
Relay 12 Volt Wiring Diagram

Relay 12 Volt Wiring Diagram is a crucial aspect of automotive and electrical
system design, especially when it comes to controlling high-current devices
with low-power signals. Relays serve as switches that allow a small current
to control a larger one, making them essential for various applications, from
automotive lighting to powering motors. This article will delve into the
fundamentals of 12-volt relay wiring, its components, the wiring diagram, and
practical applications.

Understanding Relays

Relays are electromagnetic switches that open and close circuits
electromechanically or electronically. They consist of several key
components:

Coil: The electromagnet that, when energized, creates a magnetic field.

Armature: A movable part that is attracted to the coil when energized,
closing or opening the circuit.

Contact Points: Metal components that either connect or disconnect the



electrical circuit.

Spring: Returns the armature to its original position when the coil is
de-energized.

Relays can control a wide range of devices and loads, making them versatile
and indispensable in many electrical systems.

Importance of 12 Volt Relays

12 volt relays are predominantly used in automotive applications due to the
standard voltage of most vehicle electrical systems. The advantages of using
relays include:

Load Management: They allow low-current switches to control high-current
devices safely.

Protection: Relays can protect sensitive electronic components from high
power surges.

Isolation: The relay isolates the control circuit from the load circuit,
minimizing damage risks.

Multiple Controls: They enable control of multiple devices from a single
switch.

The 12 Volt Relay Wiring Diagram

Understanding a 12 volt relay wiring diagram is essential for anyone looking
to integrate relays into their electrical systems. A typical 12 volt relay
has five terminals, each serving a specific function:

Terminal 85: This is the negative side of the coil.1.

Terminal 86: This is the positive side of the coil, connected to the2.
control switch.

Terminal 30: This is the common terminal, connected to the power source.3.

Terminal 87: This is the normally open (NO) contact, which connects to4.
the load when the relay is activated.



Terminal 87a: This is the normally closed (NC) contact, which is5.
connected to the load when the relay is not activated.

Basic Wiring Diagram

A simple wiring diagram for a 12 volt relay includes:

1. Power Source: Connect the positive terminal of the battery to Terminal 30.
2. Load Connection: Connect the device (e.g., lights, motors) to Terminal 87.
3. Control Switch: Connect one side of the control switch to Terminal 86 and
the other side to the positive terminal of the battery.
4. Ground Connection: Connect Terminal 85 to the vehicle ground or negative
terminal of the battery.

The diagram can be visualized as follows:

```
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```

Wiring Applications

There are numerous applications for 12 volt relays in automotive and
electrical systems. Here are a few common uses:

Automotive Lighting

One of the most common applications is controlling automotive lighting. By



using a relay, you can ensure that the high-current headlights are activated
with a low-current switch, enhancing the longevity of the switch and
improving the reliability of the lighting system.

Electric Fans

Relays are often used to control electric fans in vehicles. When the engine
reaches a certain temperature, a relay can activate the fan to cool the
engine. This setup protects the vehicle's electronic systems while
efficiently managing heat.

Power Windows

In power window systems, relays control the motors that raise and lower the
windows. Using relays allows for a more reliable and robust system that can
handle the high current required by the motors without damaging the control
switches.

Horn Activation

Automotive horns can draw significant current, especially when used in
aftermarket installations. A relay allows the horn to be activated with a
small switch, protecting the switch from potential damage due to high current
draw.

Safety Considerations

When working with relay wiring, it’s essential to observe proper safety
precautions:

Disconnect the Battery: Always disconnect the battery before working on
electrical systems.

Use Appropriate Gauge Wire: Ensure that the wire used can handle the
load current to prevent overheating.

Check Connections: Ensure all connections are secure to prevent shorts
and electrical failures.

Fuse Protection: Incorporate fuses into the circuit to protect against
overloads and short circuits.



Troubleshooting Common Issues

Despite their reliability, relay systems can encounter issues. Here are some
common problems and their solutions:

Relay Not Activating

- Check the Control Circuit: Ensure that the switch is functioning and that
there is power to Terminal 86.
- Inspect the Relay: Test the relay with a multimeter to verify that it is
functioning correctly.

Load Not Operating

- Inspect Load Connections: Check that the load is properly connected to
Terminal 87.
- Test Voltage: Use a multimeter to check for voltage at the load when the
relay is activated.

Intermittent Operation

- Loose Connections: Inspect all connections for tightness and corrosion.
- Faulty Relay: Replace the relay if it continues to malfunction.

Conclusion

Understanding the relay 12 volt wiring diagram is essential for anyone
involved in automotive or electrical work. By learning how to properly wire
and utilize relays, you can enhance the efficiency and safety of various
electrical applications. Whether for automotive lighting, fan control, or any
other high-current application, relays provide a reliable solution for
managing power efficiently. Remember to always prioritize safety and adhere
to proper wiring practices to ensure optimal performance and longevity of
your electrical systems.

Frequently Asked Questions



What is a 12 volt relay used for in automotive
applications?
A 12 volt relay is commonly used to control high-current devices like lights,
horns, or motors in automotive applications, allowing a low-current switch to
operate a high-current circuit.

How do I read a 12 volt relay wiring diagram?
To read a 12 volt relay wiring diagram, identify the relay terminals (usually
labeled as 85, 86, 87, 87a, and 30), understand the function of each
terminal, and follow the connections as indicated in the diagram.

What are the common terminal connections in a 12
volt relay?
The common terminal connections in a 12 volt relay are typically: 85 (coil
negative), 86 (coil positive), 30 (common), 87 (normally open), and 87a
(normally closed).

Can I use a 12 volt relay for controlling multiple
devices?
Yes, you can use a 12 volt relay to control multiple devices by wiring them
in parallel to the relay's output terminal, ensuring that the relay's current
rating is sufficient to handle the total load.

What gauge wire should I use for a 12 volt relay
installation?
The wire gauge for a 12 volt relay installation depends on the current load;
typically, 16 to 12 gauge wire is used for connections to the relay, while
heavier gauge may be needed for high-current devices.

What is the difference between normally open and
normally closed contacts in a relay?
Normally open (NO) contacts allow current to flow when the relay is
activated, while normally closed (NC) contacts allow current to flow when the
relay is not activated.

How do I troubleshoot a 12 volt relay that is not
working?
To troubleshoot a 12 volt relay, check for proper voltage at the coil
terminals, ensure all connections are secure, test the relay with a
multimeter, and verify that the device being controlled is functioning
properly.
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