
Magnets for Relay Protection

Article Overview

Magnets in relay protection are used to actuate contacts by converting electrical current into a magnetic field,

enabling precise switching and system protection.

Role of Magnets in Relays

Magnets are integral to many types of relays, including reed relays, polarized relays, and magnetic overload

relays. In these devices, a current passing through a coil generates a magnetic field, which interacts with a

movable magnetic core or ferromagnetic components to open or close contacts, thereby controlling the

primary circuit and protecting equipment from overcurrent or faults . Permanent magnets may also be used in

some relays to maintain a polarized state or assist in actuation .

Types of Magnetic Relays

o Reed Relays: These consist of ferromagnetic reeds enclosed in a glass envelope. When a coil generates a

magnetic field, the reeds are pulled together, closing the circuit. Magnetic interaction between adjacent relays

must be considered to prevent false switching, especially in high-density PCB layouts .

o Magnetic Overload Relays: These relays have a movable magnetic core inside a coil. The core rises in

response to current, and when it reaches a threshold, it trips contacts to disconnect the circuit, protecting

motors and other equipment from overload .

o Polarized Relays: These use a soft-magnetic circuit with an armature and yoke. The magnetic field generated

by the coil moves the armature to actuate contacts, converting a low release current into mechanical movement

.

Design Considerations

Relays require high-permeability materials for precise actuation, often using alloys like 48% NiFe for soft

magnetic components. Surface finish and flatness are critical to ensure reliable magnetic flux paths and

consistent operation . In reed relays, magnetic screening can reduce interference from nearby relays,

minimizing operate voltage variations and false triggering .

Practical Applications

Magnets in relay protection are used to:

o Detect overcurrent or leakage conditions and isolate circuits.

o Provide fast, reliable switching in safety-critical systems.

o Enable compact, high-speed switching in industrial automation and control systems . By carefully selecting
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magnetic materials and designing the magnetic circuit, relays can achieve high precision, reliability, and

protection efficiency in electrical systems.

ABB electromechanical relays have protected the power system for more than 100 years, and with the proper

inspection,

Ground fault protection for these systems is usually provided by residual protection, either calculated by relay

or by

Motor starting and protection for premium-efficiency motors Discover what''s new in the 2024 main catalog

for contactors, overload

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and

solenoid elements to

As with switches, the "normal" state of a relay''s contacts is that state when the coil is de-energized, just as you

would find the relay

This comparison summarize characteristics of all protection relay types described in

An electromagnetic relay is an electrically operated switch that uses an electromagnet to mechanically operate

a

When studying electrical protective relays, we often use specific terms. To understand how different

protective relays

Protection relays Numerical relays are based on the use of microprocessors. The first numerical relays were

released in 1985. A big

Electromechanical protective relays operate by either magnetic attraction, or magnetic induction. : 14 Unlike

switching type

The contacts are usually normally open, closing when a magnetic field is present, or they may be normally

closed and open when a

The relay components are designed to provide a low reluctance for the magnetic flux so that the magnetic flux

acting

Magnetic starter A magnetic starter is a device designed to provide power to electric motors. It includes a
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Learn how to reduce magnetic interaction in reed relay applications. Explore design factors, data analysis,

shielding techniques, and

Protect your equipment from power faults with electrical contactors and relays from Schneider Electric,

Understand what a relay is, how it works, and its various types such as electromagnetic, solid-state, thermal,

and
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