuse opens, 
substantial circuit voltage can appear between 
its supply and load sides, depending on circuit 
topology. The holder must maintain the 
necessary electrical insulation in that condition. 
This is why a small measured voltage drop during 
normal operation does not justify using a holder 
below its required voltage rating.

Do not transfer an AC short-circuit rating to a DC 
application without supporting data. OptiFuse 
normally publishes different AC and DC ratings 
for the same holder family.

For a hypothetical installation with 25kA available 
fault current, a 100kA-rated fuse does not 
automatically make an otherwise 10kA-rated 
holder acceptable. A documented combination 
or other applicable evaluated arrangement is 
needed.

Select the Fuse and Holder as One Protection Assembly 

The holder’s contribution to circuit protection is 
practical and measurable. It must carry current 
through dependable connections, 
accommodate heat from the fuse, maintain the 
required insulation, and remain suitable for the 
available fault current. Its installation must 
preserve those capabilities throughout service.

Before releasing a design, confirm the viability of 
the exact fuse-and-holder combination. For a 
multi-circuit block, include the shared feed, or if 
it’s an enclosed assembly, verify the actual 
thermal environment. 

When a holder overheats, correct the cause 
instead of treating fuse replacement as the 
complete repair.

OptiFuse offers fuse holders, blocks, and clips 
for automotive, electronic, and industrial fuse 
applications. Selecting from that range should 
begin with the protection requirements and the 
finished installation, then finally narrow down to a 
mounting style and part number that satisfy 
both.



