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The Sovereign Forge: Aerospace Point-of-Use Node.
A strategic framework for deploying Al-assisted
specialty printers to solve FAA maintenance and
supply chain vulnerabilities.
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Eliminating the vulnerabilities of the outsourced global supply chain

The Problem

47% of maintenance
= costs directed to 900+
foreign repair stations
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The U.S. aviation sector relies on a fragile
network of foreign repair stations, creating
insurmountable blind spots for FAA oversight. N

The Solution

By retrofitting industrial 3D printers with edge-Al,

The Sovereign Forge enables verifiable, point-of-use
manufacturing. It eliminates supply chain bottlenecks and
generates immutable FAA Form 8130-3 tags instantly. @
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The geographic impossibility

of physical oversight

iImpossible due to visa requirements and
l_mandatory foreign government nutiﬁcatinnsu

|_ : : : ' _| ':_:ir._;:_ f'.u
Distance & Access: Surprise inspections are |

-
Quality Risks: Verifying standards, drug
testing, and security checks for mechanics

l_acmss 731+ foreign shops is unmanageablel

_ Beijing
. (Repair Station)

|_The Form 8130-3 Bottleneck: Tracing the A
true origin, material integrity, and handling
of parts through this opaque supply
chain invites counterfeit and

. compromised components. =
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Shifting from physical shipping to point-of-use
cryptographic manufacturing

# = Crypophash
R e e
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/AL = fi=hash
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R ” : The missing link is trust. The Sovereign Forge introduces an
Instead of shipping certified parts globally, repair emheddedil to serve as the "VirtualgFAA Ir%spectnr,”

stations utilize localized Additive Manufacturing (AM). mathematically verifying part integrity in real-time to guarantee
airworthiness without a physical human inspector present.
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Aerospace-grade 3D printing hardware is already mature
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Velo3D (Sapphire Series)
The Metal Standard

Laser Powder Bed
Fusion (LPBF).

SpaceX/OEM
complex geometries without
supports.

Assure™ software
monitors the melt-pool in real-
time for internal integrity.

Markforged (FX20)
The Polymer Standard

Continuous Fiber
Reinforcement (ULTEM 9085).

Flame/smoke-
certified lightweight aircraft
Interiors.

Blacksmith™
closed-loop Al uses a laser
micrometer to scan and correct
warping instantly.

EOS (M-Series)
Large Structure

Multi-laser
DED/LPBF.

Structural
components.

Integrates with

PrintRite3D Vision to photograph

and analyze every microscopic
powder layer.
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The Sovereign Forge retrofits industrial
printers into autonomous nodes

INDUSTRIAL SKU: SOV-AUTO-FORGE

AM PRINTER

MSRP: | $18,500.00 (Hardware/Software
Gateway Hub) + Subscriptions

~ Role: An air-gapped edge computing node
that mounts to existing AM hardware. It

~ provides decentralized manufacturing,
autonomous QA, and cryptographic FAA
Form 8130-3 generation for foreign

~ repair stations and contested logistics
~units.

STARLINK
~.  SATELLITE LINK

OPTICAL ARRAY
QA SENSOR
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The three-layered secure digital thread architecture
i

Hardware (The Inspector Hub)

Sovereign Sentry Pro (Aerospace Variant) featuring 64GB DDR5 RAM and a 4TB NVMe SSD for raw point-cloud

storage. Includes the DeReticular Optic Array (High-Speed FLIR Thermal & Laser Micrometer) mounted inside the printer.
- v

o N
Software (Containerized)

OpenClaw Inspector (evaluates 60Hz telemetry against CAD), Digital Twin Engine, and the Locutus

Ledger (Aero Fork) to hash telemetry into non-fungible assets.
. 7

( I b
Connectivity (The Secure Pipe)
Starlink Business for dedicated low-latency satellite backhaul (handling 100GB+ part files), backed by

| the Nomad Link battery-less LTE modem for failover.
J
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The Virtual FAA Inspector converts physical
labor into digital compliance

Laser
Wattage

Ambient
Humidity
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HA-256: Buda.. Immutabl_e
R ot ﬂ_—' Form 8130-3

Mechanism: Out-of-Band Tracking

The Al tracks the entire print
lifecycle entirely out-of-band from
the printer's OEM sensors.

Mechanism: Cryptographic Proof

By mathematically guaranteeing the
physical print matches the approved
digital twin, it compiles a

cryptographic Proof of Manufacture.

Mechanism: Instant Compliance

This instantly mints a digitized
Airworthiness Approval Tag,
mathematically eliminating the
possibility of human falsification.
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Operational workflow: Secure ingestion and
real-time audit

L

Trigger: A Boeing 777 at a remote Beijing repair station requires a custom titanium bracket.

Traditional shipping: 14 days.

-
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Phase 1: Secure Ingestion

Phase 2: The Print & AI Audit

TEMP: 1650°C 2z2%

=1

The OEM (Boeing) pushes the encrypted CAD file
and print parameters via Starlink. The local Sentry

Pro decrypts the file using a TPM 2.0
hardware module.
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e O_ HASH: Bxda. ..

HASH: Bxda...

HASH: 8xda. ..

s

As the laser fuses titanium powder, the DeReticular
Optic Array captures thermal and spatial data at 60Hz.
OpenClaw analyzes the melt-pool in real-time,
instantly flagging any temperature deviations >2%.

