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1. Scope

1.1 This specificatiohcovers a group of common require-

ments which, unless otherwise specified in the individualLower Temperature Service

material specification, shall apply to rolled steel plates forPressure Vessel Plates, Carbon Steel, Quenched and Tem-
pressure vessels under each of the following specificationé

issued by ASTM:

Title of Specification

Pressure Vessel Plates, Alloy Steel, Chromium-Manganese
Silicon

Pressure Vessel Plates, Alloy Steel, Nickel

Pressure Vessel Plates, Alloy Steel, Molybdenum

Pressure Vessel Plates, Alloy Steel, Manganese-Vanadium
Pressure Vessel Plates, Carbon Steel, Low- and Intermediate-
Tensile Strength

Pressure Vessel Plates, Carbon Steel, Manganese-Silicon
Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum
and Manganese-Molybdenum-Nickel

Pressure Vessel Plates, Alloy Steel, 9 Percent Nickel Double-
Normalized and Tempered

Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum
Pressure Vessel Plates, Carbon Steel, High Strength Manga-
nese

Pressure Vessel Plates, Carbon Steel, for Intermediate- and
Higher-Temperature Service

Pressure Vessel Plates, Carbon Steel, Moderate- and Lower-
Temperature Service

Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched
and Tempered

Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
Manganese-Molybdenum and Manganese-Molybdenum-
Nickel

Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-
Silicon Steel

Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
Chromium-Molybdenum

Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
Nickel-Chromium-Molybdenum

Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
8 and 9 Percent Nickel

Pressure Vessel Plates, Carbon Steel, Manganese-Titanium
for Glass or Diffused Metallic Coatings

Pressure Vessel Plates, Carbon Steel, High Strength, for Mod-
erate and Lower Temperature Service

ASTM
Designation®

A 202/A 202M
A 203/A 203M
A 204/A 204M
A 225/A 225M
A 285/A 285M

A 299/A 299M
A 302/A 302M

A 353/A 353M

A 387/A 387TM
A 455/A 455M

A 515/A 515M
A 516/A 516M
A517/A 517M

A 533/A 533M

A 537/A 537M
A 542/A 542M
A 543/A 543M
A 553/A 553M
A 562/A 562M

A 612/A 612M

Pressure Vessel Plates, Five Percent Nickel Alloy Steel, Spe- A 645/A 645M
cially Heat Treated
Pressure Vessel Plates, Carbon-Manganese, for Moderate and A 662/A 662M
A 724/A 724M

ered, for Welded Layered Pressure Vessels

ressure Vessel Plates, Alloy Steel and High-Strength Low- A 734/A 734M
Alloy Steel, Quenched and Tempered
Pressure Vessel Plates, Low-Carbon Manganese- A 735/A 735M
Molybdenum-Columbium Alloy Steel, for Moderate and Lower
Temperature Service
Pressure Vessel Plates, Low-Carbon Age-Hardening Nickel- A 736/A 736M
Copper-Chromium-Molybdenum-Columbium Alloy Steel
Pressure Vessel Plates, High-Strength Low-Alloy Steel A 737/IA 737TM
Pressure Vessel Plates, Heat-Treated, Carbon-Manganese- A 738/A 738M
Silicon Steel, for Moderate and Lower Temperature Service
Pressure-Vessel Plates, Quenched and Tempered, A 782/A 782M
Manganese-Chromium-Molybdenum-Silicon-Zirconium
Alloy Steel
Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum- A 832/A 832M
Vanadium
Pressure Vessel Plates, Produced by the Thermo-Mechanical A 841/A 841M
Control Process (TMCP)
Pressure Vessel Plates, 9 % Nickel Alloy, Produced by the A 844/A 844M

Direct-Quenching Process

1.1.1 This specification also covers a group of supplemen-
tary requirements which are applicable to several of the above
specifications as indicated therein. These are provided for use
when additional testing or inspection is desired and apply only
when specified individually by the purchaser in the order.

1.2 Appendix X1 describes the production and some of
the characteristics of coiled product from which pressure vessel
plates may be produced.

1.3 Appendix X2 provides information on the variability of
tensile properties in plates for pressure vessels.

1.4 Appendix X3 provides information on the variability of
Charpy-V-Notch impact test properties in plates for pressure
vessels.

1.5 Appendix X4 provides information on cold bending of
plates including suggested minimum inside radii for cold
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 A-1 on Steel, use or service will be Utlll_zeq . .
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
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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 Tempgred
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 A542/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 Coatingé
cations are expressed in both inch-pound units and S| units. A 577/A577M Specification for Ultrasonic Angle-Beam
However, unless the order specifies the applicable “M” speci-  Examination of Steel Platés
fication designation (SI 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

21 ASTM Standards: pecification 1or Fressure vessel Flates, Car-

. [, High h, for M L Tem-
A 202/A202M Specification for Pressure Vessel Plates, Al- bon Steel, High Strength, for Moderate and Lower Tem

loy Steel, Chromium-Manganese-Silicon perature Service
A 203/A203M Specification for Pressure Vessel Plates, Al- A 645/A645M Specification for Pressure Vessel Plates, Five

loy Steel, Nickel Percent Nickel Alloy Steel, Specially Heat Tredted

e A 662/A662M Specification for Pressure Vessel Plates,
A 204/A204M Specification for Pressure Vessel Plates, Al- Carbon-Manganese, for Moderate and Lower Temperature
loy Steel, Molybdenurh

o Servicé
A 225/A225M Specification for Pressure Vessel Plates, Al- . . . .
loy Steel, Manganese-Vanadium-Nickel A 700 Practices for Packaging, Marking, and Loading

oo Methods for Steel Products for Domestic Shipnient
Ati?r?/sAtzeBe?l\f_oivpe;::jC?r?'[%Tr;Oer dl?;;?;?'uerr?s\ifgséterlezlattﬁ s, Car A 724/A724M Specification for Pressure Vessel Plates, Car-
' e g bon Steel, Quenched and Tempered, for Welded Layered
A 299/A299M Specification for Pressure Vessel Plates, Car-
bon Steel, Manganese-Silichn Pressure Vessels
' ganese- A 734/A734M Specification for Pressure Vessel Plates, Al-
A 302/A302M Specification for Pressure Vessel Plates, Al- .
loy Steel and High-Strength Low-Alloy Steel, Quenched
loy Steel, Manganese-Molybdenum and Manganese-
. and Tempereld
Molybdenum-Nicket

