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OBJECTIVE
The objective of this lab is to test the properties of steel, brass and aluminum under the reaction of torsion force. To gather measurements of angle of twist based on an increasing force. This will allow one to analyze the shear stress due to torsion as well as to report the shear modulus 
INTRODUCTION
This laboratory allows one to analyze the allowable strength a material possesses and the ductility. These parameters can be interpreted by performing the tension test. The torsion test is a simple process of applying a twisting force on the cylindrically shaped material. The shape of the material must be symmetric and uniformly distributed such that this test can provide an accurate representation of the properties to be analyzed by the material. By gradually increasing the twisting force, one can gather multiple deformation values represented by the angle of twist that are occurring on the material. One can then analyze the shear modulus by finding the linear slope of torque vs rotation. This is an important test used in the engineering world as it strongly assists in the prediction of the safety of material use in structures. The torsion test along with other tests can be used to help choose the appropriate materials needed based on the mission and application for their use.
PROCEDURE
-Measure the diameter of the materials in the middle using Vernier Calipers.
-Record gauge length as indicated.
-Clear previous data and click start to commence experiment.
-Ensure results are appropriate in an excel sheet.







RESULTS
The procedure was followed and the results seem to be successful for all aluminum, brass and steel.
Aluminum Test
[image: ]
The equation of best linear fit is y=16.16x-0.1547
Using T/ φ as 16.16
G= TL/φJ= 26.17 GPa
Steel Test
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The equation of best linear fit is y=123.28x+0.0179
Using T/ φ as 123.28
G= TL/φJ= 68.48 GPa

Brass Test
[image: ]
The equation of best linear fit is y=77.769x+0.0031
Using T/ φ as 77.769
G= TL/φJ= 44.94 GPa
	
	Experimental G
	Theoretical G
	%error

	Aluminum
	26.17
	26
	0.65

	Brass
	44.94
	39
	15.23

	Steel
	68.48
	77
	11.06


The shear modulus for aluminum was impressively close however, the calculations highly depend on length and polar moment of inertia. The error in the other two specimens can be caused from bad measurements from the calipers.

DISCUSSION
1. Solid Cylindrical torsion: There is more strength associated with this specimen as it is harder to twist. With solid, there is more rigidity as there is a higher polar moment of inertia therefore more torque needed to change the angle of twist. Solid offers more stability however isn't as efficient as tubular torsion.

Tubular Cylindrical torsion: Since there is less polar moment of inertia, there will be needed less torque applied for the same amount of twist to determine shear modulus. It is advantageous as it has a higher strength to weight ratio but is more prone to buckling depending on the thickness of the wall.

2. Aluminum is ductile and the failure due to torsion will result in failure in shear and results in a parallel cross section to the cylindrical specimen at the point of failure.

Cast iron is brittle and the failure due to torsion will result in failure in tension and results in 45-degree cross sections perpendicular to max tension points













CONCLUSION
Over all this lab was a success and the relevant parameters were obtained. One was able to draw a relationship between the torque-angle of twist diagram and can calculate the shear modulus which our results were relatively close to the theoretical values presented in the lab manual.
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Brass Torque (Nm) vs Angle of Twist (rad)
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