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Electrical contacts perform an essential role in a variety of systems. Some of the most 
common uses of electrical contacts are often found in consumer goods. For example, 
sump pumps, thermostat controls, and a large number of appliances and equipment 
command the use of quality electrical contacts.

Circuit breakers protect electrical equipment from over-currents and short circuits. The 
breakers flip—or open the electrical circuit—to prevent damage to the building’s overall 
electrical system in the event of a problem.

Introduction
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The three main types of electrical contacts in circuit breakers include:

Relays also rely on electrical contacts for performance. Relays allow electrical 
signals to flow from one point to another based on commands from a control switch. 
Effectively, they’re switches themselves, and they are available in different materials 
and levels of complexity.

Another major use of electrical connectors is in switches. Switches bring two 
conductive pieces of metal into contact, thereby closing a circuit and allowing 
electricity to flow. When the pieces of metal separate, they open the circuit and break 
the flow. These conductive pieces of metal are the electrical contacts, and every circuit 
that uses switches relies on high-quality contacts for the successful and efficient flow 
of energy.

Electrical contacts can be found throughout other 
electrical systems as well, such as those most 
commonly found in appliances.

1. Arcing

2. Main

3. Auxiliary
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The Materials Used in Producing 
Electrical Contacts

Determining the proper electrical contact material for any application requires 
consideration of many factors, such as material deterioration mode, current loads, 
and environment. As such, one material will not work for every electrical contact 
application. Switching electrical current through small electrical contacts is a violent 
action and can be likened to a miniature lightning strike, so it’s very important to 
choose the appropriate material for the application. 

Switching electrical current through small electrical contacts can be likened to a violent 
miniature lightning strike, so it’s important to choose the appropriate material

As switch contacts open and close, the heat generated by the arc can melt, vaporize, 
and otherwise disfigure the contact surface. Moreover, this heat can cause reactions 
between the contact metal and airborne contaminants to create surface films, which 
in turn increase contact resistance and generate even more heat on the surface of 
operating contacts. Over a period of time, damage caused by electrical, mechanical, 
and chemical factors renders the contact useless.
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The contact materials must allow the passage of electricity as efficiently 
as possible. Not only does this result in increased performance and 
reduced energy waste for the facility, but it also makes the system safer. 
Every incremental increase in resistance increases heat, which increases 
the likelihood of equipment damage, fire, and other hazards significantly. 

Hard or brittle metals cannot act as effective switches because they 
increase the potential for partial or failed connections. Soft metals can 
recover from the frequent motion and pressure of the switch’s movement 
without being misshapen. 

When materials do not have the proper mechanical and physical properties 
for a given electrical application device failure can occur. This is due to loss 
of excessive spring properties of operating members, leading to material 
erosion, high contact resistance, and welding of operating contact surface.

Every electrical switch or relay should be in an environment best suited for 
safe performance. This includes covering the system to prevent exposure 
to airborne contaminants, humidity, and moving parts. However, completely 
protecting electrical contacts from humidity and ambient moisture can be 
impossible in many environments. 

The metals themselves need to resist oxidation from moisture, airborne 
contaminants, and surface films that form due to chemical reactions. 
Choosing stable, corrosion-resistant materials extends the life of the 
system.

Choosing the right metal can mitigate many of these damaging effects. Some of the most 
important properties to consider when selecting electrical contact material include:

Resistance to Oxidation

Soft Metals

High Conductivity
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Norstan’s metallurgist and engineer staff will help assist in the design and production 
of electrical contacts to the customer’s specifications using our best processes and a 
number of available materials. These materials include:

Brass

Copper

Gold

Palladium

Platinum

Silver

Pure metals like silver and gold have predictable 
characteristics and are relatively simple to source. 

Composite materials, which combine metals and other 
non-metal materials, can create excellent contact 
points. Silver and carbon composites or copper and 
carbon composites maintain strong conduction 
properties while also having increased thermal and 
mechanical properties.

Many alloys (combinations of two or more metals) 
are available that can provide the properties electrical 
contacts need. Alloys also tend to be made of metal 
combinations that offer increased resistance 
to corrosion.

Electrical contact switches can be made from a variety of pure 
metals, alloys, and composite materials.

90 Ag-10SnO
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1. Conductivity

Once you know the required conductivity 
or measure of electrical current your 
system needs to carry, you can search for 
the right material based on its standard 
conductivity rating. 

Silver has the highest electrical 
conductivity of all metals. In fact, silver 
defines conductivity, since all other metals 
are compared against it. On a scale of 0 to 
100, silver ranks 100 with copper at 97 and 
gold at 76. (according to Lehigh University 
on the interweb).

