Experiment

Objective: To obtain the torque-twist relationship for various circular bars and to determine the material constants (E and G) for each specimen.

Apparatus: Standard material specimens, calipers, Torsion test machine

Theory: Torsional stresses occur in a machine member, such as a power transmission shaft, when such a member is loaded by twisting couples acting in a plane perpendicular to the axis of the shaft. In the process, torsional strains are induced. Tests will be carried out on steel, brass and aluminum specimens to observe the relationship between applied torque and twist (or torsional strains).  Hooke's law gives the torsional stress-strain relationship as
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where    = shear stress (applied torque/area),  = shear strain,  and G = shear modulus of the material. For a circular shaft of radius r and length L, the relationship between applied torque (T), shear stress ( ), and angle of twist () is given by
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where J is the polar moment of inertia for the shaft.

Experimental Procedure: For each specimen,

1. Measure the gage length L and the diameter  d. Calculate the area of cross-section A, and the polar moment of inertia J.

2. Mount the specimen firmly in the torsion apparatus and make sure it is in a horizontal position by using a spirit level. Begin applying twisting load gradually by turning the handle at suitably selected intervals (e. g. 1 degree of twist), record the angle of twist in radians ( and the applied torque  (T) and tabulate your results. Plot a graph of T verus , and  the graph should be within the linear region. Measure at least ten points for the T veruscurve. Make sure that the specimen is not loaded beyond the elastic region (donot overload the specimen).

3. Measure the linear slope of the T verus  graph, and use this value to determine the modulus of rigidity, G. By assuming a Poission ratio  of 0.3, estimate the value of E for the material according to the formula














4. Repeat the same procedure (steps 1-3) for the other materials.
.The relationship between torque and twist of a circular  cross section specimen can also be investigated in terms of the  formula  Φ= TL/GJ
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