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Standard Specification for
General Requirements for Rolled Structural Steel Bars,
Plates, Shapes, and Sheet Piling *

This standard is issued under the fixed designation A 6/A 6M; 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 epsilone] indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope A 830/A 830M Plates, Carbon Steel, Structural Quality, Furnished to
. e . A Chemical Composition Requirements
1.1 This spemﬂcaﬂo%covers a group of common require A 852/A 852M Quenched and Tempered Low-Alloy Structural Steel Plate

ments that, unless otherwise specified in the material specifi-
cation, apply to rolled steel plates, shapes, sheet piling, and

with 70 ksi [485 Mpa] Minimum Yield Strength to 4 in.
[100 mm] Thick

. T . . A 857/A 857TM Steel Sheet Piling, Cold Formed, Light Gage
bars under each of the foIIowmg SpeCIflcatlonS issued b)f-\ 871/A 871M High-Strength Low Alloy Structural Steel Plate with Atmo-
ASTM: spheric Corrosion Resistance
ASTM A 913/A 913M Specification for High-Strength Low-Alloy Steel Shapes of
) L3 ) P Structural Quality, Produced by Quenching and Self-
A 36D/iS:I396nl\jI‘tlon Carbon Structural Stezltle of Spectfication Tempering Process (QST)
A 131/A 131M Str : A 945/A 945M Specification for High-Strength Low-Alloy Structural Steel
uctural Steel for Ships Plate with Low Carbon and Restricted Sulfur for | d
A 242/A 242M High-Strength Low-Alloy Structural Steel Walg Wbll ?:W aLI(.m an d Tes nﬁ ed Suliurfor Improve
A 283/A 283M Low and Intermediate Tensile Strength Carbon Steel Plates elda _||ty, ormability, and Toughness )
A 328/A 328M Steel Sheet Piling A 992/A 992M Spec'lflt;atlon forlSteeI for Structural Shapes for Use in
A 514/A 514M High-Yield Strength, Quenched and Tempered Alloy Steel Building Framing
Plate Suitable for Welding 1.2 Annex Al lists permitted variations in dimensions and
A 529/A 529M High-Strength Carbon-Manganese Steel of Structural Qual- . . .
ity mass (Note 1) in Sl units. The values listed are not exact
A 572/A 572M High-Strength Low-Alloy Columbium-Vanadium Steel conversions of the values in Tables 1 to 31 inclusive but are,
A 573/A 573M Structural Carbon Steel Plates of Improved Toughness i i i
A 588/A 588M High-Strength Low-Alloy Structural Steel with 50 ksi (345 Inst_ead, rounded or ratlonallz“ed”values_._ Co_n formance to_ A“r.‘ex
MPa) Minimum Yield Point to 4 in. [100 mm] Thick Al is mandatory when the “M” specification designation is
A 633/A 633M Normalized High-Strength Low-Alloy Structural Steel Plates used.
A 656/A 656M Hot-Rolled Structural Steel, High-Strength Low-Alloy Plate
with Improved Formability Note 1—The term “weight” is used when inch-pound units are the
A 678/A 678M Quenched-and-Tempered Carbon and High-Strength Low- standard; however, under S, the preferred term is “mass.”
Alloy Structural Steel Plates i i . .
A 690/A 690M High-Strength Low-Alloy Steel H-Piles and Sheet Piling for 1.3 Annex A2 lists the dimensions of some shape profiles.
AT09ATOOM G Use in N('jau'?ehES“t\"m”meLms Alov Structural Steel 1.4 Appendix X1 provides information on coiled product as
arbon and High-Strength Low-Alloy Structural Stee o
Shapes, Plates, and Bars and Quenched-and-Tempered a source of str_uctural plgtes, .shapes,_ sheet piling, _am_j_bars.
Alloy Structural Steel Plates for Bridges 1.5 Appendix X2 provides information on the variability of
A 710/A 710M Age-Hardening Low-_Carbon Nickel-Copper-Chromium-Mo- tensile properties in plates and structural shapes.
lybdenum-Columbium Alloy Structural Steel Plates 1.6 Appendix X3 provides information on weldabilit
A 769/A 769M Carbon and High-Strength Electric Resistance Welded Steel ' pp ! p : ' ' y
Structural Shapes 1.7 Appendix X4 provides information on cold bending of
ATBEIAT8EM  Rolled Steel Floor Plates plates, including suggested minimum inside radii for cold
A 808/A 808M High-Strength Low-Alloy Carbon, Manganese, Columbium, .
Vanadium Steel of Structural Quality with Improved Notch bendmg- . » .
Toughness 1.8 This specification also covers a group of supplementary
A 827/A 827TM Plates, Carbon Steel, for Forging and Similar Applications H i
82911 820M Plats, Alloy Steel. Structural Quality requirements that are applicable to several of the above

specifications as indicated therein. Such requirements are
provided for use where additional testing or additional restric-

tions are required by the purchaser, and apply only when
specified individually in the purchase order.

1 This specification is under the jurisdiction of ASTM Committee A-1 on Steel 1 [ int i i i
' .9 In fan nflict in requirements, the requiremen
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommittee 9 case of any conlict equirements, the requirements

A01.02 on Structural Steel for Bridges, Buildings, Rolling Stock, and Ships. of th_e individual mat_e_rlal _SpeC|f|Cat|0n shall preva|l over those
Current edition approved Sept. 10, 2000. Published October 2000. Originalyof this general specification.
published as 6 —49 T. Last previous edition A 6/A 6M —00. 1.10 Additional requirements that are specified in the pur-

2 For ASME Boiler and Pressure Vessel Code applications, see related Specifiz . .
cation SA-6/SA-6M in Section Il of that Code. thase order and accepted by the supplier are permitted,
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@ A 6/A 6M

provided that such requirements do not negate any of the 2.4 U.S. Federal Standard:
requirements of this general specification or the individual Fed. Std. No. 123 Marking for Shipments (Civil Agencfes)

material specification. 2.5 AIAG Standard:
1.11 For purposes of determining conformance with this g_.1 Bar Code Symbology Standafd

specification and the various material specifications referenced

in 1.1, values shall be rounded to the nearest unit in the. Terminology
right-hand place of figures used in expressing the limiting
\éa;lges in accordance with the rounding method of Practice . 1" piates (other than floor plates or coiled product)—

: o : . .. Flat, hot-rolled steel, classified as follows:
1.12 The values stated in either inch-pound units or Sl units :
are to be regarded separately as standard. Within the text the3'1'1'1When. Ordered to T_hlckness .
S| units are shown in brackets. The vaIL.Jes stated in e’ac (1) Over 8 n. [200 mm] in width and 0.230 in. or over
' Q)ver 6 mm] in thickness.

system are not exact equivalents; therefore, each system is to (2) Over 48 in. [1200 mm] in width and 0.180 in. or over
be used independently of the other, without combining Valuefover 4.5 mm] in fhickness ' '

in any way. .
1.13 This specification and the applicable material specifi- 3'(11')162\/\2/?2 Tno[ggge?nﬁ]%eﬁgﬂ[:waiscf ]9 392 Ib#47.10

cations are expressed in both inch-pound units and Sl unitsk'g/mz] or heavier

however, unless the order specifies the applicable “M” speci- ; -
fication designation (Sl units), the material shall be furnisheq(g/r%) Srvﬁreg\?iler;. [1200 mm] in width and 7.350 I/35.32
to inch-pound units. 3.1.1.3 Slabs, sheet bars, and skelp, though frequently

1.14 The text Of. this specification contains notes andlo%llling in the foregoing size ranges, are not classed as plates.
footnotes that provide explanatory material. Such notes an 3.1.1.4 Coiled product is excluded from qualification to

footnotes, excluding those in tables and figures, do not contain ;.. . e . .
: individual material specifications governed by this specifica-
any mandatory requirements.

tion until decoiled, leveled, cut to length, and, if required,

3.1 Definitions of Terms Specific to This Standard:

2. Referenced Documents properly tested by the processor in accordance with ASTM
2.1 ASTM Standards: specification requirements (see 5.4.2 and the individual mate-
A 370 Test Methods and Definitions for Mechanical Testingrial specification).

of Steel Producs 3.1.2 Shapes (Flanged Sections)

A 673/A 673M Specification for Sampling Procedure for 3.1.2.1structural-size shapesrolled flanged sections hav-
Impact Testing of Structural Stéel ing at least one dimension of the cross section 3 in. [75 mm] or
A700 Practices for Packaging, Marking, and Loadinggreater. Structural shape size groupings used for tensile prop-

Methods for Steel Products for Domestic Shipnient erty classification are listed in Table A. . _
A 751 Test Methods, Practices, and Termin0|ogy for 3.1.2.2 bar-size shapes—rolled fIanged sections haVIng a
Chemical Analysis of Steel Produdts maximum dimension of the cross section less than 3 in. [75
A 829 Specification for Plates, Alloy Steel, Structural Qual-mm].
ity 3.1.2.3*W” shapes—doubly-symmetric, wide-flange
E 29 Practice for Using Significant Digits in Test Data to Shapes with inside flange surfaces that are substantially paral-
Determine Conformance with Specificatibns lel.

E 112 Test Methods for Determining Average Grain Size ~ 3.1.2.4*HP” shapes—are wide-flange shapes generally
E 208 Test Method for Conducting Drop-Weight Test to used as bearing piles whose flanges and webs are of the same
Determine Nil-Ductility Transition Temperature of Ferritic nominal thickness and whose depth and width are essentially

Steeld the same.
2.2 American Welding Society Standards: 3.1.2.5"“S” shapes—doubly-symmetric beam shapes with
A5.1 Mild Steel Covered Arc-Welding Electrodes inside flange surfaces that have a slope of approximately
A5.5 Low-Alloy Steel Covered Arc-Welding Electrodes 1675 %.
2.3 U.S. Military Standards: 3.1.2.6 “M” shapes—doubly-symmetric shapes that cannot
MIL-STD-129 Marking for Shipment and Storaye be classified as “W,™ S,” or “HP" shapes.
MIL-STD-163 Steel Mill Products Preparation for Ship- 3.1.2.7“C” shapes—channels with inside flange surfaces

ment and Storade that have a slope of approximately7:6x.

3.1.2.8 “MC” shapes—channels that cannot be classified as

3 Annual Book of ASTM Standardgol 01.03. “C” shapes. )
4 Annual Book of ASTM Standardsbol 01.04. 3.1.2.9“L" shapes—shapes having equal-leg and unequal-
5 Annual Book of ASTM Standardgol 01.05. leg angles.

¢ Annual Book of ASTM Standardgol 14.02.

7 Annual Book of ASTM Standardgol 03.01.

8 Available from the American Welding Society, 550 N.W. LaJeune Rd., Miami,
FL 33135.

9 Available from the procuring activity or as directed by the contracting oficeor —————————
from the Standardization Documents Order Desk, Bldg. 4 Section D, 700 Robbins 1° Available from the Automotive Industry Action ggoup, 26200 Lahser Road,
Ave., Philadelphia, PA 19111-5094 Attn: NPODS. Suite 200, Southfield, M| 48034. ﬁdc um en%s
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@ A 6/A 6M

TABLE A Shape Size Groupings for Tensile Property Classification

Note 1—SI designations, from Annex A2, are shown in brackets.Tees cut from W, M, and S shapes fall within the same group as the shape from which
they are cut.

