ME 354, MECHANICS OF MATERIALS LABORATORY

TORSION TESTING

EQUIPMENT

• Constant-diameter gage section torsion specimens of 6061-T6 aluminum

• Technovate torsion test machine

PROCEDURE

I. Measure the diameter of the specimen gage section using the calipers provided;

record the measurement on the Torsion Data Sheet.

II. Perform the following steps under the close guidance of the lab instructor:

a) Draw a longitudinal line on the specimen using the ink marker

b) Install the bottom end of the torsion test specimen in the bottom grip of the test machine. Make sure the specimen is very tightly clamped in the bottom grip.

c) Locate the pin behind the lower grip that engages the ratchet mechanism and make sure this pin is pulled forward (i.e., make sure the ratchet is engaged).

d) Unthread the horizontal drive rod until the end of the threaded region has reached the threaded nut (i.e., until the end of the threaded rod is almost disconnected from the base). Then rotate the lever arm counter-clockwise (i.e., move the lever arm handle to the right) as far as possible.

e) Inspect the top grip and identify the wire ropes that transfer torque to the top grip/specimen. Loosen the two nuts as far as possible.

f) Rotate the top grip clockwise, so as to remove 'slack' in the wire ropes. While holding the grip in this position as firmly as possible, tighten the top grip of the test machine. Make sure the specimen is very tightly clamped in the top grip.

g) While monitoring the force sensor, remove any remaining slack in the wire ropes by re-tightening the two nuts that were loosened during step (e). If the nuts are completely tightening and slack still remains, tighten the threaded horizontal drive rod until an increase in load is sensed.

h) Measure and record the distance between grips.  Notice that the bottom face of the upper jaw is recessed into the upper plate.  Make sure to account for this recessed distance in your measurement.

i) Adjust the pointer so as to indicate “zero” degrees.

j) Zero the output of the force sensor.
III. Use the threaded drive rod to apply a known angle of twist to the lower grip.

Increase the angle of twist as follows:

a) Increase the angle of twist in increments of 2, until a total angle of twist of30 is reached and record the force displayed on the force gage at each increment.

b) Next, increase the angle of twist in increments of5. Continue to make measurements in increments of5 until the ratchet in the lower grip “clicks”.

This may occur at a total angle of twist of 5, but depending on the initial conditions imposed during steps (f) and (g) above, the ratchet may “click” at a total angle of twist near50,55, or 60. Simply continue to take data in 5until the “click” occurs.

c) Record four measurements at increased angles of twist, in increments of 45
d) Record four measurements at increased angles of twist, in increments of 90
e) Record four measurements at increased angles of twist, in increments of180
f) Record measurements at increased angles of twist in increments of360, until specimen failure occurs (failure often occurs at about 7 full rotations, but depends on the grip-to-grip distance).

IV. Remove the broken halves of the specimen after failure occurs.

V. Carefully examine the specimen and fracture surface. Record enough information (in the form of sketches and notes) so that the appearance of the specimen and fracture surface can later be described in your report.

VI. A ”formal” report for this lab is due two weeks following your lab period.

Follow the report format described on the class website. At least three items are required in your lab report: two tables and one plot. These three items are described in the document “Discussion of the torsion test”, available on the course website.

Torsion Data Sheet for Aluminum

Specimen dimensions:


Diameter =   


          

  
Length (grip-to-grip) = 
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