A 353/A353M Specification for Pressure Vessel Plates, Al- Azs\zl é;?ggg I\SAF;?]C'gﬁitslg?MfO?rbgerﬁi?_rgol\;ﬁ;smpﬁtgs’
loy Steel, 9 Percent Nickel, Double-Normalized and Tem- g y y

Steel, for Moderate and Lower Temperature Sefvice
pered

A 370 Test Methods and Definitions for Mechanical Testing A T36/AT36M Specmcanon. for Pressure Vessel P!ates,
of Steel Producks Low-Carbon Age-Hardening Nickel-Copper-Chromium-

A 387/A387M Specification for Pressure Vessel Plates, Al- mg:yggggﬂmgg:amg:ﬂm i?lg lectlét?éll-COpper Manganese-
loy Steel, Chromium-Molybdenufm y y

A 435/A435M Specification for Straight-Beam Ultrasonic AH737h/AS7tS7MthSpLeC'f'i\alllt'onsgoél Pressure Vessel Plates,
Examination of Steel Platés Igh->Strength, Low-Alloy ste

e A 738/A738M Specification for Pressure Vessel Plates
A 455/A455M Specification for Pressure Vessel Plates, Car- - '
bon Steel, High Strength Manganése Heat-Treated, Carbon-Manganese-Silicon Steel, for Mod-

A 515/A515M Specification for Pressure Vessel Plates, Car- erate and Lower Temperature Service

bon Steel, for Intermediate- and Higher-Temperature Ser- A 751 Test Methpds, Practices, and Terminology for
vice? Chemical Analysis of Steel Produtts

4 Annual Book of ASTM Standardggl 01.04. —_—
5 Annual Book of ASTM Standardgol 01.03. % Annual Book of ASTM Standardgol 01.05. Docu ments
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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 Applicatfbns 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-Chromiumaent 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 manufacturedan 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 ExaminatiSn 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 U.S. 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 processo— an organization that performs opera-
B 1 Bar Code Symbology Standa?d tions, such as decoiling, cutting to length, marking, inspecting,

examining, and testing.

L " ) 3.1.13rimmed steel-steel containing sufficient oxygen to
3.1 Definitions of Terms Specific to This Standard: ~ gjve a continuous evolution of carbon monoxide while the
3.1.1 capped steekrimmed steel in which the rimming ngot 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 3 1 14 semikilled stee-incompletely deoxidized steel con-

bottle-top mold or it may be carried out chemically by antajning 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 greatefecessary, 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] exclusivencludes 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 Standardéol 01.01. 4.1.4 Specification designation (including type, class, and
8 . .
Annual Book of ASTM Standardgl 03.01. grade as appllcable) and year of issue,
° Annual Book of ASTM Standardggl 14.02. 415 Conditi lled lized hed dt
1 Annual Book of ASTM Standardéol 03.03. .1.5 Condition (as-rolled, norma ized, quenched and tem-
1 Available 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 iE _ ;
Philadelphia, PA 191115004, Attn: 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, if any (S_,ectio_n 12). (For
200, Southfield, MI 48034. Charpy V-notch test, include spemmenDGeﬁméﬁttg
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temperature, and acceptance criteria. For drop-weight test give 5.5.3 Plates produced from coils shall not contain splice

testing temperature), welds, unless approved by the purchaser.
4.1.7 Either plates from coil or discrete cut lengths of flat

product may be supplied unless one is specifically excluded ofi- Heat Treatment

the order. (See Appendix X1.) 6.1 When material is required to be heat treated, the heat
4.1.8 If the processor (see 5.5.2) intends to qualify plates cureatment may be performed either by the manufacturer or

from a coiled product as pressure vessel plates, the order to tixocessor or by the fabricator unless otherwise specified in the

manufacturer (see 5.5.1) should state the intended ASTMnaterial specification.

specification designation, grade, and type (as applicable). 6.2 When the heat treatment required by the material
4.1.9 Paint marking (see 13.2.1), specification is to be performed by the purchaser or the
4.1.10 Supplementary requirements, if any (test specimepurchaser’s agent, and the material is to be supplied by the

heat treatment, special impact test requirements, etc.), and material producer in a condition other than that required by the
4.1.11 Additional requirements, if any. material specification, the order shall so state.

