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Your team has more important things to focus on than corrosion. By switching 

from metal to composite-based air intake systems by CECO Peerless, you’ll 

eliminate rust, slash maintenance costs, increase fuel efficiency and reduce 

your ship’s radar signatures to allow them to be more survivable. www.cecomarine.com
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BASE MATERIAL CONSIDERATIONS 
The selection of FRP composite base materials 

is focused on the type of resin and the type of 

glass fiber used for structural reinforcement. 

For military shipboard applications, the primary 

driver for material selection is the structural 

requirement to withstand shock and vibration 

impacts as qualified per US Navy requirements 

MIL-S-901D and MIL-STD-167-1, respectively. 

 
Resins are available with different chemical 

compositions such as vinyl ester and the 

finished parts will be painted to provide a 

uniform final product that matches the ship’s 

color. Special paint treatments to create an 

icephobic surface have been used to prevent ice 

buildup on ships that are deployed in cold 

weather conditions.  
A unique crew safety challenge was met for US 

Navy ships by adding alumina trihydrate to the 

base resin. This chemical has fire-retardant 

properties and is compatible with the pultrusion 

process. The resultant parts are able to meet 

ASTM-E-162 flame spread, ASTM-E-662 smoke 

generation and ASTM-E-1534 time to ignition 

and heat release requirements specified by the 

US Navy.  
Glass fibers are typically oriented so that the 

individual fibers provide adequate strength and 

stiffness in both the X- and Y-axes. However, a 

customized ply sequence can be used to adjust 

strength in only one direction when needed. 

Additional reinforcement can be applied by 

concentrating fibers in areas prone to excessive 

loads such as bolting locations, corners or along 

the edges of finished parts. E-glass fabric fibers 

were used for the marine applications reported 

in this paper.  
FRP MANUFACTURING TECHNIQUES 
Early manufacturing processes used molded 

parts where each different shape and size must 

be built with a specific mold. In addition to the 

excessive costs to make multiple molds, this 

process employs a laborious lay-up operation 

where multiple layers of fiber mat are placed by 

hand into a liquid resin that is then allowed to 

cure for several hours. Once cured, the part is 

removed from the mold and manually finished 

by grinding off irregular edges. Finally, this 

method is fraught with challenges to maintain 

consistent part thickness, uniform fiber deposits 

and the challenge of avoiding air bubbles within 

the resin. The bottom line of using molded FRP 

parts is excessive cost.    
As an alternate to this costly approach, an 

advanced method of pultrusion was developed 

and applied for the US Navy LPD Amphibious 

Assault ships and the Military Sealift Command 

T-AKE replenishment ships. The pultrusion 

process is based on a continuous production of 

woven or non-woven fibers, impregnated with 

resin and pulled through heated die. As 
depicted in Figures 5a and 5b, this method 

produces 20- to 30-foot long parts of a 
consistent cross-section. To make these 

shipside louvers, only three different cross 

sections were needed: frames, vane blades and 

spacer bars. These shapes were cut to length, 

had their ends shaped using butted or tongue-

and-groove connections, and finally fixed 

together with epoxy adhesive.  
 
 
 

 

Figure 5a: General Pultrusion Process 
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 The Application of Composite Materials to Eliminate Corrosion in Marine Environments  SHIPBOARD CORROSION REALITIES The following photos depict commonly occurring corrosion and the resultant unsightly effects aboard US Navy vessels.  

  

 
Figures 1a and 1b: Shipside discoloration from corroding 

steel louvers is evident below the orange lifeboats aboard USN Matthew Perry (T-AKE-9)  

 
Figure 2: Close-up of a corroded steel louver blade with blistered paint 

  

 

 
Figure 3:  Shipboard view of chipped paint and corroded base metal within an air intake opening  

 Figure 4: Shipside louver blades experiencing severe corrosion aboard LSD-class 
 To address this environmental challenge, several different manufacturing techniques have been developed to apply FRP composite materials for air intake moisture separators and shipside louvers in a cost-effective way. While the initial FRP composite material cost may be marginally higher than metals, the lifetime cost avoidance of reduced maintenance labor becomes the main decision driver for making the change from metal to composite parts.   
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ABSTRACT 
The battle against corrosion is relentless aboard 
maritime vessels, resulting in millions of dollars 
and thousands of man-hours applied each year. 
Shipboard equipment is designed to perform its 
intended function and these items have 
traditionally been made from corrosion 
resistant (“CRES”) stainless steel or marine-
grade aluminum to withstand the harsh, salt-
laden marine environment. 
 
