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Historical Uses of Composites on Submarines

Light Weight Wide Aperture Array Assembly, 
Seemann Composites (2001 - 2005)

Mast Fairings (1963 - present)

Fairwater on USS Halfbeak (1954 - 1965)

Dry Deck Shelter (1982 - present)
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Deep Submergence Vehicles

These DSVs are 
constructed of a 
fiberglass hull over the 
metal crew sphere

DSV-4 Sea Cliff

The DSRV outer hull is 
approximately 15 meters 
(50 feet) long, 2.4 meters (8 
feet) in diameter, and is 
constructed of fiberglass. 

DSRV-1 Mystic

DSV-3 Turtle
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Mk 8 SEAL Delivery Vehicle System

Afterbody Detail from 
NAVSEA Drwg 6893402

Sandwich Laminate Consists of:

• Divinycell H80 PVC foam core

• E-glass biaxial, cloth, mat and 
unidirectional strand

• Interplastic Corporation CORVE8121 
vinylester resin

GATOR Class SDV showing SEAL 
Team and Equipment
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ASDS Composite Rotor

Kevin Koudela, Penn State ARL Composite Technologies
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Submarine Bow Domes

Bow Dome Laminate 
and Lay-up Tool Solid 
Model [Penn State 
ARL]

E-Glass/Epoxy Bow Dome 
Cured in an Autoclave

20’ Diameter x 50’ Length 
Autoclave at Hitco

Comparison of Submarine 
Bow Dome Sizes
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Universal Modular Composite 
Electric Mast

Sail and Mast Arrangement 
on LOS ANGLES-Class SubUMM Guide Trunk, KaZaK Composites, 2007

• Carbon Fiber / E-glass 
Epoxy Sandwich

• Pultrusion Processing
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Submarine Sail Cusp

This composite sail cusp was built by 
Goodrich for the next eight Virginia 
Class nuclear attack submarines. The 
complex double curvature shape 
makes it suitable for composite 
construction.

“Goodrich Delivers First Composite Sail Cusp for Nuclear 
Submarine,” COMPOSITES TODAY, June 18, 2012

The cusp is said to be 5,000 lbs lighter and $150,000 less expensive than the steel version, 
achieves a schedule reduction from 14 months to 3 months, and an estimated $20,000 savings 
per periodic VCS sail maintenance.  [Ginger Gardiner, Composites Technology, Feb 2012]
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R & D History at Ingalls Shipbuilding

John P. Hackett, “Composites Road to the Fleet—A 
Collaborative Success Story,” Northrop Grumman, 2011