The Sentry Pro feeds G-Code to the printer (e.g., Velo3D).

A
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Operational workflow: Cryptographic
certification and remote approval

Phase 3: Cryptographic Certification
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Print completes. OpenClaw AI confirms a 99.99%
match with the digital twin. The Locutus Ledger
hashes the entire 40-hour telemetry log, auto-
generating the Digital FAA Form 8130-3.

Phase 4: Remote FAA Approval

An FAA inspector in Los
Angeles logs into the

secure portal, reviews the Al
confidence score and hash,
and clicks ‘Approve’.

IMPACT METRIC: Aircraft downtime is
radically reduced from 14 days to 48
hours. The mechanic installs the legally

airworthy part immediately.
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Zero-trust air-gapped security
for extreme compute loads

-~

Network Rules

The 3D printer is strictly
air-gapped from the
public internet,
communicating solely

with the Sovereign Forge.

The Forge only connects
to whitelisted IPs via
Starlink SD-WAN.
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The Sovereign Forge
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PUBLIC INTERNET !
REQUESTS BLOCKED |
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Compute Constraints

The local Al vision maxes out the
internal processor (i3-N305/64GB
RAM), requiring an active cooling or
heavy heatsink environment.

CPU: 13-K305 8-CORE 3.8G6HZ
RAH: &64GE DDR4
COOLING: ACTIVE LIQUID/AIR

Whitelisted
DoD/FAA Server

1.*"1". = LA

STARLINK SD-WAN (™
ENCRYPTED TUNNEL

Data Retention Compliance

FAA regulations mandate indefinite
maintenance records. The node
maintains a 4TB rolling local buffer (Jast
30 days of raw point-cloud data), while
compressed cryptographic hashes are
stored permanently on the Ledger.

LOCAL BUFFER: 4TE ROLLING

RAW POINT-CLOUD DATA: 30 DAYS
HASHES: PERMAMENT LEDGER STORAGE
HASH EXKAMPLE: OxadbBeZ2..f8cla?
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- Mitigating physical, digital, and connectivity risks at the edge

Risk Area (with icon)

Vulnerability

Built-in Mitigation

\_ R-QA-01:
B\ Sensor Drift

=

Optical sensors fall
out of calibration.

Mandatory physical calibration
block sequence required before
every aerospace-grade print.

Repair station attempts

Ephemeral Decryption. CAD files

" [ER=SEC-0i = : ~ | are decrypted dynamically into
IP Theft ) @ ’([:ﬂ;[ﬁﬁépmprletary volatile RAM and instantly wiped |
' upon print completion.
. Asynchronous Operations.
E-CEET 'Dll' N (({ ;,)) Starlink dish is blocked | Telemetry caches locally; ledger \_
SZEereadu g :> A or damaged mid-print. syncs via Nomad Link LTE backup

or walits for Starlink restoration.
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Immediate alignment with major SBIR and STTR funding pipelines

—— — = = The Digital Thread ,
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DoD SBIR 25.1 / STTR 25.A
Contested Logistics

Enables the military to print
identical, OEM-verified
replacement parts for F-35s or
drones on remote islands without
vulnerable supply ships.

LOG-VERIFY: 100% DEHI

NASA SBIR Phase I
CARES & Digital Twins

\&

Directly aligns with the Cloud-
based Aircraft Readiness
Enhancement and Sustainment
initiative, proving edge-compute
can build verifiable Digital Twins
of aerospace components.

DIGITAL-TWIN: VALIDATED

Commercial Aviation
Beta Technologies

N

Secures remote eVTOL charging
stations. Parts can be printed
on-site and fully validated by
Al for FAA Part 145 compliance.

EAA-COMPLIANCE: PART 145
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—— Replacing physical proximity with cryptographic certainty

The crisis of
global aerospace
outsourcing is
fundamentally a

- crisis of trust.

FAA Form 8130-3, Airworthiness Approval Tag

Manufacturer: Sovereign Forge

Part Number:  SF-BRKT-7075-Té

Serial Number: SF-823911-Q4-2025

Quantity: 001 Status: NEW

Approved By:  AI-LEDGER-0x9d7f...

HASH: 0x7d9e3f1c8b4ab02e51...

v " [ A 4 " v

Thread

The Sovereign Forge proves
that the physical proximity
of an inspector is obsolete.

By linking telemetry at the
microscopic level to an
iImmutable ledger, the
embedded Al acts as an
incorruptible, omnipresent
regulator.

& NotebooklLM



— Strategic momentum and deployment timeline

Step 2: Prototyping 2%

Partnership. LA

Step 1: Develop the MVP. Engage the Vermont

Create the software bridge Manufacturing Extension Center o

. MEC) to protot nd refin
ﬁ{};hnecténtg ;Je lﬁ% D/Z’Iatrkgqrgeﬂ ’EK& A&eﬂisa?i c? nyvpaﬁr?(fgwenne
Igh-end telemetry data directly g Lt
to the digitized FAA Form 8130-3 <St'”3 industrial printers.

template.

- Step 3: DoD Proposal |4
~ Submission. Ha

~ Finalize the Executive
Summary for the DoD 25.1
solicitation, framed around
Supply Chain Transparency and
Decentralized Airworthiness
 Validation.

F =]
O ] O
o

e

S

4O

&1 NotebookLM



