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Standard Specification for

General Requirements for Steel Plates for Pressure Vessels

This standard is issued under the fixed designation A 20/A20M; 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 Pressure Vessel Plates, Five Percent Nickel Alloy Steel, Spe- A 645/A 645M
. i . . cially Heat Treated
11 ThIS_ spemﬂcaﬂo%covers_ a group_ Qf C‘?mmon _req_u!re- Pressure Vessel Plates, Carbon-Manganese, for Moderate and A 662/A 662M
ments which, unless otherwise specified in the individualLower Temperature Service
material specification, shall apply to rolled steel plates forPreSSU;e \@ng' dP'fte& Cdagmn Stee'\v/ Quelnched andTem- A T724/A724M
. e . ered, for Welded Layered Pressure Vessels
_pressure vessels under each of the foIIowmg SpeCIflcatlongressure Vessel Plates, Alloy Steel and High-Strength Low- A 734/A 734M
issued by ASTM: Alloy Steel, Quenched and Tempered
ASTM Pressure Vessel Plates, Low-Carbon Manganese- A 735/A 735M
Title of Specification Designation® %c:qy;;'v;?jrz-schir:énum Alloy Steel, for Moderate and Lower
Pressure Vessel Plates, Alloy Steel, Chromium-Manganese A 202/A 202M E:)e;;;rr%;]/re(fri?tljrili/lt(e;ISQbI:joeWnIJ?erglrLQ%E:a,;cljli;ig%e’::(:kel- A T36/A 736M
Silicon - - -
A Pressure Vessel Plates, High-Strength Low-Alloy Steel A 737/A737TM
Pressure Vessel Plates, Alloy Steel, Nickel A 203/A 203M
Pressure Vessel Plates, Alloy Steel, Molybdenum A 204/A 204M gir”ecsos:rg t;/eelsiglr mige;é?eezggrfg\:veg 'I(':e ?nrbzrr;m?ggsa‘;sis; A T38IA T38M
Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium A 225/A 225M P v ’ | Plat hed and T P d A 782/A 782M
Pressure Vessel Plates, Carbon Steel, Low- and Intermediate- A 285/A 285M Mressure— ezshe ges,MQLllebndc e ag.l. em;gre \
Tensile Strength Ali)r;ggr::;e- romium-Molybdenum-Silicon-Zirconium
Pressure Vessel Plates, Carbon Steel, Manganese-Silicon A 299/A 299M .
Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum A 302/A 302M \F/’;ensasdlflrlerznVessel Plates, Alloy Steel, Chromium-Molybdenum- A 832/A 832M
and Manganese-Molybdenum-Nickel .
Pressure Vessel Plates, Alloy Steel, 9 Percent Nickel Double- A 353/A 353M E:)enstfglri’r\gizsszl (Ifl’_llz\al/;rgsp,)Produced by the Thermo-Mechanical A 841/A 841M
Normalized and Tempered .
Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum A 387/A 387TM Eressture Vess_el Plljates, 9 % Nickel Alloy, Produced by the A B44/A 844M
Pressure Vessel Plates, Carbon Steel, High Strength Manga- A 455/A 455M rect-Quenching Process
nese _ 1.1.1 This specification also covers a group of supplemen-
Pressure Vessel Plates, Carbon Steel, for Intermediate- and A 515/A 515M . hich licabl | of th b
Higher-Temperature Service tary r_e_qw_rements_w_lc are app_lca e to several 0 the above
Pressure Vessel Plates, Carbon Steel, Moderate- and Lower- A 516/A 516M specifications as indicated therein. These are provided for use
Temperature Service iti i i i i i
Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched A 517/A 517M when addlt!qnal .tes_t|_ng or IﬂSpECtIOI’] IS deSIreq and apply Only
and Tempered when specified individually by the purchaser in the order.
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered A 533/A 533M 1.2 Appendix X1 describes the production and some of
vianganese-Molybenum and Manganese-Molybdenum- the characteristics of coiled product from which pressure vessel
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese- A 537/A 537M plates may be_ prOduced: . . . .
Silicon Steel 1.3 Appendix X2 provides information on the variability of
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered A 542/A 542M tensile properties in pIates for pressure vessels
Chromium-Molybdenum . . . . oo
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered A 543/A 543M 1.4 Appendix X3 provides information on the variability of
Nickel-Chromium-Molybdenum Charpy-V-Notch impact test properties in plates for pressure
Pressure Vessel Plates, Alloy Steel, Quenched and Tempered A 553/A 553M vessels
8 and 9 Percent Nickel ) A A X . .
Pressure Vessel Plates, Carbon Steel, Manganese-Titanium A 562/A 562M 1.5 Appendix X4 provides information on cold bending of
for Glass or Diffused Metallic Coatings plates including suggested minimum inside radii for cold
Pressure Vessel Plates, Carbon Steel, High Strength, for Mod- A 612/A 612M

erate and Lower Temperature Service

bending.

1.6 These materials are intended to be suitable for fusion
welding. When the steel is to be welded, it is presupposed that
a welding procedure suitable for the grade of steel and intended

! This specification is under the jurisdiction of ASTM Committee AO1 on Steel, use or service will be Utllllzerji' . .
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommittee 1.7 In case of any conflict in requirements, the requirements

A01.11 on Steel Plates for Boilers and Pressure Vessels.

of the individual material specification shall prevail over those

Current edition approved Dec. 10, 2000. Published February 2001. Originally

published as A 20 — 50 T. Last previous edition A 20/A 20M —

00a.

> . L B
For ASME Boiler and Pressure Vessel Code applications, see related Specifi- 3 These designations refer to the latest issue of the respective specification which

cation SA-20/SA-20M in Section Il of that Code.

appears in thénnual Book of ASTM Standardgol 01.04.
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@b A 20/A20Mm

of this general specification. A 516/A516M Specification for Pressure Vessel Plates, Car-
1.8 The purchaser may specify additional requirements bon Steel, for Moderate- and Lower-Temperature Sefvice
which do not negate any of the provisions of this general A 517/A517M Specification for Pressure Vessel Plates, Al-
specification or of the individual material specifications. Such  loy Steel, High-Strength, Quenched and Tempéred
additional requirements, the acceptance of which are subject to A 533/A533M Specification for Pressure Vessel Plates, Al-
negotiation with the supplier, must be included in the order loy Steel, Quenched and Tempered Manganese-
information (see 4.1.8). Molybdenum and Manganese-Molybdenum-Niékel
1.9 For purposes of determining conformance with this A 537/A537M Specification for Pressure Vessel Plates,
specification and the various material specifications referenced Heat-Treated, Carbon-Manganese-Silicon Steel
in 1.1, values shall be rounded to the nearest unit in the A 542/A542M Specification for Pressure Vessel Plates, Al-
right-hand place of figures used in expressing the limiting loy Steel, Quenched and Tempered, Chromium-
values in accordance with the rounding method of Practice Molybdenum, and Chromium-Molybdenum-Vanaditim
E 29. A 543/A543M Specification for Pressure Vessel Plates, Al-
1.10 The values stated in either inch-pound units or Sl units  loy Steel, Quenched and Tempered Nickel-Chromium-
are to be regarded as standard. Within the text, the Sl units are Molybdenunt
shown in brackets. The values stated in each system are notA 553/A553M Specification for Pressure Vessel Plates, Al-
exact equivalents. Therefore, each system must be used inde- |oy Steel, Quenched and Tempered 8 and 9 Percent Nickel
pendently of the other. Combining values from the two systems A 562/A562M Specification for Pressure Vessel Plates, Car-
may result in nonconformance with this specification. bon Steel, Manganese-Titanium for Glass or Diffused
1.11 This specification and the applicable material specifi-  Metallic Coating$
cations are expressed in both inch-pound units and Sl units. A 577/A577M Specification for Ultrasonic Angle-Beam
However, unless the order specifies the applicable “M” speci- Examination of Steel Platés
fication designation (Sl units), the material shall be furnished A 578/A578M Specification for Straight-Beam Ultrasonic