. 6.2.1 When plates are ordered without the heat treatment

5. Materials and Manufacture required by the material specification, heat treatment of the
5.1 The steel shall be produced by one of the followingplates to conform to the requirements of the material specifi-

primary steelmaking processes: open hearth, basic oxygepation shall be the responsibility of the purchaser.

electric furnace. The steel may be further refined by secondary 6.3 When heat treatment is to be performed, the material

processes, including but not restricted to: vacuum-secondamhall be heat treated as specified in the material specification.

processes, including but not restricted to: vacuum-arc remefthe purchaser may specify the heat treatment to be used

(VAR), electroslag remelt (ESR), and ladle treatment. provided it is not in conflict with the requirements of the
5.2 The steel may be cast in ingots or may be strand castmaterial specification.
5.2.1 Strand Cast Slabs 6.4 When normalizing is to be performed by the fabricator,

5.2.1.1 When heats of the same nominal chemical compdt may be accomplished by heating uniformly for hot forming.
sition are consecutively strand cast at one time, the heathe temperature to which the plates are heated for hot forming
number assigned to the cast product (slab) may remaighall not significantly exceed the normalizing temperature.
unchanged until all of the steel in the slab is from the following 6.5 When no heat treatment is required, the manufacturer or
heat. processor may opt to heat treat the plates by normalizing, stress

5.2.1.2 When two consecutively strand cast heats haveelieving, or normalizing and then stress relieving to meet the
different nominal chemical composition ranges, the manufacmaterial specification.
turer shall remove the transition material by any established 6.6 If approved by the purchaser, cooling rates faster than

procedure that positively separates the grades. those obtained by cooling in air are permissible to achieve
5.3 The ratio of reduction of thickness from a strand-caskpecified mechanical properties, provided the plates are subse-
slab to plate shall be a minimum of 3 to 1. quently 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].
product or from coils. ) -

5.4.1 Plates produced from coil means plates that have beenh Chemical Composition
leveled or flattened and cut to length from a coiled product and 7.1 Heat Analysis of each heat shall be made by the
that are furnished without heat treatment. For the purposes ahanufacturer to determine the percentage of elements specified
this paragraph, stress relieving is not considered to be a heat the individual material specification. This analysis shall be
treatment. made from a test specimen preferably taken during the pouring

5.4.2 Plates that are annealed, normalized, normalized-andf the heat. The chemical composition thus determined shall be
tempered, or quenched-and-tempered after decoiling shall reported to the purchaser, or the purchaser’s representative, and
considered to be discrete cut lengths of flat products. shall conform to the heat analysis requirements of the appli-

5.5 When plates are produced from coils: cable specification.

5.5.1 The manufacturer directly controls one or more of the 7.1.1 Unspecified elements may be present. Unless other-
operations (that is, melting, rolling, coiling, etc.) that affect thewise specified in the material specification, limits on elements
chemical composition or the mechanical properties, or both, ohall be as stated in Table 1.
the material. 7.1.1.1 Each of the elements listed in Table 1 shall be

5.5.2 The processor decoils, cuts to length, and marksncluded in the report of the heat analysis. When the amount of
performs and certifies tests, examination repairs, inspection, @n element present is less than 0.02 %, the analysis may be
operations not intended to affect the properties of the materiateported as “<0.02 %.”

The processor may subsequently heat treat the plates (see7.2 Product Analysis representing each plate as-rolled may
Section 6). Specific sections of this specification for which thebe made by the purchaser from a broken tension test specimen
processor is responsible are 9, 10,11, 12,13, 14, 15, 16, and 24r. from a sample taken from the same relative location as that
5.5.2.1 Coiled product is excluded from qualification tofrom which the tension test specimen was obtained. The
individual material specifications governed by this specificachemical composition thus determined, as to elements required
tion until decoiled, leveled, cut to length and tested by theor restricted, shall conform to the product analysis require-
processor in accordance with the specified requirements.  ments specified in the applicable specifi@@cuments
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TABLE 1 Limits on Unspecified Elements (see 7.1.1) 9. Quality

Copper, max % Heat analysis 0.40 9.1 Genera— Plates furnished under this specification shall

Product analysis 0.43 L .
be free of injurious defects and shall have a workmanlike

Nickel, max %* Heat analysis 0.40 finish.
Product analysis 0.43 9.2 Surface Imperfections

Chromium, max %48 Heat analysis 0.30 9.2.1 All injurious surface imperfections shall be removed
Product analysis 0.34 by the manufacturer of discrete cut length plates. For plates

Molybdenum, max %48 Heat analysis 012 prowded from coils, the processor shall remove the injurious
Product analysis 0.13 imperfections, rather than the manufacturer.

9.2.1.1 Shallow imperfections shall be ground to sound

. e .
vanadium, max %6 P analvsis 2% metal; the ground area shall be well faired and the thickness of
the ground plate shall not be reduced below the minimum
Columbium, max %< Heat analysis 0.02 thickness permitted.
Product analysis 0.0

pemy - —_— — — - 9.2.1.2 All surface imperfections, the removal of which will

e sum of copper, nickel, chromium, and molybdenum shall not excee ; ; o

1.00 % on heat analysis. When one or more of these elements are specified, the reducg th.e plate thickness below this minimum, shall b.e cause
sum does not apply; in which case, only the individual limits on the remaining for rejection of the plate; however, by agreement with the

””gFT’gC‘“ed e'ef’“er?ts will app'ﬁ - I 40320 on ey PUTChaser, the metal so removed may be replaced with weld
e sum Oof chromium and molybdenum shall not excee . 0 Oon heal metal as prOVIded |n 94

analysis. When one or more of these elements are specified, the sum does not :
apply; in which case, only the individual limits on the remaining unspecified 9.3 Edge Imperfectlons
elements will apply. o . , 9.3.1 Laminar-type discontinuities 1 in. [25 mm] and less in
By agreement, the heat analysis limits for vanadium and columbium may be .. .
increased up to 0.10 % and 0.05 % on heat analysis and 0.11 % and 0.06 % on Iength visible tO. the unaided €ye on the edges of a plate as
product analysis, respectively. prepared for shipment by the manufacturer or processor are
acceptable and do not require exploration.
9.3.2 All larger discontinuities shall be explored to deter-

7.3 Referee AnalysisFor referee purposes, Test Methods, mine their depth and extent. Discontinuities shall be considered

Practices, and Terminology A 751 shall be used. continuous when located in the same plane within 5 % of the
) plate thickness and separated by a distance less than the length
8. Metallurgical Structure of the smaller of two adjacent discontinuities.

