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The ‘Mo?ment Has Arrived ...

2018 - Concept

2019 - Concept

Iteration
Presented Presented
Space Foundry Space Foundry
at SRR Lab Module

at SRR

2020 - Inflection Point
& Key Innovation

Invented Modular
Space Foundry (MSF)

NASA SBIR subtopic
perfect for CisLunar

SBIR/STTR

T ———T——

Phase 1 ‘

2021 - Ignition

Win and Execute
Successful NASA Ph 1
SBIR

Ist Outside Investment

Concept to Working
Prototype

Live Demo Debris
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SBIR/STTR

P T ————r—

S ‘, Phase2

SERAPHIM ~ (=
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(Patent Pending)

2022 - Liftoff !
NASA Phase 2 SBIR

CO Advanced Industries
GCrant

More Outside Investment
Seraphim Space Camp

Parabolic flight test of
Micro-g Continuous
Casting

Specific Customer Use
Cases
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Metal Processing Is Critical -

To the Next Industrial Revolution ;

Extraction  Hosting Ccls L N A R ~ Logistics Manufacturing
- INDUSTRIES - ¢

£ | Space Debris Commercial

0

S | Removal & Space Stations, Space

< | Transport Spacecraft Found ry

Storage Depot & Manufacturing &
Transport Construction

c Metal

S | Lunar Metal Lunar Bases,

E Extraction Rovers, Landers ProceSSIng
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Enables Use of Space Debrls as a b

Space Resource

Upper stages in LEO & GEO

$5B to $12B of potential
material value

LEO (Low Earth Orbit)
>1,300,000 kg
>900 stages

Assume $1k/kg to $5k/kg

Near-GEO (Geosynchronous Earth Orbit)
>480,000 kg
>250 stages

Assume $10k/kg to $15k/kg

Mass and object count from ESA — Space Environment Statistics
(https//sdup.esoc.esa.int/discosweb/statistics/)

'Cisl_unar Industries . i ' 5


https://sdup.esoc.esa.int/discosweb/statistics/

Modular Space Foundry (MSF)

How It Works

P Partners Extract |
oot & Deliver Raw
Materials

Technical Advantages

2 Built On NASA /ESA Tech
2 Multiple Feedstock Sources
¢ Low Power / Low Mass

1. S 2.
Receive & Feed
Prepare
Feedstock

(Patent Pending)

i3
Melt

il

e e

Business Advantages

& HostAnyWhere
£ Modular
2 Scalable

'Cisl_unar Industries
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Produce
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(Patent Pending)

.. (Patent Pending)
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(Patent Pending)
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Propellant
Rods

Wire -
© 3D
Printing

Tubes
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Modula‘r Space Foundry (MSF)' &

- Host Ah‘yvvlhe,re

. (Patent Pending)
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Lunar Landers Lunar Rovers Lunar Bases

Space Stations Debris Removal Spacecraft




Debrls o) Delta-v

An onboard MSF transforms metal from captured debrls into propellent
allowing a customer s_pacecraft to refuel itself for the next mission

Empty

EWF
A

Spent Rocket
Stage
(Debris)

Micro Space Foundry

i

Cut metal from
captured debris

MSF is added as a subsystem to the customer spacecraft

Metal Strips CQt ,

- From Debris

’

2

Feed metal into
Micro Space
Foundry

Micro Space
~Foundry

3.

Melt and mix
metal
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Propellant

’ Neumann
" Rod : Thrus_ter

(= (b

4,
. Make

propellant rods
ready for use
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© Propéllant refilled

Q Lifespa N extended

' O Cost Lowered



Debris to Delt‘a-V Missi’ovn Profile? MSF + Neumann <
Thruster for LEO actlve debrls removal w/ recycled
debrls as propellant |

f— Repeat Process \ » | Q

Initial Launch and - | - Process 2% to -~ Lower Orbit ; 4
~ Capture of First 10% of Mass into . to 200 km ' “

Debris ‘Propellant Rods . for Deorbit '

o : e : Raise Orbit to
=g - Passive . ‘Next Target at
B~ RAAN drift ; 550 to 1,550 km
e Change Inclination to line up s :
as needed to effect R
SEYCEE desired RAAN* drift' target
after releasing debris
payload
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Debris Recycling
Debris removal becomes a profitable commod|t|es business:

