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Steel, Stainless Steel, Related Alloys, and Ferroalloys
This standard is issued under the fixed designation A 941; 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 epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope * manganese, but does not prescribe a minimum limit for

1.1 This standard is a compilation of definitions of terms

related to steel, stainless steel, related alloys, and ferroalloys.

1.2 When a term is used in an ASTM document for which
Committee AO1 is responsible, it is included herein only when
judged, after review by Subcommittee A01.92, to be a gener-
ally usable term.

1.3 Some definitions include a discussion section, which is
a mandatory part of the definition and contains additional
information that is relevant to the meaning of the defined term.

1.4 Definitions of terms specific to a particular standard will

chromium, cobalt, columbium (niobium), molybdenum,
nickel, tungsten (wolfram), vanadium, or zirconium.

Discussion—Except as required above, it is permissible for carbon
steel specifications to prescribe limits (minimum or maximum, or both)
for each specified alloying element, subject to the following restrictions
for the heat analysis limits in mass percent:

(a) for wrought carbon steel products, the specified maximum limit is
not to exceed: 0.10 for aluminum, 0.60 for silicon, and 0.050 for
titanium;

(b) for carbon steel castings, the specified maximum limit is not to
exceed: 0.10 for aluminum, 1.00 for silicon, and 0.050 for titanium.

appear in that standard and will supersede any definitions of (c) for carbon steelsthat are required to be rephosphorized, the

identical terms in this standard.

2. Referenced Documents

2.1 ASTM Standards:
E 112 Test Methods for Determining Average Grain 3ize

3. Terminology
3.1 Definitions of General Terms:

alloy steel, n—a steel other than astainless steel that
conforms to a specification that requires one or more of the

specified minimum limit for phosphorus is not to be less than 0.040;
(d) for carbon steelsthat are required to be resulfurized, the specified
minimum limit for sulfur is not to be less than 0.060;

(e) for carbon steelsthat are not required to be rephosphorized or
resulfurized, the specified maximum limit is not to exceed: 0.60 for
copper, 0.050 for phosphorus, and 0.060 for sulfur; and

(f) for carbon steelsthat are required to contain boron, copper, or lead,
the specified minimum limit is not to exceed: 0.0005 for boron, 0.35 for
copper, and 0.25 for lead.

cast analysis-Deprecated term. Use the preferred tereat

analysis

following elements, by mass percent, to have a minimuntertificate of compliance, n—in manufactured producfsa

content equal to or greater than: 0.30 for aluminum; 0.0008
for boron; 0.30 for chromium; 0.30 for cobalt; 0.06 for
columbium (niobium); 0.40 for copper; 0.40 for lead; 1.65
for manganese; 0.08 for molybdenum; 0.30 for nickel; 0.60
for silicon; 0.05 for titanium; 0.30 for tungsten (wolfram);
0.10 for vanadium; 0.05 for zirconium; or 0.10 for any other

document that states that the product was manufactured,
sampled, tested, and inspected in accordance with the
requirements of the specification (including year of issue)
and any other requirements specified in the purchase order or
contract, and has been found to meet such requirements.

Discussion—A single document, containing test report information

alloying element, except sulphur, phosphorus, carbon, and and certificate of compliance information, may be used.

nitrogen.

capped steel,n—a rimmed steel in which, during ingot
solidification, the rimming action was limited by mechanical
or chemical means.

carbon steel,n—a steelthat conforms to a specification that
prescribes a maximum limit, byeat analysisin mass
percent, of not more than: 2.00 for carbon and 1.65 for

certifying organization, n—in product specificationsthe

entity responsible for the conformance and certification of
the product to the specification requirements.

coarse grain practice, n—a steelmaking practice for other

thanstainless steethat is intended to producekdled steel
in which aluminum, columbium (niobium), titanium, and
vanadium areesidual elements

cold working, n—mechanical deformation of a metal at

1 This terminology is under the jurisdiction of ASTM Committee AO1 on Steel,

temperatures below itecrystallization temperature.

Stainless Steel, and Related Alloys and is the direct responsibility of Subcommitteglefect, n—an imperfection of sufficient magnitude to warrant

A01.92 on Terminology.
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rejection based on the specified requirements.

