ULTIMATE TENSILE STRENGTH LAB
PROCEDURE:
1.  Cut about 60 cm of #32 copper wire.

2.  Measure the diameter in several places using the micrometer.  RECORD a representative value with correct units.

3.  Put loops on each end as instructed.
4.  Place one loop around the thumbscrew on the pendulum clamp.
5.  Select a mass hanger that can hold about 1000 g.  Find its mass and RECORD.
6.  Place the hanger on the loop on the free end of the copper wire.

7.  Place a bucket with cushioning material below the hanger.

8.  Measure the length of the wire where it is single.  (Do not include the loops.)  RECORD the mass of the hanger and the length of the wire.

9.  Place 100 g on the hanger and measure the length of the wire.  RECORD both again.
10. Continue adding mass in 100 g increments (and recording) until you see unusual changes.  Then switch to 50 g increments.
11. When the wire breaks, make a note of this.
12. Repeat the experiment with another wire but this time use the force sensor and display both digits and a graph.

13. Hold the sensor under the free loop and zero it.

14. Put the sensor hook into the loop, click Start, and pull down slowly with an increasing force until the wire breaks.  Click stop.

CALCULATIONS:
15. Using the data from the mass hanger, calculate the breaking force in Newtons.

16. Calculate the area of the wire in m2.
17. Calculate the ultimate tensile strength in N/m2 using Su = F/A.  Compare to the accepted value of about 200 x 106 N/m2 which is 200 MPa (megapascals where a Pascal is 1 N/m2).
18. From the sensor graph, find the Su.
