Name:						

The Behaviour of Copper Wire under Tensile Stress

Purpose
The purpose of the experiment is to describe the behaviour of Copper as it is stretched, to plot a stress – strain graph for Copper, and from the graph determine Copper’s Young’s Modulus, its Yield Strength and its Tensile Strength.

Equipment
·	Copper wire, sound board (to support the wire),
·	set of heavy weights (to stretch the wire),
·	micrometer (to measure the wire’s diameter), 
·	ruler on the board, or vernier callipers (to measure the length of a section of the wire), and
·	masking tape (to supply two tabs to define section of wire)

Procedure
A copper wire has been attached to a board with a pulley on one end.  One end of the wire runs over the pulley and weights can be hung from it.

To calculate the Stress and Strain, you need to measure: 
·	The Tension in the wire supplied by the masses hanging from the end,
·	The Diameter of the wire with a micrometer to determine the cross sectional area of the wire,
·	The stretched length of a section of the copper wire, and
·	The unstretched length of the section of the copper wire, marked by two tabs of masking tape on the wire.

If you are using the ruler on the board to measure the lengths, place the tabs over 20 centimetres apart and not too close to the pulley end, as one of the tabs may pass over the pulley as the wire begins to stretch.

If you are using the callipers to measure the lengths, then the tabs will need to be placed much closer, about 2 – 5 cm apart.

Taking Measurements
1.	Measure the diameter of the wire with the micrometer.  Measure it in three places and at different angles along the wire.  The wire may not be circular in cross section.
2.	Average the readings and calculate the Cross-sectional Area in square metres.
3.	Weigh the hook support for the weights and place in on the end of the copper wire.  This weight should help straighten out the kinks in the wire and make it easier to measure the so-called unstretched length.
4.	Measure the unstretched length.
5.	Increase the mass on the end a kilogram at a time, measuring the stretched length each time.
6.	When the wire breaks view one of the ends under the stereo microscope.

Safety Precautions
Eventually the wire will snap with an excess of 12 kg on the end, so don’t put your feet under the weights.

When the wire snaps there is considerable energy in the tensioned wire.  If the wire breaks at the far end from the pulley, the wire could swing up with considerable speed into the face of anyone standing face on to the end of the board.  So when you are putting extra weights on the support, do it from the side.




Results
Diameter of Wire (m): ……………..,   ……………..,   ……………..,   ……………..,   …..………..
Average Diameter (m): ………………      Cross Sectional Area  (m2) = ……………..

Mass (kg)
Tension (N)
Stress (MPa)
Position of tab 1
Position of tab 2
Distance (m)
Extension (m)
Strain
0
0




0
0
















































































































Questions
1.	Draw a graph of Stress against Strain

2.	Describe the shape of the graph and what happens to the copper wire as the tension increases.
……………………………………………………………………………………..…………
………………………………………………………………………………………………..
………………………………………………………………………………………………..

3.	It is customary to graph the independent variable (the Stress) on the x – axis.  Why is this not done in this case?
………………………………………………………………………………………………..

4.	From your graph, obtain values for:
a)	Young’s modulus	:	.…………………………. Units: …………….
b)	The Yield strength	:…………………………. Units: …………….
c)	The Tensile strength	:…………………………. Units: …………….
d)	Modulus of Toughness	:…………………………. Units: …………….

5.	How close are these to accepted values?
……………………………………………………………………………………………….
……………………………………………………………………………………………….

