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the station while working. On the Other hand,
these magnets do not provide anchoring
capabilities, which is Necessary for the safe
the astronaut. Solving this problem, we
constructed an electromagnet from a
microwave transformer. The electromagnet js
powered by 4 AA batteries, resulting in 6 Volts,
12 Amps, which have the potential to withstand
more than 200 Ibs. During our testing We were
able to pull 35 Ibs. while the boot was pPowered
off and 79+ Ibs. on. We decided not to
overpower the boot to protect it, but it is
possible that when both magnets are
functioning, and the maximum strength could
withstand 2501bs for each shoe.

ty of

Front
Solid
Magnet

Electro-

magnet

Base

Solid
Magnet

epoxy and Gorilla Glue to attach the

Construction

First, we flattened out the bottom of
the shoe by using a band saw and 3
sander, allowing the parts to fit onto
the bottom of the shoe. Next we
traced the layout of the bottom of
the shoe and used wooden blocks to
Create stabilizers. We made one for
the back and one for the front Then,
we used a drill press to make a hole
for the solid magnets to fit inside the
stabilizers. Next, we acquired a
microwave electromagnet and used
a hacksaw to remove the steel from
the top part of the transformer
Then, we removed the seconda ry
coil from the transformer to
complete the electromagnet. Finally,
after we built all the parts, we used
stabilizers to the base of the shoe
We also used to belt sander to
remove the excess material from the
shoe and the stabilizers for increa sed
fitment.

Boot prior to Modifications

A
walking

: iking normally and with the capability
wa

+o anchor. BeCaus€ of the precise€ %

O .

~odification of the boot and 'w<-30 W
n oports, the user can walk similarly

su :

ttaching the
~ormal shoe. When a

:*Oagnets we only glued the roof of each
18 ’

»art to the bottom of the shoe SO the sides
éjf each part can move freely. This allows
the top of the shoe to bend when the user
leans forward and the back to go

backward. Unfortunately, the parts are
blocky to they cannot flex to adapt to the
users walking pattern. In order to

maximize safety, the blocks must be solid

to always apply a constant magnetic field
when walking.




CONTACT
Problem Statem INFORMATION

NASA astronauts want to be abie 0 AARON DALLAROSA
ACross spacecraft easily without havi - 100025645 @ccisd.net
float uncontrollably off the ground. 10 SO AU00£2640@c

this problem NASA wanted to implemen’ . 281-316-6825
shoes that attract to the exterior of the ' B oy -
spacecraft, allowing better mobility ana JONAH BRISCOE
increase the magnificence time and quality. | |

Also, the International Space Station Is made | 100000076@ccisd.net
from aluminum which is not a ferromagnetic .

material. Could it be possible to use 281-910-5618
electronegativity on the ISS or would it only e R
be useable on a steel rocket like the SpaceX AR e

Lunar Lander.

Our Project

We attached a makeshift magnet to the base |
of the shoe and added wood stabilizers with
magnets inside, allowing astronauts the
ability walk on the exterior of the Space X
rocket. The type 301 stainless steel used to
create the rocket, is non-magnetic so they
must cold work the steel to allow our boots
to work. However, the 304/304L alloy is
slightly magnetic and will work with our
design. The magnet was strong enough to
firmly grasp to aluminum which is a non-
magnetic material.
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With an external battery,
we connect it to alligator The complete design comes

clips and it creates a with a sandal, two ma‘"f"%;.
magnetic field. ~nets, and a battery. The
basic concept of assemt
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S is a Vi . s to walk on a flat magnet-
This Is a visual representationigl ic surface. With the electro

now the magnet functions ~magnet in the front, and. i’_“i ]

static in the back, an astro-
naut can comfortably wal
in space. The static has
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PROBLEM STATEMENT

Astronauts are currently using

sbstract ways of movement
during spacewalks similar t0
swimming. With the introductior
of SpaceX using Stainless Stee
301 in their spacecraft construc
tion as opposed to Aluminum, !
s now possible to use magnetic
hoots allowing for easier
movement.

