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Project Objective

The objective of this project is to
create F-35 flight controls that
iIntegrate with Lockheed Martin’s
simulator software to be used in the
pilot training program.
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3D Printed Cockpit and Desktop Simulator

¥ Pilots train in simulators to develop muscle memory and learn the unique
operating procedures of the aircraft

Prepar3D with 3D Printed Cockpit 3D Printed Cockpit Desktop Simulator
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Rudder Pedal System

1 # Rudder Pedal System (RPS):
Controls the rudders which change
the yaw axis of the aircraft and also
the wheel brakes

2| # Initially developed by a previous
senior design team, we will
Incorporate this Rudder Pedal
System with minor modification
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HOTAS System

HOTAS: Hands on Throttle
and Stick

Throttle: Controls the thrust
from the jet engine

Stick: Controls the pitch
and roll axes of the aircraft
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Initially developed by a
previous senior design
team, we will modify to fit
the needs of this project
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Throttle

Stick
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Last Semester

Functional Targets and Concept
Decomposition Metrics Generation

Concept

Customer Needs .
Selection

Final Concept Design
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Create finished, Integrate physical Keep Design for use in
working prototype sub-systems into the manufacturing desktop or cockpit
simulation software costs low training models
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Flight Control Functions

Communicate

Pilot Interface to Software

#» Controls closely # Controller position
mimic F-35 look and awareness
feel #» Negligible input

#» Mechanic parts will delay
withstand repeated ®» Inputs accurately
use affect simulated jet
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Critical Targets

Each new sub-

system less
than $1000
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No more than

20ms delay
from input

3D printed

cockpit and
standard desk
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Additional Targets

Individual
Component < 35
pounds

Operates 1 hour
without defect
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Joystick deflection
13 degrees in all
directions

No more than 15

Ibf required to
move RPS

Throttle travel 6
inches

HOTAS withstands
applied 7.5 Ibf
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Final Design Selection

The design will feature potentiometer to
sense position, individual microcontrollers
for the RPS, throttle, and joystick, the
throttle slides on a single rectangular rail,
and the joystick is on a multiplane gimbal
joint

Jonah Gibbons

ZRIE DS
ey FAMU-EFSU
or (2 e2eRYz

¥ Engineering

Department of Mechanical Engineering



Current CAD Designs

Throttle Jonah Gibbons

Stick
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#» Need to adjust width and
shape to be able to fit all
required buttons

#» The arm of the throttle
needs to be moved to
the center

#» Figure out which printer
will produce higher
guality parts

#» Size down the rack and
pinion
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Software Update

& Joystick properties X
Settings :TESt
Test the game controller. If the controller is not functioning properly, it may
need to be calibrated. To calibrate it, go to the Settings page.
Axes
¥
X Axis /Y A...
Buttons
® ® & © o o o 9
e ¢ ®» © © o ©® ©®
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OK | ‘ Cancel Apply
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Printed Circuit Board Schematic

Controller

OSC1/CLKI RAD/ANO
RA1/AN1

RAZ/AN2/VREF-/CVREF

VUSB RA3/AN3/VREF+
RA4/TOCKI/C10UT/RCV

VDD RAS/AN4/SSIHLVDIN/C20UT
VDD OSC2ICLKO/RAG
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VSSs RBO/AN12/INTO/FLTO/SDI/SDA
VER] RB1/AN10/INT1/SCK/SCL
RB2/ANS/INT2/VMO
RDO/SPPO RB3/AN9/CCP2/VPQ
RD1/SPP1 RB4/AN11/KBIO/CSSPP
RD2/SPP2 RBS5/KBI1/PGM
RD3/SPP3 RB6/KBI2/PGC
RD4/SPP4 RB7/KBI3/PGD
RD5/SPP5/P1B
RD6/SPP6/P1C RCO/T10SO/T13CKI
RD7/SPP7/P1D  RC1/T10SI/CCP2/UOE
RC2/CCP1/P1A
REOQ/ANS/CK1SPP RC4/D-VM
RE1/ANG/CK2SPP RC5/D+/VP
RE2/AN7/OESPP RCB/TX/CK
MCLR/VPP/RE3 RC7/RX/DT/SDO
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Update to Joystick Mechanism

Department of Mechanical Engineering

#» The joystick mechanism
has been changed.

#» Retaining multiplane
gimbal.

#» Replacing linkages with
multiple linear springs to
“push plate” and single
conical spring.
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Update to Joystick Mechanism

#» Adjustment needed In
geometry to meet targets.

#» Next revision should include
adjustable spring force.

#» Conical and linear springs
considerations:
— Buckling behavior

—a Linearity of force per
deflection (rate of a spring)
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Bill of Materials and Purchasing

#» Several iterations of the bill of materials
have been made since November

—a Since the original draft, a few parts have
gone out of stock

#» We have used about 45% of the budget
on the first order

#» Some items have already been
purchased in order to get started on
design and assembly.

Emelia Rodriguez

| ZSAIE DN
Y ey FAMU-EFSU
SEE

s (3 T‘/- 3] . .
W’/ Engineering

Department of Mechanical Engineering



Current Priorities

Complete 3D Submit
printing of remaining

Complete

prototypes materials orders design @ PLE
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Project Timeline

2/03

drawings

Fill out all order
forms and finalize CAD

\/ 2/10

Have model to begin
interfacing with
Prepar3D and tweak
existing code

2/17

Prepar3D
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Finalize button layout and
map functions into

2/24
Begin to test

components according
to targets

\/ 3/24

Finalize any
changes made and
work on aesthetics

.. . . . . 3@

3/03 4/01

Finish assembly Project

and decide Completion
/ \ what can be

improved
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Questions?

Obijective

Design Team

Functions
HEN

Q Background

Concept

Selection

O Current Work
)
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