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General Requirements for Flat-Rolled Nickel and Nickel

Alloys Plate, Sheet, and Strip’

This standard is issued under the fixed designation B906; 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 epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers a group of general require-
ments that, unless otherwise specified in the purchase order or
in an individual specification, shall apply to rolled nickel and
nickel alloy plate, sheet, and strip, under each of the following
specifications issued by ASTM: Specifications B127, B162,
B168, B333, B409, B424, B434, B435, B443, B463, B536,
B575, B582, B599, B620, B625, B670, B68S, B709, B718,
B755, B814, B818, B872.

1.2 In case of any conflicting requirements, the require-
ments of the purchase order, the individual material
specification, and this general specification shall prevail in the
sequence named.

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to become familiar
with all hazards including those identified in the appropriate
Material Safety Data Sheet (MSDS) for this product/material
as provided by the manufacturer, to establish appropriate
safety and health practices, and determine the applicability of
regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

A262 Practices for Detecting Susceptibility to Intergranular
Attack in Austenitic Stainless Steels

A693 Specification for Precipitation-Hardening Stainless
and Heat-Resisting Steel Plate, Sheet, and Strip

" This specification is under the jurisdiction of ASTM Committee BO2 on
Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee
B02.07 on Refined Nickel and Cobalt and Their Alloys.

Current edition approved May 1, 2012. Published May 2012. Originally
approved in 2000. Last previous edition approved in 2006 as B906 — 02 (2006).
DOI: 10.1520/B0906-02R12.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

B127 Specification for Nickel-Copper Alloy (UNS N04400)
Plate, Sheet, and Strip

B162 Specification for Nickel Plate, Sheet, and Strip

B168 Specification for Nickel-Chromium-Iron Alloys (UNS
N06600, N06601, N06603, N06690, N06693, N06025,
N06045, and N06696), Nickel-Chromium-Cobalt-
Molybdenum Alloy (UNS NO06617), and Nickel-Iron-
Chromium-Tungsten Alloy (UNS N06674) Plate, Sheet,
and Strip

B333 Specification for Nickel-Molybdenum Alloy Plate,
Sheet, and Strip

B409 Specification for Nickel-Iron-Chromium Alloy Plate,
Sheet, and Strip

B424 Specification for Ni-Fe-Cr-Mo-Cu Alloy (UNS
NO08825, UNS NO08221, and UNS NO06845) Plate, Sheet,
and Strip

B434 Specification for Nickel-Molybdenum-Chromium-
Iron Alloys (UNS N10003, UNS N10242) Plate, Sheet,
and Strip

B435 Specification for UNS N06002, UNS N06230, UNS
N12160, and UNS R30556 Plate, Sheet, and Strip

B443 Specification for Nickel-Chromium-Molybdenum-
Columbium Alloy(UNS N06625) and Nickel-Chromium-
Molybdenum-SiliconAlloy (UNS N06219) Plate, Sheet,
and Strip

B463 Specification for UNS N08020 Alloy Plate, Sheet, and
Strip

B536 Specification for Nickel-Iron-Chromium-Silicon Al-
loys (UNS NO08330 and N08332) Plate, Sheet, and Strip

B575 Specification for Low-Carbon Nickel-Chromium-
Molybdenum, Low-Carbon Nickel-Chromium-
Molybdenum-Copper, Low-Carbon Nickel-Chromium-
Molybdenum-Tantalum, and Low-Carbon Nickel-
Chromium-Molybdenum-Tungsten Alloy Plate, Sheet,
and Strip

B582 Specification for Nickel-Chromium-Iron-
Molybdenum-Copper Alloy Plate, Sheet, and Strip

B599 Specification for Nickel-Iron-Chromium-
Molybdenum-Columbium Stabilized Alloy (UNS
NO08700) Plate, Sheet, and Strip

B620 Specification for Nickel-Iron-Chromium-
Molybdenum Alloy (UNS N08320) Plate, Sheet, and Strip
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B625 Specification for UNS N08925, UNS N08031, UNS
NO08932, UNS N08926, UNS N08354, and UNS R20033
Plate, Sheet, and Strip

B670 Specification for Precipitation-Hardening Nickel Alloy
(UNS NO7718) Plate, Sheet, and Strip for High-
Temperature Service

B688 Specification for Chromium-Nickel-Molybdenum-
Iron (UNS N08366 and UNS N08367) Plate, Sheet, and
Strip

B709 Specification for Iron-Nickel-Chromium-
Molybdenum Alloy (UNS N08028) Plate, Sheet, and Strip

B718 Specification for Nickel-Chromium-Molybdenum-
Cobalt-Tungsten-Iron-Silicon Alloy (UNS N06333) Plate,
Sheet, and Strip

B755 Specification for Nickel-Chromium-Molybdenum-
Tungsten Alloys (UNS NO06110) Plate, Sheet, and Strip

B814 Specification for Nickel-Chromium-Iron-
Molybdenum-Tungsten Alloy (UNS NO06920) Plate,
Sheet, and Strip

B818 Specification for Cobalt-Chromium-Nickel-
Molybdenum-Tungsten Alloy (UNS R31233) Plate, Sheet
and Strip

B872 Specification for Precipitation-Hardening Nickel Al-
loys Plate, Sheet, and Strip

B880 Specification for General Requirements for Chemical
Check Analysis Limits for Nickel, Nickel Alloys and
Cobalt Alloys

