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Introduction

• DemVal, Inc.
• Bruce Bodger, President / Managing Director
• Engineering Consulting to the DoD and others
• Environmental Compliance with focus on coatings
• Consulting / Market Penetration

• Gebr. M. und M. Morant, GmbH
• Max Morant, President
• Grassau, Germany (Munich)
• 50 Year History
• Industrial Detergents, Decontamination Agents
• Other products requiring advanced chemistry; cleaners,

coatings, paints.



Outline

• Introduction
• The Problems
• Alternative Solutions Analysis (PAR)
• Down Selection
• Discussion of Down Selected Product
• Implementation Strategy
• Test Assets
• Conclusions



Introduction
• The traditional gas turbine engine compressor is

constructed primarily of a variety of low alloy and
stainless steels.

• Typical environmental conditions
• Temperatures up to 1100°F  (600°C)
• Corrosion
• Heat cycling
• Erosion

• Led to the development of coatings to help sustain
the substrate: fouling and corrosion resistance,
optimum airflow efficiencies, and an ultra-smooth
sealed finish.



Introduction

• Early coatings were replaced by low temperature pack
aluminides, diffused nickel-cadmium plating, and
eventually by aluminum ceramic coatings

• These aluminum ceramic coatings are applied by
standard spraying techniques followed by drying and
curing of the coating.

• Aluminum-ceramic coatings of the SermeTel W® family
widely accepted as “industry standard”.



• Contains unsafe levels of chromic acid.
• When in liquid (sprayable) state, and prior to

baking, produces an unsafe environment for the
worker:

• Proprietary, sole source
• Marketing model discourages organic capability.

The Problems



Potential Alternatives

• December 11, 2002, Concurrent Technologies,
Contract GS-23F-0061L, funded by PEWG

• …to provide a technical analysis of identified
alternatives to current aluminum-ceramic coatings
based on preliminary screening criteria provided by
project stakeholders.
• P&W, GEAE, OC-ALC, NADEP JAX, NADEP CP



Potential Alternatives

• January 6, 2006, DemVal Contract FA8601-04-F-
0040, funded by PEWG
• Expanded to include airframe considerations, JSF
• To include commercial (practical) considerations

• “The goal of the overall project is not only to provide a
listing of environmentally compliant coatings but also
to insure that they are commercially viable.  Issues
such as licensing restrictions, cost, availability, and
the manufacturers business model (whether or not
the coatings may be applied at the depot level) must
all be taken into account.”



Down Selected Product

• Peeked our curiosity:
• “In terms of drop-in coatings listed

in Table 9, Ceral products were
noted as already qualified for use
as alternatives to SermeTel W, and
therefore were dropped from further
consideration.”

• Decision to investigate Ceral
products further (of course)



Ceral 3450

• Approved by:
• GE (Power)
• Rolls Royce, PLC.
• Snecma
• Standard Aero
• Siemens
• Pratt Canada
• Other EU and NATO suppliers



Chemical Analysis



Down Selected Product



Standard Aero

• AeroBlue DP® was designed as a substitute for 
SermeTel 5380 DP® Coating System

• AeroBlue DP® was developed to allow coating 
application in house to eliminate shipping and 
reduce TAT (target 5 day average reduction)

• The base coat is aluminum particles in an inorganic 
binder (Ceral 34)

• The proprietary top coat seals the bond coat and 
improves the surface finish



Standard Aero Methodology



Standard Aero Service Experience

What works here….

…or here…

…may not work HERE!



Standard Aero Service Experience
Pratt & Whitney Canada PT6
• Applied to over 3200 engines
since 1998

• Approximately 8.2 Million flight
hours to June 2007

• The coating performed as
expected and provided good
corrosion protection

• No service difficulties or
warranties related to the coating



Rolls Royce T56

• Powers the Lockheed C-130 &
L100 Hercules, P-3 Orion;
Grumman E-2 Hawkeye

• A controlled service evaluation
was conducted in a high erosion
environment

• Provided good protection on
about 146 engines with about
0.35 million flight hours to June
2007

Standard Aero Service Experience



Rolls Royce 501 Industrial

• Industrial version of T56
• Inlet air filters typically
reduce dust ingestion, but
the operating environments
can be very corrosive

• Borescope photo at ~25,000 hours in a paper mill
shows the coating is in excellent condition
• Applied on about 440 compressors with 2.6 million
hours of service

Standard Aero Service Experience



Implementation Strategy
• FOREIGN COMPARATIVE TESTING (FCT)

PROGRAM
• Mission: To test items and technologies of our

foreign allies and friends that have a high
Technology Readiness Level (TRL) in order to
satisfy valid defense requirements more quickly and
economically.



Implementation Strategy
• Congressionally authorized program
• Consistent with DoD acquisition guidance
• Objectives: To improve the U.S. warfighter’s

capabilities and reduce expenditures through:
• Rapidly fielding quality military equipment
• Eliminating unnecessary duplication of research,

development, test, and evaluation
• Reducing life cycle or procurement costs
• Enhancing standardization and interoperability
• Promoting competition by qualifying alternative

sources
• Improving the U.S. military industrial base



Implementation Strategy



Implementation Strategy
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Implementation Strategy

• FedBizOpps posting April 25, 2006 - Solicitation FA8104-06-N-0001
• Approved by FCT October 2006, two-year project
• Contract FA8601-04-F-0040 Subcontract USAF-0040-SC-0014-11



• Worked with Chromalloy Oklahoma who is now
approved to apply Ceral 3450.

• Their interests
• “Current permissible exposure limits for hexavalent

chrome potentially limits production (based on time
weighted average exposure)”
• Products such as Ceral 3450 which significantly

reduce that exposure will mitigate this effect.”
• Commercial interests

• Licensing, cost, shelf-life, training

Ceral 3450 at Chromalloy OK



AMT Test Assets

TF-33 No. 6 Hub, P/N
490746



AMT Test Assets

TF-33 Heat Shield / Turbine
Front Bearing Support, P/N
800216



AMT Test Assets

TF-33 Outer Compressor 1st Stage Duct, P/N 794814



F-100 Afterburner Actuator Outer Housing, P/N 2663473

AMT Test Assets



AMT Test Assets

F-100 Low Pressure Turbine Shaft, P/N 4047579



AMT Test Assets - Status



Conclusions
Standard Aero:

• “The goal to reduce coating TAT by 5 days on average by elimination
of subcontract and shipping was achieved.”
• “..has millions of hours of successful service in flight, marine and
industrial applications.”

Chromalloy Oklahoma:

• “From the standpoint of the operator, application of Ceral 3450 was
completely identical – a change of coating materials from Alseal
518/598 or from Sermetel W/Sermaseal 570A to Ceral 3450 would not
be noticed”
• “Exposure to hexavalent chrome would be significantly reduced by
using Ceral 3450 as compared to Alseal 518/598 or Sermetel
W/Sermaseal 570A”



Conclusions
Commissioned Report:

• “Ceral 34 basecoat when used in conjunction with Ceral 50 seal coat
has properties that conform to all of the relevant Pratt & Whitney
specifications and that render it an equivalent coating to SermeTel
5380 DP”.

• “These properties make the coating one that is considered superior to
SermeTel W”.

• In its liquid state the Sermetel W base coat contains 97.6 times as
much hexavalent chrome (Chrome-VI) as the Ceral 34 base coat
(12,200 ppm vs. <125 ppm).  The cured Ceral 34 base coat contains
<10 ppm, which, under US Government regulations, qualifies it as
“Chrome Free”.
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