to inch-pound units. Examination of Plain and Clad Steel Plates for Special
2. Referenced Documents A%ﬁg'/';?g‘;f Secification for P Vessel Plates. C
) pecification for Pressure Vessel Plates, Car-
21 ASTM Standard:‘s: . bon Steel, High Strength, for Moderate and Lower Tem-
A 202/A202M Specification for Pressure Vessel Plates, Al- perature Service
Al%sgeze(;él\cﬂhg)m|u_][n-l\:|_angfanepse-S|I|(for\1/ | Plates. Al A 645/A645M Specification for Pressure Vessel Plates, Five
lov Steel. Ni kg}em Ication for Fressure Vessel Flales, Al percent Nickel Alloy Steel, Specially Heat Tredted
A% 4/A92€0,4MICS ification for P Vi | Plates. Al A 662/A662M Specification for Pressure Vessel Plates,
pecinication for Fressure vessel Flates, Al- Carbon-Manganese, for Moderate and Lower Temperature
loy Steel, Molybdenurh Servicd

A 225/A225M Specification for Pressure Vessel Plates, Al-
loy Steel, Manganese-Vanadium-Nickel
A 285/A285M Specification for Pressure Vessel Plates, Car-

A 700 Practices for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipnient

. . A 724/A724M Specification for Pressure Vessel Plates, Car-
bon Steel, Low- ar_1q In_termed|ate—TenS|Ie Strefigth bon Steel, Quenched and Tempered, for Welded Layered

A 299/A299M Specification for Pressure Vessel Plates, Car-
bon Steel, Manganese-Silicbn Pressure Vesséls e

A 302/A302,M Specification for Pressure Vessel Plates. Al- A 734/A734M Specification for Pressure Vessel Plates, Al-

P ’ loy Steel and High-Strength Low-Alloy Steel, Quenched

loy Steel, Manganese-Molybdenum and Manganese- and Temperet

Molybdenum-Nicket e
A 353/A353M Specification for Pressure Vessel Plates, Al- A 735/A735M Specification for Pressure Vess_el Plates,
Low-Carbon Manganese-Molybdenum-Columbium Alloy

loy Steel, 9 Percent Nickel, Double-Normalized and Tem- Steel, for Moderate and Lower Temperature Sefvice

pered o
A 370 Test Methods and Definitions for Mechanical Testing AZSvefé;?t?(x i\%?mg?éf:mgorNE;Leesfgg%p\é?.sgﬁ: orz:itrﬁ-&

of Steel Producfs ) .
A 387/A387M Specification for Pressure Vessel Plates, Al- Molybdenum-Columbium and Nickel-Copper Manganese-
Molybdenum-Columbium Alloy Steé|

loy Steel, Chromium-Molybdenufm e
P —— . AT737/A737M Specification for Pressure Vessel Plates,
A 435/A435M Specification for Straight-Beam Ultrasonic High-Strength, Low-Alloy Stedl

Examination of Steel Platés e
A 455/A455M Specification for Pressure Vessel Plates, Car- A 738/A738M Specification for Pres§gre Vessel Plates,
Heat-Treated, Carbon-Manganese-Silicon Steel, for Mod-

bon Steel, High Strength Manganése t qL T ture Servi
A 515/A515M Specification for Pressure Vessel Plates, Car- erate and Lower feémperature Service .
A 751 Test Methods, Practices, and Terminology for

bon Steel, for Intermediate- and Higher-Temperature Ser- . .
vicet g P Chemical Analysis of Steel Produéts

4 Annual Book of ASTM Standardggl 01.04. e
s Annual Book of ASTM Standardbl 01.03. s Annual Book of ASTM Standardl 0105, DOcUumMents
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A 770/A770M Specification for Through-Thickness Ten- 3.1.3 heat treatment termssee 3.1.7, 3.1.11, and Termi-
sion Testing of Steel Plates for Special Applicatibns nology A 941.

A 782/A782M Specification for Pressure-Vessel Plates, 3.1.4 hot forming—a forming operation producing perma-
Quenched and Tempered, Manganese-Chromiumnent deformation, performed after the plate has been heated to

Molybdenum-Silicon-Zirconium Alloy Steél the temperature required to produce grain refinement.
A 832/A832M Specification for Pressure Vessel Plates, Al- 3.1.5 killed steel—steel deoxidized, either by addition of
loy Steel, Chromium-Molybdenum-Vanadidm strong deoxidizing agents or by vacuum treatment, to reduce

A 841/A841M Specification for Steel Plates for Pressurethe oxygen content to such a level that no reaction occurs
Vessels, Produced by the Thermo-Mechanical Controbetween carbon and oxygen during solidification.

Process (TMCP) 3.1.6 manufacturer (material manufacturefan organiza-

A 844/A844M Specification for Steel Plates, 9 % Nickel tion that performs or directly controls one or more operations,
Alloy, for Pressure Vessels, Produced by the Direct-such as melting, rolling, coiling, and heat treating, that affect
Quenching Proce$s the chemical composition or mechanical properties of the

A 919 Terminology Relating to Heat Treatment of Mefals material.

A 941 Terminology Relating to Steel, Stainless Steel, Re- 3.1.7 normalizing—a heat treating process in which a steel
lated Alloys, and Ferroalloys plate is reheated to a uniform temperature above the upper

E 21 Test Methods for Elevated Temperature Tension Testsritical temperature and then cooled in air to below the
of Metallic Material$ transformation range.

E 29 Practice for Using Significant Digits in Test Data to 3.1.8 plate-as-rolled—when used in relation to the location
Determine Conformance with Specificati@ns and number of tests, the term refers to the unit plate rolled from

E 112 Test Methods for Determining Average Grain 8ize a slab or directly from an ingot. It does not refer to the

E 208 Test Method for Conducting Drop-Weight Test to condition of the plate.