E8 Test Methods for Tension Testing of Metallic Materials

E10 Test Method for Brinell Hardness of Metallic Materials

E18 Test Methods for Rockwell Hardness of Metallic Ma-
terials

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E39 Methods for Chemical Analysis of Nickel (Withdrawn
1995)°

ES5 Practice for Sampling Wrought Nonferrous Metals and
Alloys for Determination of Chemical Composition

E76 Test Methods for Chemical Analysis of Nickel-Copper
Alloys (Withdrawn 2003)*

E112 Test Methods for Determining Average Grain Size

E140 Hardness Conversion Tables for Metals Relationship
Among Brinell Hardness, Vickers Hardness, Rockwell
Hardness, Superficial Hardness, Knoop Hardness, and
Scleroscope Hardness

E1473 Test Methods for Chemical Analysis of Nickel,
Cobalt, and High-Temperature Alloys

2.2 AIAG Standard:
B-5 Primary Metals Identification Tag Application Standard*

2.3 ANSI Standard:
Accredited Standards Committee X 12 (ANSI ASC X 12)°

*The last approved version of this historical standard is referenced on
www.astm.org.

+ Available from Automotive Industry Action Group (AIAG), 26200 Lahser Rd.,
Suite 200, Southfield, MI 48034, http://www.aiag.org.

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.

2.4 ASME Standard:
ASME Boiler and Pressure Vessel Code, Section IX°

3. Terminology

3.1 Definitions:

3.1.1 Plate, Sheet, Strip, and Cold work as used in this
specification apply to the following:

3.1.2 plate, n—material ¥i6¢ in. (4.76 mm) and over in
thickness and over 10 in. (250 mm) in width. Finishes for plate
are actually shown in Section 13.

3.1.3 sheet, n—material under %16 in. (4.76 mm) in thickness
and 24 in. (600 mm) and over in width. Finishes for sheet are
actually shown in Section 11.

3.1.4 strip, n—cold-rolled material under ¥i6 in. (4.76 mm)
in thickness and under 24 in. (600 mm) in width. Finishes are
detailed in Section 12 for strip, and strip edges in Section 14
for Cold-Rolled Strip.

3.1.5 cold work, n—the changing of mechanical properties
by work hardening.

4. Ordering Information

4.1 It is the responsibility of the purchaser to specify all
requirements that are necessary for material ordered under this
specification. Such requirements may include, but are not
limited to, the following:

4.1.1 Quantity (weight and number of pieces),

4.1.2 Name of material,

4.1.3 Condition (hot-rolled, cold-rolled, annealed, heat-
treated),

4.1.4 Finish (see Section 11 for Sheet, Section 12 for Strip,
and Section 13 for Plates). In the case of polished finishes,
specify whether one or both sides are to be polished,

4.1.5 Form (plate, sheet, or strip),

4.1.6 Dimensions (thickness, width, length),

4.1.6.1 Thickness shall be ordered to decimal or fractional
thickness. The use of the gage number is discouraged as being
an archaic term of limited usefulness not having general
agreement on meaning. The gage number shall not be a basis
for rejection.

4.1.6.2 Thickness, width, and length, when applicable,
should be ordered in the same units, for example, 0.060 in. By
48 in. By 120 in. (1.52 mm by 1219 mm by 3048 mm),

4.1.7 Edge, strip only (see Section 14 for Cold-Rolled
Strip),

4.1.8 Type, refer to the applicable material specification,

4.1.9 Specification designation and date of issue,

4.1.10 Additions to specification or special requirements,

4.1.11 Restrictions (if desired) on methods for determining
yield strength (see appropriate footnote to mechanical proper-
ties table of the basic material specification),

4.1.12 Restrictions on weld repair (see Section 17),

4.1.13 Marking requirements (see Section 22),

4.1.14 Preparation for delivery (see Section 22), and over.

6 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Three Park Ave., New York, NY 10016-5990, http://
WWWw.asme.org.
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5. Process

5.1 The material shall be manufactured/produced by the
following or as specified in the applicable material specifica-
tion.

5.1.1 The material shall be made by one of the following
processes: electric-arc, electric-induction, or other suitable
processes.

5.1.2 If a specific type of melting is required by the
purchaser, it shall be so specified on the purchase order.

5.1.3 If a specific type of remelt is required by the
purchaser, it shall be so specified on the purchase order.

6. Chemical Composition

6.1 In case of disagreement, the chemical composition shall
be determined in accordance with the following methods:

UNS No. Prefixes ASTM Method

NO2 E39
NO4 E76
NO6, NO8 E1473

6.2 The ladle analysis of the material shall conform to the
chemical requirements prescribed by the individual product
specification.

6.3 The product (check) analysis of the material shall meet
the requirements of Specification B880.

7. Sampling

7.1 Lots for Chemical Analysis and Mechanical Testing:

7.1.1 A lot for chemical analysis shall consist of one heat.

7.1.2 A lot of plate, sheet, or strip for mechanical testing
shall be defined as the material from one heat in the same
condition and specified thickness.

7.2 Sampling for Chemical Analysis:

7.2.1 A representative sample shall be obtained from each
heat during pouring or subsequent processing.

7.2.2 Product (check) analysis shall be wholly the respon-
sibility of the purchaser.

7.3 Sampling for Mechanical Testing—Representative
samples shall be taken from each lot of finished material.

8. Number of Tests and Retests
8.1 Chemical Analysis—One test per heat.
8.2 Tension Tests—One test per lot.
8.3 Grain Size—One test per lot.

