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Impact of Vibration on Relay Protection

Overview
Understanding cause and effect of vibration on relay performance is paramount to
ensure reliable functioning of relays.

Key Takeaways
Vibration can cause relays to malfunction, misoperate, or fail prematurely, impacting
the reliability of relay protection systems.

How Vibration Affects Relays

Relays are mechanical or electromechanical devices that respond to electrical
quantities like voltage or current to open or close circuits. Mechanical vibrations and
shocks—from operating environments, transportation, mishandling, or seismic
events—can cause spurious operations, premature contact wear, or misalignment of
internal components such as the armature and contacts, leading to unreliable relay
performance or complete failure. In industrial or automotive settings, continuous
vibration can significantly stress relays, especially those not designed for high-
vibration environments.

Failure Mechanisms

Spurious Operation: Vibrations can trigger unintended relay actuation, causing false
trips or interruptions in power supply. Contact Wear or Misalignment: Repeated
oscillations can misalign contacts or wear them prematurely, reducing relay lifespan.
Resonance Effects: If the vibration frequency matches the relay's natural frequency,
resonance can amplify mechanical stress, increasing the risk of failure.

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 2/5

Shock-

Induced Sticking: Sudden shocks may cause the relay to stick in an open or closed
position, disrupting protection circuits.

Mitigation Strategies

Use Vibration-

Resistant Relays: Select relays specifically rated for high shock and vibration, often
featuring reinforced components. Proper Mounting: Secure relays firmly and consider
anti-vibration mounts or dampers to absorb mechanical energy and reduce internal
stress. Mechanical Latching Relays: These relays require power only during switching
and are less sensitive to continuous vibration.

Environmental Qualification: Perform vibration and shock testing according to
standards like IEC 60255-21 to ensure relays can withstand expected operating
conditions. Simulation and Design Optimization: Characterize the vibration
environment and adjust mounting or assembly design to avoid resonant frequencies
and harmonics.

Importance in Power Systems

In power systems, relay vibration protection devices are critical for safe and reliable
operation. Faulty relay operation due to vibration can lead to power interruptions,
equipment damage, or cascading failures. Digital simulation and testing platforms
are often used to validate relay performance under vibration before deployment.

By selecting appropriate relays, ensuring proper installation, and performing
environmental testing, engineers can maintain reliable relay protection even in
vibration-prone environments, reducing downtime and enhancing system safety.
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Understanding cause and effect of vibration on relay performance is paramount to
ensure reliable functioning of relays. Relays should be designed for the anticipated
operating environmental vibration

Performance of Relays and Protection Equipment under Vibration ...

Operating environmental vibration and shock may result in spurious operation of
relays. Understanding cause and effect of vibration on relay performance is
paramount to ensure reliable functioning of relays.

QianZhang* Relay vibration protection simulation experimental

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 3/5

The innovation of this paper is that in view of the short-comings of the existing relay
vibration protection experi-mental platform, a simulation model design based on MAT-
LAB platform is proposed, and the

Effect of shock and vibration on relays

The vibration was caused by rotating machines or by transients such as passing
trains or trucks. A majority of difficulties caused by shock occurred where relays were
mounted on hinged panels.

(PDF) Vibration Analysis and Electrical Contact ...

Vibration analysis helps ensure that the rel ay can withstand these vibrations without
malfunctioning. It is essential for the relay''s durability and long term dependability.

IEC 60255-21-1 Electrical Relays

The IEC 60255-21-1 standard published by the International Electrotechnical
Commission (IEC) describes the vibration, shock, impact and seismic requirements
applicable to protection equipment.

Relay vibration protection simulation experimental platform based on ...

Various outcomes have been achieved for the proposed approach during the faulty
conditions. The outcomes obtained during the fault period reveals that the waveform
of three-phase

Normally closed relay failing due to shock and vibration

We discovered that most relays like the one linked has a low shock rating and
malfunctions pretty easily. Currently, due to large vibrations in a manufacturing
environment, the

Effect of Shock and Vibration on Relays [includes discussion]

The Project Committee has undertaken to survey the industries on their experience
with the effect of shock and vibration on relays, made field and laboratory tests, and
prepared a series of conclusions

101_108_8012_R

Abstract Automotive relays are used in vehicles, subject to various mechanical
vibration levels during regular operation. Vibration analysis helps ensure that the
relay can withstand these vibrations

(PDF) Vibration Analysis and Electrical Contact ...

PDF | On Feb 1, 2024, Thanigaivelraja Mohandoss and others published Vibration
Analysis and Electrical Contact Resistance Assessment for Automotive Relays | Find,
read and cite all the
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Relay vibration protection simulation experimental platform based on ...

For conceptual analysis of the principle of relay vibration protection, this article
establishes the simulation system model of directional current protection in
MATLAB/Simulink

Effects of Vibration on Drive-Mounted Relays and Contactors

Conclusion: Persistent vibration significantly reduces the lifespan and reliability of
drive-mounted relays and contactors, primarily through mechanical wear, contact
degradation, and

Normally closed relay failing due to shock and vibration

Currently, due to large vibrations in a manufacturing environment, the relay is
prematurely opening up causing the downstream to power off completely and it stays
stuck open. I''m searching

07-36-Malec.PDF

Abstract: The article deals the vibration of contacts of electro-mechanical relays (and
mechanical contacts generally), its properties, its measurement and a special
measuring instrument built for this

Evaluation of Harmonics Impact on Digital Relays

This paper presents the concept of the impact of harmonic distortion on a digital
protection relay. The aim is to verify and determine the reasons of a

A qualitative analysis on the effect of external vibrations on the ...

When using relays in stationary devices which are exposed to external vibrations due
to, say, a nearby electrical machine, the relay is in addition loaded with external
mechanical vibrations of different

Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical systems. They are intended to quickly
identify a fault and isolate it so the

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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