Shape Type Group 1 Group 2 Group 3 Group 4 Group 5
W Shapes W24 X 55 & 62 W40 X 149 to 268 incl W40 X 277 to 328 incl W40 X 362 to 655 incl W36 X 920
[W610 X 82& 92] [W1000 X 222 to 399 incl] [[W1000 X 412 to 488 incl] |[W1000 X 539 to 976 incl] [[W920 x 1369]
W21 X 44 to 57 incl W36 x 135 to 210 incl W36 x 230 to 300 incl W36 X 328 to 798 incl W14 X 605 to 873 incl
[W530 X 66 to 85 incl] [W920 x 201 to 313 incl] |[W920 X 342 to 446 incl] |[W920 X 488 to 1188 incl] [[W360 X 900 to 1299 incl]
W18 x 35 to 71 incl W33 X 118 to 152 incl W33 x 201 to 291 incl W33 X 318 to 619 incl
[W460 X 52 to 106 incl] [W840 X 176 to 226 incl]  [[W840 X 299 to 433 incl] |[W920 X 473 to 922 incl]
W16 X 26 to 57 incl W30 x 90 to 211 incl W30 x 235 to 261 incl W30 X 292 to 581 incl
[W410 X 38.8 to 85incl]  [[W760 X 134 to 314 incl] |[W760 x 350 to 389 incl] |[760 X 434 to 865 incl]
W14 X 22 to 53 incl W27 X 84 to 178 incl W27 X 194 to 258 incl W27 x 281 to 539 incl
[W360 X 32.9 to 79 incl]  [[W690 X 125 to 263 incl] |[W690 X 289 to 384 incl] |[W690 X 419 to 802 incl]
W12 X 14 to 58 incl W24 X 68 to 162 incl W24 X 176 to 229 incl W24 X 250 to 492 incl
[W310 X 21.0 to 86 incl]  [[W610 X 101 to 241 incl] |[W610 X 262 to 341 incl] |[W610 X 372 to 732 incl]
W10 X 12 to 45 incl W21 X 62 to 147 incl W21 X 166 to 223 incl W21 X 248 to 402 incl
[W250 X 17.9 to 67 incl]  [[W530 X 92 to 219 incl] [W530 x 248 to 331 incl] |[W530 x 370 to 599 incl]
W8 X 10 to 48 incl W18 X 76 to 143 incl W18 X 158 to 192 incl W18 x 211 to 311 incl
[W200 X 15.0 to 71 incl]  [[W460 X 113 to 213 incl] |[W460 X 235 to 286 incl] |[W460 X 315 to 464 incl]
W6 X 9 to 25 incl W16 X 67 to 100 incl W14 X 145 to 211 incl W14 X 233 to 550 incl
[W150 X 13.5 to 37.1 incl] [[W410 X 100 to 149 incl] |[W360 X 216 to 314 incl] |[W360 X 347 to 818 incl]
W5 X 16 & 19 W14 X 61 to 132 incl W12 X 120 to 190 incl W12 X 210 to 336 incl
[W130 X 23.8& 28.1] [W360 X 91 to 196 incl] [W310 X 179 to 283 incl] |[W310 X 313 to 500 incl]
W4 X 13 W12 x 65 to 106 incl
[W100 X 19.3] [W310 X 97 to 158 incl]

W10 X 49 to 112 incl
[W250 X 73 to 167 incl]
W8 X 58 & 67

[W200 X 86 & 100]

M Shapes to 18.9 Ib/ft, incl
[to 28.1 kg/m, incl]
S Shapes to 35 Ib/ft, incl over 35 Ib/ft
[to 52 kg/m, incl] [over 52 kg/m]
HP Shapes to 102 Ib/ft, incl] over 102 Ib/ft
[to 152 kg/m, incl] [over 152 kg/m]
C Shapes to 20.7 Ib/ft, incl over 20.7 Ib/ft
[to 30.8 kg/m, incl] [over 30.8 kg/m]
MC Shapes to 28.5 Ib/ft, incl over 28.5 Ib/ft
[to 42.4 kg/m, incl] [over 42.4 kg/m]
L Shapes to ¥z in., incl over ¥2 to ¥4 in., incl over ¥4 in.
[to 13 mm, incl] [over 13 to 19 mm, incl] [over 19 mm]

3.1.3 sheet piling—rolled steel sections that are capable ofcarried out mechanically by using a heavy metal cap on a
being interlocked, forming a continuous wall when individual bottle-top mold or chemically by an addition of aluminum or
pieces are driven side by side. ferrosilicon to the top of the molten steel in an open-top mold.

3.1.4 bars—rounds, squares, and hexagons, of all sizes; flats 3.1.9 killed steel—steel deoxidized, either by addition of
1¥4in. (0.203 in.) and over [over 5 mm] in specified thickness,strong deoxidizing agents or by vacuum treatment, to reduce
not over 6 in. [150 mm] in specified width; and flats 0.230 in.the oxygen content to such a level that no reaction occurs
and over [over 6 mm] in specified thickness, over 6 to 8 in.between carbon and oxygen during solidification.

[150 to 200 mm] inclusive, in specified width. 3.1.10 groupings for tensile property classificatiedn

3.1.5 exclusive—when used in relation to ranges, as for some of the material specifications, the tensile property re-
ranges of thickness in the tables of permissible variations imuirements vary for different sizes of shapes due to mass effect,
dimensions, is intended to exclude only the greater value of thetc. For the convenience of those using the specifications, the
range. Thus, a range from 60 to 72 in. [1500 to 1800 mm)various sizes of shapes have been divided into groups based on
exclusive includes 60 in. [1500 mm], but does not include 72section thickness at the standard tension test location (webs of
in. [1800 mm]. beams, channels, and zees; legs of angles; and stems of tees).

3.1.6 rimmed steel-steel containing sufficient oxygen to The material specifications designate shape sizes by reference
give a continuous evolution of carbon monoxide during sol-to the group designations. The groupings are shown in Table A.
dification, resulting in a case or rim of metal virtually free of  3.1.11 mill edge—the normal edge produced by rolling
voids. between horizontal finishing rolls. A mill edge does not

3.1.7 semi-killed steelincompletely deoxidized steel con- conform to any definite contour. Mill edge plates have two mill
taining sufficient oxygen to form enough carbon monoxideedges and two trimmed edges.
during solidification to offset solidification shrinkage. 3.1.12 universal mill edge-the normal edge produced by

3.1.8 capped steelrimmed steel in which the rimming rolling between horizontal and vertical fjpishing rolls. Univer-
action is limited by an early capping operation. Capping issal mill plates, sometimes designate cumeaentswo
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@ A 6/A 6M

universal mill edges and two trimmed edges. 4.1.15 Special requirements (see 1.10), if any,

3.1.13 sheared edge-the normal edge produced by shear- 4.1.16 Repair welding requirements (see 9.5), if any, and
ing. Sheared edge plates are trimmed on all edges. 4.1.17 Color Marking of plates (see 18.1.5).
Cu.’ts’t.irl]ém gas cut edge-the edge produced by gas flame 5 Materials and Manufacture

3.1.15 special cut edge-usually the edge produced by gas 5-1 The steel shall be made in an open-hearth, basic-oxygen,
flame cutting involving special practices such as pre-heating d?" €lectric-arc furnace, possibly followed by additionl refining
post-heating, or both, in order to minimize stresses, avoid @ ladle metallurgy furnace (LMF), or secondary melting by
thermal cracking and reduce the hardness of the gas cut edgécuum-arc remelting (VAR) or electroslag remelting (ESR).
In special instances, special cut edge is used to designate an°-2 The steel shall be strand cast or cast in stationary molds.
edge produced by machining. 5.2.1 Strand Cast _ _

3.1.16 sketch—when used to describe a form of plate, 5.2.1.1 When heats of the same nominal chemical compo-
denotes a plate other than rectangular, circular, or sem#ition are consecutively strand cast at one time, the heat
circular. Sketch plates may be furnished to a radius or with foupumber assigned to the cast product need not be changed until
or more straight sides. all of the steel in the cast product is from the following heat.

3.1.17 normalizing—a heat treating process in which a steel 9-2.1.2 When two consecutively strand cast heats have

plate is reheated to a uniform temperature above the uppéffferent nominal chemical composition ranges, the manufac-

transformation range. procedure that positively separates the grades.
3.1.18 plate-as-rolled—when used in relation to the loca- -3 Structural products are produced in either discrete cut
tion and number of tests, the term refers to the unit plate rolledengths of flat product or from coils.

from a slab or directly from an ingot. It does not refer to the 5.-3.1 Structural products produced from coil means struc-
condition of the plate. tural products that have been cut to individual lengths from a

intended to produce a killed steel that is capable of meeting thie purposes of this paragraph, stress relieving is not consid-
requirements for fine austenitic grain size. ered to be a heat treatment.

3.1.19.1 Discussion-It normally involves the addition of ~ 5.3.2 Structural products that are heat treated (except stress
one or more austenitic grain refining elements in amounts thd€lieving) after decoiling shall be considered to be discrete cut
have been established by the steel producer as being sufficie#ngths of flat product. _
Austenitic grain refining elements include, but are not limited 5-4 When structural products are produced from coils:

to, aluminum, columbium, titanium, and vanadium. 5.4.1 The manufacturer directly controls one or more of the
operations (that is, melting, rolling, coiling, etc.), that affect the
4. Ordering Information chemical composition or the mechanical properties, or both, of
4.1 Information items to be considered, if appropriate, forthe material.
inclusion in purchase orders are as follows: 5.4.2 The processor decoils, forms, cuts to length, and
4.1.1 ASTM specification designation (see 1.1) and year ofarks; performs and certifies tests, examinations, repairs, and
issue, inspection; and except as allowed by Section 6, performs
4.1.2 Name of material (plates, shapes, bars, or she@perations not intended to affect the properties of the material.
piling), Specific sections of this specification for which the processor is
4.1.3 Shape designation, or size and thickness or diametegsponsible are 9, 10, 11, 18, 12, 15, 13, 14, and 19.
4.1.4 Grade, class, and type designation, if applicable, 5.4.3 When part of a heat is rolled into discrete lengths of
4.1.5 Condition (see Section 6), if other than as-rolled, flat product and the balance of the heat into coiled product,
4.1.6 Quantity (weight [mass] or number of pieces), each part must be tested separately.
4.1.7 Length, 5.4.4 Structural products produced from coils shall not

4.1.8 Exclusion of either structural product from coil or contain splice welds, unless previously approved by the pur-
discrete cut lengths of flat product (see 5.3 and Appendix X1)¢haser.

if applicable, 6. Heat Treatment
4.1.9 Heat treatment requirements (see 6.2 and 6.3), if any, L .
6.1 When material is required to be heat treated, such heat

4.1.10 Testing for fine austenitic grain size (see 8.3.2),
reatment shall be performed by the manufacturer, the proces-

4.1.11 Mechanical property test report requirements (se . ; e - -
Section 14), if any, property P g ( sor, or the fabricator, unless otherwise specified in the material
i ’ specification.

4.1.12 Special packaging, marking, and loading for ship
ment requirements (see Section 19), if any, NoTe 2—When no heat treatment is required, the manufacturer or

4.1.13 Supplementary requirements, if any, including anyprocessor has the option of heat treating the products by normalizing,
additional requirements called for in the supplementary restress relieving, or normalizing then stress relieving to meet the material
quirements specification.

4.1.14 End use, if there are any end-use-specific require- 6.2 When heat treatment is to be performed by other than
ments (see 18.1, 11.3.4, Table 22 or Table A1.22, and Table 24e material manufacturer, the order shall so state.
or Table A1.24) 6.2.1 When heat treatment is to be deHOXG M &Rt Ban
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the material manufacturer, the structural products shall b¢he finished structural product. Sampling for chemical analysis
accepted on the basis of tests made on specimens taken frand methods of analysis shall be in accordance with Test
full thickness coupons heat treated in accordance with th&lethods, Practices, and Terminology A 751. The product

requirements specified in the material specification or on thanalyses so determined shall conform to the heat analysis
order. If the heat-treatment temperatures are not specified, tliequirements of the applicable product specification for the
manufacturer or processor shall heat treat the coupons undapplicable grade, class, and type, subject to the permitted
conditions he considers appropriate. The purchaser shall bariations in product analysis given in Table B. If a range is

informed of the procedure followed in heat treating thespecified, the determinations of any element in a heat shall not
specimens. vary both above and below the specified range. Rimmed or

6.3 When heat treatment is to be performed by the manucapped steel is characterized by a lack of homogeneity in its
facturer or the processor, the material shall be heat treated asmposition, especially for the elements carbon, phosphorus,
specified in the material specification, or as specified in thend sulfur. Therefore, the limitations for these elements shall
purchase order, provided that the heat treatment specified mot be applicable unless misapplication is clearly indicated.
the purchaser is not in conflict with the requirements of the 7.3 Referee AnalysisFor referee purposes, Test Methods,
material specification. Practices, and Terminology A 751 shall be used.

