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IEC 60068-2: An Essential Standard for Environmental Testing of Electronic
and Electrical Equipment

Understanding the importance of reliability and durability in electronic and
electrical devices is crucial for manufacturers, engineers, and quality
assurance professionals. One of the most significant standards guiding these
testing procedures is IEC 60068-2, a comprehensive part of the IEC 60068
series dedicated to environmental testing. This article offers an in-depth
exploration of IEC 60068-2, its scope, classifications, testing methods, and
practical applications, establishing it as a vital resource for ensuring
product resilience in various environmental conditions.

What is IEC 60068-27?

IEC 60068-2 is a segment of the IEC 60068 series, which specifies
standardized procedures for testing the robustness and durability of
electrical and electronic equipment under different environmental conditions.
Specifically, IEC 60068-2 details the test methods used to simulate various
environmental stresses such as temperature, humidity, vibration, shock, and
other environmental factors that products may encounter during their
lifecycle.

The main goal of IEC 60068-2 is to ensure that products can withstand their
operating environments, maintain performance, and meet safety standards. It
provides a framework for manufacturers to validate product design and ensure
compliance with international requirements.

Scope and Structure of IEC 60068-2

Overview of IEC 60068-2

IEC 60068-2 encompasses a wide range of environmental testing methods,
categorized based on the type of stress applied. The series is divided into
multiple parts, each focusing on specific environmental factors:

- Temperature Tests (e.g., cold, hot, temperature cycling)
- Humidity Tests

- Vibration Tests

- Shock Tests



- Other Environmental Conditions (e.g., salt mist, sand and dust, seismic
tests)

How IEC 60068-2 Is Structured

The standard is organized into sections, each dedicated to a specific type of
environmental test. For example:

- IEC 60068-2-1: Test methods for cold conditions

- IEC 60068-2-2: Test methods for dry heat conditions

- IEC 60068-2-30: Test methods for damp heat, steady state
- IEC 60068-2-6: Vibration test methods

- IEC 60068-2-27: Shock test methods

- TEC 60068-2-14: Test for change of temperature

This modular approach allows manufacturers to select relevant tests based on
the expected environmental exposure of their products.

Key Testing Methods in IEC 60068-2

Temperature Testing (IEC 60068-2-1, IEC 60068-2-2, IEC 60068-2-14)

Temperature tests evaluate how products perform under extreme cold or hot
conditions.

- Cold Test (IEC 60068-2-1): Simulates low-temperature environments,
typically between -40°C and -60°C.

- Hot Test (IEC 60068-2-2): Assesses performance at elevated temperatures,
often up to +85°C or higher.

- Temperature Cycling (IEC 60068-2-14): Alternates between high and low
temperatures to simulate thermal stress over time.

Humidity and Moisture Testing (IEC 60068-2-30)

Humidity tests evaluate resistance to moisture:

- Steady State Damp Heat Test: Maintains a high humidity level (e.g., 95%) at
a constant temperature.

- Cycle Tests: Alternates between dry and humid conditions, replicating real-
world moisture fluctuations.

Vibration and Shock Testing (IEC 60068-2-6, IEC 60068-2-27)

Vibration and shock tests ensure durability against mechanical stresses:

- Vibration Testing: Uses sinusoidal, random, or broadband vibrations to
simulate transportation or operational vibrations.



- Shock Testing: Applies sudden impacts to evaluate resistance to shocks
during handling or accidental drops.

Other Environmental Tests
Additional tests include:

- Salt Mist Testing: For corrosion resistance in salty environments.

- Sand and Dust Testing: To assess ingress protection in dusty conditions.
- Seismic Testing: Simulates earthquake-like vibrations for critical
infrastructure.

Applications of IEC 60068-2 Testing Standards

Industries Benefiting from IEC 60068-2
IEC 60068-2 standards are vital across various sectors:

- Consumer Electronics: Smartphones, laptops, and home appliances require
environmental testing to ensure longevity.

- Automotive Industry: Components and systems are tested for vibration,
temperature extremes, and humidity.

- Aerospace and Defense: Equipment must withstand severe environmental
conditions, including vibrations, shocks, and temperature variations.

- Industrial Equipment: Heavy machinery and control systems undergo rigorous
testing for durability.

- Medical Devices: Ensuring reliability in different environmental settings
is critical for patient safety.