*A Summary of Changes section appears at the end of this standard.
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direct quenching, n—in thermomechanical processing Discussion—The heat analysis limits (minimum or maximum, or
quenchingimmediately following the final hot deformation. ~ both) that are permitted to be prescribed in interstitial-free steel
electronic data interchange,n—the computer to computer speufncatngns are as glvgn_mthe_defl_mtlonctarbon stee| except that
exchange of business information in a standardized format. the 0.050 % maximum limit for titanium does not apply.
ellipsis, n—in a tabular entry three periods (...) that indicate killed steel, n—a steel deoxidized to such a level that
that there is no requirement. essentially no reaction occurred between carbon and oxygen
fine grain practice, n—a steelmaking practice for other than  during solidification.
stainless steethat is intended to produceldlled steelthat laser beam welding,n—a welding process that uses a laser
is capable of meeting the requirements specified for fine beam as the heat source.
austenitic grain size. lot, n—a definite quantity of product manufactured under

. . conditions that are considered uniform.
Discussion—It normally involves the addition of one or more I | h h b |
austenitic grain refining elements in amounts that have been establishcjsg\{v'a OY .Stee ,n—a stee| other than acarbon S,t_ee Qr an
by the steel producer as being sufficient. Austenitic grain refining Interstitial-free steel, that conforms to a specification that

elements include, but are not limited to, aluminum, columbium requires the minimum content for each specified alloying

(niobium), titanium, and vanadium. element to be lower than the applicable limit in the definition
for alloy steel

manufacturer, n—the organization responsible for the conver-
sion of materials into products meeting the requirements of
a product specification.

Discussion—Grain size is usually estimated or measured on the myltiple heat, n—two or more moltenprimary heats, in

cross section of an aggregate of grains, and designated by an ASTM \yhole or in part, combined in a common ladle or in a
grain size number. (See Test Methods E 112.) common non-osc;illating mold

grain size, n—the dimensions of the grains or crystals in a
polycrystalline metal, exclusive of twinned regions and
subgrains when present.

heat, n—a generic term denoting a specifat of stee| based Discussion—A multiple heat is identified by a singléieat number

upon steelmaking and casting considerations. representative of theultiple heat, or by the individuaheat numbers
of the primary heats contained in themultiple heat. The heat
analysisof a multiple heat identified by a singldeat number is the
remelted heat In product specifications, the terheat generally is weighted average analysis of the individpaimary heats contained in

used, without qualification, to mean theimary , multiple, or re- the multiple heat. Two or more molterprimary heats sequentially
melted heat whichever is applicable. strand cast (poured into an oscillating mold) constitute a series of
individual heats not amultiple heat.

Discussion—Where it is necessary to be more definitive, the follow-
ing more specific terms are useghimary heat, multiple heat, and

heat analysis,n—the chemical analysis determined by the

steel producer as being representative of a speléat of plate-as-rolled, —the quantity of plate product rolled at one

time, either from an individual slab or directly from an ingot.

steel
heat number, n—the alpha, numeric, or alphanumeric desig- Discussion—This term does not refer to the surface condition or the
nator used to identify a specifleeat of steel heat-treatment state of the materialplate-as-rolled may be in the
high-strength low-alloy steel,n—a stee| other than aarbon as-rolled condition, or may have received one or more surface

steelor aninterstitial-free steel, that conforms to a speci-  reatments oheat treatments or both.

fication that requires the minimum content for each specifiegprimary heat, n—the product of a single cycle of a batch
alloying element to be lower than the applicable limit in the melting process.
definition foralloy stee| and the yield point or yield strength
of the product to be at least 36 ksi or 250 MPa.

hot-cold working, n—the mechanical deformation of austen-
itic and precipitation hardening steels at a temperature jugemelted heat,n—the product of the remelting of primary
below therecrystallization temperature to increase the heat, in whole or in part.
yield strength and hardness by plastic deformation or pre-  p,o.cqon—in the investment casting industry, the tesab-heais
cipitation hardening effects induced by plastic deformation, seq.
or both.

hot working, n—mechanical deformation of a metal at tem-
peratures above it®crystallization temperature.

Discussion—In the investment casting industry, the temmaster heat
is used.

residual element, n—in stee|] a specified or unspecified
element, not intentionally added, originating in the raw

imperfection, n—a material discontinuity or irregularity thatis ~ Materials, refractories, or surrounding atmospheres used in

detectable bynspection _ steel making. ' .
inspection, n—the process of measuring, examining, testing,”mmed steel, n—a steel that contained sufficient oxygen to

gaging, or otherwise comparing the unit of product with the 9€nerate carbon monoxide at the boundary between the solid

applicable requirements. metal and the remaining molten metal during solidification,
interstitial-free steel, n—a steelthat has essentially all of its ~ resulting in an outer layer low in carbon.

carbon and nitrogen chemically combined with stabilization

elements rather than being present interstitially.
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semikilled steel, —an incompletely deoxidizedteel that

cooling orcold working.

contained sufficient oxygen to form enough entrapped caraging, —a change in the properties of certasteels that

bon monoxide during solidification to offset solidification
shrinkage.
specified element,n—in stee] an element controlled to a
specified minimum, maximum, or range, in accordance with
the requirements of the applicable product specification.
stabilized stainless steeh—a stainless steethat conforms to
a specification that prescribes limits (minimum or range) for
titanium, columbium (niobium), tantalum, or a combination
thereof.

occurs at ambient or moderately elevated temperatures after
hot working or a heat treatmengyench aging, natural
aging, or artificial aging) or after a cold-working operation

(strain aging).

