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Non-thermal Plasma
Surface Preparation of Metals

This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope,
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard or
not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance with
this standard. Nothing contained in this AMPP standard is to be construed as granting any right, by implication or other-
wise, to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, or as
indemnifying or protecting anyone against liability for infringement of Letters Patent. This standard represents minimum
requirements and should in no way be interpreted as a restriction on the use of better procedures or materials. Neither
is this standard intended to apply in all cases relating to the subject. Unpredictable circumstances may negate the use-
fulness of this standard in specific instances. AMPP assumes no responsibility for the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP in accor-
dance with its governing procedures and policies which preclude the issuance of interpretations by individual volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory
documents and for determining their applicability in relation to this standard prior to its use. This AMPP standard may not
necessarily address all potential health and safety problems, or environmental hazards associated with the use of mate-
rials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are also
responsible for establishing appropriate health, safety, and environmental protection practices, in consultation with ap-
propriate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory requirements
prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time in
accordance with AMPP technical committee procedures. AMPP requires that action be taken to reaffirm, revise, or with-
draw this standard no later than five years from the date of initial publication and subsequently from the date of each
reaffirmation or revision. The user is cautioned to obtain the latest edition. Purchasers of AMPP standards may receive
current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).
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Foreword

This AMPP standard covers the use of a non-thermal atmospheric plasma cleaning (APC) process to
achieve one of five defined degrees of surface cleanliness of coated or uncoated metallic substrates prior to
the application of a protective coating or lining. The degrees of cleanliness within this standard are defined
as APC-1 “Clean to Bare Substrate,” APC-2 “Very Thorough Cleaning,” APC-3 “Thorough Cleaning,” APC-4
“Moderate Cleaning,” and APC-5 “Light Cleaning.”

APC is a process that uses compressed air and electricity to form a non-thermal beam of atmospher-
ic-pressure air plasma which is directed at a surface by automated or manual means to chemically react
with and remove coatings, loosely adhered rust and other corrosion products, and contaminants (including
hazardous materials) from a substrate to achieve a defined degree of surface cleanliness. Plasma is a
state of matter similar to gas that can be achieved by adding energy to a gas system, resulting in charged
species such as ions and electrons as well as chemically reactive metastable molecular and atomic spe-
cies. Non-thermal plasma refers to a sub-type of plasma that is sometimes referred to as “cold plasma”
since the temperature of the plasma is significantly lower than traditional thermal plasma processes, such
as plasma cutting, plasma arc welding, and thermal plasma spray material deposition. Thermal plasmas
and their processes are, by design, hot enough to melt and vaporize nearly all metals and other materials.
Non-thermal plasmas function in an operating regime in which plasma temperatures are specifically limited
to prevent melting and damage to the underlying metal substrates. Throughout this document, the terms
“atmospheric plasma” and “non-thermal plasma” are used interchangeably and shall be considered to both
be in reference to non-thermal atmospheric plasma.

This standard describes the use of atmospheric plasma technology for surface preparation and cleaning
of various metallic substrates as required for proper application of coatings or linings, welding, adhesive
bonding, and other applications in which atmospheric plasma will provide the necessary surface condition.

APC does not create a new primary anchor pattern on the metallic substrate, known as “surface pro-
file.” The coatings industry uses APC primarily for recoating or relining projects in which there is an ade-
quate pre-existing surface profile under the coating being removed. The degrees of surface cleanliness
cited within this standard to be achieved by APC methods are not intended to require that a surface profile
be present or defined prior to coating application. It is worth noting that surface profiling is achieved when
APC is used on concrete substrates.

APC completely removes organic contaminants from the substrate surface, including previously applied
organic protective coatings and any carbon-based contaminants (oil, wax, grease). APC also reduces and
may completely remove loosely adhered rust and other corrosion products. This method is used both when
itis a more feasible means of surface preparation than, for example, abrasive blast cleaning, power or hand
tool cleaning, or chemical stripping, and as a secondary surface preparation procedure to cover areas that
are inaccessible during the primary preparation of the bulk surface. APC may be used when the application
of high-performance coatings requires extensive surface preparation, surface decontamination, increased
adhesion of the bonding interface, or a combination of the three.

This standard is intended for use by coating or lining specifiers, applicators, inspectors, or others who have
responsibility to declare a standard degree of surface cleanliness to be achieved by APC methods.

