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OBJECT
To carry out a torsion test to destruction in order to determine the following for a specimen.

a) The modulus of rigidity.

b) The shear stress at the limit of proportionality.

c) The general characteristics of the torque, angle of twist relationship.

2. APPARATUS AND EQUIPMENTS USED
Tecquipment Torsion Testing Machine , steel rule and micrometer
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Figure 1. Standard torsion specimen for use with the torsion testing machine 
3. THEORY

From the general torsion theory for a circular specimen.
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Where,

T = Applied Torque ……………………………………… Nm or   lbf in

J = Polar second moment of area…………………………
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G = Modulus of rigidity ………………………………….
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 EMBED Equation.3  [image: image9.wmf]= Angle of twist (over length L)……………………….. Radians
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 = Shear stress at radius ‘r’…………………………… 
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r =    radius…………………………………………………. mm or in 

4. EXPERIMENTAL PROCEDURE

       ( In instruction form)

1) Measure the overall length and test diameter of the specimen.

2) Draw a line down the length of the degree of the section of the specimen with a pencil this serves as a visual aid to the degree of twist being put on the specimen during loading.

3) Mount the specimen firmly in the Torsion Testing Machine as indicated in the operating instructions—see later.

For each increment of strain record the following:

a) Angle of twist of the specimen (
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) in degrees.

b) Applied torque……………..(T)

To ensure that an adequate number of values are obtained from the test, particularly during the elastic region of strain, the following is recommended:

1) Allow the spring balance to hang free of the torque arm and zero the balance by adjusting the small knurled screw at the top right hand of the balance.

2) Slide balance along the supporting framework until the two engraved lines, one on the horizontal cross member of the frame and the other on the balance assembly block which is sliding along this member, coincide.

3) Slide the hook of the balance under the knife edge on the torque arm with the hook hanging free at its lowest position.

It is essential when using the Torsion Machine to make sure that the whole length of the hexagonal ends of the specimen are contained fully within the chuck jaws. Also when the straining head, and specimen are pushed along the bed so that the end of the specimen enters the headstock chuck, enter the specimen in to the chuck until the light compression spring behind the headstock chuck just beings to compress.

4) when the specimen has been firmly fixed in position clamp the straining head to the bed.

5) Turn the handle on the straining head until the torque arm is in the horizontal as shown by the spirit level.

6) Turn the spring balance hand wheel to raise the balance until the hook on the balance is just contacting the knife edge on the torque arm. This will be seen by movement of the spirit level bubble.

7) Care should be exercised to carry out this operation so that the torque arm and spring balance are ‘zeroed’. Both balance hand wheel and straining head hand wheel may have to be adjusted together to obtain this condition.
8)  Zero the fine and course angular displacement dials on the input and output shafts of the straining head. A knurled nut is provided behind each dial to lock the dial in position.

9)  Zero the revolution counter-by turning clockwise .

10) Zero the dial gauge indicator by rotating the dial.

11) The apparatus is now ready for use and the test specimen can be loaded, in the desired increments, by turning the handle on the straining head until the specimen has been rotated the requisite number of degrees as shown on the fine angular displacement on the machine. BEFORE TAKING TORQUE AND DIAL GAUGE REDAINGS BRING THE TORQUE ARM BACK INTO HORIZONTAL BY TURNING THE BALANCE HNDWHEEL.

5. RESULTS AND CALCULATIONS


Initial diameter of specimen      

d0 = -………………..


Final diameter of specimen  


df = …………………


Original gauge length of specimen

L0 = ………………….


Initial overall length of specimen
                     ………………….


Final overall length of specimen            
          …………………..

Show a sample calculation of the shear stress and shear strain and tabulate the calculations in a form of a table.

Using the tabulated results,

a) Plot a graph of applied Torque ‘T’ against angle of twist 
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 as a base for the elastic region. Use the slope of this graph to determine the value of the modulus of rigidity. Also from this graph determine the torque, and then calculate the shear stress at the limit of proportionality.

b) Plot a graph of applied torque against angle of twist of the specimen as a base, for the complete test to destruction.

Tabulate the results as follows:

ELASTIC REGION:

	       Angle of Twist 
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  (degrees)
	Applied Torque

      T (Nm)
	Angle of twist
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( radians)

	
	
	


NON-ELASTIC REGION:

	       Angle of Twist 
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  (degrees)
	Applied Torque

      T (Nm)
	Angle of twist
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( radians)

	
	
	


6. DISCUSSIONS and CONCLUSIONS

      In your own words 
1. State and comment upon the values obtained from the test.
2. Discuss the errors involved in the experiment. 
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