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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

Full Scale Simulator 3D Printed Cockpit Desktop Simulator
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Rudder Pedal System

#» Rudder Pedal System (RPS):
Controls the jet rudders, nose wheel
steering and rear wheel brakes

# Initially developed by a previous
senior design team, we will integrate
this RPS 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

Aspects of the HOTAS
from previous senior
design team will be
Incorporated in our version
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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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Testing and Validation Plans

Inclinometer
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iPhone, Tripod,
Millisecond
Clock

Force Gage
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Final Design Selection

#» Stick: 2-axis gimbal, rotary sensors,
custom USB microcontroller

P

Branden Pacer
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Final Design Selection

P

#» Throttle: linear square rail, rack and
pinion with rotary sensor, custom
USB microcontroller

Branden Pacer
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Final Design Selection

P

#» Rudder Pedal System: updated
rotary sensors, custom USB
microcontroller
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Current CAD Designs

Stick Joystick Gimbal Throttle Branden Pacer
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Update to Joystick Mechanism
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# Adjustable tension
configuration considered.

#» \Wave spring now
Implemented.

#» Gimbal geometry modified
for potentiometers
selected.
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Throttle Prototype

# Utllized Rack and Pinion
to sense displacement

#» Redesigned handle to
conform to Naval Air

Systems Command /o First Iteration
(NAVAIR) button \ ' -

mapping ?‘““Ll‘ﬂ?\i
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Throttle Prototype

Potentiometer

#» First complete
prototype has been
drafted

#» Kept rotary
notentiometer due to
pudget

#» Inner parts are being
orinted; outer shell is
peing revised

Wire
Slider Rail Harness
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Throttle Prototype

#» Handle needs to be
hollowed out and
extruded for button

placement

#» Handle needs an
updated design for
negating misalignment
errors under load
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Time: 0.00
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Software Update
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T 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

+
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Printed Circuit Board Schematic
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Printed Circuit Board Schematic
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Printed Circuit Board Model

UL

Il

#9444 40000 01000808020\ Y

N
~
™
-
L
e
o
"~
L]
e
L
b
s
-
-
.
. 4
&
' 4
'4

Laiken Kinsey

yy FAMU-EFSU

Department of Mechanical Engineering Engineering




Printed Circult Board Model
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Materials Update

#» Almost all parts have arrived.
—a The parts that have yet to come in are

not crucial to assemb

#» We have used 62% of t
first order and 28% on't

#» Currently, we are using

ly.
ne budget on the
ne second order.

parts already

available to use for simple and non-

specific applications.
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Budget Update

Hardware and misc.

$48.17
\‘\

-k

Shipping and Fees,
$88.28

Electrical Components
$381.23

-

Project Specific Parts
$1,272.29

Department of Mechanical Engineering

TOTAL COST TO DATE:

$1789.97
89.5% OF OVERALL BUDGET

M Project Specific Parts :71.1%
" Electrical Components :21.3%
B Shipping and Fees :4.9%

M Hardware and misc. :2.7%
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Budget Update

Hardware
and misc.
2.7%

Shipping and

Laiken Kinsey
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Budget Update

Hardware and misc.

2.7%
° Shipping and Fees

4.9%

Electronic

Components
21.3%
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Current Priorities

Submit remaining

Complete 3D printing

Assemble PCBs

materials orders

of prototypes
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Project Timeline

\/ 2[27
Finalize button layout

and map functions
into Prepar3D

\/ 3/01
Begin testing

to targets

components according

3/24
Finalize any

changes made and
work on aesthetics

.. . . . . 46

2/24 2/28

and finalize all CAD
drawings
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Complete ordering Complete all 3D printing

3/03

Finish assembly
and decide
what can be
improved

4/01

Project
Completion
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Questions?

Design Team Objective

Q Background Functions Targets
.

Project

LETRED. Timeline

Selection

O- Current CAD
)
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