8.4 Retests—If one of the specimens used in the above tests
of any lot fails to meet the specified requirements, two
additional specimens shall be taken from different sample
pieces and tested. The results of the tests on both of these
specimens shall meet the specified requirements.

9. Specimen Preparation

9.1 Tension test specimens shall be taken from material in
the final condition and tested transverse to the direction of
rolling when width will permit.

9.2 Tension test specimens shall be any of the standard or
subsize specimens shown in Test Methods ES.

9.3 In the event of disagreement, referee specimens shall be
as follows:

9.3.1 Full thickness of the material, machined to the form
and dimensions shown for the sheet-type specimen in Test
Methods E8 for material under Y2 in. (12.7 mm) in thickness.

9.3.2 The largest possible round specimen shown in Test
Methods E8 for material ' in. (12.7 mm) and over.

10. Test Methods

10.1 The chemical composition and mechanical properties
of the material as enumerated in this specification shall be
determined, in case of disagreement, in accordance with the
following ASTM standards:

10.1.1 Chemical Analysis—Test Methods E1473. For ele-
ments not covered by Test Methods E1473, the referee test
method shall be as agreed upon between the manufacturer and
the purchaser. The nickel composition shall be determined
arithmetically by difference.

10.1.2 Tension Test—Test Methods ES8.

10.1.3 Rockwell Hardness Test—Test Methods E18.

10.1.4 Hardness Conversion—Hardness Conversion Tables
E140.

10.1.5 Grain Size—Test Methods E112.

10.1.6 Determining Significant Places—Practice E29.

10.1.7 Method of Sampling—Practice E5S5.

10.2 For purposes of determining compliance with the
limits in this specification, an observed or calculated value
shall be rounded in accordance with the rounding method of
Practice E29:

Rounded Unit for Observed or

Test Requirement Calculated Value

Chemical composition and tolerances  nearest unit in the last righthand place

of figures of the specified limit

Tensile strength and yield strength nearest 1000 psi (7 Mpa)

Elongation nearest 1 %

11. Finish for Sheet

11.1 The type of finish available on sheet products are:

11.1.1 No. 1 Finish—Hot-rolled, annealed, and descaled.

11.1.2 No. 2D Finish—Cold-rolled, dull finish.

11.1.3 No. 2B Finish—Cold-rolled, bright finish.

11.1.3.1 Bright Annealed Finish—A bright cold-rolled finish
retained by final annealing in a controlled atmosphere furnace.

11.1.4 No. 3 Finish—Intermediate Polished finish, one or
both sides.

11.1.5 No. 4 Finish—General purpose polished finish, one
or both sides.

11.1.6 No. 6 Finish—Dull satin finish, Tampico brushed,
one or both sides.

11.1.7 No. 7 Finish—High luster finish.

11.1.8 No. 8 Finish—Mirror finish.

11.1.9 Sheets can be produced with one or two sides
polished. When polished on one side only, the other side may
be rough ground in order to obtain necessary flatness.

Note 1—Explanation of Sheet Finishes:

No. 1—This finish is produced by hot rolling to specified thickness
followed by annealing and descaling. It is generally used in industrial
applications, such as for heat and corrosion resistance, where smoothness
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of finish is not of particular importance.

No. 2D—Produced on either hand sheet mills or continuous mills by
cold rolling to the specified thickness, annealing and descaling. The dull
finish may result from the descaling or pickling operation or may be
developed by a final light cold-rolled pass on dull rolls. The dull finish is
favorable for retention of lubricants on the surface in deep drawing
operations. This finish is generally used in forming deep-drawn articles
which may be polished after fabrication.

No. 2B—Commonly produced the same as 2D, except that the annealed
and descaled sheet receives a final light cold-rolled pass on polished rolls.
This is a general purpose cold-rolled finish. It is commonly used for all but
exceptionally difficult deep drawing applications. This finish is more
readily polished that No. 1 or No. 2D Finish.

Bright Annealed Finish is a bright cold-rolled highly reflective finish
retained by final annealing in a controlled atmosphere furnace. The
purpose of the atmosphere is to prevent scaling or oxidation during
annealing. The atmosphere is usually comprised of either dry hydrogen or
a mixture of dry hydrogen and dry nitrogen (sometimes known as
dissociated ammonia).

No. 3—For use as a finish-polished surface or as a semifinished-
polished surface when it is required to receive subsequent finishing
operations following fabrication. Where sheet or articles made from it will
not be subjected to additional finishing or polishing operations, No. 4
finish is recommended.

No. 4—Widely used for restaurant equipment, kitchen equipment, store
fronts, dairy equipment, etc. Following initial grinding with coarser
abrasives, sheets are generally finished last with abrasives approximately
120 to 150 grit.

No. 6—Has a lower reflectivity than No. 4 finish. It is produced by
Tampico brushing No. 4 finish sheets in a medium of abrasive and oil. It
is used for architectural applications and ornamentation where high luster
is undesirable; it is also used effectively to contrast with brighter finishes.

No. 7—Has a high degree of reflectivity. It is produced by buffing a
finely ground surface, but the grit lines are not removed. It is chiefly used
for architectural or ornamental purposes.