Determine Nil-Ductility Transition Temperature of Ferritic ~ 3.1.9 plate identifie—the alpha, numeric, or alphanumeric

Steel$§ designation used to identify the plate.
E 709 Guide for Magnetic Particle Examinati@n 3.1.10 plates— flat hot-rolled steel, commonly available by
2.2 American Society of Mechanical Engineers Code:  size as follows:
ASME Boiler and Pressure Vessel Code, Section IX, Weld-  width, in. [mm] Thickness, in. [mm]
ing Qualificationd! Over 8 [200] over 0.229 [6.0 mm and over]
23 US. Military Standard: Over 48 [1200] over 0.179 [4.6 mm and over]
MIL-STD-163 Steel Mill Products Preparation for Ship- 3.1.11 precipitation heat treatmenta subcritical tempera-
ment and Storadé ture thermal treatment performed to cause precipitation of
2.4 U.S. Federal Standard: submicroscopic constituents, etc., to result in enhancement of
Fed. Std. No. 123, Marking for Shipment (Civil Agenci&s) some desirable property.
2.5 Automotive Industry Action Group Standard: 3.1.12 processor— an organization that performs opera-
B 1 Bar Code Symbology Standafd tions, such as decoiling, cutting to length, marking, inspecting,

examining, and testing.

. . ) 3.1.13rimmed steel-steel containing sufficient oxygen to
3.1 Definitions of Terms Specific to This Standard: ~ gjye a continuous evolution of carbon monoxide while the
3.1.1 capped steet-rimmed steel in which the rimming ingot is solidifying, resulting in a case or rim of metal virtually

action is limited by an early capping operation. Capping mayree of voids.

be carried out mechanically by using a heavy metal cap on a 31 14 semikilled stee-incompletely deoxidized steel con-

bottle-top mold or it may be carried out chemically by antaining sufficient oxygen to form enough carbon monoxide
addition of aluminum or ferrosilicon to the top of the molten during solidification to offset solidification shrinkage.

steel in an open-top mold.

3.1.2 exclusive-when used in relation to ranges, as for 4. Ordering Information
ranges of thicknesses in the tables of permissible variations in 4.1 Orders should include the following information, as
dimensions, the term is intended to exclude only the greatefiecessary, to adequately describe the desired material.
value of the range. Thus, a range from 60 to 72 in. [1500 to 18 4.1.1 Quantity (weight or number of plates),
mm] exclusiveincludes 60 in. [1500 mm], but does notinclude 4.1.2 Dimensions,

3. Terminology

72 in. [1800 mm]. 4.1.3 Name of material (plates, carbon steel; plates, alloy
- steel),
7 Annual Book of ASTM Standardéyl 01.01. 4.1.4 Specification designation (including type, class, and
o)k o AT St 208 arade as applicable) and year of ssue,
10 Annual Book of ASTM Standardédl 03.03. 4.1.5 Condition (as-rolled, normalized, quenched and tem-
11 pvailable from ASME, 345 E. 47th St., New York, NY 10017. pered, etc. If heat treatment of material is to be performed by

*2 Available from the procuring activity or as directed by the contracting office or the fabricator, this must be so stated. Also, if purchaser

from Standardization Documents Order Desk, Bldg. 4 Section D, 700 Robbins Ave e _ ;
Philadelphia, PA 19111-5094, Atn: NPODS. specifies a heat-treatment cycle, it must be stated),

13 Available from Automotive Industry Action Group, 26200 Lahser Road, Suite 4.1.6 Impact test requirements, i_f ﬁ/ (SeCtion 12)- (For
200, Southfield, MI 48034. Charpy V-notch test, include. specimésl @@GLHNE NESng
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temperature, and acceptance criteria. For drop-weight test giyeroduct or from coils.
testing temperature), 5.4.1 Plates produced from coil means plates that have been
4.1.7 Either plates from coil or discrete cut lengths of flatleveled or flattened and cut to length from a coiled product and
product may be supplied unless one is specifically excluded otihat are furnished without heat treatment. For the purposes of
the order. (See Appendix X1.) this paragraph, stress relieving is not considered to be a heat
4.1.8 Ifthe processor (see 5.5.2) intends to qualify plates cureatment.
from a coiled product as pressure vessel plates, the order to the5.4.2 Plates that are annealed, normalized, normalized-and-
manufacturer (see 5.5.1) should state the intended ASTNempered, or quenched-and-tempered after decoiling shall be
specification designation, grade, and type (as applicable). considered to be discrete cut lengths of flat products.
4.1.9 Paint marking (see 13.2.1), 5.5 When plates are produced from coils:
4.1.10 Supplementary requirements, if any (test specimen 5.5.1 The manufacturer directly controls one or more of the
heat treatment, special impact test requirements, etc.), and operations (that is, melting, rolling, coiling, etc.) that affect the
4.1.11 Additional requirements, if any. chemical composition or the mechanical properties, or both, of
. the material.
5. Materials and Manufacture 5.5.2 The processor decoils, cuts to length, and marks;
5.1 The steel shall be produced by one of the followingperforms and certifies tests, examination repairs, inspection, or
primary steelmaking processes: open hearth, basic oxygeBperations not intended to affect the properties of the material.
electric furnace. The steel may be further refined by secondaryhe processor may subsequently heat treat the plates (see
processes, including but not restricted to: vacuum-secondargection 6). Specific sections of this specification for which the
processes, including but not restricted to: vacuum-arc remefrocessor is responsible are 9, 10,11, 12,13, 14, 15, 16, and 20.

(VAR), electroslag remelt (ESR), and ladle treatment. 5.5.2.1 Coiled product is excluded from qualification to
5.2 The steel may be cast in ingots or may be strand castndividual material specifications governed by this specifica-
5.2.1 Strand Cast Slabs tion until decoiled, leveled, cut to length and tested by the

'5.2.1.1 When heats of the same nominal chemical compgyrocessor in accordance with the specified requirements.
sition are consecutively strand cast at one time, the heat 55.3 Plates produced from coils shall not contain splice

number assigned to the cast product (slab) may remaigelds, unless approved by the purchaser.
unchanged until all of the steel in the slab is from the following

heat. 6. Heat Treatment

5.2.1.2 When two consecutively strand cast heats have 6.1 When material is required to be heat treated, the heat
different nominal chemical composition ranges, the manufactreatment may be performed either by the manufacturer or
turer shall remove the transition material by any establishegrocessor or by the fabricator unless otherwise specified in the
procedure that positively separates the grades. material specification.

5.3 The ratio of reduction of thickness from a strand-cast 6.2 When the heat treatment required by the material
slab to plate shall be at least 3.0:1, except that reduction raticspecification is to be performed by the purchaser or the
as low as 2.0:1 are permitted if all of the following limitations purchaser’'s agent, and the material is to be supplied by the

are met:. material producer in a condition other than that required by the
5.3.1 The purchaser agrees to the use of such reductianaterial specification, the order shall so state.
ratios. 6.2.1 When plates are ordered without the heat treatment

5.3.2 The applicable material specification is A 299/Arequired by the material specification, heat treatment of the
299M, A 515/A 515M, A 516/A 516M, A 537/A 537M, A plates to conform to the requirements of the material specifi-

662/A 662M, or A 737/A 737M cation shall be the responsibility of the purchaser.
5.3.3 The specified plate thickness is 3.0 in. [75 mm] or 6.3 When heat treatment is to be performed, the material
more. shall be heat treated as specified in the material specification.

