NOTICE

This materialhas been funded wholly or in part by Interagenggreements among the.S.
Environmental Protection AgendEPA), the National Aeronautics and Space Administration
(NASA), and theU.S. Air Force(USAF). These agreements concern "Technksgessment of
Alternative Technologies for Aerospace Depainting Operations."

Mention of trade names or speciftommercialproducts does notonstitute endorsement or
recommendation for their use.




EXECUTIVE SUMMARY

The National Aeronautics and Space Administration (NASA) is conductiteghmical
assessment adlternative technologiefor aerospace depainting operations on behalf of the
Environmental Protection Agency (EPA) and the United St#es Force (USAF). Such
technologies are to besed aspaint stripping processeshat do not adversely affect the
environment and that specifically do not involve the use of methylene chloride.

During this reporting period, NASA was involved in the following activities:

NASA personnel visited General Lasertronics Corporation to observe a carbon dioxigle (CO
laser stripping system and welcomes General Lasertronics Corporationeascammittee
member to assist with process evaluation.

Personnel fronthe Environmental Protection Agency visited Marshall Space Flight Center
(MSFC) for an in-depth program review of the interagency study.

Control panels were painted, aged, and distributed for the third depainting sequence.

During Sequence 3, four depainting processes (chemical stripping, FLASHaJESticmedia
blasting, and ENVIROSTRfPwheat starch) were used on control panels. Sequedata3or
the CQ laser, sodium bicarbonate wet stripping, and WaterJet processes awtilable after
the publication date of this report and will be presented in the final report.

Interim measurements wereade on the contrgdanels for surfaceoughnessweight and
thickness, anaoatingthickness. Nacsignificant changes in surfaceughnessmeasurements
were seen after Sequences 2 andP@st-stripping surface roughnessiecreasedslightly,
probably a result othe presence dessremnant primer fronthe mechanicaprocesses as
operator skills improved.

The control panelsfor chemical stripping, plastic media blasting, FLASHJEY, and
ENVIROSTRIP wheat starch werereprocessed, whichincluded cleaning, chromate
conversion coating, priming, and painting.

A method of loading thin specimens into the fatigue testes developed to allow fatigue
testing of specimens withoutvisting. Baseline data collectiomesumed forfatigue life
comparisons.

Further analysis waperformed on sandwich corrosion specimensvaluate the extreme
effect of deionized water.

Hydrogen embrittlement effects of the environmentally advantelgechicalstrippers on high-
strength steel were determined.

This progress report was published in July 1998.
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kg
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kw

ADM
AFB
AISI
ASTM
CAE
EHO1
EH12

EH22
EH23

EH33
EH42

EPA
IATA
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Acronyms and Abbreviations

Aerospace Materials Specification L
Ampere b
Carbon dioxide LN,
Centimeter mg
Electro-Discharge Machine mil
Electron Spectroscopy MIL-
for Chemical Analysis min
Degree mL
Foot mm
Gram MPa
Gallon n/a
Gallons per minute NESHAP
Hour

Rockwell hardness C 0z
Hertz PEL
Interagency Agreement pH
International Annealed Copper Standard PMB
Inch ppm
Joule psi
Kilogram sec
Thousand pounds per square inch -T#
Thousand pounds per square inch times \%
square root inch (fracture toughness unit) X
Kilowatt

Organizations

Archer Daniels Midland Company 1ISO
Air Force Base ITT
American Iron and Steel Institute MDA
American Society for Testing & Materials

CAE Electronics, Ltd. MSFC
MSFC Materials and Processes Laboratory MTS
MSFC Physical Science NAS
and Environmental Effects Branch NASA
MSFC Metallurgical Engineering Branch

MSFC Metallurgy Research and OSHA
Development Branch

MSFC Nonmetallic Processes Branch SAE
MSFC Environmental and Analytical TAC
Chemistry Branch TIC
Environmental Protection Agency USAF

International Air Transport Association

Symbols
Approximately °
Less than °C
Greater than °F
Less than or equal to uin.
Greater than or equal to usec
Plus %
Minus R
Plus or minus R,
Divided by ]
Number 0

Elements
Arsenic
Carbon Na
Cadmium (0]
Hydrogen

Vii

Liter

Pound

Liquid nitrogen

Milligram

One-thousandth of an inch
Military specification

Minute

Milliliter

Millimeter

Million Pascals

Not applicable

National Emission Standard
for Hazardous Air Pollutants
Ounce

Permissible Exposure Level
Hydrogen-ion concentration
Plastic Media Blasting

Parts per million

Pounds per square inch
Second

Temper number

Volt

Times (magnification level)

International Standards Organization
lllinois Institute of Technology
McDonnell Douglas Aerospace (now
Boeing-St. Louis)

Marshall Space Flight Center

MTS Systems Corporation

Native American Services, Inc.
National Aeronautics

and Space Administration
Occupational Safety and Health
Administration

Society of Automotive Engineers
Technical Advisory Committee
Technical Implementation Committee
United States Air Force

Degree

Degree Celsius

Degree Fahrenheit

Microinch

Microsecond

Percent

Minimum + maximum load
Arithmetic mean roughness value
Registered trademark
Trademark

Nitrogen
Sodium
Oxygen
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