




















—t, Marine Composites

Historical Uses of Composites on Submarines Naval ship Design Considerations

Fairwater on USS Halfbeak (1954 - 1965)

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

Mast Fairings (1963 - present) Dry Deck Shelter (1982 - present)
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Deep Submergence Vehicles

DSV-4 Sea Cliff

Marine Composites
Naval Ship Design Considerations

DSRV-1 Mystic

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

These DSVs are
constructed of a
fiberglass hull over the
metal crew sphere
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Mk 8 SEAL Delivery VehiC|e System Naval Ship Design Considerations

Sandwich Laminate Consists of:
e Divinycell H80 PVC foam core

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

e Interplastic Corporation CORVE8121
vinylester resin

AR ArTes Tl Lisn

GATOR Class SDV showing SEAL
Team and Equipment

Afterbody Detail from
NAVSEA Drwg 6893402
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Propulsor
(Rotor & Stator) Stern
Plane
Rudder

ASDS Composite Rotor
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Kevin Koudela, Penn State ARL Composite Technologies

Marine Composites
Naval Ship Design Considerations
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H val Ship Design Considerations
Submarine Bow Domes Naval Ship Design Consideratio
Toentis —— —+ | Comparison of Submarine
Bow Dome Sizes
25.8'
24.6
24.0
¥~ SSN 637 Class
SN 688 Class
vy Y y
< 23.7' =
< 26.6' L
< 33.8' >
Surface Area Weight E-GIass/Epoxy Bow Dome |
sq-ft s . o
35N 637 Class 1388 5.060 Cured in an Autoclave 2
35N 588 Class 1519 28.177
Ticen] 5980 43,700

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

20’ Diameter x 50’ Length
Autoclave at Hitco §
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Universal Modular Composite Naval Ship Design Considerations
Electric Mast
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e Carbon Fiber / E-glass
Epoxy Sandwich

 Pultrusion Processing

Sail and Mast Arrangement
UMM Guide Trunk, KaZzaK Composites, 2007 on LOS ANGLES-Class Sub
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\AJ Marine Composites
@ Smea rine Sail Cusp Naval Ship Design Considerations

, | V ;ii; This composite sail cusp was built by
e , 8 B vy —REE = Goodrich for the next eight Virginia
W - Wiz T | Class nuclear attack submarines. The
complex double curvature shape
makes it suitable for composite

construction.

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

The cusp is said to be 5,000 Ibs 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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Marine Composites

R & D History at Ingalls Shipbuilding Navel ship Design Considerations

Project Name
U.S.S. Pelican (MHC-53)
Miscellaneous Early Small Test Articles

1/2 Scale DDG 51 Mast

Hangar Module
1/4 Scale AEM/S System Mast

Composite Platform

Composite Hull Section

Full Scale AEM/S System Mast
Composite Door

Composite RCS Test Fixtures

Sealift Deckhouse

Maritech Deckhouse

LPD 17 Composite Mast

Integrated Topside Demonstration
System (ITDS)

DDG 51 Composite Helo Hangar

DDG 51 Remote Minehunting System
(RMS) Enclosure

Low Observable Multi-function Stack
Joint Modular Lighterage System (JMLS)
CHSV

CVN 77 Mast

AESD Deckhouse

DDG 1000 Test Articles (RCS, Joints, Fire
and Shock)

DDG 1000 Deckhouse Engineering
Development Model (EDM)

DDG 1000 Integrated Deckhouse Start
Fabrication

Funding Source
PMS 490 <
IRAD/CRADA/NSWC-CD €

IRAD/CRADA/NSWC-CD -
[ONR(6.2)+DNA]
IRAD/CRADA/NSWC-CD
[ONR(6.2)+DNA]
ONRATD

NSWC-CD

[ONR(6.2)]

NSWC-CD

[ONR(6.2)]

ONRATD

IRAD

IRAD/CRADA

MSC

MARAD

PMS 317

IRAD
ONR
PMS 400

ONR
NSWC-CD
ONR

PMS 378
ONRATD

PMS 500
PMS 500

PMS 500

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