8.1 Where coarse austenitic grain size is specified, the steel 9.3.3 Indications visible to the unaided eye on the cut edges

shall have a carburized austenitic grain size number in thef a plate as prepared for shipment by the manufacturer or
range from 1 to 5, inclusive, as determined by the McQuaidprocessor shall not exceed the limits given in columns 1 and 2
Ehn Test. Determinations shall be in accordance with Testf Table A1.14 [A2.14].
Methods E 112, Plate 1V, by carburizingrf@ h at 1700°F 9.3.4 Larger indications shall be removed by the manufac-
[925°C]. At least 70 % of the grains in the area examined shallurer or processor by grinding provided the resultant cavity
conform to the specified grain size requirement. One test patoes not exceed the limits given in columns 3 and 4 of Table
heat shall be made. Al.14 [A2.14].

8.2 Fine Austenitic Grain Size 9.3.5 Indications of greater magnitude shall be cause for

8.2.1 When a fine austenitic grain size is specified, alumifejection of a plate; however, by agreement with the purchaser,
num shall be used as the grain refining element unless the ordéire defects may be removed and replaced with weld metal as
provides otherwise as specified in 8.2.4. provided in 9.4.

8.2.2 When a fine austenitic grain size is specified, except as 9.3.6 Indications on the edges of a plate cut during the
otherwise provided in 8.2.2.1, the steel shall have a carburizef@brication shall be cause for rejection of the plate at the
austenitic grain size number of 5 or higher (finer) as deterdiscretion of the purchaser when the magnitude exceeds the
mined by the McQuaid-Ehn test in accordance with Methoddimits given in columns 5 and 6 of Table A1.14 [A2.14]. The
E 112, Plate IV. One test per heat shall be made. defects may be removed and replaced with weld metal as

8.2.2.1 When aluminum is used as the grain refining eleprovided in 9.4.
ment, the fine austenitic grain size requirement shall be deemed9.3.7 Fabricators should be aware that edge cracks may
to be fulfilled if, on heat analysis, the aluminum content is notinitiate upon bending a sheared or burned edge during the
less than 0.020 % total aluminum or, alternately, 0.015 % acidiabrication process. This is not considered to be a fault of the
soluble aluminum. steel, but is rather a function of the induced cold work or heat

8.2.3 When specified on the order, one McQuaid-Ehn tesaffected zone.

(see 8.1) per heat shall be made and the austenitic grain size of9.4 Repair by Welding
the steel, as represented by the test, shall be Number 5 or finer.9.4.1 Repair welding shall be permitted only with the

8.2.4 By agreement between the purchaser and the suppliépproval of the purchaser.
elements other than aluminum may be used for grain refining. 9.4.2 Preparation for repair welding shall include inspection
In such instances, the heat analysis limits for the element, do assure complete removal of the defect.
elements, permitted shall be specified on the order. In addition, 9.4.3 Repairs shall be made utilizing welding procedures
the McQuaid-Ehn test of 8.2.3 shall be required. qualified in accordance with Section IX of M&Y‘.ﬁﬁ’é‘lﬂi‘;
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repair welding shall be done by welders or welding operatorgluring 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 analysiqualification of that particular shipment may be made from a

corresponding to the equivalent ASME P number of the platéest 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 11.1.1.2 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 metaigle.

must be qualified in accordance with the requirements of 11.1.1.3 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 plateadjacent acceptable test is rejectable. However, other tests may

material, the welding procedure qualification tests shall alsgpe 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 shall be reported to the purchaser. tensjon-test specimens shall be transverse to the final rolling
9.4.6 If the plate material is subjected to normalizing, direction of the plate.

quenching and tempering, hot forming, or post-weld heat 17 3 | ocation of Tests-The tension test specimen shall be

treating, the welding procedure qualification test plates and thgaken from a corner of the plate. For quenched and tempered

weld repaired plate shall be subjected to the thermal hegjjates, the tension test specimens shall be taken from a corner

treatment as specified by the purchaser. 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

late in the heat-treated condition or from full-thickness
oupons simultaneously heat treated with the plate.

10.2 Yield strength may be determined either by the 0.2 ()/?all.4.2 When heat treatment is to be performed by the

offset method or the 0.5 % extension under load method unlessbncator’ the plates shall be accepteq on the basis of tests
. . ) e made on specimens taken from full thickness coupons heat
otherwise stated in the material specification.

10.3 Rounding ProceduresEor purnoses of determinin treated in accordance with the requirements specified in the
i 9 purp 9 material specification or on the order. If the heat-treatment

conformance with the specification, a calculated value shall b?emperatures are not specified, the manufacturer or processor

rounded to the nearest 1 ksi [5 MPa] tensile and yield strength i .
o X 4 Shall heat treat the coupons under conditions he considers
and to the nearest unit in the right-hand place of figures used in

expressing the limiting value for other values in accordanc gppropriate. The purchaser shall be informed of the procedure

. . . . . Sollowed in heat treating the specimens.
with the rounding method given in Practice E 29. 11.4.3 When approved by the purchaser, the procedures of

