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This standard is issued under the fixed designation E 1338; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope a specification. While this guide includes a number of test

1.1 This guide covers the identification of metals and alloydesult data elements, such data elements are included in this
in computerized material property databases. It establishedUide only for the purposes of material identification.
essential and desirable data elements that serve to uniquely1-4 Reporting of contracted test r_esults, such as.certlf!cauon
identify and describe a particular metal or alloy sample as welf€st results, shall follow the requirements described in the
as properties that identify a given metal or alloy in general. material specification, or as agreed upon between the purchaser

1.1.1 This guide does not necessarily provide sufficient dat&nd the manufacturer. - o
elements to describe weld metal, metal matrix composites, or 1.5 This guide contains a limited number of data elements

joined metal$ related to material test results. These data elements are for
1.1.2 The data element identified herein are not all germar@aterial identification purposes and are not intended to replace
to every metal or alloy group. the more detailed sets of data elements listed in guides such as

1.1.3 Different sets of data elements may also be applieuide E 1313 covering data recording formats for mechanical
within a given metal or alloy group depending on conditions ort€sting of metals. For material identification purposes, the data
applications specific to that metal or alloy group. Further,gléments in this guide include typical, nominal, or summary
within a particular metal or alloy group, different sets of dataProperties normally derived from a population of individual
elements may be used to identify specific material conditionsSPecimen tests. If warranted by the scope of a particular

1.1.4 Table 1 on Recommended Data Elements and Tabléktabase system, the system might provide links between the
2-17 on values for specific data elements appear at the end Bfaterial identification data elements given in this guide, and
this guide. the individual specimen test results recorded in accordance

1.2 Some of the data elements in this guide may be usefiyith other g_uides corresponding to particular test methods.
for other purposes. However, this guide does not attempt to 1.6 Material Classes-See ANSI/AWS A9.1-92 for arc
document the essential and desirable data element for arfyelds, Guide E 1308 for polymers, Guide E 1309 for compos-
purpose except for the identification of metals and alloys i€ material, and Guide E 1471 for fibers, fillers, and core
computerized material property databases. Other purposedaterials. ASTM Committee E-49 is developing guides for
such as material production, material procurement, and mat&ther material classes.
rial processing, _ea_ch may have different mate_rlal d_ata rgportmg Referenced Documents
requirements distinct from those covered in this guide. A _
specific example is the contractually required report for a 2:1 ASTM Standards: _ _ _
material property testing series. Such a report may not contain E 8 Test Methods for Tension Testing of Metallic Materfals
all the data elements considered essential for a specific E8M Test Mgthods for Tension Testing of Metallic Mate-
computerized database; conversely, this guide may not contain _"als [Metric] , ,
all the data elements considered essential for a contracted testE 380 Practice for Use of the International System of Units
report. (SI) the Modernized Metric Systein

1.3 Results from material tests conducted as part of the E 527 Practice for Numbering Metals and Alloys (UNS)
procurement process are often used to determine adherence td= 616 Terminology Relating to Fracture Testing

E 1308 Guide for Identification of Polymers (Excludes
Thermoset Elastomers) in Computerized Material Property
Databases

1 This guide is under the jurisdiction of ASTM Committee B-8 on Metallic and
Inorganic Coatingsand is the direct responsibility of Subcommittee B08.01 on
Ancillary Matters. This guide was developed in cooperation with Committee B-7on———————

Light Metals and Alloys. 3 Discontinued. Se&997 Annual Book of ASTM Standardf) 14.02.
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E 1309 Guide for Identification of Composite Materials in lots it procures, or even properties of a specific piece or sample
Computerized Material Property Databases from a lot. Consequently, some of the data elements identified

E 1313 Guide for Recommended Formats for Data Records this guide might not be applicable in every database
Used in Computerization of Mechanical Test Data forinstance.

Metal$ 4.5 The extent of material identification implemented in a
E 1443 Terminology Relating to Building and Accessing particular database depends on its specific purpose. A single
Material and Chemical Databa$es organization may include substantial detail in its database. Less

E 1471 Guide for the Identification of Fibers, Fillers, and detail may be included in a common database used by several
Core Materials in Computerized Material Property Data-organizations because of commercial and other considerations.
base$ Since metals and alloys are diverse and the technologies are

2.2 Other Standards: always changing, recommendations should not be regarded as

ISO Standard: 3166 Codes for Representation of Names a@fxclusive of additional data elements for material identifica-
Countries Quantities, Units and Symbols in Physicaltion. The recommended data elements should be expanded if
Chemistry—IUPAC additional detailed information which serves to identify mate-

ANSI/AWS A9.1-92 Standard Guide for Describing Arc rials is to be recorded.