5.3.4 One or more of the following low hydrogen practicesThe purchaser may specify the heat treatment to be used
are used: vacuum degassing during steelmaking; controllegrovided it is not in conflict with the requirements of the
soaking of the slabs or plates; or controlled slow cooling of thematerial specification.

slabs or plates. 6.4 When normalizing is to be performed by the fabricator,
5.3.5 The sulfur content is 0.004% or less, based upon he@tmay be accomplished by heating uniformly for hot forming.
analysis. The temperature to which the plates are heated for hot forming

5.3.6 One or more of the following practices are used:shall not significantly exceed the normalizing temperature.
electromagnetic stirring during strand casting; heavy pass 6.5 When no heat treatment is required, the manufacturer or
reductions or other special practices during plate rolling; omprocessor may opt to heat treat the plates by normalizing, stress
combined forging and rolling during plate rolling. relieving, or normalizing and then stress relieving to meet the

5.3.7 The plates are ultrasonically examined in accordancmaterial specification.
with Specification A 578/A 578M, Level C based on continu- 6.6 If approved by the purchaser, cooling rates faster than
ous scanning over 100% of the plate surface. those obtained by cooling in air are permissible to achieve

5.3.8 The plates are through thickness tension tested ispecified mechanical properties, provided the plates are subse-
accordance with Specification A 770/A 770M. qguently tempered in the temperature_range from 1100 to

5.4 Plates are produced in either discrete cut lengths of flat300°F [595 to 705°C]. eDocuments
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7. Chemical Composition 8.2 Fine Austenitic Grain Size

7.1 Heat Analysis of each heat shall be made by the 8.2.1 When a fine austenitic grain size is specified, alumi-
manufacturer to determine the percentage of elements specifiddm shall be used as the grain refining element unless the order
in the individual material specification. This analysis shall beProvides otherwise as specified in 8.2.4. 3
made from a test specimen preferably taken during the pouring 8-2-2 When a fine austenitic grain size is specified, except as
of the heat. The chemical composition thus determined shall batherwise provided in 8.2.2.1, the steel shall have a carburized
reported to the purchaser, or the purchaser’s representative, agStenitic grain size number of 5 or higher (finer) as deter-
shall conform to the heat analysis requirements of the applitined by the McQuaid-Ehn test in accordance with Methods
cable specification. E 112, Plate IV. One test per heat shall be made.

7.1.1 Unspecified elements may be present. Unless other-8-2.2.1 When aluminum is used as the grain refining ele-

wise specified in the material specification, limits on elementdnent, the fine austenitic grain size requirement shall be deemed
shall be as stated in Table 1. to be fulfilled if, on heat analysis, the aluminum content is not

7.1.1.1 Each of the elements listed in Table 1 shall bd€ss than 0.020 % total aluminum or, alternately, 0.015 % acid

included in the report of the heat analysis. When the amount cfoluble aluminum. _
an element present is less than 0.02 %, the analysis may be8-2.3 When specified on the order, one McQuaid-Ehn test
reported as “<0.02 %.” (see 8.1) per heat shall be made and the austenitic grain size of
be made by the purchaser from a broken tension test specimen8.2.4 By agreement between the purchaser and the supplier,
or from a sample taken from the same relative location as tha&tléments other than aluminum may be used for grain refining.
from which the tension test specimen was obtained. Thén such instances, the heat analysis limits for the element, or
or restricted, shall conform to the product analysis requirethe McQuaid-Ehn test of 8.2.3 shall be required.
ments specified in the_ applicable specification. 9. Quality

7.3 Referee AnalysisFor referee purposes, Test Methods,

Practices, and Terminology A 751 shall be used. 9.1 General— Plates furnished under this specification shall

be free of injurious defects and shall have a workmanlike
8. Metallurgical Structure finish.

8.1 Where coarse austenitic grain size is specified, the steel 9.2 Surfaqa_ Imperfectlons . .
shall have a carburized austenitic grain size number in th% 9.2.1 All injurious surfape imperfections shall be removed
range from 1 to 5, inclusive, as determined by the McQuaid?Y the manufacturer of discrete cut length plates. For plates
Ehn Test. Determinations shall be in accordance with Tes_rerowded _from coils, the processor shall remove the injurious
Methods E 112, Plate 1V, by carburizingrf@ h at 1700°F Imperfections, rathe_r than th? manufacturer.
[925°C]. At least 70 % of the grains in the area examined shall 9-2-1.1 Shallow imperfections shall be ground to sound

conform to the specified grain size requirement. One test péﬂetal; the ground area shall be well faired and the thickngss of
heat shall be made. the ground plate shall not be reduced below the minimum

thickness permitted.
9.2.1.2 All surface imperfections, the removal of which will

TABLE 1 Limits on Unspecified Elements (see 7.1.1 . . .
P ( ) reduce the plate thickness below this minimum, shall be cause

Copper, max %" Ef{i}i’:ﬂg@sis 949 for rejection of the plate; however, by agreement with the
' purchaser, the metal so removed may be replaced with weld
Nickel, max %" Heat analysis 0.40 metal as provided in 9.4.
Product analysis 0.43 9.3 Edge Imperfections
Chromium, max %48 Heat analysis 0.30 9.3.1 Laminar-type discontinuities 1 in. [25 mm] and less in
Product analysis 034 |ength visible to the unaided eye on the edges of a plate as
Molybdenum, max %4 Heat analysis 012  Prepared for shipment by the manufacturer or processor are
Product analysis 0.13 acceptable and do not require exploration.
Vanadiom. max % Heat analysis 0.03 _9.3.2 AII larger discontinuit_ies sh_all_pe explored to d_eter-
’ Product analysis oos  Mine their depth and extent. Discontinuities shall be considered

continuous when located in the same plane within 5 % of the
Columbium, max % gfoaé acfﬂﬁsa'lsss 8-82 plate thickness and separated by a distance less than the length
u | . . . . -
pey f — y Y — — - of the smaller of two adjacent discontinuities.
The sum of copper, nickel, chromium, and molybdenum shall not excee : . P :
1.00 % on heat analysis. When one or more of these elements are specified, the 9.3.3 Indications visible to th_e unaided €ye on the cut edges
sum does not apply; in which case, only the individual limits on the remaining of a plate as prepared for shipment by the manufacturer or

unngEcified elefmer?ts will applsé- o . 4 052 % on heat processor shall not exceed the limits given in columns 1 and 2
e sum of chromium and molybdenum shall not exceed 0.32 % on hea

analysis. When one or more of these elements are specified, the sum does not of Table A1.14 [AZ..14]'.

