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NG Aerospace Structures Overview & Trends

Thermoplastics
— AFP/AM

Nanomaterials

— Carbon nanotubes, graphene, nanoparticles

High temperature composites
— High Tg epoxies, polyimides, CMCs

Complex Infusion

— Alternate resin systems
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More Than 11,500 Composite Cases Successfully Manufactured by NG
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AS Automated Composite Fabrication History

ntribution to Composite Automation
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Automated Fiber Placement

AFP is the Industry Standard in Large
Structure Composite Manufacturing

NG /Fives
AFP Machines
» Commercial aircraft structures
+ Aircraft engine components
* Launch structures

» Liquid propulsion and reusable launch
vehicles

* Propulsioncases

* Armored vehicles

* Oil and energy industry structures
+ Satellite structures

Electro Impact AFP
Machine at NG

NG

NG Leads the Industry with Fiber
Placement Machines

5 NG design and built machines

» 7 Fives machines (formerly MAG)

2 NG/Fives co-developed machines
1 Electro Impact




Automated Stiffener Forming (ASF) NORTHROP. SRUMMAN
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Automated Engine Case Forming ASF: Frame Production Machine
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End Effectors (EEs) under \

NG DGé set-up for;b &
T consideration include: \

to 8 docking stations

* Multiple tow width AFP Heads

» AFP heads of same Tow width

* Dual Phase ATL Head

» Automated Stiffener Forming Heads

* Ink Jet Marking Heads
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* Adhesives and Coatings
Application Heads

* Dry Preform Heads

First of kind in industry ~21°W x 98’ L x 10’ H