6.4 When normalizing is to be performed by the fabricator, 7.4 Grade Substitutior-Alloy steel grades that meet the
the material shall be either normalized or heated uniformly fochemical requirements of Table 1 of Specification A 829 shall
hot forming, provided that the temperature to which thenot be substituted for carbon steel grades.
structural products are heated for hot forming does not signifi-
cantly exceed the normalizing temperature. 8. Metallurgical Structure

6.5 The use of cooling rates that are faster than those 8.1 Where austenitic grain size testing is required, such
obtained by cooling in air to improve the toughness shall beesting shall be in accordance with Test Methods E 112 and at
subject to approval by the purchaser, and structural products $@ast 70 % of the grains in the area examined shall meet the
treated shall be tempered subsequently in the range from 11Qpecified grain size requirement.
to 1300°F [595 to 705°C]. 8.2 Coarse Austenitic Grain SizeWhere coarse austenitic
grain size is specified, one austenitic grain size test per heat
shall be made and the austenitic grain size number so deter-

7.1 Heat Analysis _ _ mined shall be in the range of 1 to 5, inclusive.
7.1.1 Sampling for chemical analysis and methods of analy- g 3 Fine Austenitic Grain Size

sis shall be in accordance with Test Methods, Practices, and g 3 1 Where fine austenitic grain size is specified, except as

Terminolgy A 751. allowed in 8.3.2, one austenitic grain size test per heat shall be

7.1.2 For each heat, the heat analysis shall include determinade and the austenitic grain size number so determined shall
nation of the content of carbon, manganese, phosphorus, sulfe 5 or higher.

silicon, nickel, chromium, molybdenum, copper, vanadium,

columbium; any other element that is specified or restricted by Note 3—Such austenitic grain size numbers may be achieved with

the applicable product specification for the applicable grad ower contents of_austenl_tlc grain reflqlng elemenst than 8.3.2 requires for

class, and type; and any austenitic grain refining elemenz%UStenItIC grain size testing to be waived.

whose content is to be used in place of austenitic grain size 8.3.2 Unless testing for fine austenitic grain size is specified

testing of the heat (see 8.3.2). in the purchase order, an austenitic grain size test need not be
7.1.3 Except as allowed by 7.1.4 for primary heats, heafhade for any heat that has, by heat analysis, one or more of the

analyses shall conform to the heat analysis requirements of tfellowing:

applicable product specification for the applicable grade, class, 8.3.2.1 A total aluminum content of 0.020% or more.

and type. 8.3.2.2 An acid soluble aluminum content of 0.015% or
7.1.4 Where vacuum-arc remelting or electroslag remeltingnore.

is used, a remelted heat is defined as all ingots remelted from 8.3.2.3 A content for an austenitic grain refining element

a single primary heat. If the heat analysis of the primary heathat exceeds the minimum value agreed to by the purchaser as

conforms to the heat analysis requirements of the applicableeing sufficient for austenitic grain size testing to be waived, or

product specification for the applicable grade, class, and type, 8.3.2.4 Contents for the combination of two or more auste-

the heat analysis for the remelted heat shall be determined frofiitic grain refining elements that exceed the applicable mini-

one test sample taken from one remelted ingot, or the produ#fum values agreed to by the purchaser as being sufficient for

of one remelted ingot, from the primary heat. If the heatdustenitic grain size testing to be waived.

analysis of the primary heat does not conform to the heat .

analysis requirements of the applicable product specificatiod: Quality

for the applicable grade, type, and class, the heat analysis for 9.1 Generat—The material shall be free of injurious defects

the remelted heat shall be determined from one test sampknd shall have a workmanlike finish.

taken from each remelted ingot, or the product of each Note 4—Unless otherwise specified, structural quality steels are nor-

remelted ingot, from the primary heat. mally furnished in the as-rolled condition and subjected to visual
7.2 Product Analysis-For each heat, the purchaser shallinspection by the manufacturer. Non-injurious&rface or internal I'E] er-
have the option of analyzing representative samples taken froffactionsor both may be present in the steel as &ire

7. Chemical Analysis
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conditioning by thegurchaseito improve the appearance of the steel or in edge during the fabrication process. This is not considered to be a fault of

preparation for welding, coating, or other further processing. the steel but is rather a function of the induced cold-work or heat-affected
More restrictive requirements may be specified by invoking supple- zone.

mentary requirements or by agreement between purchaser and supplier. The conditioning requirements in 9.2, 9.3, and 9.4 limit the condition-
Materials that exhibit injurious defects during subsequent fabricatioring allowed to be performed by the manufacturer. Conditioning of

are deemed not to comply with the specification. (See 17.2.) Fabricatoisnperfections beyond the limits of 9.2, 9.3, and 9.4 may be performed by

should be aware that cracks may initiate upon bending a sheared or burnpdrties other than the manufacturer at the discretion optirehaser.
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TABLE B Permitted Variations in Product Analysis

Note 1—Where “...” appears in this table, there is no requirement.

Permitted Varia-

Upper Limit, or tions, %
Element Maximum Specified Under Over
Value, % Minimum Maximum
Limit Limit
Carbon to 0.15 incl 0.02 0.03
over 0.15 to 0.40 incl 0.03 0.04
over 0.40 to 0.75 incl 0.04 0.05
over 0.75 0.04 0.06
Manganese” to 0.60 incl 0.05 0.06
over 0.60 to 0.90 incl 0.06 0.08
over 0.90 to 1.20 incl 0.08 0.10
over 1.20 to 1.35 incl 0.09 0.11
over 1.35 to 1.65 incl 0.09 0.12
over 1.65 to 1.95 incl 0.11 0.14
over 1.95 0.12 0.16
Phosphorus to 0.04 incl 0.010
over 0.04 to 0.15 incl B
Sulfur to 0.06 incl 0.010
over 0.06 B B
Silicon to 0.30 incl 0.02 0.03
over 0.30 to 0.40 incl 0.05 0.05
over 0.40 to 2.20 incl 0.06 0.06
Nickel to 1.00 incl 0.03 0.03
over 1.00 to 2.00 incl 0.05 0.05
over 2.00 to 3.75 incl 0.07 0.07
over 3.75 to 5.30 incl 0.08 0.08
over 5.30 0.10 0.10
Chromium to 0.90 incl 0.04 0.04
over 0.90 to 2.00 incl 0.06 0.06
over 2.00 to 4.00 incl 0.10 0.10
Molybdenum to 0.20 incl 0.01 0.01
over 0.20 to 0.40 incl 0.03 0.03
over 0.40 to 1.15 incl 0.04 0.04
Copper 0.20 minimum only 0.02
to 1.00 incl 0.03 0.03
over 1.00 to 2.00 incl 0.05 0.05
Titanium to 0.10 incl 0.01¢ 0.01
Vanadium to 0.10 incl 0.01¢ 0.01
over 0.10 to 0.25 incl 0.02 0.02
over 0.25 0.02 0.03
minimum only specified 0.01
Boron any B B
Columbium to 0.10 incl 0.01¢ 0.01
Zirconium to 0.15 incl 0.03 0.03
Nitrogen to 0.030 incl 0.005 0.005

APermitted variations in manganese content for bars and bar size shapes shall
be: to 0.90 incl +0.03; over 0.90 to 2.20 incl* 0.06.

Bproduct analysis not applicable.

€0.005, if the minimum of the range is 0.01 %.

Full document details: ASTM A6/A6M-00a
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Table
Dimensi
ension Inch-Ppund Sl Units
Units

Camber

Plates, Carbon Steel; Sheared and Gas-Cut 12 Al1.12

Plates, Carbon Steel; Universal Mill 11 Al.11

Plates, Other than Carbon Steel; Sheared, 11 Al.11

Gas-Cut and Universal Mill

Shapes, Rolled; S, M, C, MC, and L 21 Al.21

Shapes, Rolled; W and HP 24 Al.24

Shapes, Split; Land T 25 Al1.25
Cross Section of Shapes and Bars

Flats 26 Al1.26

Hexagons 28 A1.28

Rounds and Squares 27 A1.27

Shapes, Rolled; L, Bulb Angles, and Z 17 A1.17

Shapes, Rolled; W, HP, S, M, C, and MC 16 Al1.16

Shapes, Rolled; T 18 Al1.18

Shapes, Split; Land T 25 Al1.25
Diameter

Plates, Sheared 6 Al.6

Plates, Other than Alloy Steel, Gas-Cut 7 Al.7

Plates, Alloy Steel, Gas-Cut 10 A1.10

Rounds 27 A1.27
End Out-of-Square

Shapes, Other than W 20 Al1.20

Shapes, W 22 Al.22

Shapes, Milled, Other than W 23 Al.23
Flatness

Plates, Carbon Steel 13 Al1.13

Plates, Other than Carbon Steel 14 Al.14

Plates, Restrictive—Carbon Steel S27.1 S27.2

Plates, Restrictive—Other than Carbon Steel S27.3 S27.4
Length

Bars 30 A1.30

Bars, Recut 31 Al1.31

Plates, Sheared and Universal Mill 3 Al.3

Plates, Other than Alloy Steel, Gas-Cut 9 Al9

Plates, Alloy Steel, Gas-Cut 8 Al.8

Plates, Mill Edge 4 Al.4

Shapes, Rolled; Other than W 19 Al1.19

Shapes, Rolled; W and HP 22 Al.22

Shapes, Split; Land T 25 Al.25

Shapes, Milled 23 Al.23
Straightness

Bars 29 A1.29

Shapes, Other than W 21 Al.21
Sweep

Shapes, W and HP 24 Al.24
Thickness

Flats 26 Al.26

Plates, Ordered to Thickness 1 Al.1l
Waviness

Plates 15 Al.15
Weight [Mass]

Plates, Ordered to Weight [Mass] 2 Al.2
Width

Flats 26 Al.26

Plates, Sheared 3 Al.3

Plates, Universal Mill 5 Al5

Plates, Other than Alloy Steel, Gas-Cut 9 Al1.9

Plates, Alloy Steel, Gas-Cut 8 Al.8

Plates, Mill Edge 4 Al4

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/astm-a6-a6m-00a
http://www.avadocuments.com/doc/astm-a6-a6m-00a

@ A 6/A 6M

9.2 Plate Conditioning in. [12.5 mm], whichever is the lesser.

9.2.1 The grinding of plates by the manufacturer or proces- 9.3.2.4 The deposition of weld metal (see 9.5) and grinding
sor to remove imperfections on the top or bottom surface shatb correct or build up the interlock of any sheet piling section
be subject to the limitations that the area ground is well fairedat any location shall be subject to the limitation that the total
without abrupt changes in contour and the grinding does nasurface area of the weld not exceed 2 % of the total surface
reduce the thickness of the plate by (hore than 7 % under area of the piece.
the nominal thickness for plates ordered to weight per square 9.4 Bar Conditioning

foot or mass per square metre, but in no case morethém 9.4.1 The conditioning of bars by the manufacturer or
[3 mm]; or (2) below the permissible minimum thickness for processor to remove imperfections by grinding, chipping, or
plates ordered to thickness in inches or millimetres. some other means shall be subject to the limitations that the

9.2.2 The deposition of weld metal (see 9.5) following theconditioned area is well faired and the affected sectional area is
removal of imperfections on the top or bottom surface of platesot reduced by more than the applicable permitted variations
by chipping, grinding, or arc-air gouging shall be subject to the(see Section 12).
following limiting conditions: 9.4.2 The deposition of weld metal (see 9.5) following

9.2.2.1 The chipped, ground, or gouged area shall nothipping or grinding to remove imperfections that are greater
exceed 2 % of the area of the surface being conditioned. in depth than the limits listed in 9.4.1 shall be subject to the

9.2.2.2 After removal of any imperfections preparatory tofollowing conditions:
welding, the thickness of the plate at any location shall not be 9.4.2.1 The total area of the chipped or ground surface of
reduced by more than 30 % of the nominal thickness of theny piece, prior to welding, shall not exceed 2 % of the total
plate. (Specification A 131/A 131M restricts the reduction insurface area of the piece.
thickness to 20 % maximum.) 9.4.2.2 The reduction of sectional dimension of a round,

9.2.3 The deposition of weld metal (see 9.5) following thesquare, or hexagon bar, or the reduction in thickness of a flat
removal of injurious imperfections on the edges of plates bybar, resulting from removal of an imperfection, prior to
grinding, chipping, or arc-air gouging by the manufacturer orwelding, shall not exceed 5 % of the nominal dimension or
processor shall be subject to the limitation that, prior tothickness at the location of the imperfection.
welding, the depth of the depression, measured from the plate 9.4.2.3 For the edges of flat bars, the depth of the condi-
edge inward, is not more than the thickness of the plate or 1 irtioning depression prior to welding shall be measured from the

[25 mm], whichever is the lesser. edge inward and shall be limited to a maximum depth equal to
9.3 Structural Size Shapes, Bar Size Shapes, and She#te thickness of the flat bar ét in. [12.5 mm], whichever is
Piling Conditioning less.

