
wiring relays for headlights

wiring relays for headlights is a critical aspect of automotive electrical systems that ensures optimal

performance, safety, and longevity of vehicle lighting. Proper relay installation helps manage the high

current demands of headlights without overloading the vehicle's existing wiring harness or switches.

This article explores the fundamental concepts behind wiring relays for headlights, including why relays

are essential, how to install them correctly, and common troubleshooting tips. Additionally, it covers the

types of relays used, wiring diagrams, and safety precautions to consider during installation. Whether

upgrading to high-powered headlights or replacing faulty components, understanding the role of relays

is vital for anyone working with automotive lighting systems. The following sections will provide a

comprehensive guide to wiring relays for headlights in a clear and systematic manner.

Understanding the Purpose of Headlight Relays

Types of Relays Used in Headlight Wiring

Essential Components for Wiring Headlight Relays

Step-by-Step Guide to Wiring Relays for Headlights

Common Wiring Diagrams for Headlight Relay Installation

Safety Tips and Best Practices

Troubleshooting Common Issues with Headlight Relays



Understanding the Purpose of Headlight Relays

The primary function of a relay in headlight wiring is to control the high current required by the

headlights using a low current switch. Headlights demand significant electrical power, often exceeding

the capacity of standard vehicle switches and wiring. Without a relay, the increased load can lead to

overheating, voltage drops, and premature failure of wiring or switches. Wiring relays for headlights

ensures that the electrical load is transferred directly from the battery to the headlights through a relay

contact, allowing the switch to handle only a minimal control current.

Benefits of Using Headlight Relays

Incorporating relays into headlight circuits offers multiple advantages, including:

Improved performance: Delivering full battery voltage to headlights enhances brightness and

consistency.

Reduced voltage drop: Shorter and thicker wires connected to the relay minimize resistance.

Protection of switches: Lowers the risk of switch overheating or damage due to high current

flow.

Extended wiring lifespan: Reduces heat buildup and wear on the vehicle's original wiring

harness.

Types of Relays Used in Headlight Wiring

Several relay types are commonly employed in automotive headlight circuits. Selecting the right type

depends on the application, current requirements, and compatibility with the vehicle’s electrical system.



Standard Automotive Relays

Standard 4-pin or 5-pin automotive relays are the most widely used for headlight wiring. These relays

typically handle currents of 30 to 40 amps, which is sufficient for most halogen and LED headlights.

The pins usually include:

Pin 30: Power input from the battery

Pin 87: Output to the headlights

Pin 85: Relay coil ground

Pin 86: Relay coil power (triggered by the headlight switch)

Pin 87a (only in 5-pin relays): Normally closed contact for alternate wiring configurations

Solid State Relays

Solid state relays (SSRs) are an alternative to mechanical relays and offer silent operation with no

moving parts. They are less common in traditional automotive applications but may be found in

modern vehicles or specialized lighting systems. SSRs provide fast switching and higher reliability

under vibration but require careful matching to voltage and current specifications.

Essential Components for Wiring Headlight Relays

Proper wiring of relays for headlights requires several key components to ensure a reliable and safe

installation. Each component plays a specific role in the overall electrical circuit.



List of Necessary Components

Automotive relay: Suitable for the current rating of the headlights.

Fuse and fuse holder: Protects the circuit from overcurrent and short circuits.

Wiring harness or cables: Appropriately gauged wires to handle headlight current.

Connectors and terminals: Secure and corrosion-resistant connections.

Switch or trigger source: Typically the existing headlight switch to control the relay coil.

Ground connection: Proper grounding point for relay coil and lighting circuit.

Step-by-Step Guide to Wiring Relays for Headlights

Installing a relay in a headlight circuit involves several precise steps to ensure proper functionality and

safety. The following guide outlines the typical wiring process for a 4-pin automotive relay.

Installation Procedure

Disconnect the vehicle battery: Prevent electrical shorts during installation.1.

Identify headlight wiring: Locate the positive wire leading to the headlights and the headlight2.

switch wire.

Mount the relay: Choose a secure, dry location near the headlights or battery.3.



Connect pin 30 to the battery positive terminal: Use a fused wire to protect the circuit.4.

Connect pin 87 to the positive headlight wire: This wire powers the headlights when the relay is5.

activated.

Connect pin 85 to a good ground: Ensure a solid chassis ground to complete the relay coil6.

circuit.

Connect pin 86 to the headlight switch output wire: This triggers the relay coil when the switch7.

is turned on.

Reconnect the battery and test the headlights: Verify that the relay activates and the headlights8.

illuminate properly.

Common Wiring Diagrams for Headlight Relay Installation

Understanding wiring diagrams is essential for correctly installing headlight relays. Diagrams provide a

visual representation of electrical connections and help avoid errors during installation.

Typical 4-Pin Relay Diagram

The standard 4-pin relay wiring diagram includes:

Power source connected to pin 30 with an inline fuse.

Output from pin 87 to the headlight positive wire.

Ground connection at pin 85.



Trigger from the headlight switch connected to pin 86.

This configuration ensures that the relay only engages when the headlight switch is turned on, allowing

full battery voltage to reach the headlights.

5-Pin Relay Configurations

Some vehicles or custom setups may use a 5-pin relay which adds a normally closed contact at pin

87a. This allows for alternate wiring schemes such as switching between high and low beams using a

single relay. Understanding these variations is important for advanced headlight wiring applications.

Safety Tips and Best Practices

Ensuring safety during relay installation and operation is crucial for preventing electrical hazards and

damage to the vehicle’s lighting system.