11. Tension Tests paragraph 11.4.2 may be implemented on plates heat treated by

11.1 Number of TestsExcept as specified in 11.1.1, one (h€ manufacturer or processor. , ,
tension test shall be taken from each plate-as-rolled, except for 11-4-4 When the plate is heat treated with a cooling rate
plates subjected to heat treatment by quenching and temperinfﬁ‘.Ster than st|II-a|_r cooling from the austenitizing temperature,
Two tension tests shall be taken from each quenched arfehe Of the following shall apply in addition to other require-
tempered plate. When plates are furnished by the manufactur8t€nts specified herein: _ _
or processor in accordance with 11.4.2 and qua“ﬂed by 11.4.4.1 The gage Iength of the tension test SpeCIan shall
heat-treated specimens (including normalized, normalized are taken at leastTlfrom any as-heat treated edge whares
tempered, and quenched and tempered), one tension td8g thickness of the plate and shall be at Iéash. [12.5 mm]
specimen shall be taken from each plate-as-rolled (see sectidi@m flame cut or heat-affected-zone surfaces.
3.1.8 for the definition of plate-as-rolled). 11.4.4.2 Asteel thermal buffer padT by 1T by at least 3,

11.1.1 Plates Produced from CoilsCoiled product is ex- shall be joined to the plate edge by a partial penetration weld
cluded from qualification to individual material specifications completely sealing the buffered edge prior to heat treatment.
governed by this specification until decoiled, leveled, cut to 11.4.4.3 Thermal insulation or other thermal barriers shall
length, and properly tested by the processor in accordance witbe used during the heat treatment adjacent to the plate edge
ASTM specification requirements. When plates are produce#here specimens are to be removed. It shall be demonstrated
from coils, a minimum of three tension tests shall be maddhat the cooling rate of the tension test specimen is no faster
from each coil qualified, except as otherwise indicated aghan, and not substantially slower than, that attained by the
follows for qualification of a portion of a coil. method described in 11.4.4.2.

11.1.1.1 The first test coupon shall be taken immediately 11.4.4.4 When test coupons cut from the plate but heat
prior to the first plate produced to the qualifying specification,treated separately are used, the coupon dimensions shall be not
the second test coupon shall be taken from the approximaiess than 3 by 3T by T and each tension specimen cut from it
center lap, and the third test coupon shall be taken immediatelghall meet the requirements of 11.4.4.1.
after the last plate produced to the qualifying specification. If, 11.4.4.5 If cooling rate data for the pIBG@ufﬂim

10.1 All tests shall be conducted in accordance with TesE
Methods and Definitions A 370.
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control devices for the test specimens are available, the tegicreased. The effect is not so pronounced in the thicker plates.
specimens may be heat treated separately in the device. THBn such material, when so stated in the material specification
method shall require prior approval of the purchaser. for plates up to¥zin. [20 mm], inclusive, in thickness, if the
11.5 Specimen Preparation percentage of elongation of an 8-in. [200-mm] gage length test
11.5.1 Tension test specimens for pla¥edn. [20 mm] and ~ specimen falls not more than 3 % below the amount prescribed,
under in thickness shall be the full thickness of the plates. Théhe elongation shall be considered satisfactory provided the
test specimens shall conform to the requirements for either theercentage of elongation in 2 in. [50 mm] across the break is
1¥2-in. [40-mm] wide or the/z-in. [12.5-mm] wide rectangular not less than 25 %.
tension test specimen of Methods and Definitions A 370. The 11.6.4 The tensile requirements tables in many of the plate
1¥2-in. [40-mm] wide specimen may have both edges parallelspecifications covered by these general requirements specify
The ¥2-in. [12.5 mm] wide specimen may have a maximumelongation requirements in both 8-in. [200-mm] and 2-in.
nominal thickness o in. [20 mm]. [50-mm] gage lengths. Unless otherwise provided in the
11.5.2 For plates up to 4 in. [100 mm], inclusive, in individual plate specification, it is not the intent that both

thickness, tension test specimens may be the full thickness é@duirements apply simultaneously and that the elongation be
the material and conform to the requirements for theif. [40 determined in both gage lengths. Instead, it is intended that the
mm] wide rectangular tension test specimen of Methods an@longation be determined only in the gage length appropriate
Definitions A 370 when adequate testing machine capacity i§0r the test specimen used. After selection of the appropriate
available. gage length, the elongation requirement for the alternative gage
11.5.3 For plates ovéfs in. [20 mm] in thickness, except as 'ength shall be deemed not applicable. _
permitted in 11.5.2, tension test specimens shall conform to the 11.7 This specification does not provide requirements for
requirements for the 0.500-in. [12.5-mm] round specimen offfoduct tension testing subsequent to shipment (see 15.1).
Methods and Definitions A 370. The axis of the specimen shallf herefore, the requirements of 11.1 through 11.6 and Section
be located, as nearly as practicable, midway between the centt® apply only for tests conducted at the place of manufacture
of thickness and the top or bottom surface of the plate. prior to shipment. Compliance to Specification A 20/20M and
11.6 Elongation Requirement Adjustments the |pd|y|dual material speqflcatlons does not preclude t.he
11.6.1 Due to the specimen geometry effect encounterefossibility that product tension test results may vary outside

when using the rectangular tension test specimen for testingP€cified ranges. The tensile properties will vary within the
thin material, adjustments in elongation requirements must bgaMe plate-as-rolled or piece, be it as-rolled, control-rolled, or
provided for thicknesses under 0.312 in. [8 mm]. Accordingly,N€at-treated. The purchaser should, therefore, be aware that
the following deductions shall be made from the base elong%?nsfon testing in accordance with the requirements of Speci-
tion requirements in the individual plate specifications: ication A 20/A 20M does not provide assurance that all