apply; in which case, only the individual limits on the remaining unspecified 9.3.4 Larger indications shall be removed by the manufac-
elements will apply. turer or processor by grinding provided the resultant cavity

CBy agreement, the heat analysis limits for vanadium and columbium may be LS . .
increased up to 0.10 % and 0.05 % on heat analysis and 0.11 % and 0.06 % on does not exceed the limits given in col ns 3 and 4 of Table

product analysis, respectively. Al.14 [A2. 14]. OC U m entS
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9.3.5 Indications of greater magnitude shall be cause fotension test shall be taken from each plate-as-rolled, except for
rejection of a plate; however, by agreement with the purchaseplates subjected to heat treatment by quenching and tempering.
the defects may be removed and replaced with weld metal aBvo tension tests shall be taken from each quenched and
provided in 9.4. tempered plate. When plates are furnished by the manufacturer

9.3.6 Indications on the edges of a plate cut during theor processor in accordance with 11.4.2 and qualified by
fabrication shall be cause for rejection of the plate at theheat-treated specimens (including normalized, normalized and
discretion of the purchaser when the magnitude exceeds thempered, and quenched and tempered), one tension test
limits given in columns 5 and 6 of Table A1.14 [A2.14]. The specimen shall be taken from each plate-as-rolled (see section
defects may be removed and replaced with weld metal a8.1.8 for the definition of plate-as-rolled).
provided in 9.4. 11.1.1 Plates Produced from CoilsCoiled product is ex-

9.3.7 Fabricators should be aware that edge cracks magluded from qualification to individual material specifications
initiate upon bending a sheared or burned edge during thgoverned by this specification until decoiled, leveled, cut to
fabrication process. This is not considered to be a fault of théength, and properly tested by the processor in accordance with
steel, but is rather a function of the induced cold work or heaASTM specification requirements. When plates are produced

affected zone. from coils, a minimum of three tension tests shall be made
9.4 Repair by Welding from each coil qualified, except as otherwise indicated as
9.4.1 Repair welding shall be permitted only with the follows for qualification of a portion of a coil.

approval of the purchaser. 11.1.1.1 The first test coupon shall be taken immediately
9.4.2 Preparation for repair welding shall include inspectionprior to the first plate produced to the qualifying specification,

to assure complete removal of the defect. the second test coupon shall be taken from the approximate

9.4.3 Repairs shall be made utilizing welding proceduregenter lap, and the third test coupon shall be taken immediately
qualified in accordance with Section IX of the ASME Code andafter the last plate produced to the qualifying specification. If,
repair welding shall be done by welders or welding operatorgjuring decoiling, the amount of material decoiled is less than
meeting the qualification requirements of ASME Section IX. that required to reach the next standard test location, a test for

9.4.4 The weld metal shall have the A-number analysigjualification of that particular shipment may be made from a
corresponding to the equivalent ASME P number of the plateest coupon taken from a location adjacent to the innermost
material except that A-1 or A-2 analysis weld metal may beportion shipped.
employed for P-1 materials. Other weld metals may be 117112 All material between any two test locations that
employed that are compatible with the base material beingneet the requirements of the material specification is accept-
repaired, when so approved by the purchaser. Such weld metg{g)e.
must be qualified in accordance with the requirements of 17 7 1.3 All material between a test location that fails to
Section IX of the ASME Code. meet the requirements of the material specification and an

9.4.5 If Charpy impact tests are required on the plate,yiacent acceptable test is rejectable. However, other tests may
material, the welding procedure qualification tests shall als@o' made after cutting back the coil in either direction.

include Charpy impact tests of the weld, heat affected zone, 11.2 Orientation of Tests-The longitudinal axis of the

and plate material and shal! be_ report_ed to the purchas_e_r. tension-test specimens shall be transverse to the final rolling
9.4.6 If the plate material is subjected to normal'z'ng'direction of the plate

quen_chlng and tempering, hot f°r.'T"”9x or postweld heat 11.3 Location of Tests-The tension test specimen shall be
treating, the welding procedure qualification test plates and th{e

weld repaired plate shall be subjected to the thermal heafj1ken from a corner of the plate. For guenched and tempered
S plates, the tension test specimens shall be taken from a corner
treatment as specified by the purchaser.
» 4 . of the plate at both ends of the plate.
9.4.7 In addition, repair welds shall meet the requirements
11.4 Tests from Heat-Treated Plates

of the construction code specified by the purchaser. .
11.4.1 When heat treatment is performed by the manufac-

10. Test Methods turer or processor, the test specimens shall be taken from the
10.1 All tests shall be conducted in accordance with TesPlate in the heat-treated condition or from full-thickness
Methods and Definitions A 370. coupons simultaneously heat treated with the plate.

10.2 Yield strength may be determined either by the 0.2 % 11.4.2 When heat treatment is to be performed by the
offset method or the 0.5 % extension under load method unledgbricator, the plates shall be accepted on the basis of tests
otherwise stated in the material specification. made on specimens taken from full thickness coupons heat

10.3 Rounding ProceduresFor purposes of determining treated in accordance with the requirements specified in the
conformance with the specification, a calculated value shall béaterial specification or on the order. If the heat-treatment
rounded to the nearest 1 ksi [5 MPa] tensile and yield strengtifemperatures are not specified, the manufacturer or processor
and to the nearest unit in the right-hand place of figures used ighall heat treat the coupons under conditions he considers
expressing the limiting value for other values in accordancéppropriate. The purchaser shall be informed of the procedure

with the rounding method given in Practice E 29. followed in heat treating the specimens.
) 11.4.3 When approved by the purchaser, the procedures of
11. Tension Tests paragraph 11.4.2 may be implemented gn plates heat treated by
11.1 Number of Tests-Except as specified in 11.1.1, one the manufacturer or processor ocuments
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11.4.4 When the plate is heat treated with a cooling rate 0.233-0.245 [5.90-6.19] 3.0
faster than still-air cooling from the austenitizing temperature, 8-%2—8-3% [g.gg—g.ig] i-g
one of the f_o_llowing _shall apply in addition to other require- 0.193-0.205 %4:90:5:19} 45
ments specified herein: 0.180-0.192 [4.60—4.89] 5.0

11.4.4.1 The gage length of the tension test specimen shall . . N
be taken at leastTLfrom any as-heat treated edge whares 11.6.2 Due to the inherently lower elongation which is
the thickness of the plate and shall be at léash. [12.5 mm] obtainable in thicker material, adjustments in elongation re-
from flame cut or heat-affected-zone surfaces. qqirements in 2-in. [5Q-mm] gage length must be provideq for

11.4.4.2 Asteel thermal buffer padT by 1T by at least 3, thlckne_sses over 3.5 in. [90 mm]. Accordingly, the. foIIowmg
shall be joined to the plate edge by a partial penetration weldeductions shall be made from the base elongation require-
completely sealing the buffered edge prior to heat treatmentMeNts in 2 in. [S0 mm] listed in the individual plate specifica-

11.4.4.3 Thermal insulation or other thermal barriers shalf'OnS:

be used during the heat treatment adjacent to the plate edge  piate Nominal Thickness Range, in. [mm] Elongation
. ' Deduction, %

where specimens are to be removed. It shall be demonstrated 3 5413 999 190.00-102.49] 05
that the cooling rate of the tension test specimen is no faster  4.000-4.499 [102.50-114.99] 1.0
than, and not substantially slower than, that attained by the  4.500-4.999 [115.00-127.49] L5
. . 5.000-5.499 [127.50-139.99] 2.0
method described in 11.4.4.2. 5.500-5.999 [140.0-152.49] 25
11.4.4.4 When test coupons cut from the plate but heat  6.000 and thicker [152.50 and thicker] 3.0

treated separately are used, the coupon dimensions shall be no
less than 3 by 3T by T and each tension specimen cut from it
shall meet the requirements of 11.4.4.1.

