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Objective 
The objective of this lab is to determine and examine the maximum tensile stress a metal such as Aluminum or Steel can receive using a tension testing machine. We will also exam the deformation and breaking point of each material. 
Introduction 
In this experiment it was predicted that the Steel sample will have a much greater resilience to tensile stress due to the fact is has been proven to be a much more ductile material compared to the Aluminum sample. We will be applying an increasing tensile load to each sample until necking and then breaking.  With Steel C12 L14 having a much higher Yield Strength and Ultimate Strength than the Aluminum 6061-T6, which means it (The Steel) will be more resistant to constraints. Knowing Steel is used almost always for bridges which receive both compression and tensile force, we can add to our prediction that it will resist deformation much better than its competitor Aluminum which is usually chosen for light weight sporting equipment, window framing or fencing. 
The Tension Test is practical, quick and not difficult to set up. It is a common test with no other tests similar to its sort. Being a destructive test, it is not ideal for testing all materials; however it is good for testing 1 item of a certain batch. With the machine used in our lab it is great for small to medium sized samples and giving us decently accurate measurements of deformation.  
Procedure
1. Determine the length and diameter of the sample
2. Place the deformation measuring device on your sample and zero the display 
3. Zero the load display for the machine and insert the sample and measuring device securing it with the threading. Give the pump a light press making sure it does not give a negative deformation number. 
4. A) For Aluminum apply force and take readings at every 500 N until reaching 5000N (± 500N). Then continue while taking readings every 0.50 mm until rupture. 
B) For Steel, take readings at every 500 N until reaching 5000N, then procced to take readings at every 200N until reaching 8000N (+500N, -1000N) . Then continue to apply force taking readings every 0.25mm until rupture 
5. Record the maximum load (Lb/Kg Button) and remove the sample and deformation measuring device. 
6. Measure the deformations with a V groove device and a Vernier Caliper, record the results. 
Results

Formulas used:
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Discussion

1. The advantage of using a stress-strain diagram is the fact it takes into consideration the cross-sectional area and length of the samples viewed. If one the samples was of different length or had a different cross sectional area it may cause it to look like a more ductile material. However the results won’t comparable properly due to the ambiguity of each samples measurements.
2. Modulus elasticity indicates the materials ability to resist elastic change under a certain load.
3.  We could expect a difference the revelation of mechanical properties of the material due to the fact that compression is linked to the hardness of the material, whereas the constraint of tension will relate to the properties of ductility and tensile strength.
4. Ductility is defined as its ability to resist tensile stress. Parameter such as Elongation percentage, strain, percent reduction of area and more are all indicators of ductility. 
5. Comparing our results to the measured values in table 2.1 we can see that our aluminum sample is almost identical to the measured values, the only one that differs would be the property of Modulus of Elasticity. For that, we measured 55 GPa and the measured value is 69 GPa. For our steel sample there is a great difference between our values and the measured values provided. This could be due to the fact the sample had imperfections or perhaps we recorded some of the data wrong while reading the displays. There could have been also issues with the device that measured the elongation; it could have read lower values then the actual elongation. 

	Property 
	Aluminum (Measured) 
	Aluminum (Lab)
	Steel (Measured) 
	Steel (Lab)

	Yield Strength (MPa)
	275
	274
	415
	355

	Ultimate Strength (MPa)
	310
	305
	540
	375

	%Elongation
	12
	11
	10
	4

	Mod. Of Elasticity (GPa)
	69
	55
	200
	92




Conclusion

We can conclude that the Steel would be a better choice of material for bridges and structures under tensile force due to the fact it has a much greater Yield Strength, Ultimate Strength and modulus of elasticity over the latter aluminum. Also making aluminum a better choice for things that need to be more malleable, and light such as window frames, fencing and sporting equipment 
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