products of a plate-as-rolled will be identical in tensile prop-

inal Thick in. longati . ; -
Nominal Thickness Range, in- fmml D'Z;’U”C%?J'n‘f’l% erties with the products tested. If the purchaser wishes to have
0.299-0.311 [7.60-7.89] 0.5 more confidence than that provided by Specification A 20/
8-;33:8-;2? g-ggjgg} 12 A 20M testing procedures, additional testing or requirements,
0.259-0.272 [6.60-6.99] 20 such as Supplementary Requirement S4, should be imposed.
0.246-0.258 [6.20-6.59] 25 11.8 Appendix X2 provides additional information on the
0.233-0.245 [5.90-6.19] 3.0 iahili ; na i
0.215-0,232 [3.50-5.80] a5 variability of tensile properties in plates for pressure vessels.
0.206-0.218 [5.20-5.49] 4.0
0.193-0.205 [4.90-5.19] 45 12. Notch-Toughness Tests

]

0.180-0.192 [4.60-4.89 5.0 12.1 Charpy V-Notch Tests
11.6.2 Due to the inherently lower elongation which is 12.1.1 Number of Tests-Except for plates subjected to
obtainable in thicker material, adjustments in elongation redueénching-and-tempering, and except as specified in 12.1.1.1
quirements in 2-in. [50-mm] gage length must be provided foran_d 12.;.1.2, one impact test (3 specimens) for each specified
thicknesses over 3.5 in. [90 mm]. Accordingly, the following ©rientation (seg 12.1.2) shall be .made from each plate—agrolled.
deductions shall be made from the base elongation requird=0" Plates subjected to quenching-and-tempering, one impact
ments in 2 in. [50 mm] listed in the individual plate specifica- test shall be made from each plate-as-heat-treated.

tions: 12.1.1.1 Plates Ordered Without the Heat Treatment Speci-
_ _ _ Elongation fied by the Material SpecificatierWhen the material specifi-

Plate Nominal Thickness Range, in. [mm] Deduction, % cation requires heat treatment but the plates are ordered
3.501-3.999 [90.00-102.49] 0.5 without such heat treatment, and when Charpy V-Notch tests
jjgggjjggg Efé_'g’gj;‘jig} i:g are specified, one coupon shall be taken from each plate-as-
5.000-5.499 [127.50-139.99] 2.0 rolled. The coupon shall be heat treated in accordance with the
5.500-5.999 [140.0-152.49] 25 material specification and the purchase order and the plate
6.000 and thicker [152.50 and thicker] 3.0

qualified by specimens taken from the heat-treated coupon.
11.6.3 A characteristic of certain types of alloy steels is a 12.1.1.2 Plates Produced from CodsWhen the plates are
local disproportionate increase in the degree of necking dowproduced from coils and when Charpy V-Notch tests are
or contraction of the specimens under tension test, resulting ispecified, the number of impact tests required shall be the same
a decrease in the percentage of elongation as the gage lengthais the number specified in 11.1.1 for t@%ﬁméﬁt@t
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coupons shall be taken from the material after flattening.  identical in toughness with the location tested. Normalizing or
12.1.2 Orientation of Test SpecimensThe long axes of the quenching and tempering the product will reduce the degree of
specimens shall be oriented either longitudinal (parallel to thariation.
final direction of rolling) or transverse (transverse to the final 12.1.8.1 Appendix X3 provides additional information on
direction of rolling) as specified in the material specification orthe variability of Charpy V-Notch test properties in plates for
order. pressure vessels.
12.1.3 Location of Test CouporsThe impact test coupons ~ 12.2 Drop-Weight Tests
shall be taken adjacent to the tension test coupons. The impact12.2.1 When specified, one drop-weight test, consisting of a
test coupons shall be subject to the same requirements as th&&$ of two specimens, shall be made to the same frequency
specified for tension tests in 11.4 except that the provisions d¥tated in 12.1.1 in accordance with Method E 208.
11.4.4.1 apply to the area under the notch of the impact test 12.2.2 The test coupons shall be obtained adjacent to a
specimen instead of to the gage length of the tension tedension test coupon. For plates produced from coils, the test
specimen. coupon locations shall be the same as for Charpy V-notch tests.
12.1.4 Test Methoe—Impact testing shall be performed in (Se€ 12.1.) The provisions of 11.4 shall also apply.
accordance with Test Methods and Definitions A 370 using 12.2.3 The testing temperature shall be as specified in the
Charpy V-notch (Type A) specimens as shown in Test Method&haterial specification or order. _
and Definitions A 370. Except as provided in 12.1.4.1, full-size 12.2.4 Acceptance shall be on the basisiofbreakperfor-
(10 by 10-mm) specimens shall be used when the platg'ance of both specimens at the specified testing temperature.
thickness permits, and their central axis shall correspond as 12.2.5 The plates shall be marked as required in 12.1.7
near as practical to thét plane in the plate thicknessWhere ~ €xcept that the letters “LTD" shall be used instead of “LTV."
the plate thickness is insufficient to obtain full-size specimens, o
sub-size specimens shall be used. The sub-size specimens nigy !dentification of Plates
have a width of full material thickness or may be reduced in 13.1 Required Markings
thickness to produce the largest possible standard sub-sizel3.1.1 Except as allowed by 13.4, plates shall be legibly
specimen listed in Test Methods and Definitions A 370. marked with the following information: applicable ASTM
12.1.4.1 For materials that normally have absorbed energgesignation (see 1.1) (year of issue not required); “G” or* MT”
values in excess of 180 ft-Ibf [245 J] when tested using full-sizef applicable (see 13.1.2); applicable grade, type and class; heat
specimens at the specified testing temperature, sub-size 0.4 bymber; plate identifier; and name, brand, or trademark of the
0.268 in. [10 by 6.7 mm] specimens may be used in lieu ofmanufacturer (for plates produced in discrete cut lengths of flat
full-size specimens. However, when this option is used, th¢roduct) or the processor (for plates produced from coil and for
acceptance value shall be 75 ft-Ibf [100 J] minimum for eactsubdivided plates (see 13.4)).
specimen and the lateral expansion in mils [um] shall be 13.1.2 Plates that are required to be heat treated, but have
reported. not been so heat treated, shall be marked, by the manufacturer