Recycle space debris at space stations to produce key materials for sale to the
emerging In-space Serwcmg Assembly, and Manufacturmg (ISAM) mdustry

Space Debris
-OR -
Satellite at
End-of-Life

N\
9

o

Debris Delivered

@ to Platform @ Debris Recycled on
=S NTHE Salvage Platform
& o MSFS  (Partner Owned) L

S el )(

Space tugs delivering
metal products
(Partner Owned)

Uses metal propellant to - @)

perform removal mission

'Cisl_u nar Industries
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o g ClsLunar is
focused on metal
processing -

& Partners provide
space “real estate”:
and utilities

- & Partners provide

space “trucking”
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Buﬂdlng the F|rst
Prototype
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6 Months - Concept to Prototype e

»% SBIR/STTR

INDUSTRIES

May 2021
Maker's Garage

: Ailme 2021
Garage Lab

J uIy 2021

LeV|tat|on Meltlng

August 2021

Vacuum Testing

October 2021
MSF Prototype

Ph1 SBIR Team
< 0 \

CISLUNAR nnnnnnnnnnnnnnn
inpusTrRiIEs MINES ~ Nanoracks

'CiSLunar Industries
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Key Flndlngs NASA Pl SBIR

Key Findings : E ,
¢ Lots of aluminum in older upper stages, Agena, Zenit, etc.

¢ Strips not chlps

*energy requirements similar to terrestrlal recycllng
2 "Crappy Casts” Still work for VAT -
2 Sample microstructure on par with typical casts

083021-07 He 200 torr

A6061 0.06 |

Induction Furnace Power Supply Primary Induction C cut

- ;"5%1

Induction Furnace Power Supply Internal

'Cisl_unar Industries 1 13
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Demo Video o Sns

INDUSTRIES
Astroscale

Nanoracks

»
» v
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y Trashto Treasure ™=
" Space Debris Recycling Ecosystem

</ Live Demonstration
CISLUNAR | i@ October 19,2021 T B
INDUSTRIES =

NEUMANN SPARCE

COLORADOSCHOOLOFMINES

EARTH @« ENERGY # ENVIRONMENT

CisLunar Industries 14



Demo Screen View Q
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Metal

In Space

Path to
Processing

16
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NASA Phase2SBIR T

N@SA SBIR/STTR "SRR PFR PDR CDR

2022 2023 2024
Ql Q2 Q3 Q4 | Q1 Q2 Q3 Q4 | Q1 Q2 Q@3 Q4

Innovation Research / Small Business Technology Transt

Project MSF

Kickoff MSF Design and Build Test/Cert ISS Flight
Ph 2 SBIR Team .
99 . 0 . : ; RIS MSF Design/Analysis MSF Build MSF Testing
“Cls L\u/\‘ AR e - Parabolic MSF Parts MSF Subsystem

INDUSTRIES ﬁiﬁcﬁg : Build Procure Testing

/ , Flt1 Flt2
N &M v

B | ‘ I———l

PhO Phil Ph2 Ph3 COFR

Payload Integration

Securing Flight ISS Flight Operations

'Cisl_unar Industries 17
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Micro-G Continuous Casting
Parabolic Flight Demo o

Enclosed in inert gas environment EMI + Heat
Shielding, ~ 3000 Watts x 2 units

Aluminum Enclosure/ Vacuum Chamber

Experiment 1:
e Furnace 1/3 kg Al Pre-Melted
e  Sustain Melt Temp

e  Control Discharge with Coil

Experiment 2:
e  Continuous Cast 25mm rod

Experiment 3:

e Feed and Steer

'Cisl_unar Industries 18
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Cuttlng Edge Power Supply il

Built for Space Found ry, Avallable for Other Applications

‘ # - Dimensions: ~60mmx60mmx60mm ~0.25 kg '
# Input: 120VDC, 8.33A, TkW '
}? Output:
FR20VAE - &
15Apk &
- 1-500 khz

Potential Applications 2

'Cisl_unar Industries i : : ; 20
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% Questions

For More Info:

cislunarindustries.com

Contact:

