COEFFICIENT OF LINEAR EXPANSION

PROCEDURE:

CAUTION - You will be working with a hotplate, boiling water, and steam in this experiment.  Extreme care should be taken not to spill or splash the hot water.  Also, the steam hose, steam outlet, and steam jacket will all be at or near the boiling point of water.  Finally, remember that steam can transfer over NINE TIMES as much heat energy to your skin as an equal mass of boiling water!

1)   Fill the boiler with hot water so no more than 1/4" shows in the sight tube.  If you put too much water in, it will take too long to boil.  Start heating it on the hotplate.  Do not connect the steam hose to the boiler outlet yet.

2)   RECORD the type of metal bar being tested.

3)   Remove the steam jacket from the frame by first loosening the end thumbscrew.  Next, loosen the top thumbscrew.  Lift the steam jacket out of the frame.

4)   Remove the bar from the jacket.  Be careful not to damage the cork plugs on each end.  RECORD the length of the bar.  Replace the bar and corks in the jacket.

5)   Set up the steam jacket in its holder so the thermometer port is pointing straight up.  The steam jacket's inlet should be close to the boiler.  The steam jacket's outlet should point downward into the small beaker.

6)   Attach one end of the hose to the jacket's inlet port.

7)   Set the end adjusting screw so the bottom of the pointer is slightly below zero on the scale.  Clamp the steam jacket in the holder using the top thumbscrew.

8)   Slowly tighten the end screw until the bottom of the pointer is on zero.  If you overshoot zero, back the screw out a bit and push the pointer down below zero.  Start step 8 again.  Tighten the top screw.  Hold the end screw and tighten the lock ring.

9)   Carefully insert the thermometer with rubber stopper into the steam jacket.  Make sure the rubber stopper is firmly in place.  The steam hose should not be attached to the boiler yet.

10)  Wait a few minutes and then RECORD the temperature inside the steam jacket to the nearest 0.1 degree.

11)  Attach the steam hose to the boiler.  Water will soon begin to drip out of the opposite end of the steam jacket.  Make sure it drains into the small beaker provided.

12)  DO NOT allow the boiler to run dry.

13)  Watch the thermometer.  When it reaches a constant value (NOT necessarily 100o C), estimate the temperature to the nearest 0.1 degree.  RECORD.

14)  Also RECORD the reading on the pointer scale.  Estimate to the nearest 0.1 unit.  Remember that each whole unit on this scale is only 0.1 millimeter.

15)  Before making a second run, shut off the hotplate.   Add water to the boiler if needed.  Disconnect the steam hose from the steam jacket.  Remove the thermometer.  Raise the inlet end of the jacket so any water inside drains from the outlet into the beaker.

16)  Allow the jacket to return to room temperature before running the next trial.  Remove the metal bar.

17)  Repeat for the next metal bar.