This paper presents a simple, cost effective, 
alternate approach using fiber-reinforced 
plastic (“FRP”) composite materials, instead of 
stainless steel or aluminum, to eliminate 
corrosion issues while maintaining essential 
performance characteristics. In certain military 
shipboard applications, cutting-edge features 
such as radar absorbing “stealth” technology 
have been incorporated. 
 
Advanced composite manufacturing techniques 
are applied with interlocking parts that are 
bonded together with epoxy material to replace 
traditional welded structures. These FRP 
structural parts can be molded or pultruded to 
develop shapes with exacting tolerances 
commensurate with formed steel or extruded 
aluminum shapes. While FRP materials can be 
customized in a variety of colors, typical military 
applications require specific surface painting to 
conform to ASTM, MIL-spec or similar 
requirements to minimize fire spread and 
smoke generation. In some cases, a Product 
Design Assessment (“PDA”) Certificate from the 
American Bureau of Shipping (“ABS”) may be 
required as independent verification of 
specification conformance. 
 
This paper will explain essential design 
considerations, performance improvements and 
cost benefits for air intake louvers from the 
perspective of the manufacturer and the end 
user. With installations across multiple US Navy 
ships, including both radar-absorbing and non-

radar-absorbing styles, the use of FRP materials 
has demonstrated to reduce lifetime costs and 
offers an opportunity for both new ship 
construction and retrofit of systems aboard 
ships already in service. 
 
INTRODUCTION 
Air intake systems aboard maritime vessels 
include systems to remove saltwater and 
airborne particulates from the air that is being 
transferred into HVAC ventilation or gas turbine 
combustion air intake ducts. Other types of 
louvers are utilized to protect workspaces or 
cargo holds. These systems are typically located 
within the ship’s hull or on bulkheads that are 
exposed to weather, bow waves and 
countermeasure washdown sprays. As such, 
exposure to a saltwater atmosphere presents a 
formidable corrosion challenge over the life of 
the ship.  Historically, the most common 
materials of construction have been corrosion-
resistant grades of stainless steel or marine-
grade aluminum. In some applications, the base 
materials are treated with paint or anodized 
surface treatments that meet military 
specifications to extend service life. Despite 
these material selections and surface 
treatments, the natural marine environment 
imparts harsh attacks on base materials 
requiring regular maintenance operations such 
as grinding, abrasive blasting and re-painting.  
Eventually, the corrosion effects become so bad 
that sections of the equipment must be 
removed and replaced with costly new base 
materials or the entire piece of equipment must 
be replaced. 
 
 
 
 

 
 
 
 
 

WE BELIEVE A GOOD LOUVER SHOULDN’T 
COST A SHIP ITS ABILITY TO DEFEND ITSELF. 

That’s why CECO Peerless created a composite louver, 
which is specifically meant to absorb radar. A unique 
application of radar-absorbing materials was utilized 
for shipside louvers on the U.S. Navy’s LPD-Class ships. 
This initiative by the Naval Surface Warfare Center, 
Carderock Division, developed louvers to integrate 
without compromising the stealth properties of this ship’s 
composite hull structures.

This patented CECO Peerless design was developed to 
integrate special fibers into the pultrusions to achieve the 
required performance characteristics. Online testing of 
pultruded parts is evaluated by U.S. Navy personnel to 
confirm consistent radar absorption characteristics before 
the louvers assembly. Available for all NATO ships.

MIL-S-901D ~ SHOCK

MIL-STD-167-1 ~ VIBRATION

ASTM-E-162 ~ FLAME SPREAD

ASTM-E-662 ~ SMOKE GENERATION

ASTM-E-1534 ~ IGNITION & HEAT

LPD CLASS WEIGHT SAVINGS
LOUVERS PAYLOAD

LPD-24 89 20,000 kg

LPD-25 130 28,750 kg

LPD-26 51 17,150 kg

T-AKE CLASS WEIGHT SAVINGS
LOUVERS PAYLOAD

T-AKE -14 38 8,575 kg

www.cecomarine.com

$3,000,000

Operating Life (Years)

C
u

m
u

la
ti

ve
 C

o
st

 ($
)

$2,000,000

$1,000,000
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New FRP Louvers Maintenance Only

SHIPSET LIFETIME COST COMPARISON

FRP VS. STAINLESS STEEL 

CECO PEERLESS COMPOSITE 
LOUVERS OFFER A CLEAR 
ADVANTAGE OVER STAINLESS 
STEEL OR ALUMINUM. 
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CECO Peerless 
CECO Peerless is an experienced and reliable global leader in designing and supplying a wide range of compact, 
high-efficiency, separation and filtration equipment. Founded in 1933, Peerless also serves the oil and gas production, 
gas pipeline transmission and power generating industries around the world.
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