12.1.5 Test Temperature-The test temperature should be OF processor, with the letter “G” (denoting green) following the
specified on the order. At the supplier's option, the actual testéquired ASTM designation mark, except that “G” marking is
temperature may be lower than the specified test temperatur@0t necessary if such plates are for shipment, for the purpose of
When a test temperature is not specified, tests shall b@btaining the required heat treatment, to an organization under
conducted at a temperature no higher than listed in Table A1.1#1¢ manufacturer’s control. Such plates shall have been quali-
[A2.15] for the class, grade, and thickness of the materiafied for shipment on the basis of test specimens that have been
specified. The actual test temperature shall be reported with tH® heat treated. Plates that are required to be heat treated, and
test results. have been so heat treated, shall be marked, by the party that

12.1.6 Acceptance Criteria-Unless otherwise agreed upon, Performed the heat treatment, with the letters *MT" (denoting
the acceptance criteria shall be as listed in Table A1.15 [A2.15[naterial treated) following the required ASTM designation
for the class, grade, and thickness of the material specified. Mark.

12.1.6.1 When the acceptance criteria is based on energyNore 1—Any stress relief of test specimens intended to simulate
absorption of a full-size specimen, the acceptance criteria fopost-weld heat treatment is not included in the above heat treatment.
the various sub-size specimens shall be as shown in Table 13 2 Types of Marking

A1.16 [A2.16] except as otherwise provided in 12.1.4.1. 13.2.1 Except as allowed by 13.4, the required markings for
12.1.6.2 When the acceptance criteria is based on laterglates¥. in. [6 mm] or over in thickness shall be by steel die
expansion opposite the notch, the acceptance value shall be t§&mping, unless paint marking is specified in the purchase

same for all sizes of specimens. order.
12.1.7 Marking—The letters “LTV” shall be stenciled or  13.2.2 Except as allowed by 13.4, the required markings for
stamped on each plate following the class number, grade, etplates under¥s in. [6 mm] in thickness shall be by paint
12.1.8 Variability—The impact properties of steel can vary marking.
within the same plate-as-rolled or piece, be it as-rolled, 13.3 Location of Markings
control-rolled, or heat-treated. The purchaser should, therefore, 13.3.1 Except as allowed by 13.4, the required markings for
be aware that testing of one plate-as-rolled does not providplates with a maximum lengthwise or crosswise dimension
assurance that all locations within a plate-as-rolled will bemore than 72 in. [1800 mm] shall be in ammﬂﬁﬁm
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each finished plate, at least 12 in. [300 mm] from the edges ofvhile work on the contract of the purchaser is being performed,

the plate. to all parts of the manufacturer's works that concern the
13.3.2 Except as allowed by 13.4, the required markings fomanufacture of the material ordered.

plates with a maximum lengthwise and crosswise dimension of

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-1g 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 required{g 1 2 |f 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®s in. [20 mm] from the center of the gage length
13.4.2 By agreement between the purchaser and the procesy 5 2.in. [50-mm] specimen or is outside the middle half of the
sor, subdivided plates that are from the same master plate a@‘ége length of an 8-in. [200-mm] specimen as indicated by
placed in secured lifts shall have the information required irgcripe marks on the specimen before testing, one retest shall be
13.1 paint marked on the top piece of each lift or shown on &;gwed.
substantial tag _attached to gach i, . 16.1.3 If the results from an original tension test specimen
13.5 Bar Coding—In addition to the requirements of 13.110 ¢5ji5 15 meet the specified requirements but are within 2 ksi [14
13.4 lnclusn{e, the man_ufacturer or processor s_hall have_thﬁlpa] of the required tensile strength or within 1 ksi [7 MPa]
option of using bar coding as a supplementary identificationy: i, required yield strength or yield 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.
16.1.4 The results of the retest shall meet the specified

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 gons A 370 shall apply except that the 5 ft-Ibf [7 J] absolute
mass of 7850 kg, unless otherwise stated in the materighinimum 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 fophirds of the specified minimum average is less than 5 ft-Ibf [7
dimensions shall not exceed the applicable limits stated iny.

A2, Table A2.1 to Table A2.9 , and Table A2.13]. values are specified, if the value of one specimen falls below

14.3 For alloy-steel plates the permissible variations fofpe specified minimum value and not beléof the specified
dimensions shall not exceed the applicable limits stated ifinimum value, and if the average of the three specimens
Annex 1, Table Al.1 to Table A1.4, Table A1.8 , and Tablegquals or exceeds the specified minimum value, a retest of
A1.10 to Table A1.13 . [Annex 2, Table A2.1 to Table A2.4 , three additional specimens may be made. Each of the three
Table A2.8 and Table A2.10 to Table A2.13 . retest specimens must equal or exceed the specified minimum
15. Inspection and Testing value.

