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About Psyche

First mission to Offers
investigate a possibility of

world of metal finding

rather than of information on
rock and ice planet cores
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About the Mission

Current Mission Future Mission

Set to launch
August 2022
to survey
Psyche closer
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If findings
found to be
interesting a
lander will be
sent at a
future date

Our Mission

To design
the landing
gear for the
future
landing
space craft
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Initial Research of Past Landers

Philae

 Landed on a comet 67P; contained ice
e Legs support the lander

* Drilled into surface

* Mass: 100kg
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MASCOT

Landed on Ryugu asteroid
Rocky surface

Box shape, swinging arm inside
to "hop” or flip

Mass: 10kg

Saralyn Jenkins

2 FAMU-FSU

W/ Engineering




Initial Research of Past Landers

Lunar Module Eagle Phoenix

e Landed on the moon « Landed on Mars

* Flat surface * Rocky flat surface
* Manually controlled thrusters * Set of 3 legs with 3 components
 Mass: 7,327 kg * Mass: 350kg
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Assumptions

Operated in minimal gravity, space
like temperatures and conditions

Controlled autonomc
manual maneuvering o

Spacecraft will carry landing
system without issue B \

Power to operate is supplied

‘ : / by spacecraft

S
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Key Goals

Prevent s
fron

A\

\

ecraft
g and

Saralyn Jenkins

my FAMU-FSU

W’ Engineering

Department of Mechanical Engineering




Customer Needs
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Functional Decomposition

Landing System

Support Sensors
Stability Surveys the
Surface
Houses
Components Monitors
Lander
Protects
Internal
Hardware
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Controls

Commands
Legs
Actuators

Adjusts
Orientation

Plans Safe

Descent
Andrew Sak
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Functional Decomposition

Stability
Supports Houses
Weight Sensors
Prevents
Tipping
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Landing System

Support

Houses
Components

Houses Houses Houses
Actuators Payload Wiring

Protects
Payload
From Impact

Protects
Internal
Hardware

Houses
Electrical
Board

Dampens
Impact Force

Prevents
Environmental

Damage
Andrew Sak

my FAMU-FSU

W’ Engineering




Functional Decomposition

Landing System

Support Sensors
Stability Surveys the
Surface
Houses
Components Monitors
Lander
Protects
Internal
Hardware
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Controls

Commands
Legs
Actuators

Adjusts
Orientation

Plans Safe

Descent
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Functional Decomposition

Surveys the
Surface

Reads
Topography
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Landing System

Sensors

Reads
Acceleration

Reads
Velocity

Monitors
Lander

Reads
Position

Reads Angle
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Functional Decomposition

Landing System

Support Sensors
Stability Surveys the
Surface
Houses
Components Monitors
Lander
Protects
Internal
Hardware
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Controls

Commands
Legs
Actuators

Adjusts
Orientation

Plans Safe

Descent
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Functional Decomposition

Landing System

Controls
Commands ”
Legs o jUSt'S
Actuators rientation

Deploys Legs

Contacts
Surface
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Plans Safe
Descent

Reduces
Velocity
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Functional Decomposition Matrix

[ System/Major Functions ]

Csensors ]| contot

Minor Functions

Houses Payload
Houses Sensors
Houses Actuators
Houses Electrical Board
Houses Wiring
Prevents Tipping
Supports Weight

2 3
®

Prevents Environmental Damage of Hardware
Dampens Impact Forces
Reads Velocity
Reads Position
Reads Angle

Reads Topography

Deploys Legs
Reduced Velocity

XXXXXXXXXE
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Further Research of Lander Components
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Future Work

Prototype Components

Simulate Select Ideas of Ideas or System
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Sara!yn Jenkins Elzbieta Krekora
Email: srjl8 @my.fsu.edu Email: ek18d@my.fsu.edu
Connect on LinkedIn: Connect on LinkedIn:
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Landing
System

Plans
safe
descent

Reduces
Velocity

Controls

Leg
Actuators

Deploys
Legs

Surfaces

— |

Sensors

Adjusts

Surveys
the

surface

Reads

Reads
angle

Monitors
lander

Reads
position

Reads
velocity

Reads

Protects
Internal

Dampens
impact
forces

damage of

F—|

Stability

Supports
Weight

Tipping

Houses
wiring

House
electrical
board

House
actuators

Houses
SeNsors

Secures
Position

Asterold
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Payload
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Functional Decomposition Matrix

MINOR FUNCTIONS

SYSTEM

Major Function

Support

Sensors |Controls

Houses Payload

X

Houses Sensors

House Actuators

Houses Electrical Board

Houses Wiring

Prevents Tipping

Supports Weight

Prevents Environmnetal Damage of Hardware

Dampens Impact Forces

A e A e B R e

Reads Velocity

Reads Position

Reads Angle

Reads Topography

Deploys Legs

Reduces Velocity
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Customer Needs
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Question Asked

Customer Statement

Interpreted Need

What iz the pozzible
size/weight of the spacecraft
the landing gear will support?

“Look at previous missions to
small planets for reference zizes.
Look at other landers and the
rovers they carried, but we don't
want to send something big and
expensive.”

The landing zystem
supports the
weight'zize of the
spacecraft based off of
previolus missions.

Does the spacecraft have
storage underneath?

“Tez, lock &t the rover previously
made by a FAMU-FSU Team for
a reference size”

The zystem can support
the CHONKE Rover
without damaging it.

What iz the estimated impact
velocity of the spacecraft?

“Tt will be similar to that of
Previous space missions to land
on small planets.”™

The device can
withstand or dissipate
the potential energy
from the fall and
impact velocity.

What are the possible landing
sites at Pevche?

“Let evervone kmow that the
lander will be able to handle the
hypothesized terrains. Better
Imowledge of where to land will
come after completion of the
upcoming orbiter mission. From
the orbiter we can determine
where the best place iz to land
and set the lander to go there”™

The zystem is capable
of successfully landing
on the hyvpothesized
terrains of Payche je.
rocky, mosthy metal,
ect.

Iz the team rezponsible for the
control of the impact velocity
of the spacecraft?

“Azzume the lander has been
brought to a rezsonable impact
velocity by other equipment.

Thiz impact velocity would be
bazed off previcus space missions
and what you conclude.”

Ability to withstand
impact and land from
aszumed impact

velocity.

Iz the spacecraft returning to
Earth? If z0, 13 the team
responsible for the landing
system for the return?

“Wo, assume the spacecraft is
staving on Psvche”

The zystem does not
have to be reusable.

Does the landing system
require any remote contrels for
manual maneuvering?

“The zystem needs to be
autonomous. Peyche is too far to
pilot any spacecraft.”

The system is
autcnomons.
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