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Project Objective

Sensors
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Background
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Your goal shouldn't be to buy
players. Your goal should be
to buy wins. In order to buy
wins, you need to buy runs.
- Michael Lewis, Moneyball

EXTENSION

)
SPIN RATE 2881.55 RPM

VELOCITY 78.81 MPH
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User T516

) FAMU-ESU

Department of Mechanical Engineering Engineering




User T516

) FAMU-ESU

Department of Mechanical Engineering Engineering




User T516

) FAMU-ESU

Department of Mechanical Engineering Engineering




User T516

) FAMU-ESU

Department of Mechanical Engineering Engineering




Assumptions

Ball is safely
caught after
the throw by
a net.

Ball is thrown
in a specific
position.

Device can
be used to
read the
data.
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Customer Needs

The device
doesn’t
interfere
with the

pitcher.
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Functional Decomposition
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Targets And Metrics
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Between 5-12N
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Targets And Metrics

Region for index and middle
finger application

Point of
Force N
( ) maximum 117 N
force
Between 4
cm?and 5
cm?2
Time (s)
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Piezo
Sensors
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Concept Design
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Concept Design _____
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Middle
Finger

Indications
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Initial Prototyping

Top view

3D-Printed Housing |

Sensor

| 15 mm

Side view
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Sensor Testing

Connection setup without

[ Testing pressure force ]
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Sensor Testing
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Sensor Testing

Digital force Arduino setup for ;» __
gauge data acquisition

7N

A,'lmw SO~ P —

e ——
B ————

Mathew Brown

Department of Mechanical Engineering




Sensor Testing

Static Pressure Response v.s Applied Force
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Sensor Testing

Static Pressure Response v.s Applied Force
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Bluetooth Incorporation
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Bluetooth Incorporation

Upload script from } [ Connect via }

computer Bluetooth
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Apply pressure
force
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Bluetooth Incorporation

Upload script from Connect via [ Future
computer Bluetooth .
) 3 m provements
D I
|- [Coeane ) Combined shear and
Apply pressure pressure
force
— Mmeasurements
777 Improved external

power supply
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Sensor Preloading

Piezoelectric stack
(before preload)
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Piezoelectric stack
(Under preload)
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Sensor Preloading

Force (N) 120 N Normal Load Values ] :

-120 30 45 60 DEG
Sigma_x 4,743 -4.084 1.463 MPa
Tau_xy -1.234 -4.203 7.619 MPa

Sigma_avg 2.371 -2.042 0.732 MPa
R - Radius 2.673 4.672 7.654 MPa
Sigma_1 5.044 2.630 8.386 MPa
Sigma_2 -0.302 -6.715 -6.923 MPa
Force (N) 300 N - Preload Values

-300 30 45 60 DEG
Sigma_x 11.856 -10.211 3.658 MPa
Tau_xy -3.085 -10.506 19.048 |MPa

Sigma_avg 5.928 -5.105 1.829 MPa
R - Radius 6.683 11.681 19.136 |MPa
Sigma_1 12.611 6.576 20.965 |MPa
Sigma_2 -0.755 -16.787 -17.307 |MPa
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Sensor Preloading

Subjected to

) Smaller preload stack
compression

Initial stack prototype
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Future Work

Deliverables

Prototyping
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