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Jackson Hole High School

Teacher: Gary Duquette

Students: Carlos Nava-Gonzalez 
& Austin Harris

-Final design will consist of
eight individual magnets

-Final design will be primarily
made of aluminum

-Will be attached to existing
boots using straps -The prototype is able to hold

~20 lbs

-Runs at ~7.5 volts and 0.3
amps

-Used a 60 watt power supply
for testing
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Jose Luis Mendoza 

Instructor: 

Mr. Merritt 

Engineering Design and 

Development 

Clear Creek ISD 

Clear Creek High School 

Problem Statement: 

Walking in space can be a notorious 

task, the tether they currently use 

can be a hinderance to the 

astronauts. SpaceX is switching 

their spacecrafts’ material to 301 

stainless steel which is magnetized 

in cold conditions. We want to 

create a more convenient and 

effective way of walking without a 

tether and allow for easier 

movement in space using magnets. 

Justification: 

We decided to implicate electric 

magnets in our design as it would 

allow the strength of the magnets 

to be increased and decreased. The 

boot would be made of ABS plastic 

due to its durability and resistance 

to cold temperatures. The power 

source of the electric magnets will 

be a battery pack which will hold a 

large rechargeable battery and a 

main CPU which will communicate 

with the CPUs inside the boots 

that will control the force of the 

magnets and provide a safety 

protocol for the boots. 

 

  

Magnetic Boots 



The sole of the boot is 

designed to house the main 

components of the boot 

which are: the CPU, 

electromagnet, and the 

wires that will connect 

the magnets to a battery 

pack located on the back 

of the astronaut’s suit. 

The Electromagnet for the 

current model can hold a 

maximum of 20 pounds 

depending on the battery 

(The current design is 

scaled; the unscaled 

design can hold stronger 

magnets). It is held inside 

the sole and will be able 

to turn on and off which 

allows more natural 

movement 

The Lid of the boot is 

designed to keep the 

contents inside the boot to 

protect them from external 

hazards. The slots on the 

lid are designed to place 

Velcro straps through the 

hole of the sole and the lid, 

attaching the lid to the 

sole. 

Testing: 

 

 

Figure 1. Inventor Model (Lid) 

Figure 2. Printed Model (Lid) 

Figure 3. Inventor Model 

(Sole) 

Figure 4. Printed Model 

(Sole with Magnets) 

Figure 5. Electromagnet 

200N Suction Force 











Magnetic Boots for SpaceX 

Human Landing System 

Warren Tech 
Mr.Olsen 
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Magnetic Boot:  Kelsey Bodkin  Frontier Central Schools   
Teacher - Mrs. George 
The Magnetic Boot was designed 
to keep an astronaut on the 
surface of a ship to make it easier 
for them to do projects and to 
walk or work depending on the 
strength of the magnets and how 
they could be programed  

● Three electromagnets embedded 
in silicon to withstand the heat 
generated by the magnets.

● The magnets are wired in parallel 
so each magnet operates at the 
same voltage.

● A conduit runs through the silicon 
unit that houses each of the 
electromagnet wires.  All wires 
exit the back of the unit to be 
wired to a control unit. 

● Buckles would adhere the unit to 
an existing boot. Depending on 
the job - It could be detached 
easily when not needed.  

Magnetic Boot Design Features 

● The electromagnets were 
expensive and not strong 
enough to adhere to a surface.  
Much larger electromagnets 
would be needed or configured 
in a different way. 

● Attempted to use a couple of 
ON/OFF Magnetic Workholding 
Squares (150 lbs of Force per 
unit) but could not configure the 
unit to turn on and off when 
needed or on demand.  We 
would have needed more 
equipment and time to do this.

Design Issues - Problems  



Magnetic Boots
High School East

Mr. Regini
 

Saul Adum, Liam Verdolino-VanAalten, Zurriya Faran,
Henry Amaya

Our Mission 
Our goal is to construct boots that allow

astronauts to stick to the sides of
spacecraft with the use of

electromagnets. The boots should have
the ability to turn on and off and switch to

a higher strength at a worksite.
 

The original drawing included
the basic design of a sole with

the magnet placement

From the drawing came the
first version of the

prototype, which had
magnets attached to a

power source that were
powered independently. 

The main outside
product we used

were elctromagnets
from Adafruit.  The

magnets come in
varying sizes
according to

strength.



The final prototype of the boot
has a cardboard covering to

keep all components in place. 
 Two power wires and one

ground extend out of the sole
to connect to the power

source.

The second prototype of
the sole included all of the
magnets fitted into it.  The

wires of the magnets
went to a PCB board
where they were all
connected through

common wires.

The boot uses a flex
sensor attached to a sock
to detect inputs when the

toe is bent

(Bottom of sole with holster for Arduino board)

To make this work, code
first had to be created. A 
 KIT-ON-A-SHEILD board

was used to first
understand code.

The basics were then
implemented into a 

 multiple threshold reading
code. The thresholds that
were collected were used
to power the magnets and
create two power levels. 

The final code included a
delay timer of 5 seconds in
between change of power

lever to avoid accidental
activation.  



Magnetic
Boots

By: Michael Pierre, Jameson

D'Amico, Rudolf Von

Bartesch, Rose Azmoudeh,

and Kirat Karna

Belt and Stretch
Resistor

Pressure sensors in the
glove can be controlled

with the astronaut's
hand and used to

activate the
electromagnets

Velcro on
the belt is
used to

attach the
Arduino,
batteries,

breadboard,
wiring, and

stretch
resistor

Stretch resistor
on the belt can
be plucked to
activate the

magnets

Conductive Shirt 
Patch and Glove

Conductive fabric
patch sewn onto

a shirt can be
touched as

another
electromagnet

control
mechanism



DesignSuccesses and 
Failures

Code

Success

Failures

- Setting up multiple electromagnet
triggers

-Change in magnet strength
-Boot Design

 

- Wire management
-Flora wearable
microcontroller

-Battery implementation
-Pressure button

 

Code checks analog
readings from each

sensor against a
threshold, iterating
through the power

levels if the
threshold is met

 
 
 

The code is
uploaded to an

Arduino
microcontroller

which is
connected to the
electromagnets

via circuitry 

We implemented two
sets of magnets into
the sole of the boot

while adding comfort
and a beautiful design 



Josh Gephardt, Patrick
Ryan, Allan Shi

The magnetic boots will
be used to stick to the
hull of spacecrafts. We

are using an
electromagnet for its on
and off functionality. The
prototype will be run on a
12 Volt power supply to
provide adequate grip

force. We are still
planning on using

compliant mechanisms to
turn the boots on and off.

Mag-Boots Magnetic Boots
Hickman High School

Mr. Merz

Magnets picking up tool box
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