Practical Implementation

Implementing IEC 60068-2 testing involves:

- Selecting relevant tests based on product exposure scenarios.

- Preparing test specimens according to specified conditions.

- Using calibrated testing equipment to simulate environmental stresses.

- Analyzing results to identify potential failures or weaknesses.
- Incorporating findings into design improvements to enhance robustness.

Advantages of Complying with IEC 60068-2

- Enhanced Product Reliability: By subjecting products to standardized tests,



manufacturers can identify and address vulnerabilities.

- International Market Access: Compliance with IEC standards facilitates
global acceptance and certification.

- Customer Satisfaction: Durable products improve user experience and reduce
returns or warranty claims.

- Risk Mitigation: Early detection of potential failure points minimizes
liability and safety hazards.

- Cost Savings: Preventive testing reduces costs associated with product
recalls and repairs.

Choosing the Right IEC 60068-2 Tests for Your
Product

Factors to Consider
When selecting appropriate tests, consider:

- Operational Environment: Is the device used outdoors, in industrial
settings, or inside controlled environments?

- Expected Stresses: Will the product face temperature extremes, vibration,
moisture, or shocks?

- Regulatory Requirements: Are there specific standards mandated for your
industry or region?

- Product Lifecycle: Consider the duration and conditions of usage over the
product’s lifespan.

Example Test Selection

| Environmental Stress | Relevant IEC 60068-2 Section | Typical Application |
Cold Temperature | IEC 60068-2-1 | Arctic equipment, cold storage devices |
Hot Temperature | IEC 60068-2-2 | High-temperature industrial environments
Vibration | IEC 60068-2-6 | Automotive components, aerospace equipment |

Shock | IEC 60068-2-27 | Portable electronics, military devices |
Humidity | IEC 60068-2-30 | Outdoor electronics, marine equipment |

Future Trends and Developments in IEC 60068-2

As technology advances, IEC 60068-2 continues to evolve to address emerging
challenges:



- Integration of Climate Change Considerations: Testing for increased
durability against extreme weather events.

- Environmental Sustainability: Developing eco-friendly testing methods and
reducing resource consumption.

- Automation and Digitalization: Using IoT-enabled testing equipment for
real-time data collection and analysis.

- Customized Testing Protocols: Tailoring tests for new materials and
innovative device architectures.

Conclusion

IEC 60068-2 plays a pivotal role in ensuring that electronic and electrical
products are robust, reliable, and ready to withstand environmental stresses.
By adhering to these standardized testing procedures, manufacturers can
validate their products' durability, meet international compliance
requirements, and deliver peace of mind to consumers. As environmental
conditions become more unpredictable and demanding, the importance of IEC
60068-2 will only grow, making it an indispensable component of product
development and quality assurance strategies worldwide.
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Frequently Asked Questions

What is IEC 60068-2 and what does it cover?

IEC 60068-2 is part of the IEC 60068 series, which specifies test methods for
environmental testing of electronic and electrical equipment. Specifically,
IEC 60068-2 covers various tests such as temperature, humidity, vibration,
shock, and other environmental conditions to assess product durability and
reliability.

Why is IEC 60068-2 important for electronic device
testing?

IEC 60068-2 provides standardized testing procedures that ensure electronic
devices can withstand environmental stresses during transportation, storage,
and operation, thereby improving product quality and compliance with
international standards.



What are some common tests included in IEC 60068-2
series?

Common tests include temperature cycling (IEC 60068-2-14), vibration testing
(IEC 60068-2-6), shock testing (IEC 60068-2-27), humidity testing (IEC
60068-2-78), and thermal stability tests, among others.

How does IEC 60068-2-64 relate to vibration testing?

IEC 60068-2-64 specifies the testing methods for vibration, including
sinusoidal, random, and vibration shock tests, to evaluate a product’s
resistance to vibration environments encountered during transportation or
operation.

Can IEC 60068-2 tests be performed in a laboratory
setting?
Yes, IEC 60068-2 tests are designed to be performed in specialized

environmental testing laboratories equipped with the necessary equipment to
simulate the specified environmental conditions accurately.

What is the significance of temperature cycling
tests in IEC 60068-27?

Temperature cycling tests, such as IEC 60068-2-14, assess a product’s ability
to withstand repeated temperature changes, which can cause stress and
potential failure over time, ensuring reliability under varying thermal
conditions.