No. 8—The most reflective finish that is commonly produced. It is
obtained by polishing with successively finer abrasives and buffing
extensively with very fine buffing rouges. The surface is essentially free of
grit lines from preliminary grinding operations. This finish is most widely
used for press plate, as well as for small mirrors and reflectors.

12. Finish for Strip

12.1 The various types of finish procurable on cold-rolled
strip products are:

12.1.1 No. 1 Finish—Cold rolled to specified thickness,
annealed, and descaled.

12.1.2 No. 2 Finish—Same as No. 1 Finish, followed by a
final light cold-roll pass, generally on highly polished rolls.

12.1.3 Bright Annealed Finish—A bright cold-rolled finish
retained by final annealing in a controlled atmosphere furnace.

12.1.4 Polished Finish—Strip is also available in polished
finishes such as No. 3 and No. 4, which are explained in Note
1.

13. Finish for Plates

13.1 The types of finish available on plates are:

13.1.1 Hot-Rolled or Cold-Rolled, and Annealed or Heat
Treated, and Blast Cleaned or Pickled—Condition and finish
commonly preferred for corrosion-resisting and most heat-
resisting applications, essentially a No. 1 Finish.

13.1.2 Hot Rolled or Cold rolled, annealed or heat treated,
blast cleaned and/or ground.

13.1.3 Hot Rolled or Cold rolled, annealed or heat treated,
blast cleaned and/or ground, and pickled.

14. Edges for Cold-Rolled Strip

14.1 The types of edges available on strip products are:

14.1.1 No. 1 Edge—A rolled edge, either round or square as
specified.

14.1.2 No. 3 Edge—An edge produced by slitting.

14.1.3 No. 5 Edge—An approximately square edge pro-
duced by rolling or filing after slitting.

15. Permissible Variations in Dimensions and Weight

15.1 Sheet—Sheet shall conform to the permissible varia-
tions in dimensions specified in Tables A1.1-A1.7 for materials
produced to Specifications B463, B536, B599, B625, B68S,
B709 or B718; and Table A2.2 and Table A2.4 for materials
produced to Specifications B333, B434, B435, B575, B582,
B620, B814 or B818; and Table A3.3 and Table A3.6 for
materials produced to Specifications B127, B162, B168, B409,
B424, B443, B670, B755 or B872.

15.2 Cold-Rolled Strip—Cold-rolled strip shall conform to
the permissible variations in dimensions specified in Tables
Al.1-Al.11 for materials produced to Specifications B463,
B536, B599, B625, B688, B709 or B718; Table A2.2 and Table
A2.4 for materials produced to Specifications B333, B434,
B435, B575, B582, B620, B814 or B818; and Table A3.3 and
Table A3.6 for materials produced to Specifications B127,
B162, B168, B409, B424, B443, B670, B755 or B872.

15.3 Plates—Plates shall conform to the permissible varia-
tions in dimensions specified in Tables Al.12-A1.18 for
materials produced to Specifications B463, B536, B599, B625,
B688, B709 or B718; Table A2.1 and Table A2.3 for materials
produced to Specifications B333, B434, B435, B575, B582,
B620, B814 or B818; and Table A3.1, Table A3.2, Table A3.4,
Table A3.5, and Table A3.7 for materials produced to Specifi-
cations B127, B162, B168, B409, B424, B443, B670, B755 or
B872.

16. Workmanship

16.1 The material shall be of uniform quality consistent
with good manufacturing and inspection practices. The mate-
rial shall have no imperfections of a nature or degree, for the
type and quality ordered, that will adversely affect the
stamping, forming, machining, or fabrication of finished parts.

16.2 Sheet, Strip, and Plate—Sheet, and strip with No. 1
finish and plate with hot-roll anneal or hot-roll anneal and
pickle finish may be ground to remove surface imperfections,
provided such grinding does not reduce the thickness or width
at any point beyond the permissible variations in dimensions.
An iron free abrasive wheel shall be used for such grinding and
shall be operated in a speed ample to ensure that defective
areas are cleanly cut out.

17. Repair of Plate by Welding

17.1 Repair of surface defects of plate, by welding, is
permitted unless prohibited by other specifications or purchase
order requirements.

17.2 Defect depth shall not exceed 5 of the nominal
thickness, and the total area shall not exceed 1 % of the plate
surface area, unless prior approval from the purchaser is
obtained.



Ay B9o6 - 02 (2012)

17.3 Unacceptable imperfections shall be suitably prepared
for welding by grinding or machining. Open clean defects,
such as pits or impressions, may not require preparation.

17.4 The welding procedure and the welders or welding
operators shall be qualified in accordance with Section IX of
the ASME Code.

17.5 The welding consumables shall be compatible with
both the chemistry and mechanical properties of the base
material.

17.6 After repair welding, the welded area shall be ground
smooth and blended uniformly to the surrounding surface.

17.7 Weld repair, if performed, shall be reported on the test
report in accordance with Section 21.

18. Inspection

18.1 Inspection of the material by the purchaser’s represen-
tative at the producing plant shall be made as agreed upon
between the purchaser and the seller as part of the purchase
order.