Welds in Computerized Material Property and Nonde- 4.6 A number of data elements are considered essential to

structive Examination DatabaSes any database and need to exist in the database. Data elements
] are considered essential if they are required for users to have
3. Terminology sufficient information to interpret the data and be confident of
3.1 Computer-related technical terms in this guide areheir ability to compare sets of data for materials from different
defined in Terminology E 1443. sources. Failure to complete an essential data element may
o render the record unusable in a database or in data exchange.
4. Significance and Use Essential refers to the quality or completeness of recorded data,

4.1 This guide describes the types of information that areand does not necessarily have direct meaning relative to
indispensable for uniquely identifying a metal or alloy in a database structure. In some cases, the identified data element
computerized database. The purpose is to facilitate standarehight be accommodated within a particular database without
ized storage and retrieval of the information with a computergxplicitly including a field just for the essential data element.
and allow meaningful comparison of data from different Additionally, a database schema may require additional data
sources. fields to be not null to maintain data record integrity or to

4.2 Many numbering systems for metals and alloys havémplement a mandatory data relationship. These additional
been developed which are based on their chemical compodiields are beyond the scope of this guide. Finally, it is also
tions. Separate systems have also evolved to describe theted that a data element identified as essential in this guide
thermomechanical condition of metals and alloys in order tamight not be relevant for a database created for a specific
narrow their description. It is the separation into logical dataapplication of limited scope.
elements from these complex, historically significant, and 4.7 This guide presents a listing of the data elements and
overlapping systems of identification that is the challenge irdoes not intend to define any single organization of the data
the identification of metals and alloys within computerizedelements to be used in either a logical or physical model for the
databases. database. The data element lists are divided by group headings

4.3 This guide is intended to provide a common startingfor discussion purposes only. The group headings are not
point for designers and builders of materials property dataintended to identify normalization of the database model; this
bases. This guide generally identifies the contents of thés left to the database designer.
database in terms of data elements, but does not recommend4.8 Numerous data elements listed in this guide may need to
any particular logical or physical database design. A databadse repeated to identify even a single material. Depending on
builder has considerable flexibility in designing a databasehe database purpose or design, it may be appropriate to design
schema, and it is intended that this guide support that flexibilthe database to enable additional repeatable data elements.
ity. How the database should accommodate multiple values for a

4.4 It is recognized that material property databases will bgjiven data element is another question left to the database
designed for different levels of material information and for designer.
different purposes. For example, a database developed by an =
industry trade group might only identify typical properties © Guidelines
generally representative of those for a particular metal or alloy, 5.1 The data elements recommended for material identifi-
and not actual values measured on a specific sample. On tigation are listed in Table 1. Descriptions of each data element
other hand, a business might desire to manage data on speciéite provided in Section 6. Table 1 includes; & data element

number, R) a descriptive name for each data elemeBijtdata
type, and 4) category sets, value sets, or units.

7 Annual Book of ASTM Standardéol 15.03. 5.1.1 Data Element NumberA reference number for ease
< ?tAgggflg'e from ISO, 1 Rue de Varembe, Case Postale 56, Crt 1221, Genevayf (ealing with the individual data elements within this guide.

WSI’ ,ZAvailabI.e from American National Standards Institute, 11 W. 42nd St., 13thThe data element number has no permanent value and does not
Floor, New York, NY 10036. become part of the database itself. Documents
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5.1.2 Descriptive Data Element NameThe complete and 5.4 Data elements are provided for characterization of a
unambiguous name, descriptive of the data element beingnaterial’s microstructure in terms of grain size measurements
identified. and description of its microstructure, including microstructure

5.1.3 Data Type—The kind of data to be included in the data classification. Additional data elements should be added for
element, such as the type of number, character string, and daher aspects of metallographic characterization if judged by

5.1.3.1 String—Textual data element. the database designer to be appropriate for a particular system.
5.1.3.2 Real—Any rational, irrational, and scientific real Examples of additional items that should be considered for
number. addition are the following: distribution of elements to grain
5.1.3.3 Integer—An integral number. bounda_ries, presence of voids or inclusions, phase content, and
5.1.3.4 Date—The calendar date in the Gregorian calendarx'ray diffraction measuremfants. Images are pften an important
in the YYYY-MM-DD format. part of the record of materials characterization and should be

made available to the user of the database if appropriate for a
particular system. Although this guide does not recommend
tandard means to handle records of images, data elements

or, in the case of properties or other numeric data, the units i sociated with the storage or indexina of im hould b
which the numbers are expressed. Candidate values for boffySO¢! Wi X 9 Indexing of Images shou €
gded when appropriate.