Different metals, alloys, and composites 
offer lower or higher conductivity levels.

The Six Most Important Properties 
When Choosing an Electrical Contact

3. Hardness

The contact material needs to be tough and have sufficient tensile strength. It also 
must be elastic, ductile, and plastic.

2. Corrosion Resistance

Chemical decay can damage an electrical system, impede performance, or increase the 
risk of a fire. It’s important to look for long-term materials that won’t decay quickly.

You can search for the right material based 
on its standard conductivity rating.
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Every electrical system has recommended or required current load levels. This measure 
should be low enough to account for the limitations of standard parts, but also high 
enough to allow the system to perform as expected. 

Electrical contact materials need to meet or exceed this threshold so they can 
safely handle the electrical current load during regular performance and reasonable 
malfunctions.

4. Current Load

5. Form

6. Size

Standard electrical contacts come in a 
variety of sizes. The dimensions include 
thickness, width (or outer diameter), 
and length. Different sizes of different 
materials offer different thresholds and 
characteristics.

Electrical contacts need to be the right 
shape to fit within an existing system or 
an established design. 

Look for materials that manufacturers 
can form into correctly shaped parts with 
little to no risk of variability.
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Norstan offers a standardized, comprehensive production method to create electrical 
contacts from design analyses through final packaging. Knowing these steps can help 
you plan your product release dates and project milestones. The turnaround time for 
completed parts is typically a matter of weeks. 

How Norstan Produces 
Electrical Contacts

Norstan uses cold-forming machines to form electrical contacts. We use 
various size cold headers to produce contacts.

2. Cold Forming

Our finishing options include cleaning, deburring, and other 
secondary processes.

3. Finishing Processes

Our team of experts will review any electrical contact design files for flaws, 
areas for improvement, and to ensure that the specifications are within 
our capabilities.

1. Design Review

Our production process includes:
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We explore the following six questions:

Why Might an Electrical Contact Fail?

In the field, electrical contacts can fail due to breakage, chemical decay, and simple 
wear. Our team has a standard troubleshooting process to trace poor performance 
down to the core problem.

3. How many cycles is the switch exposed to?

Switches intended for multiple cycles need rivets to help ensure longevity. 
Designers should incorporate machine composite or solid contact rivets.

2. Is there an arc generated when the switch opens or closes?

Arcing currents help clean the contact’s surface. This removes any potential 
chemical buildup and helps maintain excellent performance. If the switch no 
longer generates an arc, that indicates that there’s film or corrosion.

1. What is the current and voltage that will pass through the 
electrical contact?

Every electrical contact needs to match the load demands of the system it 
contacts. If the current and voltage requirements are too high, the part could 
short-circuit or fail to perform.
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4. How big is the package into which the switch will be incorporated?

Small packages require small contacts, resulting in small amounts of surface 
area. If the surface area is too small, the contact won’t be able to effectively 
dissipate heat buildup.

If you have small electrical contacts, the switches will need to be wiped clean 
frequently. This is even more essential in environments where contacts get 
exposed to frequent moisture, dust, and temperature extremes.

6. Does the contact need to be wiped?

5. What environmental conditions will the switch be exposed to?

Different materials best fit different environments. For example, pure copper 
contacts shouldn’t be used in environments with air exposure because of 
oxidation. Using a different material, or plating the copper with a corrosion-
resistant material, better matches that environment.
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Norstan is a leading manufacturer of high-quality electrical contacts for 
a wide variety of applications. Norstan engineers can help designers 
of switches, relays, and other electrical mechanical devices containing 
electrical contacts with material and design suggestions for nearly 
any application. 

We provide an extensive understanding of electrical contact applications 
that goes beyond merely satisfying current and voltage requirements. Our 
team can help minimize design pitfalls and optimize the manufacturing 
process for your contacts.

To learn more about our materials and forming processes, contact us today.

Norstan is the Expert in High-Quality 
Electrical Contacts

Contact Us

10333 82nd Ave.  Pleasant Prairie, WI 53158 USA
Phone 262-947-0707
norstandinc.com

https://www.norstaninc.com/lp-contact-us/
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https://www.norstaninc.com/blog/
https://www.youtube.com/channel/UCNTCMrjttR3RaOTREjirlrA/videos?view_as=subscriber
https://www.linkedin.com/company/norstan-inc
https://www.facebook.com/pages/category/Industrial-Company/Norstan-Inc-203414383150213/