18.2 Unless otherwise specified in the contract or purchase
order: (1) the seller is responsible for the performance of all the
inspection and test requirements in this specification, (2) the
seller may use his own or other suitable facilities for the
performance of the inspection and testing, and (3) the pur-
chaser shall have the right to perform any of the inspection and
tests set forth in this specification. The manufacturer shall
afford the purchaser’s inspector all reasonable facilities neces-
sary to satisfy him that the material is being furnished in
accordance with the specification. Inspection by the purchaser
shall not interfere unnecessarily with the manufacturer.

19. Rejection

19.1 Material that shows injurious imperfections per alloy
specification subsequent to its acceptance at the purchaser’s
works will be rejected and the seller shall be notified.

20. Rehearing

20.1 Samples tested in accordance with the specification
that represent rejected material shall be retained for a period
agreed upon by purchaser and seller from the date of the
notification to the seller of the rejection. In case of dissatisfac-
tion with the results of the test, the seller may make claim for
a rehearing within that time.

21. Material Test Report and Certification

21.1 Areport of the result of all tests required by the product
specification shall be supplied when required by the purchase
order. This material test report shall reference the product
specification designation and year date indicating that the
material was manufactured, sampled, tested, and inspected in
accordance with requirements of the product specification and
has been found to meet those requirements. The material test
report shall report the melting process when the purchase order
requires either a specific type of melting or requires that the
melting process used is to be reported.

21.1.1 The report shall indicate the type of material. If
certifying that the material conforms to the requirements for

more than one type of material, the manufacturer may indicate
each type of material on the report, or may issue a separate
report for each type of material.

21.1.2 When weld repair is performed, it shall be so stated
on the test report, noting the alloy type of weld consumable
used.

21.2 A signature is not required on the report. However, the
document shall clearly identify the organization submitting the
report.

21.3 A material test report, certificate of inspection, or
similar document printed from or used in electronic form from
an electronic data interchange (EDI) transmission shall be
regarded as having the same validity as a counterpart printed in
the certifier’s facility. The content of the EDI transmitted
document must meet the requirements of the invoked ASTM
standard(s) and conform to any existing EDI agreement be-
tween the purchaser and the supplier. Notwithstanding the
absence of a signature, the organization submitting the EDI
transmission is responsible for the content of the report.

21.4 When finished material is supplied to a purchase order
specifying the product specification, the organization supply-
ing that material shall provide the purchaser with a copy of the
original manufacturer’s test report.

Note 2—Notwithstanding the absence of a signature, the organization
submitting the report is responsible for the content of the report.

Note 3—The industry definition as invoked here is: EDI is the
computer-to-computer exchange of business information in a standard
format such as ANSI ASC X 12.

22. Packaging, Marking, and Loading

22.1 For Commercial Procurement:

22.1.1 Marking—Unless otherwise specified in the appli-
cable material specification or the purchase order, marking
shall be conducted as follows:

22.1.1.1 Sheet, strip, and plate shall be marked on one face,
in the location indicated below with the specification designa-
tion number, type of material, material identification number,
and the name or mark of the manufacturer. The characters shall
be of such size as to be clearly legible. The marking shall be
sufficiently stable to withstand normal handling. Unless other-
wise specified by the purchaser, the marking, at the producers
option, may be done with (a) marking fluid (if a specific
maximum impurity limit of designation elements in the mark-
ing fluid is required by the purchaser, it shall be so stated on the
purchase order), (b) low-stress blunt-nosed continuous or
low-stress blunt-nosed-interrupted-dot die stamp, (c) a vibra-
tory tool with a minimum tip radius of 0.005 in (0.1 mm), or
(d) electrochemical etching.

22.1.1.2 Flat sheet, strip in cut lengths, and plate shall be
marked in two places near the ends or may be continuously line
marked. Cut pieces from sheet, strip and plate, with both width
and length, or diameter dimensions less than 48 in., may be
marked in only one place.

22.1.1.3 Sheet, strip, and plate in coil form shall be marked
near the outside end of the coil. The inside of the coil shall also
be marked or shall have a tag or label attached and marked with
the information of 22.1.1.1.
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22.1.1.4 Material less than Y4 in. (6.4 mm) in thickness shall
not be marked with die stamps.

22.1.1.5 Material that conforms completely with the re-
quirements of two types of material within the ordering
specification may be marked as both types of material provided
that the manufacturer is certifying the material as meeting the
requirements of each of the types of material. Such marking, if
used may be part of the same marking as used for a single type
of material, or may be a separate but similar marking imme-
diately adjacent to the marking used for a single type of
material.

22.1.1.6 The AIAG primary metals identification tag
(ATAG B-5) may be used as a auxiliary method of identifica-
tion in cases where a bar-coded identification tag is desired.
Use of this method shall be by agreement between purchaser
and supplier.

23. Keywords
23.1 nickel alloy; plate; sheet; strip

ANNEXES

(Mandatory Information)

Al. PERMISSIBLE VARIATIONS IN DIMENSIONS, ETC.—INCH-POUND (SI) UNITS

Al.1 Listed in Annex Al are tables showing the permissible
variations in dimensions expressed in inch-pound (SI) units of
measurement applicable to material produced to Specifications

B463, B536, B599, B625, B688, B709 and B718, unless
modified in accordance with Section 1.2 of this specification
(Tables A1.1-A1.18).

