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LABORATORY  #2 
 

Strain Gage Installation and Use 
Purpose 
This is dual-purpose laboratory a) to become familiar with the basic principles of 
modern measuring systems involving strain gages, b) to apply elementary solid 
mechanics and structural analysis principles to convert measurements of strain 
to displacement or load. 
 
First we are going to learn the principles of operation and installation of strain 
gages, and then we will use the strain gaged beams built to assemble a load cell 
(digital Scale), and experimentally estimate the relation between stresses and 
strains. 
 
Experimental Methods 
 
a) In the first part, an aluminum/steel beam instrumented with a half Wheaston 

bridge will be callibrated using known weights.  Your will have to estimate the 
weight of the two unknown masses provided.  A commercial scale will be 
available to confirm the measurements and calibrate your "digital scale". 

b) In the second part, use well known expressions of solid mechanics and 
experimentally obtained results to estimate the Modulus of Elasticity (relation 
between stress and strain) of the material of your beam. 

It is your responsibility to engineer these two tasks. 
 
The Strains and Stresses within a cross section of a beam under bending 
(Moment load) should be used. 
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CONSTRUCTION of a DIGITAL SCALE 
 
TASK 1: Built a Scale 
Use the materials provided to build a scale based on the behavior of a cantilever beam 
(see Page 3).   
 
TASK 2: Calibrate the Scale 
Use the “known” masses to calibrate your scale.  
The Merriam Webster Dictionary has the following entry for calibration: 
 Main Entry: cal·i·bra·tion 
 Pronunciation: "ka-l&-'brA-sh&n 
 Function: noun 
 Date: circa 1859 
 1 : the act or process of calibrating : the state of being calibrated 
 2 : a set of graduations to indicate values or positions -- usually used in plural <calibrations on a gauge> 
 

MECHANICS  of  a  CANTILEVER  BEAM 
 
 
 
 
 
 
 
 
 
 
 
 

CUT  A-A 
 
 
 
 
 
 
 
 
 
The stretching or squeezing of the fibers is proportional to the Force/Load/Weight that 
the cantilever supports.  
 
The strain gages are instruments that measure the stretch/squeeze of fibers.  They are 
connected to a strain gage boxe or to Lab View through a Data Acquisition system that 
allow us to record the amount of stretching the fibers undergo when a beam is loaded. 
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THEORY of STRAIN GAGE 
 
Lord Kelvin (1856) first observed that the electrical resistance of a piece of wire is 
proportional to its length (L) and inversely proportional to its cross-sectional area (A).  
The operation of electrical-resistance strain Gages is based on this behavior. 
 
Change in length (L=L-Lo) and strain (=L/Lo) of a wire, therefore, could be inferred 
from measurements of change of the resistance of the wire (usually using a Wheatstone 
bridge circuitry). 
 
The gage factor (GF) correlates strain and resistance  
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R: resistance of the un-stretched wire 
 
The strain gage manufacturer usually provides gage factor (GF~2.007) and using the 
equation above the strain can be obtained. 
 
The following pictures depict the strain gage indicator that you will be using and a strain 
gage. 
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Operation of the Strain Gage Indicator: 
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