31.6.3 A characteristic of certain types of alloy steels is a
local disproportionate increase in the degree of necking down

11.4.4.5 If cooling rate data for the plate and cooling rateor contraction of the specimens under tension test, resulting in

. . . atdecrease in the percentage of elongation as the gage length is
gogtcri?#gfsv';zs fs; tg‘:a:ifééggc'srgegrsatae rle %V?#g%;izhee El_els’ncreased. The effect is not so pronounced in the thicker plates.
mpethod shall rg uire orior a rovaIF:)f the yurchaser ' %n such material, when so stated in the material specification

115 Specime?] Pregaratio%p P ' for plates up to¥sin. [20 mm], inclusive, in thickness, if the
11.5.1 Tension test specimens for platesn. [20 mm] and percentage of elongation of an 8-in. [200-mm] gage length test

- 0 .
under in thickness shall be the full thickness of the plates. Th gpecimen falls not more than 3 % below the amount prescribed,

test specimens shall conform to the requirements for either the' elongation shall pe cpnsu_:iered satisfactory provided the

1%2-in. [40-mm] wide of the¥z-in. [12.5-mm] wide rectangular percentage of elongation in 2 in. [50 mm] across the break is
. . [12. o

tension test specimen of Methods and Definitions A 370. ThenOt less than 25 A) , ,

1%5-in. [40-mm] wide specimen may have both edges parallel. 11.6.4 The tensile requirements tables in many of the plate

The ¥2-in. [12.5 mm] wide specimen may have a maximum SPecifications covered by these general requirements specify
nominal thickness o¥s in. [20 mm]. elongation requirements in both 8-in. [200-mm] and 2-in.

11.5.2 For plates up to 4 in. [100 mm], inclusive, in [20-mm] gage lengths. Unless otherwise provided in the
thickness, tension test specimens may be the full thickness didividual plate specification, it is not the intent that both
the material and conform to the requirements for teifh. [40  'e€duirements apply simultaneously and that the elongation be
mm] wide rectangular tension test specimen of Methods andetermined in both gage lengths. Instead, it is intended that the

Definitions A 370 when adequate testing machine capacity i§/ongation be determined only in the gage length appropriate
available. for the test specimen used. After selection of the appropriate

11.5.3 For plates ovéfs in. [20 mm] in thickness, except as 929€ length, the elongation requi(ement for the alternative gage
permitted in 11.5.2, tension test specimens shall conform to th€ngth shall be deemed not applicable.
requirements for the 0.500-in. [12.5-mm] round specimen of 11.7 This specification does not provide requirements for
Methods and Definitions A 370. The axis of the specimen shalproduct tension testing subsequent to shipment (see 15.1).
be located, as nearly as practicable, midway between the centéperefore, the requirements of 11.1 through 11.6 and Section
of thickness and the top or bottom surface of the plate. 16 apply only for tests conducted at the place of manufacture

11.6 Elongation Requirement Adjustments prior to shipment. Compliance to Specification A 20/20M and

11.6.1 Due to the specimen geometry effect encounterethe individual material specifications does not preclude the
when using the rectangular tension test specimen for testingossibility that product tension test results may vary outside
thin material, adjustments in elongation requirements must bépecified ranges. The tensile properties will vary within the
provided for thicknesses under 0.312 in. [8 mm] According|y,Same plate-as-rolled or piece, be it as-rolled, control-rolled, or
the following deductions shall be made from the base elongdheat-treated. The purchaser should, therefore, be aware that

tion requirements in the individual plate specifications: tension testing in accordance with the requirements of Speci-
Nominal Thickness Range, in. [mm] Elongation fication A 20/A 20M does not provide assurance that all
Deduction, % products of a plate-as-rolled will be identical in tensile prop-

g-ggg—gg; [;-gg—;-ggl g-g erties with the products tested. If the purchaser wishes to have
0.273-0.285 {7:00:7:29} 15 more confidence than that provided by Specification A 20/
0.259-0.272 [6.60-6.99] 2.0 A 20M testing procedures, additional testing or requirements,
0.246-0.258 [6.20-6.59)] 2.5 such as Supplementary Requirement $2GRUIARERES-J.
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11.8 Appendix X2 provides additional information on the When a test temperature is not specified, tests shall be
variability of tensile properties in plates for pressure vessels.conducted at a temperature no higher than listed in Table A1.15
[A2.15] for the class, grade, and thickness of the material
12. Notch-Toughness Tests specified. The actual test temperature shall be reported with the

12.1 Charpy V-Notch Tests test results.

12.1.1 Number of Tests-Except for plates subjected to  12.1.6 Acceptance Criteria-Unless otherwise agreed upon,
quenching-and-tempering, and except as specified in 12.1.1the acceptance criteria shall be as listed in Table A1.15 [A2.15]
and 12.1.1.2, one impact test (3 specimens) for each specifiggr the class, grade, and thickness of the material specified.
orientation (see 12.1.2) shall be made from each plate-asrolled. 12.1.6.1 When the acceptance criteria is based on energy
For plates subjected to quenching-and-tempering, one impagbsorption of a full-size specimen, the acceptance criteria for

test shall be made from each plate-as-heat-treated. the various sub-size specimens shall be as shown in Table
12.1.1.1Plates Ordered Without the Heat Treatment Speci-A1.16 [A2.16] except as otherwise provided in 12.1.4.1.
fied by the Material SpecificatieaWhen the material specifi- ~ 12.1.6.2 When the acceptance criteria is based on lateral