Discussion—The change in properties is often, but not always, due to
precipitation hardening, but never involves a change in the chemical
composition of thesteel

annealing, n—a generic term covering any of sevetsat

Discussion—Such limits are sometimes expressed as a function of

the carbon and nitrogen contents. In an appropriately annealed condi-

tion, astabilized stainless steavill resist sensitization to intergranular
corrosion associated with the precipitation of chromium carbide at
grain boundaries as a result of thermal exposure, su@nasaling,
stress relieving welding, or high temperature service. Resistance to
sensitization to intergranular corrosion is dependent upon the corrosiv-
ity of the environment. The condition of being stabilized with respect
to sensitization is frequently demonstrated by passing one or more

treatments.

Discussion—This treatment is used for purposes such as reducing
hardness, improving machinability, facilitatimgld working, produc-
ing a desired microstructure, or obtaining desired mechanical, physical,
or other properties. Where applicable, it is preferred that the following
more specific terms be usellack annealing, box annealing, bright
annealing, flame annealing, full annealing, graphitization anneal-
ing, intermediate annealing, isothermal annealing, process anneal-

standard corrosion tests for sensitization. ing, quench annealing, recrystallization annealing, spheroidizing
and subcritical annealing. The term ‘annealing” without qualifica-
tion, implies full annealing. Any process ofannealing will usually
reduce stresses; however, if the treatment is applied for the sole purpose

of stress reduction, it should be designasé@ss relieving

stainless steelp—a steelthat conforms to a specification that
requires, by mass percent, a minimum chromium content of
10.5 or more, and a maximum carbon content of less than
1.20.

steel, r—a material that conforms to a specification that
requires, by mass percent, more iron than any other eleme
and a maximum carbon content of generally less than 2.

Ar.,, Ary, Arg, Ar,—Seetransformation temperature.

rall{'[ificial aging, n—aging above room temperature.

austempering, n—heat treatment involving quenching a
steel object from a temperature above trensformation
Discussion—The iron content requirement is not normally stated in ~ range in a medium maintained at a temperature above the

the specification and is not normally determined by chemical analysis, martensite rangesufficiently fast to avoid the formation of

but is taken to be 100 % minus the sum of the mean values permitted high temperature transformation products, and then holding

by the specification for all other elements having a specified range or a . . L
specified maximum. For conformance purposes, this calculated value it at that temperature until transformation is complete.

for iron is compared on an individual basis to the mean values2UStenitizing, n—forming austenite by heating a steel object
permitted by the specification for each of the other elements having a above thetransformation range.

specified range or a specified maximum. Some chromium-containindpaking, n—heating to a low temperature in order to remove
steels may contain more than 2 % carbon; however, 2 % carbon is gases.

generally considered to be the demarcation betvegegland castiron.  patch furnace, n—a heating device within which steel objects

strain hardening, n—an increase in hardness and strength of are held stationary or oscillated during the thermal process-
a metal caused by plastic deformation at temperatures below INg cycle.
its recrystallization temperature. (Syn.work hardening black annealing,n—box annealingsteel sheet, strip, or wire.
test record, n—a document or electronic record that containsblank carburizing, n—simulating thecarburizing operation
the observations and derived data obtained by applying a Without introducing carbon.

given test method. _ _ Discussion—This is usually accomplished by using an inert material
test report, —a document that presents the applicable quali- in place of the carburizing agent, or by applying a suitable protective
tative or quantitative results obtained by applying one or coating on the object being heat treated.

more given test methods.

blank nitriding, n—simulating the nitriding operation without
Discussion—A single document, containing test report information  introducing nitrogen.

and certificate of compliance information, may be used. o ) ) ) )
Discussion—This is usually accomplished by using an inert material

unspecified elementp—in stee] an element not controlled to  in place of the nitriding agent, or by applying a suitable protective
a specified minimum, maximum, or range, in accordance coating on the object being heat treated.

with the requirements of the applicable product SpeCiﬁc""l:)luing, n—subjecting the scale-free surface of a steel object to

tion. L , the action of air, steam, or other agents at a suitable
St3'2I Definitions of Terms Relating to Heat Treatment of temperature, thereby forming a thin blue film of oxide and
eels:

improving the object’s appearance and corrosion resistance.
AC., Ac;, Ac;, Ac,—Seetransformation temperature.

Ae,,, Ae, Ae;, Ae,—Seetransformation temperature.
age hardening, n—hardening byaging, usually after rapid

Discussion—This term is ordinarily applied to sheet, strip, or
finished parts. It is used also to denote the heating of springs after
fabrication in order to improve their properties.
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