
AMPP TM21442-2023

AMPP TM21442-2023
Approved July 24, 2023

Test Method for Evaluation of Protective
Coatings for Use Under Insulation

©2023 Association for Materials Protection and Performance (AMPP). All rights reserved. No part of this publication may be 
reproduced, stored in a retrieval system, or transmitted, in any form or by any means (electronic, mechanical, photocopying, recording, 
or otherwise) without the prior written permission of AMPP.

Copyrighted material licensed to Bechtel Global Corporation by Techstreet LLC, subscriptions.techstreet.com, downloaded on 2023-08-31 18:43:54 +0000 by Mohamed  Waheed.
 No further reproduction or distribution is permitted.

Full document details: AMPP TM21442 2023

http://www.avadocuments.com/doc/ampp-tm21442-2023
http://www.avadocuments.com/doc/ampp-tm21442-2023


AMPP TM21442-2023
©2023 Association for Materials Protection and Performance (AMPP). All rights reserved. 

2

Test Method for Evaluation of Protective
Coatings for Use Under Insulation

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 otherwise, 
to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, or as in-
demnifying 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).

Document History:

2023-07-24: Approved by AMPP Standards Committee (SC) 02, External Coatings - Atmospheric

AMPP values your input. To provide feedback on this standard, please contact standards@ampp.org
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Foreword

This AMPP standard test method provides a comprehensive methodology to evaluate the relative performance of coat-
ings in accelerated and simulated field conditions under insulation. This test method is intended for use by corrosion 
control personnel, design engineers, project managers, purchasing personnel, and construction engineers and man-
agers. It is applicable to insulated piping and equipment in the oil and gas gathering, distribution, transmission, refining 
and chemical industries.

Scope

This AMPP standard provides a test methodology to establish the relative performance of a coating under accelerated 
and simulated field conditions under insulation.

Rationale

Corrosion Under Insulation (CUI) test methods currently available in industry do not mimic field conditions and are 
based on a pass-fail criterion conducted for a fixed exposure time and are unsuitable for estimating coating service life 
and performance. This AMPP standard provides a comprehensive test methodology to simulate field conditions under 
insulation in order to establish the performance of a coating in service.

Referenced Standards and Other Consensus Documents

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

AMPP/NACE/SSPC, www.ampp.org:
NACE/ASTM G193 Standard Terminology and Acronyms Relating to Corrosion
NACE SP0198 Control of Corrosion Under Thermal Insulation and Fireproofing Materials—A Systems 

Approach
NACE SP0188 Discontinuity (Holiday) Testing of New Protective Coatings on Conductive Substrates
SSPC-Guide 15 Field Methods for Extraction and Analysis of Soluble Salts on Steel and Other Nonpo-

rous Substrates
SSPC-PA 2 Procedure for Determining Conformance to Dry Coating Thickness Requirements
SSPC-VIS 1 Guide and Reference Photographs for Steel Surfaces Prepared by Dry Abrasive Blast 

Cleaning
ASTM International, www.astm.org:
ASTM D610 Standard Practice for Evaluating Degree of Rusting on Painted Steel Surfaces
ASTM D661 Standard Test Method for Evaluating Degree of Cracking of Exterior Paints
ASTM D714 Standard Test Method for Evaluating Degree of Blistering of Paints
ASTM D1293 Standard Test Methods for pH of Water
ASTM D4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers
ASTM D3359 Standard Test Methods for Rating Adhesion by Tape Test
ASTM D6677 Standard Test Method for Evaluating Adhesion by Knife
ASTM D2583 Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol 

Impressor
ASTM D2240 Standard Test Method for Rubber Property—Durometer Hardness
ASTM G106 Standard Practice for Verification of Algorithm and Equipment for Electrochemical Im-

pedance Measurements
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ASTM D4417 Standard Test Methods for Field Measurement of Surface Profile of Blast Cleaned Steel
International Organization for Standardization (ISO), www.iso.org:
ISO 8502-6 Preparation of steel substrates before application of paints and related products — Tests 

for the assessment of surface cleanliness — Part 6: Extraction of water soluble contam-
inants for analysis (Bresle method)