Scope

This standard contains the general requirements for the safe and effective use of APC equipment, operated
either manually hand-held or through use of automation, to prepare various metallic surfaces for mainte-
nance, repair, recoating, or lining. This standard does not address surface preparation of concrete.
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APC is applied to the entire surface specified to be prepared for a new coating or lining. Poorly adhered
surface material and coating that cannot withstand the APC process are removed, while, depending on the
chosen cleanliness level, any remaining coating is suitably prepared prior to the application of a new coat-
ing layer over the existing. In the case of metallic substrates, the underlying surface profile will be revealed
whenever surface contamination and coatings are removed.

This standard is limited to requirements for the removal of visible surface contaminants. Information on
nonvisible contamination is in Appendix A (nonmandatory). Information on soluble salt testing is in SSPC-
Guide 15.

Additional information on the function of APC for metallic surface preparation is in Paragraph A1 of Appen-
dix A. Paragraphs A2, A4, and A5 of Appendix A contain existing coating considerations for project planners
and managers.

Rationale

Surface preparation professionals need a standard to determine when and why the use of APC would be
beneficial.

In AMPP standards, the terms shall, must, should, and may are used in accordance with the definitions of these
terms in the Publications Style Manual. The terms shall and must are used to state requirements and are considered
mandatory. The term should is used to state something that is recommended, but is not considered mandatory. The
term may is used to state something considered optional.
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Referenced Standards and Other Consensus Documents

The latest edition, revision, or amendment of the referenced standards in effect shall govern unless other-
wise dated.

If there is a conflict between the requirements of any of the documents listed in this section and this stan-
dard, the requirements of this standard shall govern.

AMPP/NACE/SSPC, www.ampp.org:

NACE No. 6/SSPC-SP 13 Surface Preparation of Concrete

NACE SP0178 Design, Fabrication and Surface Finish Practices for Tanks and Vessels to
Be Lined for Immersion Service

SSPC-Guide 15 Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other
Nonporous Substrates

SSPC-PA 2 Determining Conformance to Dry Coating Thickness Requirements

SSPC-PA Guide 4 Maintenance Repainting with Oil-Based Coatings

SSPC-SP 1 Solvent Cleaning

SSPC-SP 10/NACE No. 2 Near-White Metal Blast Cleaning

SSPC-SP 18 Thorough Spot and Sweep Blast Cleaning for Industrial Coating Mainte-
nance

SSPC-SP COM Surface Preparation Commentary for Metal Substrates

ASTM International, www.astm.org:

ASTM A709/A709M Standard Specification for Structural Steel for Bridges

ASTM D4285 Standard Test Method for Indicating Oil or Water in Compressed Air

ASTM D7334 Standard Practice for Surface Wettability of Coatings, Substrates and Pig-
ments by Advancing Contact Angle Measurement

IEEE/ASTM SI 10 American National Standard for Metric Practice

Section 1: General

1.1 This standard provides requirements for the use of non-thermal atmospheric plasma cleaning to achieve vari-
ous degrees of surface cleanliness. These requirements include the end condition of the surface and materials
and procedures necessary to achieve and verify the end condition, as determined by visual inspection. APC
does not establish, but may reveal, an existing surface profile on a metallic substrate. If the existing surface
profile is not accepted for subsequent coating application, alternative surface preparation methods to create
the required surface profile must be considered (Paragraph A6 of Appendix A provides additional information).

1.2 The degrees of surface cleanliness defined within this standard are not all applicable for every situation or
project. The result of APC is highly dependent on the initial condition of the substrate and the chemistry of
anything being removed from the surface. The highest degrees of cleanliness may not be achievable in all
scenarios with APC alone (Paragraphs A2, A3, A8, and A15 in Appendix A provide additional information). The
images that make up Appendix B (nonmandatory) are meant to guide the general use and inspection of APC
as a surface preparation method.

1.3 This standard is limited to requirements for removal of visible surface contaminants. Information on nonvisible
contamination can be found in Paragraph A14 of Appendix A.

1.4 This standard provides both IEEE/ASTM SI 10 International System Units (Sl) units and U.S. Customary units.
S| Units are presented first, with a conversation into approximate U.S. custom units shown in parentheses.
The conversions are not exact; therefore, each system must be used independently of the other.
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