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Objective: 
	The purpose of this test was to get familiar with the torsion test on metals and to determine the shear modulus of aluminum, brass, and steel samples.

Introduction:
	In this lab, it is expected that steel will have the greatest shear modulus, then brass, and aluminum would have the lowest shear modulus. Shear modulus is the ratio of shear stress to shear strain during elastic deformation of a material. This test is useful when designing something that would undergo torsion. Determining if the material’s shear modulus is appropriate for what you’re constructing is very important. If your design is going to have shear stress subjected onto it, you should be choosing something with a high shear modulus.

Procedure: 
[bookmark: _GoBack]	To perform this experiment, we first needed to measure the diameter of the specimen three times and calculated the average. Then the machine was zeroed by pressing the zero-button followed by the “1” button. Then the test was started by pressing the green start button. This process was repeated for each sample. 
Apparatus: 
	The equipment needed to perform this experiment were: a torsion testing machine that applied shear force on a specimen while also measuring the shear strain and saving the results on a file, a micrometer which is a high precision measuring tool, and a brass, steel, and aluminum specimen in a cylindrical shape. 


Results:
	Sample
	Diameter (mm)
	Gauge Length (mm)
	Polar Moment of Inertia (mm4)

	Steel
	6.004
	76
	127.6

	Aluminum
	7.041
	76
	241.3

	Brass
	6.018
	76
	128.8




	Steel

	T(Nm)
	Θ(Deg)
	Θ(Rad)
	G(GPa)
	Gav(GPa)

	1.53
	1.03
	0.018
	50.69
	

59.57

	3
	1.76
	0.031
	58.17
	

	4.51
	2.5
	0.044
	61.56
	

	5.99
	3.22
	0.056
	63.48
	

	6.56
	3.5
	0.061
	63.96
	



Figure 1. Torque-rotation diagram of steel




	Aluminum

	T(Nm)
	Θ(Deg)
	Θ(Rad)
	G(GPa)
	Gav(GPa)

	1
	1.18
	0.021
	15.29
	

19.31


	2.05
	1.97
	0.034
	18.78
	

	3.03
	2.69
	0.047
	20.33
	

	4.01
	3.44
	0.060
	21.04
	

	4.09
	3.5
	0.061
	21.09
	



Figure 2. Torque Rotation diagram of aluminum


	Brass

	T(Nm)
	Θ(Deg)
	Θ(Rad)
	G(GPa)
	Gav(GPa)

	1
	0.73
	0.013
	46.31
	

46.53


	1.99
	1.44
	0.025
	46.72
	

	3.01
	2.19
	0.038
	46.47
	

	3.99
	2.9
	0.051
	46.52
	

	5
	3.63
	0.063
	46.57
	

	5.51
	4
	0.070
	46.57
	


	
	
	0




Figure 3. Torque-Rotation diagram of brass




Polar moment of inertia of Aluminum: 241.3mm4
Polar moment of inertia of Steel: 127.6mm4
Polar moment of inertia of Brass: 128.8mm4







Sample Calculations:
Polar moment of inertia of Aluminum:
J= == 241.3mm4
Average diameter (steel)= =   = 6.004mm
Shear modulus (steel) =   =   = 50.69 GPa
Average Shear modulus (steel) =   =  = 59.57GPa

Discussion:
The advantage of using a tubular or cylindrical shape is that the shear force is likely to be spread more evenly across the cross section. However, being a tubular shape makes it much harder to hold tight. Square shapes are much easier to hold and rotate.
Since iron is more brittle it’ll look more like it would crack and snap off whereas aluminum is more ductile and will give plasticly deform more causing a smoother looking fracture. 
Figure 4. Iron and aluminum failure in torsion







Conclusion:
	We were able to determine that the shear modulus of steel is stronger than brass and aluminum, and the shear modulus of brass is stronger than that of aluminum. This confirms what we’ve learned in class of materials that seem “stronger” and “sturdier” are due to mechanical properties such as the shear modulus.

Torque-Rotation of Steel
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Torque-Rotation of Aluminum
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Torque-Rotation of Brass
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