category and value sets are frequently given in separate tabl&
in this guide. The database implementation should provid
some means of maintaining these lists of allowable values and
presenting them to the database user. The distinction between6.1 The individual data elements recommended for the
category and value sets identified below primarily relates to thédentification of metals and alloys are described in this section.
degree of control over additions to these lists of values. The data elements are numbered consecutively matching the
5.1.4.1 A category set is a closed set listing all possible (opumbers listed in Table 1. Section headings are used to group
acceptable) values the data element may take. Because tifigta elements both in the following paragraphs and in Table 1.
guide is intended to apply to databases with different scope¥/hether or not these logical groupings have any significance to
and purposes, values listed in sample tables in this guide a@h actual database will depend on the particular database model
generally not identified as category sets, but it may beused in that instance. Provisions should be designed in the
appropriate to treat them as such in a particular databagéatabase for repeated values of data elements, or for sets of
application. The database application should control or restricdata elements when it is indicated that they may repeat.
the addition of a new value to a category set. 6.1.1 Primary ldentifiers—Features which distinguish one
5.1.4.2 Avalue set is a representative set listing sample, bupaterial type from another and allow materials data to be
not necessarily all acceptable values the data element may tal@ouped by broad material type. The existence of some of the
In this case, the database application generally should providéllowing data elements will likely vary depending on the
some means for a new value to be added to the value ségope of the database.
maintained by the database system. 6.1.1.1 Material Class(1)—The broad material class, in this
5.1.4.3 The units listed are SI, in accordance with Practic€ase, metal (as distinct from ceramic, polymer, composite, and
E 380, followed by inch-pound units in parentheses. Althougts0 forth).
both sets of units are listed in this guide, it is left to the 6.1.1.2 Family Name(2)—The broad alloy family defined
database designer to decide whether a single data unit systdii the primary alphabetical identifier defined in Practice E 527.
will be used to store values for a given data element or whethdrxamples are copper and copper alloys and tool steels. See
the database design will support storage of data in mixed unit§able 2.
with necessary tracking of units for each data element entry. 6.1.1.3 Family Subclasg3)—A more specific division of
Data elements for tracking units are generally not identified irthe family name descriptive of a particular alloy system; for
this guide. example, some subclasses of AISI and SAE Carbon and Alloy
5.2 This guide does not provide specific recommendationSteel may be chromium-molybdenum, rephosphorized, low
relative to either the logical or the physical design of thecarbon, and high carbon. The secondary division of some of the
database for storing material property data. Accordingly, interalphabetical identifiers in Practice E 527 are additional ex-
nal data element associated only with a particular databag@mples of subclasses. See Table 3.
model, such as index fields or fields containing counts of 6.1.1.4 Common Namé) (essential and may repeat)—Any
repeating data, are not provided since their existence will var§requently used domestic or international name for a particular
depending on the particular database design. metal or alloy. It may be a commercial or trade name which has
5.3 The value sets and category sets identified in this guideroad usage or part of a specification designation, such as
are to be used for the identification of any type of metal or4140. A specific alloy may have more than one common name.
alloy. Aluminum, copper, and steels are three specific types dRecommended standard common names include those used in
material which are identified in this guide to serve as exampleBractice E 527,
and because there has been specific interest in providing 6.1.1.5 Application Group(5)—A broad end usage for the
guidelines for these common metal families. For some of thenetal (for example, electrical conductor or pressure vessel).
lists of values, candidate values are identified and associated6.1.1.6 Product Group(6)—A broad end product (for ex-
with one of these types of metal. ample, water tube, bus bar, wire, or riveDOCleentS
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6.1.2 Material Specification(may repeat)—The following 6.1.4.5 Maximum Specified Compositiqa7)—The maxi-
data elements identify the material specification which ismum value of chemical composition specified in the material
recorded on drawings, requisitions, standards document, argpecification in terms of the Fraction type and Composition
design data in order to procure or fabricate a material. Theinits.
material being described may be covered by more than one g 1.5 Mechanical Properties Requiremer(tsiay repeat)—
specification. Material standard and specification are synpata element numbers 17 through 38 listed in Table 1 catalog
onyms. o the tensile, hardness, and Charpy impact energy property