cation requires heat treatment but the plates are orderaskpansion opposite the notch, the acceptance value shall be the
without such heat treatment, and when Charpy V-Notch testsame for all sizes of specimens.
are specified, one coupon shall be taken from each plate-as-12.1.7 Marking—The letters “LTV” shall be stenciled or
rolled. The coupon shall be heat treated in accordance with ﬂ‘ﬁamped on each plate following the class number, grade, etc.
material specification and the purchase order and the plate 12.1.8 Variability—The impact properties of steel can vary
qualified by specimens taken from the heat-treated coupon. within the same plate-as-rolled or piece, be it as-rolled,
12.1.1.2Plates Produced from CoilsWhen the plates are control-rolled, or heat-treated. The purchaser should, therefore,
produced from coils and when Charpy V-Notch tests arepe aware that testing of one plate-as-rolled does not provide
specified, the number of impact tests required shall be the sam@surance that all locations within a plate-as-rolled will be
as the number specified in 11.1.1 for tension tests. The tesdentical in toughness with the location tested. Normalizing or
coupons shall be taken from the material after flattening.  quenching and tempering the product will reduce the degree of
12.1.2 Orientation of Test SpecimensThe long axes of the  variation.
specimens shall be oriented either longitudinal (parallel to the 12.1.8.1 Appendix X3 provides additional information on
final direction of rolling) or transverse (transverse to the finalthe variability of Charpy V-Notch test properties in plates for
direction of rolling) as specified in the material specification orpressure vessels.
order. 12.2 Drop-Weight Tests
12.1.3 Location of Test CouponsThe impact test coupons  12.2.1 When specified, one drop-weight test, consisting of a
shall be taken adjacent to the tension test coupons. The impagét of two specimens, shall be made to the same frequency
test coupons shall be subject to the same requirements as thaggted in 12.1.1 in accordance with Method E 208.
specified for tension tests in 11.4 except that the provisions of 12.2.2 The test coupons shall be obtained adjacent to a
11.4.4.1 apply to the area under the notch of the impact tesension test coupon. For plates produced from coils, the test
specimen instead of to the gage length of the tension tegfoupon locations shall be the same as for Charpy V-notch tests.
specimen. (See 12.1.) The provisions of 11.4 shall also apply.
12.1.4 Test Methoe-Impact testing shall be performed in ~ 12.2.3 The testing temperature shall be as specified in the
accordance with Test Methods and Definitions A 370 usingmaterial specification or order.
Charpy V-notch (Type A) specimens as shown in Test Methods 12.2.4 Acceptance shall be on the basinofbreakperfor-
and Definitions A 370. Except as provided in 12.1.4.1, full-sizemance of both specimens at the specified testing temperature.
(10 by 10-mm) specimens shall be used when the plate 12.2.5 The plates shall be marked as required in 12.1.7
thickness permits, and their central axis shall correspond agxcept that the letters “LTD” shall be used instead of “LTV.”
near as practical to tHéit plane in the plate thicknessWhere
the plate thickness is insufficient to obtain full-size specimens13. ldentification of Plates
sub-size specimens shall be used. The sub-size specimens may3.1 Required Markings
have a width of full material thickness or may be reduced in 13.1.1 Except as allowed by 13.4, plates shall be legibly
thickness to produce the largest possible standard sub-sinearked with the following information: applicable ASTM
specimen listed in Test Methods and Definitions A 370. designation (see 1.1) (year of issue not required); “G” or* MT”
12.1.4.1 For materials that normally have absorbed energy applicable (see 13.1.2); applicable grade, type and class; heat
values in excess of 180 ft-Ibf [245 J] when tested using full-sizenumber; plate identifier; and name, brand, or trademark of the
specimens at the specified testing temperature, sub-size 0.4 manufacturer (for plates produced in discrete cut lengths of flat
0.268 in. [10 by 6.7 mm] specimens may be used in lieu ofproduct) or the processor (for plates produced from coil and for
full-size specimens. However, when this option is used, theubdivided plates (see 13.4)).
acceptance value shall be 75 ft:Ibf [100 J] minimum for each 13.1.2 Plates that are required to be heat treated, but have
specimen and the lateral expansion in mils [um] shall benot been so heat treated, shall be marked, by the manufacturer
reported. or processor, with the letter “G” (denoting green) following the
12.1.5 Test Temperature-The test temperature should be required ASTM designation mark, except that “G” marking is
specified on the order. At the supplier’s option, the actual teshot necessary if such plates are for shi nt, for the purpose of
temperature may be lower than the specified test temperaturebtaining the required heat treatment, [ﬁﬁ@!}&m&n
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the manufacturer’'s control. Such plates shall have been qual@imensions shall not exceed the applicable limits stated in
fied for shipment on the basis of test specimens that have beémnex 1, Table A1.1 to Table A1.4 , Table A1.8 , and Table
so heat treated. Plates that are required to be heat treated, ahtl.10 to Table A1.13 . [Annex 2, Table A2.1 to Table A2.4 ,
have been so heat treated, shall be marked, by the party théable A2.8 and Table A2.10 to Table A2.13 ].

performed the heat treatment, with the letters “MT” (denoting ) .

material treated) following the required ASTM designation 15 Inspection and Testing

mark. 15.1 The inspector representing the purchaser shall have

. ) . , entry at all times while work on the contract of the purchaser
Note 1—Any stress relief of test specimens intended to simulate.

post-weld heat treatment is not included in the above heat treatment. is being performed, to all parts of the manUf,aCturer,S works
i that concern the manufacture of the material ordered. The
13.2 Types of Marking

, i manufacturer shall afford the inspector all reasonable facilities
13.2.1 Except as allowed by 13.4, the required markings fof, gatisfy him that the material is being furnished in accordance
plates overys in. [6 mm] in thickness shall be by steel die i the specification. All tests (except product analysis) and

stamping, unless paint marking is specified in the purchasg,gnection shall be made at the place of manufacture prior to

order. ) . shipment, unless otherwise specified, and shall be so conducted
13.2.2_Except as allowed by '13.4., the required markmgs_ foLs ot to interfere unnecessarily with the operation of the

plates¥s in. [6 mm] and under in thickness shall be by paint ks

marking or by steel die stamping using low-stress (either 155 \when plates are produced from coils, 15.1 shall apply

round-nose or interrupted-dot) impressions. to the “processor” instead of to the* manufacturer” and the
13.3 Location of Markings , ) “place of process” shall apply instead of the “place of
13.3.1 Except as allowed by 13.4, the required markings fop, 5 facture.” When plates are produced from coils and the

plates with a maximum lengthwise or crosswise dimension,,cessor s different from the manufacturer, the inspector

more than 72 in. [1800 mm] shall be in at least two places one, asenting the purchaser shall have free entry, at all times

each finished plate, at least 12 in. [300 mm] from the edges Qfhjje work on the contract of the purchaser is being performed,

the plate. , _ to all parts of the manufacturers works that concern the
13.3.2 Except as allowed by 13.4, the required markings fof,anufacture of the material ordered.

plates with a maximum lengthwise and crosswise dimension o
72 in. [1800 mm] or less shall be in at least one place on each6. Retests

finished plate, approximately midway between the center and 16 1 Tension TestIn addition to the provisions of Test

an edge of the plate. Methods and Definitions A 370, the following retest provisions
13.4 Subdivided Plates shall app'y

