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Project Objective
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The objective of this project is to reduce injuries of 
football players through the improvement of 
shoulder pads.
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Key Goals

Optimal
Fit

Lifespan and 
Durability

Prevent 
Restrictions 

of
Movement
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Fundamental Needs
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Lightweight, 
Non-bulky

Compatible With 
Other Products in 

Markets

Improved Protection, 
Lessens Danger 

Points
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Selected Design
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Undershirt Design
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Collar Designs
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Methods of Validation:
Undershirt
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Fit Optimization: Shoulder Mold
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Sawyer O'Bryan

Measurement: Dimensions (m) and Volume (m^3) of mold
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Slip Test
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Measurement: Displacement (m)

Applied
Force

Applied
Force
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Slip Test
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Measurement: Displacement (m)

Δx

Δy
Δy

Δx
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Impact Test
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Sawyer O'Bryan

Measurement: Force (N)

Force Sensor
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Impact Test
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Sawyer O'Bryan

Measurement: Force (N)

Applied
Force

Force Sensor

Applied
Force
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Methods of Validation:
Air Pockets
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Air Damping: Drop Test
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Nicholas Palestrini

Measurement: Amplitude of Oscillations, time to return to equilibrium (s)

Mass

m*g

AiAir Pocket Air Pocket
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Air Damping: Nozzle Model Problem
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Nicholas Palestrini

Measurement: Velocity (m/s)

Air Pocket 1

Converging Diverging

Air Pocket 2

Motion Equation
m*a + c*v + k*x = 0
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Air Damping: Nozzle Model Problem
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Nicholas Palestrini

Measurement: Velocity (m/s)

Air Pocket 1

Converging Diverging

Air Pocket 2

Motion Equation
m*a + c*v + k*x = 0
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Air Damping: Nozzle Model Problem
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Nicholas Palestrini

Measurement: Velocity (m/s)

Air Pocket 1

Converging Diverging

Air Pocket 2
Air Flow

Motion Equation
m*a + c*v + k*x = 0
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Air Damping: Nozzle Model Problem
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Nicholas Palestrini

Measurement: Velocity (m/s)

Air Pocket 1

Converging Diverging

Air Pocket 2
Air Flow

Motion Equation
m*a + c*v + k*x = 0
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Air Damping: Nozzle Model Problem
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Nicholas Palestrini

Air Flow
caused by tackle

2 3

Throat (t)Inlet (i) Outlet (e)

ṁ = constant = ρ*A*V

Ai At Ae
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