Are IEC 60068-2 standards applicable to all types of
electronic equipment?

While IEC 60068-2 standards are broadly applicable to a wide range of
electronic and electrical devices, specific tests and requirements may vary
depending on the product type and intended operating environment.

What is the process for complying with IEC 60068-2
standards?

Compliance involves selecting relevant tests based on the product’s
environment, conducting the tests according to the standard's procedures, and
documenting results to demonstrate that the product meets the specified
environmental endurance criteria.

How often should products be tested according to IEC



60068-27

The testing frequency depends on the product's application, industry
regulations, and manufacturer policies. Many products undergo initial
certification, with periodic testing or re-certification recommended after
design changes or a certain period of use.

What are the latest updates or revisions to IEC
60068-2 standards?

Updates to IEC 60068-2 standards are periodically released to incorporate new
testing methods and technological advancements. It’s important to consult the
latest edition from the IEC to ensure compliance with current requirements.

Additional Resources

IEC 60068-2: An In-Depth Exploration of Environmental Testing Standards for
Electronic and Electrical Equipment

Introduction

In the rapidly evolving landscape of electronic and electrical equipment,
ensuring product reliability, safety, and durability under various
environmental conditions is paramount. This necessity has given rise to
comprehensive testing standards that guide manufacturers, engineers, and
quality assurance professionals worldwide. Among these, the IEC 60068-2
series stands as a cornerstone, providing detailed methodologies for
environmental testing of electronic components and systems. This article
offers a comprehensive, analytical review of IEC 60068-2, exploring its
scope, structure, key test procedures, applications, and significance in
today's technological environment.

Overview of IEC 60068-2
What is IEC 60068-27?

IEC 60068-2 is a subdivision of the broader IEC 60068 standard, which deals
with environmental testing of electronic equipment. It specifically addresses
the testing procedures designed to evaluate how products withstand
environmental stresses such as temperature variations, humidity, vibration,
shock, and other factors. The "2" series within IEC 60068 delineates the
specific test methods, each tailored to simulate real-world conditions that
equipment may encounter during manufacturing, transportation, installation,
or operational life.



Historical Context and Development

First published in the late 20th century, IEC 60068-2 has undergone numerous
revisions to keep pace with technological advancements and emerging
environmental challenges. Its development reflects a global consensus aimed
at harmonizing testing procedures, facilitating international trade, and
ensuring product reliability across diverse markets.

Structure and Content of IEC 60068-2
Core Sections and Test Types

IEC 60068-2 is organized into multiple parts, each focusing on a particular
environmental stressor. Broadly, these include:

- Temperature Tests (IEC 60068-2-1, -2, -14, -30): Covering cold, warm, and
hot environments.

- Humidity Tests (IEC 60068-2-78, -30): Evaluating moisture effects.

- Vibration Tests (IEC 60068-2-6, -64): Simulating transport and operational
vibrations.

- Shock Tests (IEC 60068-2-27, -29): Assessing impact resistance.

- Other Tests: Including salt mist, damp heat, and more specialized
environmental conditions.

Each part specifies test procedures, duration, conditions, and acceptance
criteria, forming a comprehensive framework for environmental qualification.

Key Principles Underpinning IEC 60068-2

- Reproducibility: Ensuring tests can be reliably repeated across
laboratories and industries.

- Realism: Simulating realistic environmental conditions to predict real-
world performance.

- Standardization: Providing uniform testing methods to facilitate product
comparison and certification.

- Safety and Reliability: Preventing failures that could compromise safety or
lead to costly damages.

Detailed Examination of Major Test Procedures
Temperature Testing (IEC 60068-2-1, -2, -14, -30)

Purpose: To determine whether equipment can withstand temperature extremes
and cycling conditions during storage, transportation, or operation.

Common Tests:



- Cold Test (IEC 60068-2-1): Exposing equipment to low temperatures,
typically down to -40°C or lower, to evaluate functionality after cold
exposure.

- Dry Heat Test (IEC 60068-2-2): Subjecting devices to high temperatures,
often up to +85°C or +100°C.

- Temperature Cycling (IEC 60068-2-14): Alternating between high and low
temperatures to simulate day-night or seasonal variations.

- Step Temperature Tests (IEC 60068-2-30): Gradually increasing or decreasing
temperature to identify thresholds.

Methodology Highlights:

- Precise control of environmental chambers.