13.4.1 By agreement between the purchaser and the proces-15 1.1 |f any test specimen shows defective machining, or

sor, each subdivided plate (a plate separated from a mastggyelops flaws, it may be discarded and another specimen
plate) shall be legibly marked with the name, brand, org,pstituted.

trademark of the processor plus a code traceable to the requiredi 1 2 If the percentage of elongation of any tension test
markings, provided that the information required in 13.1, crosgpecimen is less than that specified, and any part of the fracture
referenced to that code, is furnished with the plates. is more thar# in. [20 mm] from the center of the gage length
13.4.2 By agreement between the purchaser and the procegy4 2.in. [50-mm] specimen or is outside the middle half of the
sor, subdivided plates that are from the same master plate agge length of an 8-in. [200-mm] specimen as indicated by
placed in secured lifts shall have the information required inscribe marks on the specimen before testing, one retest shall be
13.1 paint marked on the top piece of each lift or shown on gjowed.
substantial tag attached to each lift. . 16.1.3 If the results from an original tension test specimen
13.5 Bar Coding—In addition to the requirements of 13.1 10 t,|s to meet the specified requirements but are within 2 ksi [14
13.4 inclusive, the manufacturer or processor shall have thgipa] of the required tensile strength or within 1 ksi [7 MPa]
option of using bar coding as a supplementary identificationys the required yield strength or vyield point, or within 2
method. percentage points of the required elongation or reduction in
Note 2—Bar coding should be consistent with AIAG Standard B 1. area, one retest shall be permitted to replace the failing test.
o o o _ 16.1.4 The results of the retest shall meet the specified
14. Permissible Variations in Dimensions or Mass requirements.
14.1 One cubic foot of rolled steel shall be assumed to 16.2 Charpy V-Notch Tests
weigh 490 Ib, unless otherwise stated in the material specifi- 16.2.1 The retest provisions of Test Methods and Defini-
cation. One cubic metre of rolled steel is assumed to have #ons A 370 shall apply except that the 5 ft-Ibf [7 J] absolute
mass of 7850 kg, unless otherwise stated in the materiahinimum for an individual specimen, as specified in Test
specification. Methods and Definitions A 370, does not apply when two
14.2 For carbon steel plates the permissible variations fothirds of the specified minimum average is less than 5 ft-Ibf [7
dimensions shall not exceed the applicable limits stated id].
Annex Al, Table A1.1 to Table A1.9, and Table A1.13 [Annex 16.2.2 When Charpy V-notch impact test lateral expansion
A2, Table A2.1 to Table A2.9 , and Table A2.13 ]. values are specified, if the value of ong_specimen falls below
14.3 For alloy-steel plates the permissible variations forthe specified minimum value and.not b%ﬁbﬂﬂ&lﬂacs
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minimum value, and if the average of the three specimens 19.3 All heat treatment, exclusive of subcritical heating to
equals or exceeds the specified minimum value, a retest aften thermally cut edges, shall be reported including tem-
three additional specimens may be made. Each of the thrgmerature ranges and time at temperature. This exclusion does
retest specimens must equal or exceed the specified minimunot apply to those materials with specified minimum tensile
value. strengths of 95 ksi [655 MPa] or higher unless such subcritical
16.2.3 If the required values are not obtained on Charpyeating is accomplished at temperatures at least 75°F [40°C]
V-notch retests as specified in 16.2.1 and16.2.2, or if the valudselow the minimum tempering temperature. The reports shall
in the initial test are below the values required for retest, ncstate whether the plates only, the test specimens only, or both
further retests are permitted unless the plate is heat treated plates and test specimen were heat treated.
reheat treated. After heat treatment or reheat treatment, a set 0f19.4 When Charpy V-notch tests are specified, the specimen
three specimens shall be tested and each must equal or excesre used shall be reported.
the specified minimum value. 19.5 When required by the purchaser order, the manufac-
16.2.4 When the option of 12.1.4.1 is used and the test resultirer shall also furnish a certification that has material has been
falls below the 75 ft-Ibf [100 J] minimum specified, another testmanufacturerd and tested in accordance with the requirements

may be made using full-size specimens. of the material specification. For plates provided from coils, the
processor shall furnish the required certification.
17. Retreatment 19.6 For plates produced from coils, both the manufacturer

17.1 If any heat-treated material fails to meet the mechaniand processor shall be identified on the test report.
cal requirements of the applicable specification, the material 19.7 A signature is not required on the test report. However,
may be reheat treated. All mechanical-property tests shall b#he document shall clearly identify the organization submitting
repeated and the plate surface shall be reexamined for defeatse report. Notwithstanding the absence of a signature, the
when the material is resubmitted for inspection. organization submitting the report is responsible for the content
o of the report.
18. Rejection 19.8 Copies of the original manufacturer’s test report shall
18.1 Any rejection based on product analysis made irbe included with any subsegenent test report.
accordance with the material specification shall be reported to 19.9 A Material Test Report, Certificate of Inspection, or
the supplier and samples that represent the rejected materigimilar document printed from or used in electronic form from
shall be preserved for 2 weeks from the date of notification otin electronic data interchange (EDI) transmission shall be
such rejection. In case of dissatisfaction with the results of theegarded as having the same validity as a counterpart printed in
tests, the supplier may make claim for a rehearing within thathe certifier's facility. The content of the EDI transmitted
time. document must meet the requirements of the invoked ASTM
18.2 Material that shows injurious defects subsequent to itstandard(s) and conform to any existing EDI agreement be-
acceptance at the manufacturer’s or processor’s works may h@&een the purchaser and the supplier. Notwithstanding the
rejected. In such cases, the manufacturer or processor shall hbsence of a signature, the organization submitting the EDI
notified. transmission is responsible for the content of the report.

19. Test Reports 20. Packaging, Marking, and Loading for Shipment

19.1 The manufacturer or processor shall report the results 20.1 Packaging, marking, and loading for shipment shall be
of all tests required by the material specification, applicablén accordance with those procedures recommended by Prac-
supplementary requirements, and the order. The heat numbgices A 700.
the plate identifier of the plate tested, and the nominal plate 20.2 For USA Government ProcuremenPackaging, pack-
thickness shall be shown on the test report. The year-date of theg, and marking of material for military procurement shall be
specification to which the material is furnished shall bein accordance with the requirements of MIL-STD-163, Level

included on the test report. A, Level C, or commercial as specified in the contract or
19.1.1 In reporting elongation values, both the percentagpurchase order. Marking for shipment of material for civil
increase and the original gage length shall be stated. agencies shall be in accordance with Fed. Std. No. 123.

19.2 For plates rolled from a strand-cast slab with a reduc-
tion ratio in the range from 2.0:1 to 3.0:1, exclusive, the2l. Keywords
specific practices (see 5.3.4 and 5.3.6) that were used by the21.1 general delivery requirement; pressure containing
manufacturer shall be reported, and the test reports shall staparts; pressure vessel steels; steel plates; steel plates for
that the limitations of 5.3 have been met. pressure vessel applications
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