
Technology and Practical Use of Strain Gages
Strain gages are versatile and widely used sensors that measure strain, or
deformation, in various materials and structures. They are essential tools
for engineers and technicians in many industries, including aerospace,
automotive, civil engineering, and manufacturing. This comprehensive
article delves into the technology and practical use of strain gages,
providing insights into their design, operation, and applications.

Strain Gage Technology

Strain gages operate on the principle of piezoresistivity, where the electrical
resistance of a material changes when it experiences strain. The most
common type of strain gage is the metal foil gage, which consists of a thin
metallic foil bonded to a flexible backing. When strain is applied to the
material, the foil deforms, causing its resistance to change. This change in
resistance is proportional to the strain experienced by the material.
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Other types of strain gages include semiconductor gages, which use
semiconductor materials, and optical gages, which measure strain using
light. Each type of strain gage has its own advantages and disadvantages,
depending on the application.

Practical Use of Strain Gages

Strain gages are used in a wide range of applications, including:

Structural analysis: Strain gages can be used to measure strain in
structures like bridges, buildings, and aircraft, providing insights into
their load-bearing capacity and safety.

Material testing: Strain gages are used to test the mechanical
properties of materials, such as their strength, elasticity, and ductility.

Fatigue analysis: Strain gages can be used to study the fatigue life of
materials and components, helping engineers predict and prevent
failures.

Dynamic analysis: Strain gages can be used to measure dynamic
strains, such as those caused by vibrations, impacts, and other
transient events.

Strain Gage Selection

Selecting the right strain gage for a particular application is crucial. Factors
to consider include:

Type of strain: Consider whether the strain is static, dynamic, or
fatigue.



Material: Choose a strain gage that is compatible with the material
being tested.

Size and shape: Select a strain gage that is appropriate for the size
and shape of the surface being measured.

Accuracy and sensitivity: Determine the required accuracy and
sensitivity for the application.

Environmental conditions: Consider the temperature, humidity, and
other environmental factors that the strain gage will be exposed to.

Strain Gage Installation

Proper strain gage installation is essential for accurate and reliable
measurements. Steps involved in strain gage installation include:

Surface preparation: The surface where the strain gage will be
installed must be clean, dry, and free of any contaminants.

Adhesive selection: Choose an adhesive that is suitable for the
material being tested and the environmental conditions.

Bonding: Apply the adhesive to the strain gage and carefully bond it to
the surface.

Wiring: Connect the strain gage to the data acquisition system using
appropriate wiring.

Calibration: Calibrate the strain gage to ensure accurate
measurements.

Data Acquisition and Analysis



Strain gage measurements are typically acquired using a data acquisition
system. The system converts the electrical signal from the strain gage into
a digital signal that can be processed and analyzed.

Various software tools are available for strain gage data analysis, allowing
engineers to:

Visualize strain data: Plot graphs of strain versus time or other
parameters.

Calculate strain values: Determine the magnitude and direction of
strain.

Analyze strain patterns: Identify trends and anomalies in strain data.

Strain gages are indispensable tools for engineers and technicians in
various industries. Their ability to measure strain accurately and reliably
enables the analysis of structural integrity, material properties, fatigue life,
and dynamic behavior. This article has provided a comprehensive overview
of the technology and practical use of strain gages, empowering users to
select, install, and utilize these sensors effectively.
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