®
AMPP TR21499-2022
Approved December 15, 2022

Currently Used Procedures for Dry Film
Thickness Measurement and Recording for
Coatings on Railcars

©2022 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.

AMPP TR21499-2022 Documents

Document Sharing Hub

Full document details: AMPP TR21499-2022


http://www.avadocuments.com/doc/ampp-tr21499-2022
http://www.avadocuments.com/doc/ampp-tr21499-2022

Currently Used Procedures for Dry Film
Thickness Measurement and Recording for
Coatings on Railcars

This AMPP technical report 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
technical report or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in
conformance with this technical report. Nothing contained in this AMPP technical report 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 indemnifying or protecting anyone against liability for infringement of letters patent.
This technical report represents minimum requirements and should in no way be interpreted as a restriction on the use
of better procedures or materials. Neither is this technical report intended to apply in all cases relating to the subject.
Unpredictable circumstances may negate the usefulness of this technical report in specific instances. AMPP assumes
no responsibility for the interpretation or use of this technical report by other parties and accepts responsibility for only
those official AMPP interpretations issued by AMPP in accordance with its governing procedures and policies which
preclude the issuance of interpretations by individual volunteers.

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

CAUTIONARY NOTICE: AMPP technical reports may be revised or withdrawn at any time in accordance with AMPP
standards committee procedures. The user is cautioned to obtain the latest edition. Purchasers of AMPP technical

reports may receive current information on all AMPP publications by contacting AMPP Customer Support, 15835 Park
Ten Place, Houston, TX 77084-5145 (Tel: +1 281-228-6200, email: customersupport@ampp.org).

Document History:

2022-12-15: Approved by AMPP Standards Committee (SC) 17, Rail & Land Transportation

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

This technical report outlines the procedures and equipment currently used for the measurement and recording of dry
film thickness (DFT) of coatings on railcars.

This report does not endorse a specific procedure or equipment, but is intended to inform railcar owners, lessees, build-
ers, and repair facilities of the various procedures and equipment being used. The content of this report was derived
from the results of an industry survey conducted in August 2014. The survey participants’ affiliation with the rail industry
consisted of coating manufacturers, applicators, engineers or specifiers, third party inspectors, DFT gauge manufactur-
ers or suppliers, and railcar owners and lessees.

AMPP technical reports are intended to convey technical information or state-of-the-art knowledge regarding cor-
rosion. In many cases, they discuss specific applications of corrosion mitigation technology, whether considered
successful or not. Statements used to convey this information are factual and are provided to the reader as input and
guidance for consideration when applying this technology in the future. However, these statements are not intended
to be recommendations for general application of this technology and must not be construed as such.

Scope

This AMPP technical report is intended for use by North America-based rail car manufacturers, owners, operators, and
repairers who are seeking guidance concerning DFT measurement of coatings applied to rail cars.

Rationale

The procedures currently being used to measure and record the DFT of coatings on railcars are usually company-spe-
cific procedures that often vary drastically from one company to another. In some cases, these procedures are formal
written documents that are used by the applicator or inspector while taking and recording DFT readings. In other cases,
there are no formal written documents to follow, the procedure is based on institutional knowledge or on-the-job training.

Inherently, these inconsistent procedures and the discretionary use of SSPC-PA 2 create varied inspection results that
can lead to unnecessary repairs or complete rework.

Referenced Standards and Other Consensus Documents

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

SSPC-PA 2 Procedure for Determining Conformance to Dry
Coatings Thickness Requirements

Introduction

While many industrial coating applicators and inspectors use SSPC-PA 2 in its entirety, the railcar industry uses it in
more of a discretionary manner such as:

»  For daily verification and necessary adjustment of DFT gauges
»  For acceptance criteria of allowable DFT range (SSPC-PA 2 Levels 1-5)
+  For conflict resolution

Third-party or railcar owner or lessee inspectors often take and record DFT readings as well. In most cases, these
inspections consist of taking numerous random DFT readings in confined areas within easy reach, focusing specifically
on known problem areas (i.e., just off the weld seams, tie-in areas, hard-to-spray areas, etc.).
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Current Equipment Used for DFT Measurement

A Type 1 (pull-off) gauge has a permanent magnet that is brought into direct contact with the coated surface. The force
necessary to pull the magnet from the surface is measured and interpreted as the coating thickness value on a scale
or display on the gauge. This type of gauge does not have DFT recording capability.

A Type 2 (electronic) gauge uses electronic circuitry to convert a reference signal into coating thickness. This type of
gauge has DFT recording capability.

Type 2 gauges are predominantly being used to measure and record the DFT of coatings on railcars, however there are
still some instances where Type 1 gauges are used.

Current Procedures for DFT Measurement

The most common procedure uses a specified number of DFT readings for each coat with the readings taken in a par-
ticular order or sequence using a car diagram.

Other procedures include taking random DFT readings for each coat, random DFT readings for the final coat, or taking
a specified number of DFT readings for the final coat taken in a particular order or sequence using a car diagram.

Current Procedures for DFT Measurement Recording

The majority of users take and record single gauge readings, while some record the average of three readings.

Since recording Type 2 gauges are predominantly used, a printed report of the DFT readings is commonly generated
and retained in the railcar file. When non-recording Type 1 and Type 2 gauges are used, the DFT readings are com-
monly handwritten on a railcar diagram, which is also retained in the railcar file.

Current technology of gauges allows for the importing of DFT readings directly onto railcar diagrams. Some gauge
manufacturers use railcar facility diagrams in a spreadsheet or text file format, and with some minor formulation, those
diagrams can be auto-populated with the DFT readings. Other gauge manufacturers, using their software, will convert
railcar facility diagrams into a format compatible with the DFT gauge, and those diagrams will be auto-populated with
the DFT readings. In some cases, those diagrams will be visible on the DFT gauge screen while taking the DFT read-
ings. In both cases, the diagrams containing DFT readings can be printed and retained as part of the railcar file records.

Sample Railcar Diagrams
A few of the survey responders provided samples of railcar diagrams that are used in their organizations. Some of the

sample diagrams are based on the DFT measurement method of recording the average of three gauge readings (Fig-
ures 1 - 3), and others are based on the single gauge reading method (Figures 4 - 9).
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