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Overview of Technology, Examples, Etc.

Riley Reese, Co-Founder & CTO

ARRIS Composites, Inc.

Aircraft Structural Brackets
Using Additive MoldingTM



Aircraft Structural Brackets
Using Additive MoldingTM

• ARRIS Company Overview
• Additive MoldingTM Process + Design
• Customer Examples
• Aerospace Applications
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ARRIS Overview
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Composites Landscape

Braiding &
Filament Winding

Automated Fiber 
Placement & 3D 
Printing

Hand Layup / 
Sheet Molding 
Techniques

Injection 
Molding 
“Short fiber”
(up to a few mm 
in length) 

Compression 
Molding 
“Long fiber”
(up from a few mm 
in length)

Continuous Fiber

Chopped Fiber

Higher Unit Production

Shorter Cycle Times

Lower Strength

Higher Fidelity

Longer Cycle Times

Higher Strength

Lower Fidelity

Lower Unit Production



Geometry Constraints—Aligning Fibers In Complex Composite Structures

Ideal Material Efficiency

Biologically optimized wood grain alignment—analogous to optimized 
composite fiber alignment.

Conventional Composites

Fibers not optimally aligned—suboptimal material and structural 
performance.

Thermoplastic Composites Conference 2022



Fiber Optimized Complex Parts
Fibers 3D-Aligned With Principal Stress Vectors
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Manufacturing Constraints Have Limited Composites
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Additive MoldingTM Design Software
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Define 
Requirements 
Functional, 
Geometric, Etc.

Computer Aided 
Design (CAD)
Topology & Fiber 
Alignment-
Optimization

Computer Aided 
Manufacturing (CAM)
Additive Molding System 
Manufacturing 
Instructions & Composite 
Preform Design

Computer Simulation
of Part

Final CAD & 
CAM locked
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Additive MoldingTM

Step-By-Step Overview

Raw Material Impregnation 
Of Composite
Material

Final Part + TestingPreformed Composite Pieces 
Assembled Into Near-Net-Shape 
Composite Preform Assembly

Mold Processing
Of Preformed 
Composite Material
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CF Additive Molded™
Topology Optimized

Titanium 3D Printed T 
Design (Baseline)

Deflection

Fo
rc

e

Material, Manufacturing Process, & Design Weight Weight Reduction

Titanium 3D Printed - T Design (baseline) 76 grams -

CF PEEK Additive Molded™ - Topology Optimized 16 grams 79%

Northrop Grumman Study
ARRIS Bracket matches stiffness of titanium bracket at  21% of the weight 
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Bracket Study



Thermoplastic Composites Conference

Fiber Optimized Complex Parts
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Aerospace Quality Composites
Analysis Shows <0.5% Voids



Additive MoldingTM
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Highest Strength-To-Stiffness, Complex Geometries, Scalable



Additive MoldingTM

Animation

Raw Material Impregnation 
Of Composite
Material

Final Part + TestingPreformed Composite Pieces 
Assembled Into Near-Net-Shape 
Composite Preform Assembly

Mold Processing
Of Preformed 
Composite Material
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Advanced Materials Toolbox
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Additive Molding™
Multi-Material = Multi-Functional
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Part Examples
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Additive MoldingTM
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Featured Customer Example
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Featured Customer Example
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REDUCTION IN CO2 EMISSIONS

MORE THAN 75%
WEIGHT REDUCTION

At 500 brackets per plane and
100 planes per year…

50,000 brackets made per year
which contributes to 113M metric tons

of fuel saved over the lifetime of airplanes…

That’s 357M metric tons
less CO2 emissions.

THIS IS THE EQUIVALENT OF 22M
US PERSONS EMISSIONS IN A YEAR.

WATCH VIDEO | READ PRESS RELEASE

CABIN BRACKET &
OVERHEAD STOWAGE BRACKET

Conventional Part
220 G

ARRIS Part
50 G

VS
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https://www.youtube.com/watch?v=qKcG7KKkYPI
https://arriscomposites.com/arris-composites-collaborate-airbus-composite-research/
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Carbon Fiber + Polycarbonate: Part Examples
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Weight critical applications requiring high strength and stiffness
• High performance vehicles, especially EVs
• Typically >$10/kg value in weight savings
• Especially unsprung, rotating, and high center-of-gravity mass

Design critical applications
• Complex loading scenarios
• Joining structures
• Small/thin features

Volumes typically 10k to 1M parts per year

Part Size 
• Current  - 360 x 250 x 150 mm (14 x 10 x 6 inches)
• Q3 2022 – Large structure system 

Current manufacturing methods to replace with Arris
• Forged, Die-cast, Machined: Magnesium, Aluminum, Steel, Titanium
• Laminate or infusion: Carbon Fiber + Epoxy
• Especially, Complex/Expensive assemblies of above parts

Assemblies which can be consolidated by leveraging design freedom of molding and 
capability to integrate:
• Electronics
• Metal inserts
• High-load and energy absorbing structures
• Innovative ID

Sustainability premium for lightweight, recyclable, bio-based composites.
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Aerospace Applications
Phase 2 – Starting 2023



Thank You

Riley Reese, Co-Founder & CTO
riley@arriscomposites.com
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