6.1.2.1 UNS Number(7) (essential if a UNS number has requirements identified in the material specification. Data
been defined for the particular alloy)—The assigned number oflements are included to record the conditions for these tests if
the metal or alloy within the United Numbering System which specific ones are identified in the specification. All of these data
generally identifies the chemical composition and correspondgiements are self-descriptive. Tables 5-8 contain value sets or
to one or more standard material specifications. category sets for data elements associated with mechanical

6.1.2.2 Specification Organizatiof8) (essential)—A com-  nrgperties. The database designer should generalize and add to
pany; industry; or national, regional, or international organizatne data element numbers 35-38 for Charpy impact energy to

tion issuing the specification (for example, ASTM or SAE).  fracture requirements if needed to encompass other types of
6.1.2.3 Specification Numbe®) (essential}—The specifica- jmpact requirements.

tion number within the previously referenced organization.
; e\?igibzrfcgggcgfliﬁtelzosnp\e/gi:‘istl:gtﬁijo-?. (essential)—The year or 6.1.6.1 Original Producer(40)—The name of the manufac-
. ) . turer who made the metal or alloy.

6.1.2.5 Designation Keyword(11) (essential and may o
repeat)—The keyword used in the material specification to 6-1.6.2 Country of Origin (41)—The tr,1ree-character code
identify the type of designation or classification for the metal ordescribed in 1ISO 3166 for the producer’s country.
alloy as identified by the Designation Value data element. 6.1.6.3 Producer’s Facility (42)—The name of the manu-
Provisions for repeated pairs of Designation Keyword andacturing plant.
Designation Value data elements should be provided. See Table6.1.6.4 Production Datg43)—The date of material produc-
4. tion assigned by the primary material producer.

6.1.2.6 Designation Valug12) (essential and may repeat)—  ¢.1.6.5 Primary Process Typd44)—Identification of the
The value defined in the material specification for the materiahrimary process used to produce the material.
type or classification identified in the Designation Keyword
data element.

6.1.6 Primary Material Producer

6.1.6.6 Melt Practice (45)—The name of the melting pro-

" . . cedure. See Table 9.

6.1.3 Specified PropertiesThe following data elements 6.1.6.7 Cast Practice(46)—Th f th . s
identify chemical composition and mechanical properties iden- =~ ast Practice(46) ~!nhename o the primary cast
tified in the material specification as requirements for certifi-1'9 Procedure, for example, ingot or continuous. See Table 10.
cation of the material relative to the material specification. ~ 6.1.6.8 Heat Number (47) (essential)—The identifying

6.1.4 Composition Requirementsay repeat)—The limits humber assigned by the material producer which generally
for chemical composition for the material identified in the identifies all the material produced in the same primary process
material specification are recorded by repetition of the follow-€vent. This number is often associated with the final melt and
ing data elements for the chemical element, fraction type, unitddentifies the common chemical composition of the heat of
and limiting values. material.

6.1.4.1 Element Symba(13)—The IUPAC symbol for the 6.1.7 Material Processingmay repeat)—The following set
chemical element or the identifier for a combination ofof data elements should be repeated for each of the significant
chemical elements which might be specified to be measured gwocesses applied to the material following its primary produc-
a unit. tion.

6.1.4.2 Fraction Type(14)—The parameter that labels the 6.1.7.1 Processor's Nam@8)—The name of the organiza-
fractional composition value. Preferred values are mass, vokion that processed the material after initial production.

ume, or mole. Due to their extensive usage for metals, weight g 1 7 2 processor's Country49)—The three-character code
fraction is an acceptable alternative to mass fraction, andescribed in 1ISO 3166 for the producer’s country.

guomlc fraction is I|keyV|se an alternau\_/e_ to mole fraction. This 6.1.7.3 Processor’s Facility Namé50)—The name of the
ata element is optional if the definition of the database )
restricts chemistry values to a single fraction type. processing plant. , . )

6.1.4.3 Composition Unitg15)—The scale of the composi- _ 6-1.7-4 Processor's Assigned Production Da(s1)—The
tion fraction. Allowable values are percent (%) and parts pefat€ of the material’'s processing assigned by the processor.
million (ppm). This data element is optional if the definition of ~ 6.1.7.5 Process Typé52) (essential)—Descriptive term or
the database restricts chemistry values to a single set of unitghrase identifying the process performed.

6.1.4.4 Minimum Specified Compositiofi6)—The mini- 6.1.7.6 Process Lot NumbegB3)—The number assigned by
mum value of chemical composition specified in the materiathe processor to identify the material from the same heat and of
specification in terms of the Fraction Type and Compositiorthe same form, condition, and size, and receiving the same heat
Units. treatment in a batch process or one contivﬂ@ﬂmﬁhﬂs
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