9.3.1 The grinding, or chipping and grinding, of structural 9.5 Repair by Welding
size shapes, bar size shapes, and sheet piling by the manufac9.5.1 General Requirements
turer or processor to remove imperfections shall be subject to 9.5.1.1 Repair by welding shall be in accordance with a
the limitations that the area ground is well faired withoutwelding procedure specification (WPS) using shielded metal
abrupt changes in contour and the depression does not exteatt welding (SMAW), gas metal arc welding (GMAW), flux
below the rolled surface by more that) (/z2 in. [L mm], for ~ cored arc welding (FCAW), or submerged arc welding (SAW)
material less thas in. [LO mm] in thickness;4) ¥1sin. [2  processes. Shielding gases used shall be of welding quality.
mm], for material¥s to 2 in. [10 to 50 mm] inclusive in 9.5.1.2 Electrodes and electrode-flux combinations shall be
thickness; or8) ¥s in. [3 mmy], for material over 2 in. [50 mm] in accordance with the requirements of AWS Specification
in thickness. A5.1, A5.5, A5.17, A5.18, A5.20, A5.23, A5.28, or A5.29,
9.3.2 The deposition of weld metal (see 9.5) following whichever is applicable. For SMAW, low hydrogen electrodes
removal of imperfections that are greater in depth than thehall be used.
limits listed in 9.3.1 shall be subject to the following limiting  9.5.1.3 Electrodes and electrode-flux combinations shall be
conditions: selected so that the tensile strength of the deposited weld metal
9.3.2.1 The total area of the chipped or ground surface ofafter any required heat treatment) is consistent with the tensile
any piece prior to welding shall not exceed 2 % of the totalstrength specified for the base metal being repaired.
surface area of that piece. 9.5.1.4 Welding electrodes and flux materials shall be dry
9.3.2.2 The reduction of thickness of the material resultingand protected from moisture during storage and use.
from removal of imperfections prior to welding shall not 9.5.1.5 Prior to repair welding, the surface to be welded
exceed 30 % of the nominal thickness at the location of theshall be inspected to verify that the imperfections intended to
imperfection, nor shall the depth of depression prior to weldingoe removed have been removed completely. Surfaces to be
exceed ¥ in. [32 mm] in any case except as noted in 9.3.2.3.welded and surfaces adjacent to the weld shall be dry and free
9.3.2.3 The deposition of weld metal (see 9.5) followingof scale, slag, rust, moisture, grease, and other foreign material
grinding, chipping, or arc-air gouging of the toes of angles,that would prevent proper welding.
beams, channels, and zees and the stems and toes of tees shall.5.1.6 Welders and welding operators shall be qualified in
be subject to the limitation that, prior to welding, the depth ofaccordance with the requirements of ANSI/AWS D1.1 or
the depression, measured from the toe inward, is not more thahSME Section IX, except that any complete joint penetration
the thickness of the material at the base of the depressién or groove weld qualification also qualifiesEAOEETHENRES g
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operator to do repair welding. zone shall be sound and free of cracks, the weld metal being
9.5.1.7 Repair welding of materials shall be in accordancéghoroughly fused to all surfaces and edges without undercutting
with a welding procedure specification (WPS) that is inor overlap. Any visible cracks, porosity, lack of fusion, or
accordance with the requirements of ANSI/AWS D1.1 orundercut in any layer shall be removed prior to deposition of
ASME Section IX, with the following exceptions or clarifica- the succeeding layer. Weld metal shall project at |&asin. (2

tions: mm) above the rolled surface after welding, and the projecting
(a) (a) The WPS shall be qualified by testing a completemetal shall be removed by chipping or grinding, or both, to

joint penetration groove weld or a surface groove weld. make it flush with the rolled surface, and to produce a
(b) (b) The geometry of the surface groove weld need noworkmanlike finish.

be described in other than a general way. 9.5.4 Inspection of RepaiThe manufacturer or processor
(c) (c) An ANSI/AWS D1.1 prequalified complete joint shall maintain an inspection program to inspect the work to see

penetration groove weld WPS is acceptable. that:

(d) (d) Any material not listed in the prequalified base 9-5:4.1 Imperfections have been completely removed.
metal-filler metal combinations of ANSI/AWS D1.1 also is 9-5:4.2 The limitations specified above have not been ex-
considered to be prequalified if its chemical composition and€eded. _ _
mechanical properties are comparable to those for one of the 9.5.4.3 Established welding procedures have been followed,
prequalified base metals listed in ANSI/AWS D1.1. and » . _

(e) (€) Any material not listed in ASME Section IX also is 9.5.4.4 Any weld deposit is of acceptable quality as defined
considered to be a material with an S-number in ASME Sectio/?POVe:

IX if its chemical composition and its mech_anic_al prqpertieslo_ Test Methods
are comparable to those for one of the materials listed in ASME

Section IX with an S-number. >

9.5.1.8 When so specified in the purchase order, the WPMelggdi.alndd ?ef'n':;]onﬁpl‘l%ma termined either by the 0.2 %
shall include qualification by Charpy V-notch testing, with the " t It?] ds renbg thS %5; € frml_ne eld erl yd € t.h d°
test locations, test conditions, and the acceptance criteri@ oc- Method or by the 9.5 7o extension under ‘oad method,

meeting the requirements specified for repair welding in thé‘Inless otherw_|se stated in the material specification. .
purchase order. 10.3 Rounding ProceduresFor purposes of determining

9.5.1.9 When so specified in the purchase order, the weldin onformance with the specification, a calculated value shall be

Y : unded to the nearest 1 ksi [5 MPa] tensile and yield strength,
procedure specn‘!catlon (WI.DS) shgll be subject to approval bcyind to the nearest unit in the right-hand place of figures used in
the purchaser prior to repair welding. . o .

. o - . xpressing the limiting value for other values in accordance

9.5.2 Steels with Specified Minimum Tensile Strength of 10 ith the rounding method given in Practice E 29
ksi [690 MPa] and Higher—Repair welding of steels with '

o . . . 10.4 For full-section test specimens of angles, the cross-
specmgd minimum tens_lle stren_gth of 100 !(S' [690 MPa] Sh"’l”sectional area used for calculating the yield and tensile
be subject to the following additional requirements:

e . ._strengths shall be a theoretical area calculated on the basis of
9.5.2.1 When so specified in the purchase order, prio

the weight of the test specimen (see 12.1).
approval for repair by welding shall be obtained from the welg pecl ( )
purchaser. 11. Tension Tests

9.5.2.2 The surface to be welded shall be inspected using a 11 1 Condition—Test specimens for non-heat-treated mate-
magnetic particle method or a liquid penetrant method to verifyia| shall be prepared for testing from the material in its
that the imperfections intended to be removed have beeggjivered condition. Test specimens for heat-treated material
completely removed. When magnetic particle inspection isshall be prepared for testing from the material in its delivered
employed, the surface shall be inspected both parallel angpndition or from a separate piece of full thickness or full
perpendicular to the length of the area to be repaired. section from the same heat similarly heat treated.

9.5.2.3 When weld repairs are to be post-weld heat-treated, 11.1.1 When the plate is heat treated with a cooling rate
special care shall be exercised in the selection of electrodes tgster than still-air cooling from the austenitizing temperature,
avoid those compositions that embrittle as a result of such heghe of the following shall apply in addition to other require-
treatment. ments specified herein:

9.5.2.4 Repairs on material that subsequently is heat-treated11.1.1.1 The gage length of the tension test specimen shall
at the mill shall be inspected after heat treatment; repairs ope taken at leastTlfrom any as-heat treated edge wh@res
material that subsequently is not heat-treated at the mill shathe thickness of the plate and shall be at Iéash. [12.5 mm]
be inspected no sooner than 48 h after welding. Such inspe¢om flame cut or heat-affected-zone surfaces.
tion shall use a magnetic particle method or a liquid penetrant 11.1.1.2 A steel thermal buffer padT by 1T by at least 3,
method; when magnetic particle inspection is involved, suchshall be joined to the plate edge by a partial penetration weld
inspection shall be both parallel to and perpendicular to theompletely sealing the buffered edge prior to heat treatment.
length of the repair. 11.1.1.3 Thermal insulation or other thermal barriers shall

9.5.2.5 The location of the weld repairs shall be marked orbe used during the heat treatment adjacent to the plate edge
the finished piece. where specimens are to be removed. [{ shall be demonstrated

9.5.3 Repair Quality—The welds and adjacent heat-affectedthat the cooling rate of the tension te HNMentSer

10.1 All tests shall be conducted in accordance with Test
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than, and not substantially slower than, that attained by the 11.4.2 Structural Products Produced from Cails

method described in 11.1.1.2. 11.4.2.1 For structural products produced from coils, the
11.1.1.4 When test coupons cut from the plate but heaminimum number of coils to be tested for each heat and

treated separately are used, the coupon dimensions shall be sttength gradation, where applicable, shall be as given in Table

less than 3 by 3T by T and each tension specimen cut from it D, except that it shall be permissible for any individual coil to

shall meet the requirements of 11.1.1.1. represent multiple strength gradations.

11.1.1.5 The heat treatment of test specimens separately in11.4.2.2 Except as required by 11.4.2.3, two tension test
the device shall be subject to the limitations thit ¢ooling  specimens shall be taken from each coil tested, with the first
rate data for the plate are availabl@) €ooling rate control being taken immediately prior to the first structural product to
devices for the test specimens are available; aBy,tffe  be qualified, and the second being taken from the approximate
method has received prior approval by the purchaser. center lap.

11.2 Orientation—For plates wider than 24 in. [600 mm], 11.4.2.3 If, during decoiling, the amount of material de-
test specimens shall be taken such that the longitudinal axis @iled is less than that required to reach the approximate center
the specimen is transverse to the final direction of rolling of thdap, the second test for the qualification of the decoiled portion
plate. Test specimens for all other products shall be taken suaf such a coil shall be taken from a location adjacent to the end
that the longitudinal axis of the specimen is parallel to the finabf the innermost portion decoiled. For qualification of succes-

direction of rolling. sive portions from such a coil, an additional test shall be taken
11.3 Location adjacent to the innermost portion decoiled, until a test is
11.3.1 Plates—Test specimens shall be taken from a cornerobtained from the approximate center lap.

of the plate. 11.5 Preparation

11.3.2 W, HP, S, and M Shapes with Flanges 6 in. [150 mm] 11.5.1 Plates
or Wider—Test specimens shall be selected from a pointin the 11.5.1.1 Tension test specimens for pla¥esn. [20 mm]
flange?s of the way from the flange centerline to the flange toe.and under in thickness shall be the full thickness of the plates.

