Magnet Madness
Materials
Problem / Testable Question
Does temperature affect a magnet’s strength?

Background Information
A magnet is a piece of metal or ceramic that can attract
or repel metal objects and other magnets. This property
is useful for picking up and moving large metal objects.
It can also be used for sorting out recyclable metals
from recycling bins.
Magnets are made of atoms. Atoms have a center with
a positive charge and electrons with negative charge
moving around it. Electrons can spin in different
directions. The electrons spin in the same direction in
magnets. All the aligned electrons pull or push in one
direction. It creates an invisible field of force called a
magnetic field which allows the magnet to push or pull
other magnetic objects.Temperature can affect the
movement of atoms, like boiling water turns it to steam,
and might affect the magnet’s strength.
Some magnets aren’t affected by temperature changes
but ceramic magnets can be affected by temperature. I
chose ceramic magnets for my experiment for that
reason.

Hypothesis
My hypothesis is that a magnet’s pull force will
be weaker when it is cold and stronger when it is
hot.

Quantity (detailed list)

Photos

Materials (be specific)

24

18mm Round ceramic magnets

100

Nickel-plated steel safety pins

1

2-cup plastic container

1

Small forceps

1

Kitchen scale

1

Refrigerator at 4oC

1

Freezer at 0oC

1

Toaster oven at 500oC

1

Room at 68oC

1

Infrared thermometer

1

Phone for photos

Conclusion

18mm Ceramic Magnets

For results I got the opposite from my hypothesis.
The magnets were weaker when they were hot and
the magnets were stronger when they were cold.

Magnet Picking Up Safety Pins

Measuring Safety Pin Weight

It’s important to know that a magnet can be affected
by temperature so that it can work in all conditions.

Procedure
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1. Place 6 round ceramic magnets in 3
temperature zones overnight: a refrigerator at
4oC, freezer at -20oC and room temperature at
68oC. Place 6 magnets in a toaster oven at
500oC for 20 minutes. Use infrared
thermometer to check temperature.
2. Place 100 nickel-plated steel safety pins in a
2-cup plastic container with the kitchen scale
nearby.
3. Use forceps to pick up one magnet at a time
from each temperature zone.
4. Carefully place magnet into container with
safety pins for 5 seconds. Use forceps to pick
up magnet and any safety pins that it has
picked up. This measures magnet strength.
5. Measure the weight of the safety pins in grams
using the kitchen scale.

Heat causes particles within the magnet to move
around in a jumbled way. The random movement of
electrons in the magnet’s atoms cause their spins to
be unaligned. The electrons aren’t pulling or pushing
together and magnet strength or pull force is
decreased. When a magnet’s temperature is lower,
the electron spins are stable and magnet strength is
increased.
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6. Repeat for all 6 magnets at each temperature.

Graph

Variables
What variable was changed in your experiment?
(Independent Variable)
The temperature of the magnet was changed.

What variable was measured in your experiment?
(Dependent Variable)
The strength of the magnet (pull force) was measured
by measuring the weight of metal safety pins that a
magnet could pick up.

Results
Magnets at freezing temperature (-20oC) are
the strongest and pick up the most safety pins.
They picked up more safety pins than magnets
of all the other temperatures. Refrigerated (4oC)
magnets were slightly stronger than room
temperature (68oC) magnets and picked up
more safety pins. The difference was small.
Magnets at 500oC were weaker than magnets at
all other temperatures and picked up fewer
safety pins.
Results are shown in the table and graph below.

Photo and Display Credits
I took the photos and I used Excel to make the
table and graph.

Reflections on Learning
Please answer the following
questions about your project.

1. Where did you do your project and who
supervised you?
ANSWER: The project took place in my kitchen
at home and my mom supervised me and
made sure I was safe during this project.

2. Please fill out the chart with the safety
risks for your project and the safety
measures you used.
Possible Safety Risk

Safety Measures Used

Example: Use Power Drill

Parent Supervised

Example: Handled Liquid
Chemicals

Wore gloves and washed
hands after use

Example: Plants Grew Mold

Threw plants away as soon
as they molded

3. What gave you the idea for this project?
ANSWER: When I thought of this project, I was
doing lots of experiments with magnets. For
example, I made magnetic slime. I thought a
project with magnets would be interesting.

ANSWER:
Possible Safety Risk
Burning myself with hot
magnets

Safety Measures Used
Wore oven mitts and used
forceps. Parent supervised

Did you follow all of the Austin Energy
Regional Science Fest’s Elementary Rules
and Guidelines?
ANSWER: yes

4. What did you learn from doing your
project?
ANSWER: I learned about electrons and atoms
and how they work.

5. What would you change about the project
and why?
ANSWER: If I could I would try testing magnets
at very cold temperatures using liquid
nitrogen. But we don’t have that at home right
now.

6. What new questions do you have?
ANSWER: Why do the electrons get unaligned
when they get put in hot temperatures?

7. Is there anything else you want to tell your
judge?
ANSWER: I think magnets are awesome!

