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Introduction 
 
We've already done one lab on material properties for this unit (the viscosity lab), so this 
lab should take less time than some of our more complicated labs.  The goal is to take 
measurements on a paper clip that allow you to construct a stress-strain diagram, 
determine the elastic limit, the elasticity constant, and possibly measure the ultimate 
strength.  You should have a paperclip and a spring balance for measuring force in your 
lab kit.  You will need to acquire a ruler for measuring, a clamping system of some sort, 
and an experimental design that allows you to reproducibly measure the amount of 
strain resulting from a given amount of stress (see picture). 
 

 
 
Notice that this experiment measures the shear strength of the paper clip, that is, its 
resistance to a force applied in a shear direction.  Other types of strength that are 
characteristic of a material include its compressional strength—how much it resists a  
compressional force parallel to its length—and extensional strength—how much it 
resists being pulled apart parallel to its length.   



 
The leverage length provides 'leverage' on the shear.  By adjusting this length you can 
adjust the experiment so that your spring balance has the right strength and sensitivity 
to measure the stress-strain relationship of your paper clip.  We aren't going to calculate 
the correction for this leverage, however, you should report this distance so that 
someone could calculate the true shear strength of your paper clip should they choose 
to do so. 
 
Stress is measured in units of force (actually force per unit area, but we aren't going to 
worry about the area).  Should you wish to convert units of force, 1 lb = 16 oz, = about 
4.45 Newtons.  Grams is a unit of mass, not force, however, at earth gravity, 1 gram = 
0.0353oz. 
 
Report: 
 
Your report should include a picture of you doing your experiment, your experimental 
set up and procedures (particularly how you solved the clamping problem, how you 
marked the starting point for the paper clip position, and how you measured the strain at 
a particular value for stress), the elastic limit, the elastic constant (that is, the constant in 
the equation strain = constant * stress—be sure to include the units for this constant), 
the ultimate strength if you were able to determine it or an explanation for why you failed 
to determine it, and the stress-strain diagram that you determined (with units).  You 
should include the 'leverage' length in your report. 
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