11.3.3 Shapes Other Than Those in 11-3:Pest specimens The test specimens shall conform to the requirements of Fig. 3
shall be selected from the webs of beams, channels, and zeed; Test Methods and Definitions A 370 for eithef/din.
from the stems of rolled tees; and from the legs of angles anf#0-mm] wide specimen or th#&-in. [12.5-mm] wide speci-
bulb angles, except where full-section test specimens fomen.
angles are used and the elongation acceptance criteria arell.5.1.2 For plates up to 4 in. [100 mm], inclusive, in
increased accordingly. (See 11.6.2) thickness, the use of%2-in. [40-mm] wide specimens, full

11.3.4 Bars thickness of the material and conforming to the requirements of

11.3.4.1 Test specimens for bars to be used for pins anBig. 3 of Test Methods and Definitions A 370, shall be subject
rollers shall be taken so that the axis is: midway between théo the limitation that adequate testing machine capacity is
center and the surface for pins and rollers less than 3 in. [7&vailable.
mm] in diameter; 1 in. [25 mm] from the surface for pins and 11.5.1.3 For plates ovéf in. [20 mm] in thickness, except
rollers 3 in. [75 mm] and over in diameter; or as specified inas permitted in 11.5.1.2, tension test specimens shall conform
Annex Al of Test Methods and Definitions A 370 if the to the requirements as shown in Fig. 4 of Test Methods and
applicable foregoing requirement is not practicable. Definitions A 370, for the 0.500-in. [12.5-mm)] diameter speci-

11.3.4.2 Test specimens for bars other than those to be usetkn. The axis of such specimens shall be located midway
for pins and rollers shall be taken as specified in Annex A1l obetween the center of thickness and the top or bottom surface
Test Methods and Definitions A 370. of the plate.

11.4 Test Frequency 11.5.2 Shapes

11.4.1 Structural Products Produced in Discrete Cut 11.5.2.1 Except when angles are tested in full section,
Lengths—For structural products produced in discrete cuttension test specimens for shapg@sn. [20 mm] and under in
lengths, the minimum number of pieces or plates-as-rolled tthickness shall be the full thickness of the material. The test
be tested for each heat and strength gradation, where app#pecimen shall conform to the requirements of Fig. 3 of Test
cable, shall be as follows, except that it shall be permissible foMethods and Definitions A 370 for either thé-lin. [40-mm]
any individual test to represent multiple strength gradations: wide specimen or thé&z-in. [12.5-mm] wide specimen.

11.4.1.1 As given in Table C, or 11.5.2.2 For shapes up to 4 in. [100 mm], inclusive, in

11.4.1.2 One taken from the minimum thickness in the heathickness, the use of/-in. [40-mm)] wide test specimens, full
and one taken from the maximum thickness in the heat, wherthickness of the material and conforming to the requirements of
thickness means the specified thickness, diameter, or compkig. 3 of Test Methods and Definitions A 370, shall be subject
rable dimension, whichever is appropriate for the specifido the limitation that adequate testing machine capacity is
structural product rolled. available.
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TABLE C Structural Products Produced in Discrete Cut Lengths—Minimum Number of Tension Tests Required

Thickness” Difference

Thickness” Range Between Pieces or Minimum Number of Tension
Rolled for the Heat Plates-as-rolled in the Tests Required
Thickness” Range
Under ¥s in. [10 mm] Y16 in. [2 mm] or Two® tests per heat, taken from different pieces
less or plates-as-rolled having any thickness” in the
thickness” range

More than %1s in. Two? tests per heat, one taken from the
[2 mm] minimum thickness” in the thickness” range and

one taken from the maximum thickness” in the
thickness” range

¥s to 2 in. [10 to 50 mm], incl Less than %z in. Two® tests per heat, taken from different pieces
[10 mm] or plates-as-rolled having any thickness” in the
thickness” range
¥ in. [10 mm] Two® tests per heat, one taken from the
or more minimum thickness” in the thickness” range and

one taken from the maximum thickness” in the
thickness” range

Over 2 in. [50 mm] Less than 1 in. Two? tests per heat, taken from different pieces
[25 mm] or plates-as-rolled having any thickness” in the
thickness” range
1in. [25 mm] Two? tests per heat, one taken from the
or more minimum thickness” in the thickness” range and

one taken from the maximum thickness” in the
thickness” range

AThickness means the specified thickness, diameter, or comparable dimension, whichever is appropriate for the specific structural product rolled.
BOne test, if only one piece or plate-as-rolled is to be qualified.

TABLE D Structural Products Produced from Coils—Minimum Number of Coils Required to be Tension Tested

Note—See 11.4.2.2 and 11.4.2.3 for the number of tests to be taken per coil.

Thickness” Difference Between Coils in the Heat Minimum Number of Coils Required to Be Tension Tested
Less than Y16 in. [2 mm] Two? coils per heat, at any thickness” in the heat
Y16 in. [2 mm] or more Two® coils per heat, one at the minimum thickness”
in the heat and one at the maximum thickness” in
the heat

“Thickness means the specified thickness, diameter, or comparable dimension, whichever is appropriate for the specific structural product rolled.
BOne coll, if the product of only one coil is to be qualified.

11.5.2.3 For shapes ov& in. [20 mm] in thickness, except rollers, the manufacturer or processor shall have the option of
as permitted in 11.5.2.2, tension test specimens shall conforemsing test specimens that are machined to a thickness or
to the requirements as shown in Fig. 4 of Test Methods andiameter of at leasts in. [20 mm] for a length of at least 9 in.
Definitions A 370, for the 0.500-in. [12.5-mm] diameter [230 mm].
specimens. The axis of such specimens shall be located 11.5.3.5 Test specimens for bars to be used for pins and
midway between the center of thickness and the top or bottonrollers shall conform to the requirements of Fig. 4 of Test
surface of the material. Methods and Definitions A 370 for the 0.500—in. [12.5—mm]

11.5.3 Bars diameter specimen.

11.5.3.1 Except as otherwise provided below, test speci- 11.6 Elongation Requirement Adjustments
mens for bars shall be in accordance with Annex Al of Test 11.6.1 Due to the specimen geometry effect encountered
Methods and Definitions A 370. when using the rectangular tension test specimen for testing
11.5.3.2 Except as provided in 11.5.3.5, test specimens fdhin material, adjustments in elongation requirements must be
bars¥a in. [20 mm] and under in thickness may conform to the Provided for thicknesses under 0.312 in. [8 mm]. Accordingly,
requirements of Fig. 3 of Test Methods and Definitions A 370the following deductions from the base elongation require-
for either the ¥2-in. [40-mm] wide specimen or thés-in. ~ ments shall apply:

[12.5-mm] wide specimen. Nominal '_rhickness Range, Elongation
11.5.3.3 Except as provided in 11.5.3.4 and 11.5.3.5, test 02090310 [ 50_7.89] Deduction. %
specimens for bars ové# in. [20 mm] in thickness or diameter 0.286—0.298 [7.30—7.59] 1.0
H i _ 0.273—0.285 [7.00—7.29] 1.5
shall conform_ either to the. requwements for théz-in. 0.250—0.272 [6.60—6.00] >0
[40-mm] or ¥2-in. [12.5-mm] wide specimen of Fig. 3 of Test 0.246—0.258 [6.20—6.59] 25
Methods and Definitions A 370, or to the requirements for the 0.233—0.245 [5.90—6.19] 3.0
0.500-in. [12.5-mm] diameter specimen of Fig. 4 of Test g-gégzg-gig {2'28:?33% i-g
Methods and Definitions A 370. 0.193—0.205 [4.90—5.19 45
[ ]
11.5.3.4 For bars other than those to be used for pins and 0.180—0.192 [4.60—4.89] Documents
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0.166—0.179 [4.20—4.59] 5.5 0.2 % offset method or by the 0.5 % extension-under-load
0.153—0.165 [3.90—4.19] 6.0 method.

0.140—0.152 [3.60—3.89] 6.5 f . e .

0.127—0.139 [3.20—3.50] 70 11.8 Product Tension TestsThis specification does not

0.114—0.126 [2.90—3.19] 75 provide requirements for product tension testing subsequent to
shipment (see 15.1). Therefore, the requirements of 11.1 to11.7
A Elongation deductions for thicknesses less than 0.180 in. [4.60 mm] apply to inclusive and Section 13 apply Only for tests conducted at the

structural shapes only. place of manufacture prior to shipment.
11.6.2 Due to the specimen geometry effect encountered

V.Vhen u3|_ng full-section test spec!mens for angles, th_e elong naterial specifications by a manufacturer does not preclude the possibility
tion requirements for structural-size angles shall be increasgfla; product tension test results might vary outside specified ranges. The
by six percentage points when full-section test specimens afgnsile properties will vary within the same heat or piece, be it as-rolled,
used. control-rolled, or heat-treated. Tension testing according to the require-
11.6.3 Due to the inherently lower elongation that is obtain-ments of Specification A 6/A 6M does not provide assurance that all
able in thicker material, adjustments in elongation requireproducts of a heat will be identical in tensile properties with the products

¢ tb ided. F terial 3.5 in. [90 . tested. If the purchaser wishes to have more confidence than that provided
ments must be provided. For material over 3.5 in. [90 mm] Ir]by Specification A 6/A6M testing procedures, additional testing or

thickness, a deduction of 0.5 percentage point from theequirements, such as Supplementary Requirement S4, should be im-
specified percentage of elongation in 2 in. [50 mm] shall b&osed.

made for each 0.5-in. [12.5-mm] increment of thickness over 11 g 1 appendix X2 provides additional information on the

3'5. in. [90 mm]. This deduction shall not gxceed 3 perCent""g@ariability of tensile properties in plates and structural shapes
points. Accordingly, the following deductions from the base

Note 6—Compliance to Specification A 6/A 6M and the individual

elongation requirements shall apply: 12. Permitted Variations in Dimensions and Weight
Nominal Thickness Range, Elongation [Mass]
in. [mm] Deduction,% 12.1 One cubic foot of rolled steel is assumed to weigh 490

ffgg__ffs;[%z'ogo__lﬁa“;g] 2‘3 Ib. One cubic metre of rolled steel is assumed to have a mass
4.500—4.999 [115.00—127.49] 15 of 7850 kg.
5.000—5.499 [127.50—139.99] 2.0 12.2 Plates—The permitted variations for dimensions and
5.500—5.999 [140.00—152.49] 25 . . A
6.000 and thicker [152.50 and thicker] 30 weight [mass] shall not exceed the applicable limits in Tables

1 to 15 [Annex Al, Tables A1.1 to A1.15], inclusive.