- Pre-conditioning and post-test inspections.

- Monitoring of parameters such as electrical performance, mechanical
integrity, and appearance.

Significance: Ensures that products maintain performance integrity under
temperature fluctuations typical of their intended environment.

Humidity Testing (IEC 60068-2-78, -30)

Purpose: To assess the effects of moisture and condensation on materials,
electrical contacts, and enclosures.

Common Tests:

- Damp Heat, Cyclic (IEC 60068-2-30): Cycles of high humidity and temperature
to simulate outdoor conditions.

- Constant Humidity (IEC 60068-2-78): Sustained high humidity conditions,
often at 95% relative humidity.

- Salt Mist (related standards): For corrosion resistance, especially
relevant for maritime or coastal applications.

Methodology Highlights:
- Controlled humidity chambers with precise temperature and moisture
regulation.

- Monitoring for corrosion, leakage currents, and degradation.

Significance: Critical for products used in humid or corrosive environments,
such as outdoor electronics and industrial equipment.

Vibration and Shock Testing (IEC 60068-2-6, -64, -27, -29)

Purpose: To simulate dynamic stresses during transportation, handling, or
operational vibrations.

Vibration Tests:

- Sinusoidal Vibration (IEC 60068-2-6): Repetitive oscillations at specific



frequencies.

- Random Vibration (IEC 60068-2-64): Broadband vibration spectra mimicking
transportation shocks.

Shock Tests:

- Drop Shock (IEC 60068-2-27): Simulating accidental drops.
- Impact Shock (IEC 60068-2-29): Higher energy impacts to test resilience.

Methodology Highlights:
- Use of shaker tables and drop towers.
- Measurement of mechanical integrity, connector robustness, and internal

component stability.

Significance: Ensures durability and reliability during handling, shipping,
and operational conditions involving mechanical shocks.

Application Domains and Industry Relevance

Consumer Electronics

Manufacturers utilize IEC 60068-2 tests to certify smartphones, laptops, and
wearable devices against environmental stresses encountered during shipping
and daily use.

Automotive and Aerospace

Vehicles and aircraft components are subjected to rigorous environmental
testing to guarantee safety and performance across extreme temperature
ranges, vibrations, and shocks.

Industrial and Marine Equipment

Industrial machinery, offshore equipment, and maritime electronics require
comprehensive testing for corrosion, humidity, and mechanical stresses,
aligning with IEC 60068-2 standards.

Medical Devices

Medical equipment must meet stringent reliability standards, often testing

for temperature stability, humidity resistance, and mechanical shocks to
ensure patient safety.

Significance and Impact of IEC 60068-2

Enhancing Product Reliability



Adherence to IEC 60068-2 ensures that products can withstand environmental
stresses, reducing failure rates and warranty costs.

Facilitating International Trade

Standardized testing protocols streamline certification processes across
countries, promoting global market access.

Supporting Innovation

By providing clear testing frameworks, IEC 60068-2 encourages the development
of more resilient, environmentally robust products.

Environmental and Safety Considerations

Testing for environmental durability reduces the risk of failures that could
lead to safety hazards, environmental contamination, or service disruptions.

Challenges and Future Directions

Evolving Environmental Conditions

Climate change and technological developments introduce new stresses, such as
increased temperature extremes, humidity, and exposure to pollutants,
necessitating updates to existing standards.

Miniaturization and Complexity

As electronic devices become smaller and more complex, testing procedures
must adapt to evaluate micro-components and integrated systems effectively.

Integration with Cyber-Physical Systems

Future standards may incorporate testing for electromagnetic compatibility,
cybersecurity resilience, and other digital considerations alongside
traditional environmental stresses.

Sustainability and Eco-Friendly Testing

Developing eco-conscious testing methods, reducing energy consumption, and
integrating sustainability principles are emerging priorities.

Conclusion

IEC 60068-2 serves as an indispensable framework guiding the testing and
certification of electronic and electrical equipment under diverse
environmental conditions. Its comprehensive suite of test procedures ensures



that products are resilient, reliable, and safe throughout their lifecycle,
thereby fostering consumer confidence and facilitating global trade. As
technology advances and environmental challenges evolve, IEC 60068-2 will
undoubtedly continue to adapt, maintaining its vital role in safeguarding the
integrity of electronic systems in an increasingly connected world.
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