
automotive relay wiring diagram

automotive relay wiring diagram is an essential guide for understanding how relays function within a vehicle's
electrical system. Relays serve as electrically operated switches, allowing a low-current circuit to control
a high-current load safely and efficiently. This article provides an in-depth examination of automotive relay
wiring diagrams, explaining the components, typical configurations, and practical applications. It also covers
how to read and interpret these diagrams, troubleshooting tips, and the significance of relays in modern
automotive systems. Whether for repair, customization, or diagnostics, a clear understanding of automotive
relay wiring diagrams enhances the ability to work effectively with vehicle electronics. The following sections
explore the fundamentals, types, wiring methods, and real-world examples of automotive relay wiring diagrams.
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Understanding Automotive Relays

Automotive relays are crucial components in vehicle electrical systems, designed to control high-current
circuits with low-current signals. They operate by using an electromagnetic coil to open or close contacts
within the relay, thereby switching the circuit on or off. This mechanism allows sensitive switches and control
modules to activate powerful devices such as headlights, fuel pumps, and cooling fans without direct
exposure to high current. Relays improve safety, reduce voltage drops, and extend the lifespan of switches and
wiring by handling heavy currents indirectly.

Function and Importance

The primary function of an automotive relay is to act as a remote switch that can be controlled by a low-
current circuit. This is important because many automotive components require significant current that
standard dashboard switches cannot handle directly. By incorporating relays, the electrical load is shifted
away from the switches and wiring harnesses, preventing overheating and potential failure. This also enables
the use of thinner control wires and safer circuit designs.

Types of Automotive Relays

There are several types of relays commonly used in automotive applications. The most frequent types include:

SPST (Single Pole Single Throw): Controls one circuit, either on or off.

SPDT (Single Pole Double Throw): Switches between two circuits, providing a normally open (NO) and
normally closed (NC) contact.

DPDT (Double Pole Double Throw): Controls two separate circuits simultaneously.



Mini Relays and Micro Relays: Compact versions used for space-saving applications.

Components of an Automotive Relay Wiring Diagram

Understanding a typical automotive relay wiring diagram requires familiarity with its key components. Each
symbol and number corresponds to specific parts of the relay and related wiring, enabling precise interpretation
and troubleshooting.

Relay Coil and Contacts

The relay coil is the electromagnetic component that activates the switching mechanism. In wiring diagrams, it
is usually represented by a coil symbol connected to the control circuit. The contacts are the switch points
within the relay, shown as lines that open or close depending on the coil's state. Contacts are labeled as
Normally Open (NO) or Normally Closed (NC), indicating their default positions without power.

Terminal Numbers and Their Meanings

Automotive relays follow standard terminal numbering conventions, which are critical when reading wiring
diagrams:

85 and 86: These terminals are connected to the relay coil. Terminal 85 typically connects to ground,
while 86 connects to the control switch or power source.

30: The common terminal connected to the power source or battery.

87: The normally open contact that connects to the load when the relay is energized.

87a: The normally closed contact that connects to the load when the relay is de-energized (used in
SPDT relays).

Common Automotive Relay Wiring Configurations

Automotive relay wiring diagrams illustrate various configurations depending on the application. These
diagrams show how relays integrate with switches, power supplies, and loads to control electrical devices
efficiently and safely.

Basic Relay Wiring Diagram

The simplest wiring configuration includes the relay coil connected to a control switch and ground, with the
common terminal connected to the battery and the normally open terminal connected to the device. When the
control switch is closed, the coil energizes, closing the NO contact and powering the device.

Relay with Fuse Protection

Incorporating a fuse into the relay wiring diagram adds an essential layer of protection. The fuse is usually
placed between the battery and the relay's terminal 30 to prevent damage from short circuits or overloads.



This setup is standard in automotive circuits to enhance safety and reliability.