11.6.4 When so stated in the material specification, for 12 .3 Shapes
plates up to% in. [20 mm], inclusive, in thickness, if the  12.3.1 Annex A2 lists the designations and dimensions, in
percentage of elongation of an 8-in. [200-mm] gage length tesioth inch-pound and SI units, of shapes that are most com-
specimen falls not more than 3 percentage points below thgonly available. Radii of fillets and toes of shape profiles vary
amount prescribed, the elongation shall be considered satisfagith individual manufacturers and therefore are not specified.
tory, provided the percentage of elongation in 2 in. [50 mm] 12.3.2 The permitted variations in dimensions shall not
across the break is not less than 25 %. exceed the applicable limits in Tables 16 to 25 [Annex Al,

Note 5—A characteristic of certain types of alloy steels is a local Table; Al.16 to A]j'25]' _mcluswe. Permitted variations for
disproportionate increase in the degree of necking down or contraction giP€cial shapes not listed in such tables shall be as agreed upon
the specimens under tension test, resulting in a decrease in the percentd@iween the manufacturer and the purchaser.

of elongation as the gage length is increased. The effect is not so

pronounced in the thicker plates Note 7—Permitted variations are given in Tables 16 to 25 [Annex A1,

Tables A1.16 to A1.25], inclusive, for some shapes that are not listed in
11.6.5 The tensile property requirements tables in many ofinnex A2 (that is, bulb angles, tees, zees). Addition of such sections to
the material specifications covered by this general specificatioﬁ””ex A2'W?|| be_ considered by Subcommittee A01.02 when and if a need
specify elongation requirements in both 8-in. [200-mm] ancf©" Such listing is shown.
2-in. [50-mm] gage lengths. Unless otherwise provided in the 12.3.3 Shapes Having One Dimension of the Cross Section
individual material specification, both requirements are no in. [75 mm] or Greater (Structural-Size Shapesjhe
required to be applied simultaneously and elongation need onlgross-sectional area or weight [mass] of each shape shall not
be determined in gage length appropriate for the test specimesary more than 2.59% from the theoretical or specified
used. After selection of the appropriate gage length, th@mounts.
elongation requirement for the alternative gage length shall be 12.4 Sheet Piling—The weight [mass] of each steel sheet
deemed not applicable. pile shall not vary more than 2.5 % from the theoretical or
11.7 Yield Strength Applicatian specified weight [mass]. The length of each steel sheet pile

11.7.1 When test specimens do not exhibit a well-defineghall be not less than the specified length, and not more than 5

disproportionate yield point, yield strength shall be determined’: [125 mm] over the specified length..
and substituted for yield point. 12.5 Hot-Rolled Bars—The permitted variations in dimen-

._sions shall not exceed the applicable limits in Tables 26 to 31
11.7.2 The manufacturer or processor shall have the Optlofknnex A1, Tables A1.26 to A1.31], inclusive.

of substituting yield strength for yield point if the test specimen
exhibits a well-defined disproportionate yield point. 13. Retests

11.7.3 Yield strength shall be determined either by the 13.1 If any test specimen. shows @mum&nftﬁor
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develops flaws, the manufacturer or processor shall have ttetlges need not be reported except for materials having

option of discarding it and substituting another test specimerspecified minimum tensile strengths of 95 ksi [655 MPa] or
13.2 If the percentage of elongation of any tension teshigher, unless such subcritical heating is accomplished at

specimen is less than that specified and any part of the fractutemperatures at least 75°F [40°C] lower than the minimum

is more thar¥s in. [20 mm] from the center of the gage length tempering temperature.

of a 2-in. [50-mm] specimen or is outside the middle half of the 14.1.5 The results of any required austenitic grain size tests

gage length of an 8-in. [200-mm] specimen, as indicated bysee 8.2 or 8.3, whichever is applicable).

scribe scratches marked on the specimen before testing, a retest4.1.6 The results of any other test required by the appli-

shall be allowed. cable product specification, the applicable supplementary re-
13.3 Except as provided in 13.3.1, if the results from anquirements, and the purchase order.

original tension specimen fails to meet the specified require- 14.2 The thickness of the product tested is not necessarily

ments, but are within 2 ksi [14 MPa] of the required tensilethe same as an individual ordered thickness since it is the heat

strength, within 1 ksi [7 MPa] of the required yield strength orthat is tested rather than each ordered item. Tests from material

yield point, or within 2 percentage points of the requiredthicknesses in accordance with 11.4 and encompassing the

elongation, a retest shall be permitted to replace the failing testhicknesses in a shipment shall be sufficient for qualifying the

Aretest shall be performed for the failing original test, with thematerial in the shipment. These test thicknesses are not

specimen being randomly selected from the heat. If the resultgquired to be within previously tested and shipped thicknesses

of the retest meet the specified requirements, the heat or Igtom the same heat.

shall be approved. 14.3 For structural products produced from coils, both test
13.3.1 For structural products produced from coils, bothyesults shall be reported for each qualifying coil.

tests from each coil tested to qualify a heat are required to meet 14 4 For structural products produced from coils, both the

all mechanical property requirements. Should either test fail thanufacturer and processor shall be identified on the test

do so, then that coil cannot be used to qualify the parent heafgport.

however, the portion of that individual coil that is bracketed by 14 5 \Wnen full-section test specimens have been used for

acceptable tests (see 11.4.2.3) is considered to be qualified.\he gualification of angles, that information shall be stated on
13.4 Quenched and tempered steel plates are subject to tf}&, st report.

additional retest requirements contained in the material speci-

fication. the document shall clearly identify the organization submitting

13.5 When the full-section option of 11.3.3 is used and thethe report. Notwithstanding the absence of a signature, the

elongation falls below the specified requirement, the manufacs, 4 niation submitting the report is responsible for the content

turer or processor shall have the option of making another tesk the report
using a test specimen permitted in 11.5.2. ’

14.6 Asignature is not required on the test report. However,

14.7 When finished material is supplied to a purchase order

14. Test Reports specifying an ASTM material specification listed in the Scope
14.1 Test reports for each heat supplied are required angection of Specification A 6/A 6M, the organization supplying
they shall report the following: that material shall provide the purchaser with a copy of the

14.1.1 The specification designation, including year of is-original manufacturer’s test report. _ _
sue, and the grade or class if applicable, to which the material 14.8 A material test report, certficate of inspection, or

is furnished. similar document printed from or used in electronic form from
14.1.2 The heat number, heat analysis (see 7.1), and non@h electronic data interchange (EDI) transmission shall be
nal sizes. regarded as having the same validity as a counterpart printed in

Nore 8—if the amount of copper, chromium, nickel. molybdenum, or the certifier's facility. The content of the EDI transmitted

TE 8— ) , , , ; ;

silicon is less than 0.02 %, the heat analysis for that element may bgocumem must meet the requweme_ntg of the invoked ASTM

reported as <0.02 %. If the amount of columbium or vanadium is less thaftandard(s) and conform to any existing EDI agreement be-

0.008 %, the heat analysis for that element may be reported as <0.008%veen the prC_haser and the sup_phe_r. NotW|ths_tand|ng the
14.1.3 Two tension test results appropriate to qualify the?PSence of a signature, the organization submitting the EDI

material shipped (see 11.4), except that only one test resdif@nsmission is responsible for the content of the report.

need be reported if the shipment consists of a single piece or Nore 9—The industry definition as invoked here is: EDI is the
plate-as-rolled. computer to computer exchange of business information in a standard
14.1.3.1 In reporting elongation values, both the percentag®rmat such as ANSI ASC X12.
increase and the original gage length shall be stated. ) .
14.1.4 When the material is required to be heat treatedl®- INSpection and Testing
either by the designated ASTM specification, or when specified 15.1 The inspector representing the purchaser shall have
in the purchase order, all heat treatments, including temperdree entry, at all times, while work on the contract of the
ture ranges and time at temperature. purchaser is being performed, to all parts of the manufacturer’'s
14.1.4.1 The supply of a heat treatment procedure in placeorks that concern the manufacture of the material ordered.
of the actual temperatures and times shall be subject tdhe manufacturer shall afford the inspector all reasonable
agreement between the purchaser and the supplier. facilities to satisfy him that the materialjs being furnished in
14.1.4.2 Subcritical heat treatment to soften thermally cuaccordance with this specification. All Eae hdSict
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analysis) and inspection shall be made at the place of manu- 18.1.3.1 Any required color marking (see 18.1.5) shall be by

facture prior to shipment, unless otherwise specified, and shaflaint marking.

be conducted so as not to interfere with the operation of the 18.1.3.2 Except as allowed by 18.1.4.2 and 18.7, the re-

works. quired markings for plates shall be by steel die stamping or
15.2 When structural products are produced from coils, 15.paint marking. (See also 18.1.5)

shall apply to the processor instead of the manufacturer, and 18.1.4 Location of Markings

the place of process shall apply instead of the place of 18.1.4.1 The required markings for plates shall be in at least

manufacture. When structural products are produced from coilgne place on each finished plate.

and the processor is different from the manufacturer, the 181 4.2 For secured lifts of all sizes of platésn. [10 mm]

inspector representing the purchaser shall have free entry at gl 5,4in. [8 mm)] for material specified for bridge construction

times while work on the contract of the purchaser is beingang use) or under in thickness, and for secured lifts of all

performed to all parts of the manufacturer's works thathicknesses of plates 36 in. [900 mm] or under in width, the

concerns the manufacturer of the material ordered. manufacturer or processor shall have the option of placing such

markings on only the top piece of each lift, or of showing such

16. Retreatment . ! .
. . markings on a substantial tag attached to each lift, unless
16.1 If any heat-treated material fails to meet the mechaniginenyise specified. (See also 18.6)

cal property requirements of the applicable specification, the 18.1.5 Color Marking
manufacturer or the processor shall have the option of heat ;5

treating the material again. All mechanical property tests shal 18.1.5.1 When specified in the purchase order, each plate
9 gain. / property ; except for plates in secured lifts), for which a color scheme is
be repeated and the material surface shall be reexamined f

defects when the material is resubmitted for inspection [ven for the respective ASTM designation and grade listed in
w a ubmi Inspection. 18.6, shall be marked with that color scheme along one edge or

17. Rejection on the rolled surface within 12 in. [300 mm] of the heat number

17.1 Any rejection based on product analysis made in|dent|f|cat|on. For plates in secured lifts, a vertical color

- : e cheme identification stripe for the full height of the lift is
accordance with the material specification shall be reported goeme X . . X
the supplier and samples that represent the rejected materf%f.rm'ss'ble' Each_ plate in the I.'ft _shaII be markeq W'th this
shall be preserved for 2 weeks from the date of notification o fpe. COIOr marklngs shall be distinct and of sufiicient size to
such rejection. In case of dissatisfaction with the results of th&® clearly visible.

tests, the supplier shall have the option of making claim for a 18.2 Shapes
rehearing within that time. 18.2.1 Except as allowed by 18.2.2 and 18.7, shapes shall be

17.2 The purchaser shall have the option of rejecting mate.r_narked with the heat number, size of section, length, and mill

rial that exhibits injurious defects subsequent to its acceptanddentification marks on each piece. The manufacturer's name,
at the manufacturer’s works, and so notifying the manufacturePrand, or trademark shall be shown in raised letters at intervals

OF Processor. along the length. In addition, shapes shall be identified with the
ASTM designation (year of issue not required) and grade,
18. Identification of Structural Products either by marking each piece individually or, if bundled, by
18.1 Required Plate Markings attaching a substantial tag to the bundle.

18.1.1 Except as allowed by 18.1.4.2 and 18.7, plates shall 18.2.2 Bundling for shipment of small shapes with the
be legibly marked with the following: applicable ASTM greatest cross-sectional dimensional not greater than 6 in. [150
designation (see 1.1) (year of issue not required); “G” or “MT”Mm] is permissible. Each lift or bundle shall be marked or
if applicable (see 18.1.2); applcable grade; heat number; Siz@bsta}nnally tagged showing the identification information
and thickness; color marking, if applicable (see 18.1.5); andisted in 18.2.1.
name, brand, or trademark of the manufacturer (for plates 18.2.3 Each structural shape or lift, for which a color
produced in discrete cut lengths) or the processor (for platescheme is given for the respective ASTM designation and
produced from coil and for subdivided plates (see 18.7)).  grade listed in 18.6, shall be marked with that color scheme on

18.1.2 Plates that are required to be heat treated, but ha@®e cut end or across the rolled face of one flange or leg,
not been so heat treated, shall be marked, by the manufactur@gjacent to one cut end. Color markings shall be distinct and of
or processor, with the letter “G” (denoting green) following the sufficient size to be clearly visible.
required ASTM designation mark, except that “G” marking is 18.3 Steel Sheet Piling-Steel sheet piling shall be marked
not necessary if such plates are for shipment, for the purpose #fith the heat number, size of section, length, and mill identi-
obtaining the required heat treatment, to an organization unddication marks on each piece. The manufacturer’s name, brand,
the manufacturer’s control. Such plates shall have been qualpr trademark shall be shown in raised letters at intervals along
fied for shipment on the basis of test specimens that have bedéhe length.
so heat treated. Plates that are required to be heat treated, and 8.4 Bars—Bars of all sizes, when loaded for shipment,
have been so heat treated, shall be marked, by the party thshall be properly identified with the name or brand of manu-
performed the heat treatment, with the letter “MT” (denotingfacturer, purchaser's name and order number, the ASTM
material treated) following the required ASTM designationdesignation number (year of issue not required), grade number
mark. where appropriate, size and length, wejght [mass] of lift, and

18.1.3 Types of Marking the heat number for identification. Unl aeddmentsed,
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the method of marking is at the manufacturer’s option and shalbf issue not required), grade, heat number, and the heat
be made by hot stamping, cold stamping, painting, or markingreatment identification, if applicable, along with the trade-
tags attached to the lifts of bars. Bars are not required to bmark, brand, or name of the organization subdividing the
die-stamped. structural product. The identification methods shall be in

18.5 Bar Coding—In addition to the requirements of 18.1 to accordance with the requirements of 18.1 to 18.4 inclusive,
18.4 inclusive, the manufacturer or processor shall have thexcept that the raised letters method for shapes and steel sheet
option of using bar coding as a supplementary identificatiorpiling is not required. If the original manufacturer’s identifi-
method. cation remains intact, the structural product need not be
additionally identified by the organization supplying the struc-
tural product.

