
Πειραματική Αντοχή Υλικών   LAB  #4   Αν. Καθ.  P. Tsopelas 

 1

Uniaxial Tension Testing 
 
Purpose 
In this laboratory we will conduct tension tests on steel rebar and a steel and aluminum specimens cut 
according to ASTM E8 standard. 
These materials have unique characteristics, including ultimate strength, yield strengths, modulus of 
elasticity and elongation properties.  These properties will be measured by conducting tension tests with 
precision data acquisition equipment using the loading frame described in the appendix.  The data 
acquisition equipment will collect data on displacement, strain and load and store them for later use in a 
text file. 
 
Experimental Procedure 
1) Measure the diameter/width/thickness and the ridge-to-ridge length of each specimen.  The 

diameter/width/thickness will be used to calculate stress given load and the length will be used to 
measure final elongation, which will often not be captured by the strain-measuring device. 

2) After each specimen has been broken, note the peak load and measure the final ridge-to-ridge 
distance to determine total elongation. 

3) Observe each sample’s failure surface. 

4) After the lab is complete, download the data for each of the four materials from the Web for later use 
in Excel. 

 
Analysis 
1) Using Excel, convert force to stress using a formula and the measured initial diameter.  Plot each pair 

of stress-strain curves.  Use a common axis scale for all plots so that they can be directly 
compared. 
The data from the tests is arranged in 3 columns: displacement (mm) and load (kN), and strain.  The 
load is read directly as a change in voltage in the load cell.  The displacement is the actual distance 
the lower grip moves downward during a test.  It is important to note that this device will not record 
“neck-off” in the gage length, and thus the total extension of the sample may not be directly available 
from the data acquisition device. 

2) Calculate the peak stress and total elongation in terms of strain for each sample. 

3) Calculate the 0.2% offset strength for each specimen.  Compare this value to the ultimate strength. 

4) Find the elastic modulus, E, in kPa, for each specimen. 

5) Work done is defined as forcedistance, usually given in terms of kNm.  This value can be found for 
the various samples tested in this experiment by taking the area under the force vs. displacement 
curve, which is linearly related to the stress vs. strain curves already plotted.  Calculate the work done 
to fracture for each sample.  Please list some applications where the ability to adsorb energy would 
be a critical design consideration. 

 
Report Requirements 

Your report should provide an introduction, an explanation of the experimental procedures, the results of 
these experiments including a tabulation of the central results (such as strength), and conclusions and 
observations, including answers to the various questions asked in the analysis section above. 

Please include in the appendix any sample computations needed to provide backup for your spreadsheet 
calculations.  Make sure to clearly mention all appendix contents in the body of the report and to label all 
appendix items clearly.  It is never appropriate to include items in the appendix which are not mentioned 
in the report. 
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APPENDIX I  
Schematic view of the main components and controls of a servohydraulic uniaxial testing 

rig 

 
 

Typical specimen geometry for metallic materials 
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APPENDIX II 
Typical behavior of metallic materials 
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