Using Relays for Multiple Loads

Some wiring diagrams demonstrate how a single relay can control multiple loads by using split output
terminals or multiple relays controlled by the same input. These configurations are common in complex systems
like lighting arrays or auxiliary power circuits.

How to Read an Automotive Relay Wiring Diagram

Reading an automotive relay wiring diagram involves interpreting symbols, terminal numbers, and connection
lines to understand the circuit's operation. Mastery of these diagrams is essential for installation, repair, and
troubleshooting.

Identifying Symbols and Terminals

Automotive relay diagrams use standardized symbols for coils, contacts, switches, power sources, and loads.
Recognizing these symbols and the terminal numbering system helps in following the circuit flow. For instance,
terminal 85 and 86 connections indicate the coil control circuit, while terminals 30, 87, and 87a relate to
the switched power circuit.

Tracing Circuit Flow

Start by identifying the power source and ground connections, then follow the wiring to the control switch
and relay coil. Next, observe the relay contacts and their connection to the load. Understanding the state of
the relay (energized or de-energized) and its effect on the contacts is critical for interpreting how the circuit
functions.

Common Notations and Abbreviations

Automotive wiring diagrams often include abbreviations such as:

NO: Normally Open

NC: Normally Closed

COM: Common terminal

GND: Ground

Familiarity with these terms ensures accurate reading and implementation of relay wiring diagrams.

Practical Applications of Automotive Relay Wiring

Automotive relay wiring diagrams are applied in numerous vehicle systems to improve performance, safety, and
convenience. Understanding practical use cases illustrates the importance of correctly wiring relays.



Headlight and Fog Light Circuits

Relays are commonly used to control headlights and fog lights, allowing high current to flow directly from
the battery while the driver operates a low-current switch inside the cabin. This prevents switch failure and
voltage drop, ensuring bright and reliable lighting.

Fuel Pump Control

The fuel pump requires significant current to operate, making it an ideal candidate for relay control. An
automotive relay wiring diagram for the fuel pump shows the relay coil connected to the ignition switch or
engine control unit, with the contacts supplying power to the pump when the engine is running.

Cooling Fan Activation

Cooling fans are often wired through relays controlled by temperature sensors or the engine control module.
This setup allows the fan to operate only when necessary, reducing energy consumption and wear on
components.

Troubleshooting Automotive Relay Wiring Issues

Identifying and resolving relay wiring problems is essential for maintaining vehicle electrical system performance.
Wiring diagrams are invaluable tools for systematic troubleshooting.

Common Relay Wiring Problems

Typical issues include:

Loose or corroded connections at relay terminals

Faulty relay coils or contacts causing intermittent operation

Blown fuses protecting the relay circuit

Incorrect wiring leading to failure of the controlled device

Step-by-Step Troubleshooting Using Wiring Diagrams

Begin by checking the fuse associated with the relay circuit. Next, inspect all relay terminals for corrosion or
looseness. Use a multimeter to verify coil resistance and ensure the coil energizes when the control switch is
activated. Confirm that the relay contacts switch power correctly by testing voltage at terminals 30 and
87. Cross-referencing these steps with the automotive relay wiring diagram ensures accurate identification of
faults.

Preventative Measures

Proper installation, including secure connections, appropriate fuse ratings, and use of quality relays, minimizes
relay wiring issues. Regular inspection and maintenance based on the wiring diagram help sustain reliable
operation of automotive electrical systems.



Frequently Asked Questions

What is an automotive relay wiring diagram?

An automotive relay wiring diagram is a schematic that illustrates how to connect a relay within a vehicle's
electrical system, showing the terminals and wiring paths to control high-current circuits using a low-
current switch.

How do I read an automotive relay wiring diagram?

To read an automotive relay wiring diagram, identify the relay terminals typically numbered 85, 86, 87, 87a,
and 30, understand their functions (coil, common, normally open, normally closed), and follow the wiring
connections to see how power flows through the relay in different states.

What are the common terminal numbers in automotive relays and their
functions?

