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Carolina STEM Challenge™
Motors
Warm-Up Activity
§ Materials
battery holder ; sandpaper
D-cell battery metric ruler
ring magnet timer
2 20-cm pieces of #20 bare copper wire pen or pencil
60-cm piece of #28 enameled wire
Procedure

5. Sand the enamel from 2 centimeters of one end of the enameled wire.

. Make a tight coil of the #28 enameled wire by winding it tightly

. Twist the ends of the enameled wire around each side of the coil a few

. Place a pen or pencil in the center of the bare copper wire, and then wrap the wire around the cylinder to

form one loop. Slide the wire off the pen or pencil. Repeat with the second piece of copper wire.

. Insert both ends of one of the bare wires into one of the terminal clips

of the battery holder, leaving the loop vertical above each terminal.
Repeat with the other wire at the other end of the battery.

around the battery at least three times, leaving about 9 centimeters
free at each end. Then, slide the coil off the battery.

times to hold it tightly together. This should leave about 8 centimeters
of straight wire on the left and right sides.

Place the battery into the battery holder.

7. Carefully place the left end of the coil wire through the Battery and wires on terminal clips

1.

. Count the number of revolutions the wire coil makes in 15 seconds.

. Multiply this number by four (4) to determine the number of revolutions

left copper loop and the right end through the right

copper loop. Make sure the wire loop ends are straight

and that the supporting bare copper posts are level. The i SR
wire loop should be above the cerifer of the battery.

Place one ring magnet in the cente'; of the battery Wire loop
beneath the wire loop. Give the wire loop a nudge in

the direction that it seems to be trying to turn. It should

then being to revolve without any assistance. You now have a
working electric motor. Note the direction that it is turning.

per minute (rpm) the coilis making (1 minute = 60 se;gpds)-

Compare the rpm value you calculated with values ob(amgd{:-y Motor ;;semmy
other teams. B
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Brainstorming

Consider the activity that you performed and the materials that you used in the Warm-Up Activity. What
are some things that you could change about that activity that might affect how it worked? In your lab
notebook, list at least three things that you could change.

Materials
battery holders #28 enameled wire
D-cell batteries #22 nichrome wire
ring magnets #16 bare copper wire
neodymium magnets metric ruler
#20 bare copper wire timer

Other materials may be available. Consult with your teacher.

Design Guide

Planning
1. Describe your design challenge.

2. Design an electric motor that meets the needs of your design challenge. In your design plan, use words
and pictures to describe the electric motor you will build.

3. List the equipment and materials you will need to build your electric motor. For each, also list the quantity
you will need.

4. Describe the step-by-step procedure you will follow to build your electric motor and conduct the test of
your prototype.

5. Describe the steps you will take to ensure your own safety and the safety of your team. List the safety
equipment you will use and the safety procedures you will follow.

6. List the things you will measure as you conduct your tests.
7. Describe how you will know that yd;met your design challenge goals.
8. Plan how you will present your findings.
Building
1. Get approval from your instructor before starting to build your prototype.
2. Based on your design and procedures, build a prototype of your electric motor.

3. If you discover that changes must be made as you build your prototype, record the modifications to your
design. =

4. Test your prototype. Record the results of your tests.
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. If the test of your prototype shows that changes must be made to you
modifications to your design.

r electric motor, make the

. Record the modifications that you made to your design and whether you think the changes made to your

design were successful or unsuccessful, and why.
. Enter your team’s design in the classroom competition.

. Answer the Design Challenge Questions.

N
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Design Challenge Questions

1. Now that you have seen several teams’ designs for a magnetic motor, what can you conclude about why
the successful designs worked?

2. The armatures of most DC,motors are designed with a very large number of coils oriented at different
angles. How might this design be superior to that of a single coil?

3. How did you modify the motor, and what were the results of each change you made?

4. What changes or modifications would you make to improve your design if you were to try again? What
effect would these changes have, and why?

5. Other than the battery dying, why might the coil on the motor stop spinning? What could reduce this
force?
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