TABLE A1.1 Permissible Variations in Thickness for Hot-Rolled
Sheets in Cut Lengths, Cold-Rolled Sheet in Cut Lengths and
Coils

Specified Thickness,” in. (mm)

Permissible Variations,
Over and Under®

Over 0.145 (3.68) to less than %16 (4.76)

Over 0.130 (3.30) to 0.145 (3.68), incl
Over 0.114 (2.90) to 0.130 (3.30), incl
Over 0.098 (2.49) to 0.114 (2.90), incl
Over 0.083 (2.11) to 0.098 (2.49), incl
Over 0.072 (1.83) to 0.083 (2.11), incl
Over 0.058 (1.47) to 0.072 (1.83), incl
Over 0.040 (1.02) to 0.058 (1.47), incl
Over 0.026 (0.66) to 0.040 (1.02), incl
(
(
(

Over 0.016 (0.41) to 0.026 (0.66), incl
Over 0.007 (0.18) to 0.016 (0.41), incl
Over 0.005 (0.13) to 0.007 (0.18), incl
0.005 (0.13)

in. mm
0.014 0.36
0.012 0.30
0.010 0.25
0.009 0.23
0.008 0.20
0.007 0.18
0.006 0.15
0.005 0.13
0.004 0.10
0.003 0.08
0.002 0.05
0.0015 0.04
0.001 0.03

A Thickness measurements are taken at least ¥s in. (9.52 mm) from the edge of the

sheet.

B Cold-rolled sheets in cut lengths and coils are produced in some type numbers
and some widths and thickness to tolerances less than those shown in the table.
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TABLE A1.2 Permissible Variations in Width and Length for Hot-
Rolled and Cold-Rolled Resquared Sheets (Stretcher Leveled
Standard of Flatness)

Norte 1—Polished sheets with Finishes No. 4 and higher are produced
to tolerances given in this table.

Tolerances
Specified Dimensions, in. (mm) Over
- Under
in. mm
For thicknesses under 0.131 (3.33):
Widths up to 48 (1219) excl Y16 1.59 0
Widths 48 (1219) and over Ve 3.18 0
Lengths up to 120 (3048) excl Y16 1.59 0
Lengths 120 (3048) and over iz 3.18 0
For thicknesses 0.131 (3.33) and over:
All widths and lengths Va 6.35 0

TABLE A1.3 Permissible Variations in Width for Hot-Rolled and
Cold-Rolled Sheets not Resquared and Cold-Rolled Coils

Specified Thickness, in. Tolerances for Specified Width, in. (mm)
(mm) 24 (610) to 48 (1219), excl 48 (1219) and Over
Less than %16 (4.76) 46 (1.59) over, 0 under s (3.18) over, 0 under

TABLE A1.4 Permissible Variations in Length for Hot-Rolled and
Cold-Rolled Sheets Not Resquared

Length, ft (mm) Tolerances, in. (mm)
Up to 10 (3048), incl /4 (6.35) over, 0
Over 10 (3048) to 20 (6096), incl %2 (12.70) over, O under

TABLE A1.5 Permissible Variations in Camber for Hot-Rolled and
Cold-Rolled Sheets Not Resquared and Cold-Rolled Coils*

Specified Width, in. (mm) T°'era”°é§§g lrir::)"i”g’(t;‘"zf)‘\”y 81t

24 (610) to 36 (914), incl s (3.18)
Over 36 (914) %2 (2.38)

A Camber is the greatest deviation of a side edge from a straight line and
measurement is taken by placing an 8-ft (2438-mm) straightedge on the concave
side and measuring the greatest distance between the sheet edge and the
straightedge.

TABLE A1.6 Permissible Variations in Flatness for Hot-Rolled and
Cold-Rolled Sheets Specified to Stretcher-Leveled Standard of
Flatness (Not Including Hard Tempers of 2XX and 3XX Series)

Specified Flatness
Thickness, Width, in. (mm) Length, in. (mm) Tolerance,”

in. (mm) in. (mm)

Under %6 (4.76)  to 48 (1219), incl  to 96 (2438), incl s (3.18)

Under %6 (4.76)  to 48 (1219), incl  over 96 (2438) 4 (6.35)

Under %6 (4.76)  over 48 (1219) to 96 (2438), incl Y4 (6.35)

Under %6 (4.76)  over 48 (1219) over 96 (2438) V4 (6.35)

A Maximum deviation from a horizontal flat surface.
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TABLE A1.7 Permissible Variations in Diameter for Hot-Rolled
and Cold-Rolled Sheets, Sheared Circles

Specified Thickness, in. (mm)

Tolerance Over Specified Diameter (No

Tolerance Under), in. (mm)

Diameters

Diameters 30 Diameters

Under 30 in. (762) to 48 in. Over 48 in.

(762) (1219) (1219)
0.0972 (2.46) and thicker Ve (3.18) %6 (4.76) Vs (6.35)
0.0971 (2.46) to 0.0568 (1.45), incl %2 (2.38) %2 (3.97) 742 (5.56)
0.0567 (1.45) and thinner Yis (1.59) ¥ (3.18) e (4.76)

TABLE A1.8 Permissible Variations in Thickness for Cold-Rolled Strip in Coils and Cut Lengths

Note 1—Thickness measurements are taken at least ¥z in. (9.52 mm) in from the edge of the strip, except on widths less than 1 in. (25.4 mm) the
measurements should be taken at least s in. (3.18 mm) from the strip edge.

Note 2—The tolerance in this table include crown tolerances.

