Note to Semi-Finalists

Thank you very much for participating in the HUNCH Design and Prototyping. This was by far the most
difficult year for deciding finalists. Part of the difficulty was the number of teams participating but the
most important part was the number of high quality of prototypes for each of the 10 projects.

Each Mentor helped choose potential finalists for their area and were then compared with the same
type of projects across the country. Teams that were selected to be finalists had very tough competition
and it was very difficult to down select. Although everyone wants to be a finalist it isn’t possible and
decisions have to be made. Some of the decisions include the requirements but also trying to show
diversity of how the problem could be solved. There was no shortage of good and diverse ideas.

Being a Semi-Finalist is a great honor because each of you put together a project and data that made the
teams think, learn and be excited about space. Your great ideas and hard work is what makes NASA
HUNCH a challenge and a great experience for engineering. We hope you enjoyed the projects as much
as we all enjoyed seeing your prototypes.

If you are a senior and moving on to college, industry, or trade schools, make sure you include your
project with NASA HUNCH on your resume. You will find that your interview will center on “what did
you do for NASA?” The more you tell them, the more they will want to hear. You will be receiving a
letter of recommendation from NASA HUNCH describing Design and Prototype and the project you
worked on. We hope that your work will translate to opening doors for your future. Thank you for
being in the NASA HUNCH Design and Prototype Program.



NASA HUNCH Mobility Arm

Meridian Technology Center
Mr. Mantooth

Parker Moore, Jonathan Mendoza,
Ryan Winterhalter

This mobility arm excels in various
applications, prioritizing key
constraints. The Arduino joystick
setup ensures ease of control, allowing
precise manipulation. Tougher
materials make the arm resistant to
cuts or tears. Maneuverability is
achieved through a 100-degree bend
capability. Extension and retraction of
about 12 inches enhances versatility.
The rotating mechanism enables
grasping from multiple directions. The
two suction cups would be placed on
the protective sleeve's exterior.
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e Utilizes TPU and silicone

poth soft materials that will ¢ The base moves smoothly
PIEVEIIL 21 damage to and is easy to function. It
either people or the space rotates and moves arms to
station. different positions.

e Has a rotatable base and a e The claw, although it does
gear system that allows the close, could be stronger and
arm to move in various close more firmly.

directions with ease.

e Claw is asimple shape that
can grab onto different
handrails of various
dimensions.

HASA HUINCH Mobility Arm

Fral Assembly

Full Assembly
with
Measurements

e Current arm stretches and compresses
a larger distance than previous design

e The current design now utilizes much
more softer material

e The current design is more lightweight

and takes up less space.



Arm is inspired a pop tube and is pri
thermoplastic polyurethane (TPU), a so
material. This allows for the arm to
compress and have a displacement of 12
inches.

The base is rotating allowing the arm to
move to various positions.

Claw is made using silicone and the
interior contains nitinol wire. This wire
when applied with voltage, will return to its
original shape, allowing the claw to close
and open.

Utilizes a pulley system that will pull down
and compress the arm.

Meet the Team: Aliyyah
Nazim, Gavin Yip, Diego
Romero, Omer Ertural, Areeb
Atif

Teacher: Salsabiel Mujovic

Passaic County Technical
Institute

45 REINHARDT ROAD WAYNE,
NJ 07470-2210




SOFT ROBOTIC ARM

DESIGN AND
PROTOTYPE

CENTRO RESIDENCIAL DE
OPORTINIDADES EDUCATIVAS DE
MAYAGUEZ, PUERTO RICO
ETHAN CUBERO

DEREK GONZALEZ

HEDIELBERTO BARRETO

MISSION

Develop a robotic arm with
minimal  rigid parts, using
silicone for grip and weight.
Key feature: combined with
outside mechanical force for
enhanced arm movement,
enabling self-pulling along a
handrail.

3D MOLD

3D MODEL

DEMONSTRATION
VIDEO:




Its flexibility, adaptability, and
lightweight design ensure
seamless navigation through
confined spaces, contributing to
spacecraft weight savings.
Compliance enhances safety in
collaborative tasks, and fault
tolerance offers reliability in
dynamic space environments.
The rope system pulling the
hand make it a practical choice
for space missions, promising to
revolutionize exploration beyond
Earth's boundaries.

Silicone soft robot arm with a
rope system, that pulls the hand
and arm to either side. This
make it simple to control and
easy to maintain.

Soft robot arm creatively
integrates compliance and fault
tolerance.

Silicone soft robot arm: Minimal

components, lightweight design
for optimal spacecraft efficiency
in space missions.

Width: 5 1/2 inches
Height: 2 1/2 inches


























































NASA Hunch Description:

Kwadropus Duster The arm is equipped with a

Robot - Mobility Arm

Madeline Ampleman, Alayna Beck, .
versatile movements. Its

Miles Cohen, and Samuel Wilson . Link to Video Pictures
base seamlessly integrates  anddocumentation

School: SMSD Center of Academic with a servo motor,

12-inch tall pneumatic
actuator for precise and

Achievement enabling effortless multi- Poured Silicone Chambers of air

Teacher: Renee Chambers directional control. The ,\ ‘w , 4
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