;

OUR DESIGN

nstead of redesigning a boot, We

took the accessory approach. The
sandal doesn’t function as a re-
placement, rather piece of equip-

mnent that can be taken on and Clear Creek High School
Tnstructor Robin Merritt

Contact Directly At:
magneticbootshunch@gmail.com

Andrew Asaad
Jacob Humanic
(409) 218-3796




INFORMATION

Materials

* Electromagnet (12vDC 200N
* Stationary/Permanent Magnets
e Lithium-lon Battery (12V)

e Button

e Shoe

e Potentiometer

e Breadboard

e \Wires

liaht Status Checklist
ylation

r Diffusion
Magnets/SCrews

e

ik R

CAD DRAWINGS

MAGNETIC BOQTS
DESIGN

PROTOTYPET
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Master On/Off
Switch

WARREN TECH. NATHAN OLSEN. MOUMINA MADHOUN. COLE BICKELL DA',’A

Button in heel being
¥ clicked magnet picked
up the metal block

B Pressure on button was
Yremoved, static magnets |

held metal block

w
e BULTON in heel not being

clicked, metal block was
not picked up.

|
|
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Magnetic Boots
Billings Career Center

Teacher-Eric Anderson
Team- Tyson Watters, Cameron Vanderloos, Nolan Leonard
Video- https://youtu.be/dS1eIlw9ZV78

Description- OQur prototype uses a combination of
electromagnets and neodymium magnets in order to
ensure the stability and hold strength of the boots. It
also uses an adjustable slide system to fit multiple
astronaut’s boots. It is held to the boot with a strap
system and a rigid top to secure the astronaut’s
stability.



https://youtu.be/dS1eIw9ZV78
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electromagnetic-boots-by-the-
mes.mailchimpsites.com

Hello, we are The MES. Our
team name is actually an
acronym for all of our
names- Matthew, Ella and
Gursimar. We are student at
Sanger High School and are
a part of the PLTW pathway
there for four years. Our
teacher is Mr. Cuaron.

ABOUT
OUR DESIGN

The goal of our design is to create an
electromagnetic boot with an emphasis
on mobility. Our shoes are more spread
out to help with mobility. Since the
purpose of our design is to rotate, a
small design would have to have more
height and be more likely to wobble.

Furthermore, The weight of the shoe and
the astronaut is able to be distributed
across a slightly larger surface. Our goal
is to also eventually have our design to
be able to connect to any shoe. Our
current 3D model has felt on the bottom
to demonstrate the lack of friction our
final design will support.

Our current 3D model has felt on the
bottom to demonstrate the lack of
friction our final design will support.

Ol.

The entire shoe will be
made of aluminum 6061
t6 since it is the least
resistant to corrosion
while being sturdy

03.

A torsion spring will
snap the shoe back
into place so that
astronauts will be able
to use less energy

» one pro about our design
is that there is more
degrees of rotation/
more freedom of
movement

> As well, a more durable
base will lead to a
sturdier design. Since it is
lower to the floor, our
design is less likely to
wobble.

02.

a rotating base with
large bearings to
support the astronaut's
weight

04.

4 Earth Magnets with
one big electromagnet.
There will also be
buttons turning on or off
the design

electromagnetic-boots-by-the-
mes.mailchimpsites.com


https://electromagnetic-boots-by-the-mes.mailchimpsites.com/
https://electromagnetic-boots-by-the-mes.mailchimpsites.com/




Magnetic Boots
S.W.M.M. Magnetic Boots

Tri County RVTHS
Mrs. Magas
Glenn Sawyer, Will Wedeke, Collin McEvoy, Ben Maxfield

Our magnetic boots have walking and locking capabilities. They utilize a
combination of permanent and electromagnets that make it easy for the user to_
walk to the worksite and have the capabilities to lock in place. The
electromagnets are able to be turned on and off at any time with our easy-to-use
controller. Along with the on/off capabilities, the strength of the

electromagnets can be adjusted using a potentiometer also on the controler.

Link to testing video



https://youtu.be/NMJDlO-FXH4
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