Thickness Tolerances, for the Thickness and Widths Given, Over and Under, in. (mm)

Width, in. (mm)
Specified Thickness, in. (mm) 316 (4.76) to Over 6 (152) to Over 12 (305) to
6 (152), incl 12 (305), incl 24 (610), excl
Thickness Tolerances”

0.005 (0.13) to 0.010 (0.25), incl 10 % 10 % 10 %
Over 0.010 (0.25) to 0.011 (0.28), incl 0.0015 (0.04) 0.0015 (0.04) 0.0015 (0.04)
Over 0.011 (0.28) to 0.013 (0.33), incl 0.0015 (0.04) 0.0015 (0.04) 0.002 (0.05)
Over 0.013 (0.33) to 0.017 (0.43), incl 0.0015 (0.04) 0.002 (0.05) 0.002 (0.05)
Over 0.017 (0.43) to 0.020 (0.51), incl 0.0015 (0.04) 0.002 (0.05) 0.0025 (0.06)
Over 0.020 (0.51) to 0.029 (0.74), incl 0.002 (0.05) 0.0025 (0.06) 0.0025 (0.06)
Over 0.029 (0.74) to 0.035 (0.89), incl 0.002 (0.05) 0.003 (0.08) 0.003 (0.08)
Over 0.035 (0.89) to 0.050 (1.27), incl 0.0025 (0.06) 0.0035 (0.09) 0.0035 (0.09)
Over 0.050 (1.27) to 0.069 (1.75), incl 0.003 (0.08) 0.0035 (0.09) 0.0035 (0.09)
Over 0.069 (1.75) to 0.100 (2.54), incl 0.003 (0.08) 0.004 (0.10) 0.005 (0.13)
Over 0.100 (2.54) to 0.125 (2.98), incl 0.004 (0.10) 0.0045 (0.11) 0.005 (0.13)
Over 0.125 (2.98) to 0.161 (4.09), incl 0.0045 (0.11) 0.0045 (0.11) 0.005 (0.13)
Over 0.161 (4.09) to under %16 (4.76) 0.005 (0.13) 0.005 (0.13) 0.006 (0.15)

A Thickness tolerances given in in. (mm) unless otherwise indicated.

TABLE A1.9 Permissible Variations in Width for Cold-Rolled Strip in Coils and Cut Lengths for Edge Nos. 1 and 5

Specified

Width Tolerance for Thickness and Width Given,

Edge No. Width, in. (mm) Thickness, in. (mm) in. (mm)
Over Under

1and 5 %32 (7.14) and under Y16 (1.59) and under 0.005 (0.13) 0.005 (0.13)
1and 5 over %2 (7.14) to ¥4 (19.05), incl %32 (2.38) and under 0.005 (0.13) 0.005 (0.13)
1and 5 over % (19.05) to 5 (127), incl Y& (3.18) and under 0.005 (0.13) 0.005 (0.13)
5 over 5 (127.00) to 9 (228.60), incl s (3.18) to 0.008 (0.20), incl 0.010 (0.25) 0.010 (0.25)
5 over 9 (228.60) to 20 (508.00), incl 0.105 (2.67) to 0.015 (0.38) 0.010 (0.25) 0.010 (0.25)
5 over 20 (508.00) 0.080 (2.03) to 0.023 (0.58) 0.015 (0.38) 0.015 (0.38)

TABLE A1.10 Permissible Variations in Width for Cold-Rolled Strip in Coils and Cut Lengths for Edge No. 3

Width Tolerance, Over and Under, for Thickness and Width Given, in. (mm)

Specified Thickness, in. (mm) Under % (12.70) to %2 (12.70)to 6  Over 6 (152.40) to Over 9 (228.60) to Over 12 (304.80) to Over 20 (508.00) to
%6 (4.76), incl (152.40), incl 9 (228.60), incl 12 (304.80), incl 20 (508.00), incl 24 (609.60), incl

Under %6 (4.76) to 0.161 (4.09), incl 0.016 0.020 0.020 0.031 0.031
(0.41) (0.51) (0.51) (0.79) (0.79)

0.160 (4.06) to 0.100 (2.54), incl 0.010 0.010 0.016 0.016 0.020 0.020
(0.25) (0.25) (0.41) (0.41) (0.51) (0.51)

0.099 (2.51) to 0.069 (1.75), incl 0.008 0.008 0.010 0.010 0.016 0.020
(0.20) (0.20) (0.25) (0.25) (0.41) (0.51)

0.068 (1.73) and under 0.005 0.005 0.005 0.010 0.016 0.020
(0.13) (0.13) (0.13) (0.25) (0.41) (0.51)
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TABLE A1.11 Permissible Variations in Camber for Cold-Rolled
Strip in Coils and Cut Lengths”

. . . Tolerance per Unit Length of Any 8
Specified Width, in. (mm) ft (2438 mm), in. (mm)

To 1%2 (38.10), incl Y2 (12.70)

Over 174 (38.10) to 24 (609.60), excl Va (6.35)

A Camber is the deviation of a side edge from a straight line and measurement is
taken by placing an 8-ft (2438-mm) straightedge on the concave side and
measuring the greatest distance between the strip edge and the straightedge.

TABLE A1.12 Permissible Variations in Thickness for Plates”?

