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Planning Stage Printing Issues

Making Informed
Decisions

Explore anguilliform motion v.
carangiform

 high propulsive efficiency
[1]

Learn more about agility and
models currently being used

[2]
Decide if our model will need

external attachment pieces  [3]

Design Ideation Stage

Project Journey

From underwater mission robots
to quickly realizing NinjaFlex 83A

is too dense, we changed
trajectory of plans 3 times!

Underwater slither cleaner
with appendages

1.

Cave rescue mission robot2.
Snake-Inspired robot 3.

Tried 4 different designs 
Ended up with 1 final idea Printing issues with: 

Buckling
Under extrusion 

Filament jamming 
Stringing

Poor layer adhesion
Calibration



Double Actuators Bend
Connected pneumatically by
one single input
Decent bend
Actuates quicks
Move up to 3 or 4 actuators

Triple Actuator Bend
Similar design as the double
bend
Low movement, too stiff

<10 Degree bend even
with high pressures

Stacked Double Bend
Two stacked actuators separate
but connected
2 inputs that control the direction
of bend
Too stiff, low movement aswell

<10 Degree Bend

Quadruple Actuator
4 Actuators connected but
not pneumatically connected
4 separate inputs for more
control
Improved bending, providing
greater freedom for control.

Our Designs



Hardware TroubleshootingProof of Concept Stage Continued ImprovementFinal Design

Project Journey

Finally having success with a
quadruple bend: 

conduct extensive testing of
various actuator patterns to
identify those that optimized

controlled movement and
maximized displacement.

Solenoid valves did not work
for our application

unable to sustain
pressure difference

Power/current issues
Arduino & solenoids
required too much

current 

Printed our final design with
40A pellet filament to get

more bend at lower pressure
Successfully navigate dry

land and varied terrains in a
multidirectional way

Future improvements: Add
ENS160 VOC sensor

4 inlet holes to be tethered
placed on the top to
improve positioning 

Scales to help with mobility 
Thinner inextensible layer

for more movement 



Demo



Improved Demo

click here for videos

https://docs.google.com/presentation/d/e/2PACX-1vSgs4UQwUimFzLcL-9J4k2TeKaETCzMwIBuVNjcnzUR2_7H980r-WKR5wQ1XuDJEkT4N_8dad7SHMwW/pub?start=false&loop=false&delayms=60000


3 Big Takeaways

Learned how to find creative solutions to shape
the design
Developed movement mechanisms through an
iterative process, adapting designs as needed

Design & Creativity

It's important to clearly define the scope—
understanding the functional requirements, limitations,
and timeline
 Weekly check-ins helped us ensure that the project
remains aligned with vision while accommodating new
insights

Understanding Scope

Importance of print parameters such as
print speed, extrusion multiplier, infill
percentage, layer height, and Z
calibration played a role in our prints each
time

Print Parameters
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