Common terminal numbers in automotive relays include 85 and 86 for the coil (electromagnet), 30 for the
common power input, 87 for the normally open (NO) contact, and 87a for the normally closed (NC) contact
in SPDT relays.

Can I use an automotive relay wiring diagram to install aftermarket
accessories?

Yes, automotive relay wiring diagrams are essential for safely installing aftermarket accessories like fog
lights or horns, allowing you to control high-current devices without overloading switches or factory
wiring.

What tools are needed to follow an automotive relay wiring diagram?

To follow an automotive relay wiring diagram, you typically need a multimeter, wire strippers, crimping tools,
electrical tape or heat shrink tubing, connectors, and sometimes a test light or wiring harness for proper
installation.

How do I troubleshoot a relay using an automotive relay wiring diagram?

To troubleshoot a relay, use the wiring diagram to verify correct wiring and test coil resistance, check for
proper voltage at terminals, listen for relay clicks, and test continuity between terminals 30 and 87 when the
coil is energized to ensure the relay operates correctly.

Additional Resources
1. Automotive Relay Wiring Diagrams: A Comprehensive Guide
This book offers detailed wiring diagrams and step-by-step instructions for automotive relay installations. It
covers various types of relays, their functions, and practical applications in automotive electrical systems.
Ideal for both beginners and experienced technicians, it simplifies complex wiring concepts with clear visuals and
explanations.

2. Mastering Automotive Electrical Systems: Relay and Wiring Fundamentals
Focused on the fundamentals of automotive electrical systems, this book dives deep into relay operation and
wiring techniques. It includes practical examples, troubleshooting tips, and wiring diagrams to help readers
understand and implement relay circuits effectively. A valuable resource for mechanics and DIY enthusiasts
alike.



3. Automotive Relay Circuits and Wiring Techniques
This volume explores the design and implementation of relay circuits in automotive applications. It provides
comprehensive wiring diagrams, test procedures, and safety tips to ensure proper installation and maintenance.
Readers will learn how to optimize relay usage for improved vehicle electrical performance.

4. Practical Guide to Automotive Relay Wiring and Installation
Designed for hands-on learners, this guide covers the essentials of relay wiring, including selecting the right
relay and integrating it into existing automotive systems. It features numerous diagrams and troubleshooting
strategies to help prevent common wiring errors. The book emphasizes practical skills and real-world
applications.

5. Automotive Electrical Wiring and Relay Diagrams Explained
This book breaks down complex wiring diagrams into easy-to-understand segments, focusing on relays in
automotive circuits. It explains relay symbols, wiring color codes, and connection methods in detail. Perfect
for technicians who want to improve their diagram reading and relay wiring proficiency.

6. Relay Wiring Solutions for Modern Automotive Systems
Addressing the challenges of modern vehicle electrical systems, this book offers updated relay wiring diagrams
and solutions. It covers advanced relay types used in contemporary cars and provides guidance on integrating
relays with electronic control units (ECUs). Readers gain insight into current industry standards and best
practices.

7. Automotive Relay Wiring: Troubleshooting and Repair
This manual focuses on diagnosing and fixing relay wiring issues in automotive electrical systems. It includes
symptom-based troubleshooting charts, wiring diagrams, and repair techniques. Essential for mechanics and
technicians aiming to reduce downtime and improve repair accuracy.

8. Wiring Diagrams for Automotive Relays and Switches
A detailed collection of wiring diagrams specifically for automotive relays and switches, this book serves as
a quick reference for electrical work. It covers various relay types, switch configurations, and their typical
wiring setups. The clear illustrations help users quickly identify correct wiring paths.

9. Fundamentals of Automotive Relay Wiring and Electrical Systems
This introductory text covers the basics of automotive electrical systems with a focus on relay wiring
principles. It explains how relays function within circuits and their role in vehicle safety and performance. The
book is ideal for students and newcomers to automotive electronics.
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