18.6 Colors—The following color scheme shall be used to  18.7.2 As an alternative, pieces from the same heat of
identify the listed ASTM designation and grade of structuralstructural product shall be bundled or placed in secured lifts,
plate and shapes: with the identification specified in 18.7.1 placed on the top

Note 10—Bar coding should be consistent with AIAG Standard B-1.

ASTM Designation and Grade Color Scheme piece of each lift or shown on a substantial tag attached to each
A 242/A 242M blue lift or bundle.

A 283/A 283M Grade D orange

A 514/A 514M red . . . .

A 529/A 529M Grade 50 black and yellow 19. Packaging, Marking, and Loading for Shipment

A 529/A 529M Grade 55 black and red . . . .

A 572 Grade 42/A 572M Grade 290 green and white 19.1 Packaging, marking, and loading for shipment shall be
A 572 Grade 50/A 572M Grade 345 green and yellow in accordance with Practices A 700.

A 572/A 572M Grade 55 green and red ; i 3 R

A 579 Grade 60/A 572M Grade 415 oreen and gray 19.2 When Level A'is spec.|f|ed, and when specified in the

A 572 Grade 65/A 572M Grade 450 green and blue co_ntract or order, and for direct procurement by or_dlrect

A 588/A 588M blue and yellow shipment to the U.S. government, preservation, packaging, and

A 709 Grade 50/A 709M Grade 345 green and yellow H ; H ;

A 709 Grade SOW/A 709M Grade 345W blue and yellow packing shall be in accordance with the Level A requirements

A 709 Grade 70W/A 709M Grade 485W blue and orange of MIL-STD-163.

2;83 grage ?go%o?vc\)/& 789'\1'1 Gg;%e HPS485W b'lée and red 19.3 When specified in the contract or order, and for direct
rade rade re A H

A 709 Grade 100VW/A 709M Grade G90W red and orange procurement by or direct shipment to the U.S.government,

A 852/A 852M

A 913 Grade 50
A 913 Grade 60
A 913 Grade 65
A 913 Grade 70

blue and orange
red and yellow
red and gray
red and blue
red and white

marking for shipment, in addition to require-ments specified in
the contract or order, shall be in accordance with MIL-STD-
129 for military agencies and with Fed. Std. No. 123 for civil
agencies.

A 992 green and black

18.7 Subdivided Material 20. Keywords
18.7.1 Pieces separated from master structural product by a20.1 bars; general requirements; plates; rolled; shapes; sheet
processor shall be identified with the ASTM designation (yeapiling; structural steel
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TABLE 1 Permitted Variations in Thickness for Rectangular, Carbon, High-Strength, Low-Alloy, and Alloy-Steel Plates, 15 in. and Under
in Thickness When Ordered to Thickness

Note 1—Tables 1-31, inclusive, contain permitted variations in dimensions and weight stated in inch-pound units.

Note 2—Permitted variation under specified thickness, 0.01 in.

Note 3—Thickness to be measured3to ¥4 in. from the longitudinal edge.

Note 4—For thicknesses measured at any location other than that specified in Note 3, the permitted variations over specified thicknesé shall be 1
times the amounts in this table, rounded to the nearest 0.01 in.

Note 5—Where “...” appears in this table, there is no requirement.

Permitted Variations Over Specified Thickness for Widths Given in Inches, in.
Specified Thickness,
P in. 48 and Ot‘éeg(fs 60 to 7210 84 to 91%;0 108to | 120to | 132t0 | 144t0 | 168t0 | 182 and
under excly 72, excl | 84, excl | 96, excl excf 120, excl | 132, excl | 144, excl | 168, excl | 182, excl over
To Ya, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
Y to %16, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
%6 to ¥s, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05
¥s to 718, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06
716 t0 Y2, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06
> to s, excl 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.07
s t0 ¥4, excl 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.06 0.07 0.07
¥4 to 1, excl 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.07 0.08 0.09
1 to 2, excl 0.06 0.06 0.06 0.06 0.06 0.07 0.08 0.10 0.10 0.11 0.13 0.16
2 to 3, excl 0.09 0.09 0.09 0.10 0.10 0.11 0.12 0.13 0.14 0.15 0.15
3 to 4, excl 0.11 0.11 0.11 0.11 0.11 0.13 0.14 0.14 0.14 0.15 0.17
4 to 6, excl 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20 0.20
6 to 10, excl 0.23 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.27 0.28
10 to 12, excl 0.29 0.29 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.35
12 to 15, incl 0.29 0.29 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
TABLE 2 Permitted Variations in Weight for Rectangular Sheared Plates and Universal Mill Plates 613.0 Ib/ft 2 and Under When Ordered
to Weight

Note 1—Permitted variations in overweight for lots of circular and sketch plates shaWbgnies the amounts in this table.
Note 2—Permitted variations in overweight for single plates shall #etiines the amounts in this table.

Note 3—Permitted variations in overweight for single circular and sketch plates shaltdainies the amounts in this table.
NoTe 4—The adopted standard density of rolled steel is 490°Ib/ft

Note 5—Where “...” appears in this table, there is no requirement.

Permitted Variations in Average Weight of Lots” for Widths Given in Inches, Expressed in Percentage
of the Specified Weights per Square Foot

Specified Weights, 48 and Over 48 to 60 to 72, 72 to 84, 84 to 96, | 96 to 108, | 108 to 120, | 120 to 132,132 to 144,| 144 to 168, 168 and
Ib/ft? under 60, excl excl excl excl excl excl excl excl excl over
Over|Under | Over Lngr Over |Under | Over | Under [Over|Under|Over [Under| Over |Under| Over Lng; Over [Under| Over tijgr Over |Under

To 10, excl 40| 30 [ 45|30 50| 30 | 55| 30 |60|30|75(30)] 90| 3.0 |11.0|3.0(13.0] 3.0
10 to 12.5, excl 40| 3.0 45 | 3.0 | 45 3.0 5.0 3.0 |55 30 ]|65]| 30 7.0 3.0 80130 90| 3.0 |120| 3.0
12.5 to 15.0, excl 40| 30 | 40|30 45| 30 |45] 30 |50]30]|55]30] 6.0 ] 30 75130 80| 30 |110] 30
15 to 17.5, excl 35| 30 [35|30)]|40| 30 |45| 30 |45]| 30|50 30| 55| 30 60|30| 70| 30| 90 | 30 |100] 3.0
17.5 to 20, excl 35| 25 35|25 | 35 3.0 4.0 3.0 |45 3.0 |45 ]| 3.0 5.0 3.0 55130 6.0 3.0 8.0 3.0 9.0 3.0
20 to 25, excl 35| 25 | 3525|135 30 |35]| 30 |40]|30]|40]30] 45| 30 50|30]| 55|/30]| 70| 30 | 80| 3.0
25 to 30, excl 30| 25 [ 35| 25|35 | 25 |35 30 |35]|30|35(|30]| 40| 30 45|30 50|30 | 65| 30| 70] 30
30 to 40, excl 30| 20 30| 20| 3.0 2.0 3.0 20 |35 20 | 35] 25 35 2.5 40130 | 45] 3.0 6.0 3.0 6.5 3.0
40 to 81.7, excl 25| 20 | 30| 20| 30| 20 |30]| 20 |35]20|35]20] 35| 25 35|30]| 40| 30| 55| 30 | 6.0] 30
81.7 to 122.6, excl 25| 20 | 30|20 30| 20 |30] 20 |35]20|35]20]| 35| 25 35|30]| 35130 | 40 | 30| 45| 30
122.6 to 163.4, excl 25| 15 25 |1 15| 25 1.5 2.5 15 |25 20 |25 20 25 2.0 25120 ]| 25| 20 3.0 2.0 35 2.0
163.4 to 245.1, excl 25| 10 | 25|10 25| 10 |25] 10 |25]10|25]10 ] 25| 10 25110]| 25|/ 10| 30| 10 | 35 ] 1.0
245.1 to 409.0, excl 251 1.0 25| 10| 25 1.0 25 10 |25 10 | 25| 1.0 25 1.0 25110 | 25| 1.0 25 1.0 3.0 1.0
409.0 to 490.1, excl 20| 1.0 20 | 10| 25 1.0 2.5 10 |25 10 |25] 10 2.5 1.0 25110 ]| 25| 10 25 1.0 2.5 1.0
490.1 to 613.0, excl 20| 10 |20|10)]| 20| 10 |20]| 10 |25] 10|25 10| 25| 10 25]110]| 25|/ 10| 25| 10 | 25 ] 1.0

AThe term “lot” means all the plates of each tabular width and weight group represented in each shipment.

Documents

Document Sharing Hub
16

Full document details: ASTM A6/A6M-00a


http://www.avadocuments.com/doc/astm-a6-a6m-00a
http://www.avadocuments.com/doc/astm-a6-a6m-00a

@iy A 6/A 6M

TABLE 3 Permitted Variations in Width and Length for Sheared Plates 1 % in. and Under in Thickness; Length Only of Universal Mill
Plates 2 %2 in. and Under in Thickness

Permitted Variations Over Specified Width and Length” for Thicknesses Given in Inches or Equivalent Weights Given in

Specified Dimensions, in. Pounds per Square Foot, in.

To ¥s, excl Ysto ¥s, excl Ysto 1, excl 1to 2, incl®
Length Width To 15.3, excl 15.3 to 25.5, excl 25.5 to 40.8, excl 40.8 to 81.7, incl
Width Length Width Length Width Length Width Length
To 120, excl To 60, excl s Y2 16 Y8 Y2 Ya Y8 1
60 to 84, excl 16 Y8 Yo e Y VS Ya 1
84 to 108, excl Y2 Ya Y8 s Ya 1 1 1Ys
108 and over Y8 78 Ya 1 s 1Y 1Ys 1Ya
120 to 240, excl To 60, excl s Ya o 78 s 1 Ya 1Y
60 to 84, excl Y2 Ya Y8 V) Y 1 Iz 1Y
84 to 108, excl Y16 s 16 1%/16 13416 1Ys 1 1%
108 and over Y8 1 Ya 1¥s 78 1Ya 1%s 1%s
240 to 360, excl To 60, excl Vs 1 Y2 1%s s 1Ya Ya 1%2
60 to 84, excl Y2 1 Y8 1Ys Ya 1Ya s 12
84 to 108, excl Y16 1 e 1%s s 1% 1 1%
108 and over e 1Y 78 1Ya 1 1%s 1Ya 1%a
360 to 480, excl To 60, excl 716 1%s Y2 1Y Y8 13 Ya 1%
60 to 84, excl Y2 1Ya Y8 1% EZ) 12 s 1%
84 to 108, excl Y16 1Ya Ya 1%s V) 1Y%2 1 178
108 and over Ya 1%s 78 1v> 1 1% 1Y 17
480 to 600, excl To 60, excl 16 1Y Yo 1% EZ) 1% Ya 1%
60 to 84, excl Y2 13 Y8 1%2 Ya 1% Iz 1%
84 to 108, excl Y8 1% Ya 1Y> Ve 1% 1 178
108 and over Ya 1%> 78 1% 1 1% 1Ya 1%
600 to 720, excl To 60, excl Y2 1%a EZ] 17 Ya 17 78 2Ya
60 to 84, excl Y8 1% Ya 178 V) 17 1 2Ya
84 to 108, excl Y8 13 Ya 1% s 1% 1%s 2Ya
108 and over 78 1%a 1 2 1Ys 2Ya 1Ya 2Y>
720 and over To 60, excl Y16 2 Ya 2Ys s 2Ya 1 2%
60 to 84, excl Ya 2 78 2Ys 1 2Ya 1Ys 294
84 to 108, excl Ya 2 78 2Y%s 1 2Ya 1Ya 294
108 and over 1 2 1Ys 2%s 1Ya 2Y2 1% 3

APermitted variation under specified width and length, ¥a in.
Bpermitted variations in length apply also to Universal Mill plates up to 12 in. in width for thicknesses over 2 to 2¥%zin., incl, except for alloy steel up to 1% in. thick.