Key Safety Considerations

Always disconnect the battery before starting any wiring work to prevent shorts and shocks.

Use the correct wire gauge rated for the current load of the headlights to avoid overheating.

Install an inline fuse close to the battery to protect against short circuits.

Secure all connections with appropriate terminals and insulate exposed wires to prevent

corrosion and shorts.

Mount relays away from moisture and excessive heat sources.



Test the system thoroughly after installation to verify proper operation.

Troubleshooting Common Issues with Headlight Relays

Even with proper installation, problems may arise with wiring relays for headlights. Identifying

symptoms and solutions can restore optimal lighting performance.

Typical Problems and Diagnostics

Headlights not turning on: Check relay coil connections (pins 85 and 86) and verify the trigger

from the headlight switch.

Headlights flicker or dim: Inspect wiring for loose connections or damaged wires causing voltage

drops.

Relay clicking but headlights off: Confirm output wire (pin 87) is properly connected to the

headlights and that the fuse is intact.

Blown fuses: Ensure wire gauge and fuse rating are appropriate for the headlights’ current draw.

Overheating relay: Replace with a higher-rated relay or verify wiring integrity to prevent excessive

current flow.



Frequently Asked Questions

What is the purpose of wiring a relay for headlights?

Wiring a relay for headlights helps to reduce the load on the headlight switch by providing a direct

power path from the battery to the headlights, ensuring brighter lights and preventing switch damage.

Which relay rating is appropriate for wiring headlights?

A 30-40 amp automotive relay is typically appropriate for wiring headlights, as it can handle the high

current draw of the bulbs safely.

How do you identify the relay terminals when wiring headlights?

Standard relay terminals are identified as 85 and 86 for the coil (control circuit), 30 for the power input,

and 87 for the power output to the headlights.

Can I use a relay to wire LED headlights?

Yes, using a relay for LED headlights is beneficial because it ensures a stable power supply and helps

prevent voltage drop, which is important for optimal LED performance.

What gauge wire should be used when wiring relays for headlights?

Use at least 14 or 16 gauge wire for the relay wiring to handle the current safely and minimize voltage

drop.

Do I need to add a fuse when wiring a relay for headlights?

Yes, it's important to add an inline fuse close to the battery on the power wire feeding the relay to

protect the circuit from potential shorts or overloads.



How do you wire a relay to the headlight switch?

Connect the headlight switch output to relay terminal 86, connect terminal 85 to ground, terminal 30 to

the battery positive (through a fuse), and terminal 87 to the headlights.

What are the benefits of wiring headlights through a relay?

Benefits include improved headlight brightness, reduced voltage drop, increased reliability of the

headlight switch, and protection of the vehicle's electrical system from high current loads.

Additional Resources

1. Wiring Relays for Automotive Lighting: A Step-by-Step Guide

This book provides a comprehensive introduction to wiring relays specifically for vehicle headlights. It

covers the basics of electrical circuits, relay functionality, and practical wiring techniques. Readers will

find detailed diagrams and troubleshooting tips to ensure safe and efficient headlight installations.

2. Automotive Electrical Systems: Mastering Headlight Relay Wiring

Designed for both beginners and experienced mechanics, this book delves into the intricacies of

automotive electrical systems with a focus on headlight relay integration. It explains how to optimize

lighting performance using relays and protect circuits from overload. The book also includes case

studies and real-world wiring scenarios.

3. Relay Wiring Essentials for Custom Headlight Projects

This guide is perfect for enthusiasts looking to customize their vehicle’s lighting setup. It breaks down

the process of selecting, wiring, and testing relays for various headlight configurations. Clear

illustrations and safety precautions make it an essential resource for custom automotive lighting

projects.

4. The Complete Guide to Wiring Headlight Relays

Offering an all-in-one resource, this book covers everything from basic relay theory to advanced wiring



techniques for headlights. It emphasizes safety standards, component selection, and wiring best

practices. Readers will appreciate the troubleshooting section that addresses common wiring

challenges.

5. Practical Relay Wiring for Headlights and Auxiliary Lights

Focusing on practical application, this book guides readers through wiring relays for both primary

headlights and auxiliary lighting systems. It includes wiring schematics, parts lists, and installation tips.

The author’s hands-on approach ensures readers can implement the instructions confidently.

6. Electric Relay Wiring for Automotive Lighting Systems

This technical manual explores the use of electric relays in automotive lighting beyond just headlights.

It explains relay operation principles, wiring diagrams, and integration with vehicle electrical systems.

The book is ideal for technicians seeking a deeper understanding of relay applications in lighting.

7. DIY Automotive Headlight Relay Wiring Made Simple

Aimed at do-it-yourselfers, this book simplifies the process of wiring relays for headlights. It uses easy-

to-follow language, step-by-step instructions, and plenty of illustrations to demystify electrical concepts.

Safety tips and common mistakes help readers avoid pitfalls during installation.

8. Advanced Headlight Relay Wiring Techniques

This book is tailored for advanced users and professionals who want to enhance their headlight wiring

setups with sophisticated relay circuits. It covers topics like multi-relay configurations, load

management, and integration with modern vehicle electronics. Detailed schematics and component

analysis provide valuable insights.

9. Understanding Automotive Relay Wiring for Headlights and Beyond

This comprehensive volume explains the fundamental and advanced aspects of automotive relay

wiring, focusing on headlights as well as other lighting components. It offers theoretical background

alongside practical wiring advice and troubleshooting strategies. The book is a great resource for

students, hobbyists, and professionals alike.
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