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1. Definition

A strain gauge is a sensor that measures mechanical strain (deformation) by converting it
into an electrical resistance change.

2. Mechanical © Electrical Relationship
Mechanical Input: Strain (¢) = AL/ L (relative length change)

Electrical Output: AR/ R = Gauge Factor (GF) x ¢
where:

AR = Change in resistance

R = Original resistance

GF = Gauge Factor

3. Working Principle

Piezoresistive Effect: When the gauge is stretched or compressed:
Its resistive foil/wire deforms, altering its cross-section and length.
This changes its electrical resistance (AR).

Wheatstone Bridge Circuit: Used to measure small resistance changes accurately.
4. Applications

Load cells (force measurement)

Structural health monitoring (e.g., bridges, aircraft)

Pressure sensors

Key Formula:
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