TABLE 5 Permitted Variations in Rolled Width for Universal Mill
Plates 15 in. and Under in Thickness

TABLE 4 Permitted Variations in Width for Mill Edge Carbon and
High-Strength, Low-Alloy Plates Produced on Strip Mills (Applies
to either Plates Produced from Coils or Plates Produced in

Permitted Variations Over Specified Width* for

Discrete Cut Lengths of Flat Product)

Permitted Variation Over

Thicknesses Given in Inches or Equivalent Weights Given
in Pounds per Square Foot, in.

Specified Width, in. Specifi Over 2 Over 10
P ' Wﬁ’ﬁﬁmﬁjfx Specified Width, in. 10 7% _Yet0 o 9klo 1102, a0 T
' excl %, excl 1, excl incl X X
incl 15, incl
To 14, excl et 15310 255t 408t 8lL7t0 4090 to
14 t0 17, excl V2 10153, “>55 408, 817, 4000, 613.0,
17 to 19, excl Y16 excl excl excl incl incl incl
19 to 21, excl 7 Over 8 to 20, excl s Y s Ya % Y
21 to 24, excl e 20 to 36, excl 16 Ya Y16 ¥ 16 Y16
24 to 26, excl e 36 and over %e EZ) 6 Y2 %6 Y8
26 to 28, excl %6 " - — — - -
28 to 35, excl 1% Permitted variation under specified width, ¥ in.
35 to 50, excl 1Y
50 to 60, excl 1>
60 to 65, excl 1%
65 to 70, excl 134
70 to 80, excl 17
80 and over 2
“No permitted variation under specified width.
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TABLE 6 Permitted Variations in Diameter for Sheared Circular
Plates 1 in. and Under in Thickness

TABLE 10 Permitted Variations in Diameter for Gas-Cut Circular
Plates (Applies to Alloy Steel Specifications Only)

Permitted Variations Over Specified Diameter
for Thicknesses Given in Inches, in.”

Permitted Variations Over Specified Diameter for Specified
Thicknesses Given in Inches, in.A

e . . Specified
Specified Diameters, in. ; ]
To %, % to Y5, Y10 1, Diameter, in. 01 exc L1102 2104, 4106 6108 8tols,
excl excl incl 0% exc excl excl excl excl incl
To 32, excl Ya s Y2 To 32, excl Y Y Ya Y 1 1
32 to 84, excl Y16 16 Y16 32 to 84, excl Y2 EZ) z 1 1¥s 1Y
84 to 108, excl £ Y2 s 84 to 108, excl s Z 1 1Y 1Ya 1%
108 to 130, excl e %16 e 108 to 130, incl s 1 1%s 1Ya 1% 1%
130 and over 12 Y8 Ya

“No permitted variation under specified diameter.

TABLE 7 Permitted Variations in Diameter for Gas-Cut Circular
Plates (Not Applicable to Alloy Steel)

Permitted Variation Over Specified Diameter for

Specified Diameter, Thicknesses Given in Inches, in.*

n. to 1, 1to2, 2to4, 4to6, 6to8, 8tol5,
excl excl excl excl excl incl
To 32, excl EZ) g s s ) Ya
32 to 84, excl EZ) Y2 Y Y8 Ya s
84 to 108, excl Y2 Y16 EZ) Ya V) 1
108 to 130, excl Yo Y16 /6 s 1 1Ys
130 and over s Ya s 1 1Y 1Y

“No permitted variation under specified diameter.

TABLE 8 Permitted Variations in Width and Length for
Rectangular Plates When Gas Cuttings is Specified or Required
(Applies to Alloy Steel Specifications Only).

Note 1—These permitted variations shall be taken all under or divided

over and under, if so specified.

Note 2—Plates with universal rolled edges will be gas cut to length

only.

Permitted Variation Over Specified

Specified Thickness, in. Width and Length, in.

“No permitted variation under specified diameter.

TABLE 11 Permitted Camber “ for Carbon Steel, High-Strength

Low-Alloy Steel, and Alloy Steel Universal Mill Plates and High-

Strength Low-Alloy Steel and Alloy Steel Sheared, Special-Cut,
or Gas-Cut Rectangular Plates

Specified - ) Specified
Tﬁickness, Speufllet:;if[\ZIVelght, \F/)Vidth, Permitted Camber, in.
in. in.
To 2, incl to 81.7, incl all ¥s X (no. of feet of length/5)
Over 2 to 15, 81.7 to 613.0, incl to 30, incl %1s X (no. of feet of

incl length/5)
Over 2 to 15, 81.7 to 613.0, incl over 30 Y4 X (no. of feet of

incl length/5)

ACamber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.

TABLE 12 Permitted Camber “ for Sheared Plates and Gas-Cut
Rectangular Plates, All Thicknesses (Applies to Carbon Steel
Only)

Permitted camber, in. = ¥ X (number of feet of length/5)

ACamber as it relates to plates is the horizontal edge curvature in the length,
measured over the entire length of the plate in the flat position.

To 2, excl Ya
2 to 4, excl 1
4 to 6, excl 1Y
6 to 8, excl 1%
8 to 15, incl 1>

TABLE 9 Permitted Variations in Width and Length for
Rectangular Plates When Gas Cutting is Specified or Required
(Not Applicable to Alloy Steel)

Note 1—These permitted variations may be taken all under or divided
over and under, if so specified.

Note 2—Plates with universal rolled edges will be gas cut to length
only.

Permitted Variation Over Specified

Specified Thickness, in. Width and Length, in.

To 2, excl Y2
2 to 4, excl Y8
4 to 6, excl Ya
6 to 8, excl V)
8 to 15, incl 1
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TABLE 13 Permitted Variations From a Flat Surface for Carbon Steel Plates

Note 1—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not #xce®¢hen the longer dimension is
from 36 to 72 in., incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width, but in no case less
than¥s in.

NoTe 2—These permitted variations apply to plates that have a specified minimum tensile strength of not more than 60 ksi or comparable chemical
composition or hardness. The limits in this table are increased 50 % for plates that have a higher specified minimum tensile strength or comparable
chemical composition or hardness.

Note 3—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 4—Where “...” appears in this table, there is no requirement.

Note 5—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations from a Flat Surface for Specified Widths Given in Inches, in.*2

Thisciizngjin_ Spemﬁgjﬂ\z/ve'ght’ To36, 36t048 48t  60to  72to 84 to ?gsm 123 o 1;212 o 133 © 168 and
excl excl 60, excl 72, excl 84, excl 96, excl ' ' ’ ’ Over
excl excl excl excl
To Ya, excl To 10.2, excl Y16 Ya 1%6 1Y 1% 1% 1% 1% 1%
Yato ¥s, excl 10.2 to 15.3, excl Y2 Y8 Ya %6 1%s 1Y 1% 1% 1%
¥sto V2, excl 15.3 to 20.4, excl Y2 Y16 Y8 Y8 Ya s 1 1%s 1Y 1% 2Ys
Yoto ¥a, excl 20.4 to 30.6, excl 16 Yo Y16 % Y Ya 1 1 1Ys 1% 2
¥ato 1, excl 30.6 to 40.8, excl 16 Y2 Y16 Y8 Y8 Y8 Ya V) 1 1% 1%
1to 2, excl 40.8 to 81.7, excl ¥ Y2 Y2 Y16 Y16 Y8 Y8 Y8 e 1%s 1%
2 to 4, excl 81.7 to 163.4, excl %6 ¥ 16 Yo Yo Yo Yo Y16 % Ve 1Ys
4 to 6, excl 163.4 to 245.1, excl ¥s 16 Y2 2 Y16 Y16 Y Ya s s 1
6 to 8, excl 245.1 to 326.8, excl 16 Y2 Y2 Y8 e Ya s V: 1 1 1
8 to 10, excl 326.8 to 409.0, excl Y2 Y2 s Wie Ya 1316 ] 1%16 1 1 1
10 to 12, excl 409.0 to 490.1, excl Y2 Y8 Ya Y16 s %6 1 1 1 1 1
12 to 15, excl 490.1 to 613.0, incl s Ya 1316 s %16 1 1 1 1 1

APermitted Variation from a Flat Surface for Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along the
length shall not exceed the tabular amount for the specified width for plates up to 12 ft in length, or in any 12 ft for longer plates.

Bpermitted Variation from a Flat Surface for Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the specified
width.

TABLE 14 Permitted Variations from a Flat Surface for High-Strength Low-Alloy Steel and Alloy Steel Plates, Hot Rolled or Thermally
Treated

Note 1—When the longer dimension is under 36 in., the permitted variation from a flat surface shall not ¥ice®¢hen the longer dimension is
from 36 to 72 in. incl, the permitted variation from a flat surface shall not exceed 75 % of the tabular amount for the specified width.

Note 2—This table and these notes cover the permitted variations from a flat surface for circular and sketch plates, based upon the maximum
dimensions of such plates.

Note 3—Where “...” appears in this table, there is no requirement.

Note 4—Plates must be in a horizontal position on a flat surface when flatness is measured.

Permitted Variations from a Flat Surface for Specified Widths, in.A8

Thokmace in. S o To36, 361048, 4810 60to 7210 84to o000 19010 12010 410 yeg ang
' excl excl 60, excl 72, excl 84, excl 96, excl ’ ’ ’ ’ Over
excl excl excl excl

To Ya, excl To 10.2 excl 1316 1%s 1% 1% 2 2Y4 2% 2% 2%

Ya to ¥, excl 10.2 to 15.3, excl Ya %16 1Ys 1% 1% 17 2 2Ya 2%

¥s to Y2, excl 15.3 to 20.4, excl Ya Vs 1%16 1516 1%s 1% 1% 1% 1% 2% 3Ys
Y2 to ¥4, excl 20.4 to 30.6, excl %8 Ya 1316 s 1 1%s 1Y 1% 1% 2Y4 3
¥ato 1, excl 30.6 to 40.8, excl Y Ya Ve Ve 1%16 1 1Ys 1% 1% 2 2%
1 to 2, excl 40.8 to 81.7, excl Y16 Y8 Y 136 s 1%16 1 1 1 1% 2Ya
2 to 4, excl 81.7 to 163.4, excl Y2 Y16 e Ya Ya Ya Ya VA 1 1Y 1%
4 1o 6, excl 163.4 to 245.1, excl Y16 Wie Ya Ya s s 1%16 1Y 1Ya 1Y 1>
6 to 8, excl 245.1 to 326.8, excl Y8 Y Y 1%16 1 1Ys 1Ya 1% 1Y¥2 1Y» 1¥»
8 to 10, excl 326.8 to 409.0, excl Ya 1316 %6 1 1Ys 1Ya 1% 138 12 12 1Y¥2
10 to 12, excl 409.0 to 490.1, excl Ya 1516 1Y 1Y 1% 1% 1> 1> 1> 1> 1>
12 to 15, incl 490.1 to 613.0, incl s 1 1%16 1% 1% 1Y¥2 1Y¥2 1Y¥2 1Y¥2 1¥» 1¥»

APermitted Variation from a Flat Surface for Length—The longer dimension specified is considered the length, and the permitted variation from a flat surface along the
length shall not exceed the tabular amount for the specified width in plates up to 12 ft in length, or in any 12 ft for longer plates.

Bpermitted Variation from a Flat Surface for Width—The permitted variation from a flat surface across the width shall not exceed the tabular amount for the specified
width.
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