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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 otherwiz~
to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, >r as in-
demnifying or protection anyone against liability for infringement of Letters Patent. This standard represents min.mum
requirements and should in no way be interpreted as a restriction on the use of better procedures or materials. . 'either
is this standard intended to apply in all cases relating to the subject. Unpredictable circumstances msy n>gate ‘he use-
fulness of this standard in specific instances. AMPP assumes no responsibility for the interpretation c. ‘ise «*his stan-
dard by other parties and accepts responsibility for only those official AMPP interpretations issued by Ai.*PP in accor-
dance with its governing procedures and policies which preclude the issuance of interpretations by . adividual volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, ¢avirc *men al, and regulatory
documents and for determining their applicability in relation to this standard prior to.its *:.c> Ti.'=’/AMPP standard may not
necessarily address all potential health and safety problems, or environmental hazarc - ass »ciated with the use of mate-
rials, equipment, and/or operations detailed or referred to within this standard - Users ct this AMPP standard are also
responsible for establishing appropriate health, safety, and environmental p. ~te ction practices, in consultation with ap-
propriate regulatory authorities, if necessary, to achieve compliance with a-.; exi. ting applicable regulatory requirements
prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic-=2vic:v and may be revised or withdrawn at any time in
accordance with AMPP technical committee procedures. AMPF requ res that action be taken to reaffirm, revise, or with-
draw this standard no later than five years from the date of initiax publication and subsequently from the date of each
reaffirmation or revision. The user is cautioned to obtair the latest edition. Purchasers of AMPP standards may receive
current information on all standards and other AMPP/ {ACE/SSPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, Houston, Texas 77084-514< T l: +1-281-228-6200, email: customersupport@ampp.org).
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Foreword

This AMPP standard establishes a standard test procedure for pack bed carburization of alloys used for ethylene man-
ufacture. The pack bed carburization procedure is specified in this standard because it is simple to perform. The test
specimen geometry chosen reflects the intent of the procedure to be used for evaluation of carburization of furnace tube
alloys intended for ethylene manufacture.

This standard also establishes two recommended methods—combustion analysis and chemical etching—for measur-
ing the relative carburization of alloys for tubes intended for service in ethylene manufacture, or for assessing the per-
formance of these tubes after service. Application procedures for the two methods are defined in detail. The combustic
analysis method is preferred because it is quantitative. The chemical etching method is simpler and less ex, ensive,
but is only semiquantitative. Other methods considered and the reasons they are not recommended are diccusc=d in
Appendix A (honmandatory).

The carburization measurement methods in this standard may be used independently from the pack “ad «arburization
procedure when assessing the condition of tubes after service or when other carburization procedues have been
performed.

This standard is intended to assist designers, operators, producers, fabricators, users, anc *esting laboratories in the
selection of furnace tube alloys used for ethylene manufacture.

In AMPP standards, the terms shall and must are used to state requirements and a. z considered mandatory. The
term should is used to state something that is recommended, but is not co: 3id :red mandatory. The term may is used
to state something considered optional.

Section 1: Gene-al

1.1 This standard was developed to address a need for a .*zdardized method to test the relative carburization
of various furnace tube alloys used for ethylene manufacture. MTI™ Publication No. 52" provides definitive
guidelines for developing standard carburizatio.: tes..ng methods for broader applications, and procedures for
measuring the test result, but does not specity ~ standard method. This AMPP standard defines a standard
pack bed carburization procedure and ~:=nuc* 1 methods for measurement of the relative carburization of alloy
tubes intended for use in ethyler= m¢ n:iiacture.

1.2 The pack bed carburization proce dure is specified because of its ease of application. Gas carburization proce-
dures require a more complex <;»n ratus. This procedure is designed so that alloys may be carburized without
the use of expensive or corplicated laboratory equipment. The user of this procedure is cautioned that the
pack bed carburizatior prc-~edure does not duplicate the carburizing conditions in the furnace tubes used for
ethylene manufacture. However, it has been shown to be a reliable procedure that produces a standard car-
burizing environn.en. suiwable for the evaluation of the relative carburization of alloys.

1.3 Tubular serments a. = specified as the test specimens to ensure that the test specimens have similar mac-
rostructuras, . nicrostructures, and geometry to those typically used in furnaces for ethylene manufacture. A
standcrd roference test specimen shall be used for each set of carburization exposures. The reference test
specime.. shall be alloy UNS® N08810 (alloy 800H).

14 “ajhurization data for proprietary alloys and for standard alloys such as UNS J94204 (ACI® HK-40) have
gene rally been developed by tube suppliers. Because of variations in testing and measuring methodologies,
utternpts to compare carburization data from one supplier to another for specific temperature ranges have not
always provided consistent results. Standardization of the carburization procedure and measurement meth-

() Materials Technology Institute (MTI), 1215 Fern Ridge Parkway, Ste. 206, St. Louis, MO 63141-4405, www.mti-global.org.

@ Unified Numbering System for Metals and Alloys (UNS). UNS numbers are listed in Metals & Alloys in the Unified Numbering System, 14th ed. (Warrendale, PA: SAE
International and West Conshohocken, PA: ASTM International, 2023).

@ Alloy Casting Institute (ACI) is part of the Steel Founders’ Society of America, 780 McArdle Dr., Unit G, Crystal Lake, IL 60014-8155.
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