ISO 8502-9 Preparation of steel substrates before application of paints and related products — Tests 
for the assessment of surface cleanliness — Part 9: Field method for the conductometric 
determination of water-soluble salts

ISO 8503 Preparation of steel substrates before application of paints and related products — Sur-
face roughness characteristics of blast-cleaned steel substrates

ISO 9223 Corrosion of metals and alloys — Corrosivity of atmospheres — Classification, determi-
nation, and estimation

ISO 12944 Paints and varnishes – Corrosion protection of steel structures by protective paint sys-
tems

ISO 16773 Electrochemical impedance spectroscopy (EIS) on coated and uncoated metallic spec-
imens

Standards Norway, www.standard.no:
NORSOK M-004 Piping and Equipment Insulation

In AMPP standards, 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.

Section 1: General

1.1	 This document provides four different methods for the evaluation of coatings used to mitigate corrosion under 
insulation (CUI).

1.2	 The test methods are intended to standardize test procedures used in determining the effectiveness of protec-
tive coatings under insulation. Effectiveness is defined as the ability to maintain corrosion protection.

1.3	 The test methods provide a means to evaluate protective coatings under various conditions that can lead to 
corrosion under insulation.

1.4	 The test methods can be used to determine the relative influence of different insulation materials on CUI.

Section 2: Definitions

Cycle: A cycle is defined as one wet/dry event and one hot/cold temperature event.

Dew Point: Temperature to which the air must be cooled (at constant pressure) in order to achieve a relative humidity 
(RH) of 100%.

End-User: The entity ultimately receiving and/or utilizing the results of the test.

Manufacturer: The entity that produces the final coating product.
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Section 3: Objectives of This Standard Test Method

3.1	 This standard test method does not contain defined pass/fail criteria. Instead, it is to be used as a means of 
establishing the relative performance of a coating given the test criteria.

3.2	 The design of the test method is based on an approach that is representative of accelerated corrosive field 
conditions under insulation.

3.3	 The test methods are designed to replicate severe degradative but realistic conditions under insulation in an 
accelerated fashion.

3.4	 The CUI environments can be modeled to represent specifically the requirements of the end-user.

3.5	 The results of the tests provide useful information on the performance of a given coating.

3.6	 The test methods allow for the use of any polymeric materials, e.g., coatings, tape wraps, shrink sleeves, 
composite wraps, or metallic coatings.

3.7	 The test methods allow for the use of any insulation materials.

Section 4: Limitations of This Standard Test Method

4.1	 The test methods included in this document are designed to test the coatings and insulation materials applied 
to cylindrical surfaces. The intent is to simulate actual piping and equipment in operating facilities when ex-
posed to severely corrosive environments, and in an accelerated fashion.

4.2	 The test protocol does not provide any guidance for the application of the coating materials. Application pro-
cedures shall follow the instructions of the manufacturer or end-user.

4.3	 The test protocol does not provide any guidance for the installation of the insulation and jacketing materials. 
Installation details shall be in accordance with the guidance provided by the insulation vendor or end-user.

4.4	 To ensure reproducibility of the results of the tests, the installation of the test cells shall follow this testing pro-
tocol, or the requirements of the end-user. Appendix A (nonmandatory) provides informative test conditions.

4.5	 The test methods require the use of metallic jacketing materials without a liner on the inside surface. Non-me-
tallic jacketing materials or jacketing with internal liners can interfere with the electrochemical measurements 
(see Appendix B) (nonmandatory).

Section 5: Description of the Test Method

5.1	 This test method aims to simulate the following CUI temperature conditions:

a.	 Within the CUI temperature range (in accordance with NACE SP0198). CUI temperature range -4 °C 
(25 °F) to 175 °C (350 °F).

b.	 Within the CUI temperature range but below the dew point.

c.	 Within the CUI temperature range cycling above or below it intermittently.

d.	 Above or below the CUI temperature range cycling into it intermittently.

5.2	 The variability of temperature and dry/wet environments shall be stipulated by the end user. Typical standard 
temperature profiles are listed in Appendix A.
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