Joe Pawelski,
CTO and Co-Founder

303-995-0733
joe@cislunarindustries.com

CisLunar Industries 21


https://www.cislunarindustries.com/

Trash to Treasure
Space Debris Recycling Ecg

(@)
Q// Live Demonstration
CISLUNAR | ¥ st October 19, 2021
INDUSTRIES

COLORADOSCHOOLOFMINES

EARTH @ ENERGY @« ENVIRONMENT

Link to Abbreviated 2 Min Version
(CisLunar + Neumann Space)

Link to Full Replay
CisLunar Demo
Starts 30:34

April 24,2022 CisLunar IGidustries nd GEONEIDENTIAL 22


https://youtu.be/uBcXEx9MaHY
https://youtu.be/bUsDJYtkyoU

INDUSTRIES

Partnering Across The Ecosystem ..

Metal Based Propulsion S m On Orbit Propellant Depots
_ : 9 )

B NEUMANN SPACE - \/ / . ; e
- T : e CISLUNAR - : :
Commercial Space Stations, Hosting, . INDUSTRIES | : Satellite Servicing, Space Robotics,
& Logistics ; ; / Propellant \ W T
: Materials : $
\ 5 % . ¥ NORTHROP LOCKHEED MARTIN
- "Sﬁﬂi'a“ﬁxﬂ & Nanoracks 25 Isgxﬁ ' Structures ' : GRUMMAN :
OREITAL SIERRA ' ' - .
N s Astroscale KM &
, 3 S\ARF\SH
I-"NI< ADIZIC\/C @D/RE—I—% 7 £ s T e
.RBITAL Z NI NININD | Y ASSEMBLY : % vv 2
2 - [. In-Space Manufacturing, AIRBUS MAXAR |
Lunar Landers & Mining : Robot Afms : A
* N7 . N f ' Py . clearspace
Ispace rﬂ ;‘ Lunar Outpost : RED ) VARDA @ATOMOS W space ' today
== (B ' s 5
NN = D HELIOS :
Vv X &iesa'
a7 AF : ) INNOVATION UNI =
G0 0Lg SPACE FORCE 7 - e e o
INTUITIVE ‘e ASTROB O‘T,I C Government Customers j
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. ~ (&
SBIR/STTR SBIR/STTR OEDIT ; q
S e : ; Traa = ; Commercial Space
Phase 1 Phase2  Colorado Advanced : Space Demo . - - ‘ Revenue )
Success Awarded Industries Grant a Propellant Rod : Processing as a Debris to Qelta—v ” >
$125K $750K $250K B NEUMANN SPACE S : Service : SN :
: - : : ; SPIRLAUNCH
ILED e GIEO)
24 ‘25
b Y Y 4 4
I Angel Backing ; . ; ; : . | Large Structufe SRS
L g > e TR EF T -
a $550K Space Demo -4 l .
) B ’ . Power Supply i Y S : Lunar Processing T
ey Commercial : : ;
Live Tech Traction : Lrg Space A8 )] ;
Demo LOls, MOUs, LOS Parabolic Prime ~ Space Demo
: - Flight Demo Eull MSE
- Astroscale Pl Continuous : : ‘ vA*IOl"
i : ( -
& Nanorgeks® .« =7 5. W AT TR e Casting > o 8 L SPACE g :
\ ; : A i €o el
ﬁgNEUMqNN SPACE & Nanoracks : OmmerCIG .
i : Revenues Begin
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Space Debris

Accelerating Growth Demands
Sustainable Solutions

ESA - Visualization of Space Debrj

April 24,2022 CisLunarIndustries
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Since the dawn of the space age
in 1957 (as of Sept 20, 2021):

<& 12,000 Satellites Launched
£ 17,500 Still in Space

& 4,700 Still Functioning

& 29,600 Objects Tracked

£ 9,600,000 kg (21M |bs)
Total mass

& >10x growth of sat population
planned in next decade

ESA ~Space Environment Statistics
(httpss/sdup esoc.esaint/discosweb/statistics/)

25


https://www.esa.int/ESA_Multimedia/Videos/2019/02/Distribution_of_space_debris_in_orbit_around_Earth
https://sdup.esoc.esa.int/discosweb/statistics/