15.1 The inspector representing the purchaser shall have 16-2.3 If the required values are not obtained on Charpy
entry at all times while work on the contract of the purchaser -notch r_e_\tests as specified in 16.2.1 and16._2.2, or if the values
is being performed, to all parts of the manufacturer's workg" the initial test are bel_ow the values requwe_d for retest, no
that concern the manufacture of the material ordered. Thi!rther retests are permitted unless the plate is heat treated or
manufacturer shall afford the inspector all reasonable facilitie§€neat treated. After heat treatment or reheat treatment, a set of
to satisfy him that the material is being furnished in accordanc&ree specimens shall be tested and each must equal or exceed
with the specification. All tests (except product analysis) andhe specified minimum value. _
inspection shall be made at the place of manufacture prior to 16.2.4 When the option of 12._1._4.1 is used_ z_ind the test result
shipment, unless otherwise specified, and shall be so conduct&!s below the 75 ft-Ibf [100 J] minimum specified, another test
as not to interfere unnecessarily with the operation of thénay be made using full-size specimens.
works.

15.2 When plates are produced from coils, 15.1 shall apply-/- Rétreatment
to the “processor” instead of to the" manufacturer” and the 17.1 If any heat-treated material fails to meet the mechani-
“place of process” shall apply instead of the “place ofcal requirements of the applicable specification, the material
manufacture.” When plates are produced from coils and thenay be reheat treated. All mechanical-property tests shall be
processor is different from the manufacturer, the inspectorepeated and the plate surface shall be reexamined for defects
representing the purchaser shall have free entry, at all timeshen the material is resubmitted for inspB@cuments

14. Permissible Variations in Dimensions or Mass
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18. Rejection of the material specification. For plates provided from coils, the

18.1 Any rejection based on product analysis made iProcessor shall furnish the required .certification.
accordance with the material specification shall be reported to 19-5 For plates produced from cails, both the manufacturer
the supplier and samples that represent the rejected mater@ild processor shall be identified on the test report.
shall be preserved for 2 weeks from the date of notification of 19-6 Asignature is not required on the test report. However,
such rejection. In case of dissatisfaction with the results of théhe document shall clearly identify the organization submitting
tests, the supplier may make claim for a rehearing within thath® report. Notwithstanding the absence of a signature, the
time. organization submitting the report is responsible for the content
18.2 Material that shows injurious defects subsequent to it8f the report. o
acceptance at the manufacturer’s or processor’s works may be19.7 Copies of the original manufacturer’s test report shall
rejected. In such cases, the manufacturer or processor shall B included with any subsegenent test report.

notified. 19.8 A Material Test Report, Certificate of Inspection, or
similar document printed from or used in electronic form from
19. Test Reports an electronic data interchange (EDI) transmission shall be

19.1 The manufacturer or processor shall report the result®garded as having the same validity as a counterpart printed in
of all tests required by the material specification, applicabléhe certifier's facility. The content of the EDI transmitted
supplementary requirements, and the order. The heat numbé&locument must meet the requirements of the invoked ASTM
the plate identifier of the plate tested, and the nominal platétandard(s) and conform to any existing EDI agreement be-
thickness shall be shown on the test report. The year-date of ti@een the purchaser and the supplier. Notwithstanding the
specification to which the material is furnished shall beabsence of a signature, the organization submitting the EDI
included on the test report. transmission is responsible for the content of the report.

19.1.1 In reporting elongation values, both the percentag ) i . .
increase and the original gage length shall be stated. 30. Packaging, Marking, and Loading for Shipment

19.2 All heat treatment, exclusive of subcritical heating to  20.1 Packaging, marking, and loading for shipment shall be
soften thermally cut edges, shall be reported including temin accordance with those procedures recommended by Prac-
perature ranges and time at temperature. This exclusion do#ses A 700.
not apply to those materials with specified minimum tensile 20.2 For USA Government ProcuremenPackaging, pack-
strengths of 95 ksi [655 MPa] or higher unless such subcriticaing, and marking of material for military procurement shall be
heating is accomplished at temperatures at least 75°F [40°(@) accordance with the requirements of MIL-STD-163, Level
below the minimum tempering temperature. The reports sha#\, Level C, or commercial as specified in the contract or
state whether the plates only, the test specimens only, or bofrurchase order. Marking for shipment of material for civil

plates and test specimen were heat treated. agencies shall be in accordance with Fed. Std. No. 123.
19.3 When Charpy V-notch tests are specified, the specimen
size used shall be reported. 21. Keywords

19.4 When required by the purchaser order, the manufac- 21.1 general delivery requirement; pressure containing
turer shall also furnish a certification that has material has beeparts; pressure vessel steels; steel plates; steel plates for
manufacturerd and tested in accordance with the requiremenpsessure vessel applications

SUPPLEMENTARY REQUIREMENTS

The following standardized supplementary requirements are for use when desired by the purchaser.
Several of those that are considered suitable for use with each material specification are listed in the
specification. Other tests may be performed by agreement between the supplier and the purchaser.
These supplementary requirements shall apply only when specified in the order, in which event the
specified tests shall be made by the supplier before shipment of the plates.

S1. Vacuum Treatment S3. Simulated Post-Weld Heat Treatment of Mechanical

S1.1 The steel shall be made by a process which includes Test Coupons
vacuum degassing while molten. Unless otherwise agreed upons3 1 prior to testing, the test specimens representing the
with the pur_chaser, it is the responsibility of the manufacturermate for acceptance purposes for mechanical properties shall
to select suitable process procedures. be thermally treated to simulate a post-weld heat treatment
S2. Product Analysis below the critical temperature (A using the heat treatment
garameters (such as temperature range, time, and cooling rates)

S2.1 A product analysis shall be made of each plate a e
rolled. The specimens for analysis shall be taken adjacent to glpecmed in the order. The test results for such heat-treated test

from a broken tension-test specimen. Documents
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