Width, in. (mm)

- . . ) Over 84 (2134) to 120 Over 120 (3048) to

Specified Thickness, in. (mm) To 84 (2134), incl (3048), incl 144 (3658), incl Over 144 (3658)
Tolerance Over Specified Thickness,© in. (mm)

%16 (4.76) to ¥ (9.52), excl 0.045 (1.14) 0.050 (1.27) -
% (9.52) to ¥4 (19.05), excl 0.055 (1.40) 0.060 (1.52) 0. 075 (1 90) 0.090 (2.29)
%4 (19.05) to 1 (25.40), excl 0.060 (1.52) 0.065 (1.65) 0.085 (2.16) 0.100 (2.54)
1 (25.40) to 2 (50.80), excl 0.070 (1.78) 0.075 (1.90) 0.095 (2.41) 0.115 (2.92)
2 (50.80) to 3 (76.20), excl 0.125 (3.18) 0.150 (3.81) 0.175 (4.44) 0.200 (5.08)
3 (76.20) to 4 (101.6), excl 0.175 (4.44) 0.210 (5.33) 0.245 (6.22) 0.280 (7.11)
4 (101.6) to 6 (152.4), excl 0.250 (6.35) 0.300 (7.62) 0.350 (8.89) 0.400 (10.16)
6 (152.4) to 8 (203.2), excl 0.350 (8.89) 0.420 (10.67) 0.490 (12.45) 0.560 (14.22)
8 (203.2) to 10 (254.0), excl 0.450 (11.43) 0.540 (13.72) 0.630 (16.00) C

A Thickness is measured along the longitudinal edges of the plate at least % in. (9.52 mm), but not more than 3 in. (76.20 mm), from the edge.

B For plates up to 10 in. (254.0 mm), excl, in thickness, the tolerance under the specified thickness is 0.010 in. (0.25 mm).

€ For circles, the over thickness tolerances in this table apply to the diameter of the circle corresponding to the width ranges shown. For plates of irregular shape, the over
thickness tolerances apply to the greatest width corresponding to the width ranges shown.

TABLE A1.13 Permissible Variations in Width and Length for Rectangular Sheared Mill Plates and Universal Mill Plates

Tolerances Over Specified Width and Length for Given Width,
Length, and Thickness,” in. (mm)

Width, in. (mm) Length, in. (mm) Under s in. (9.52 mm) in % (9.52) to 2 (12.70 mm) Over "2 (12.70 mm) to 1 in.
Thickness in., incl, in Thickness (25.40 mm) in Thickness
Width Length Width Length Width Length

8 (1219) and under 144 (3658) and under % (3.18) %6 (4.76) Y6 (4.76) 4 (6.35) %6 (7.94) ¥ (9.52)
Over 48 (1219) to 60 (1524), incl %6 (4.76) a (6.35) a (6.35) %6 (7.94) % (9.52) 76 (11.11)
Over 60 (1524) to 84 (2134), incl Y4 (6.35) %6 (7.94) %6 (7.94) % (9.52) 76 (11.11) 2 (12.70)
Over 84 (2134) to 108 (2743), incl %6 (7.94) ¥ (9.52) ¥ (9.52) e (11.11) 1 (12.70) %6 (14.29)
Over 108 (2743) % (9.52) e (11.11) 746 (11.11) 12 (12.70) % (15.88) 116 (17.46)

8 (1219) and under over 144 (3658) to 240 (6096) %6 (4.76) ¥ (9.52) 4 (6.35) % (12.70) %6 (7.94) % (15.88)
Over 48 (1219) to 60 (1524), incl a (6.35) 76 (11.11) %16 (7.94) % (15.88) % (9.52) % (19.05)
Over 60 (1524) to 84 (2134), incl ¥ (9.52) % (12.70)  7hs (11.11)  Ae (17.46) 14 (12.70) % (19.05)
Over 84 (2134) to 108 (2743), incl e (11.11) %6 (14.29) % (12.70) % (19.05) 9 (15.88) 7 (22.22)
Over 108 (2743) 2 (12.70) % (15.88) % (15.88) /s (22.22) 146 (17.46) 1 (25.40)

8 (1219) and under over 240 (6096) to 360 (9144) a (6.35) Y2 (12.70) %6 (7.94) % (15.88) Y (9.52) %4 (19.05)
Over 48 (1219) to 60 (1524), incl %6 (7.94) % (15.88) % (9.52) % (19.05) Y2 (12.70) % (19.05)
Over 60 (1524) to 84 (2134), incl The (11.11)  1ie (17.46) 12 (12.70) % (19.05) % (15.88) 7% (22.22)
Over 84 (2134) to 108 (2743), incl %6 (14.29) % (19.05) 9 (15.88) 74 (22.22) 9 (19.05) 1 (25.40)
Over 108 (2743) % (15.88) /s (22.22) 146 (17.46) 1 (25.40) /s (22.22) 1 (25.40)
60 (1524) and under over 360 (9144) to 480 (12192) 76 (11.11) 1% (28.58) 14 (12.70) 1% (31.75) % (15.88) 13 (34.92)
Over 60 (1524) to 84 (2134), incl 2 (12.70) 1v4 (31.75) % (15.88) 135 (34.92) ¥4 (19.05) 12 (38.10)
Over 84 (2134) to 108 (2743), incl %6 (14.29) 1% (31.75) % (19.05) 1% (34.92) 74 (22.22) 1 (38.10)
Over 108 (2743) % (19.05) 1% (34.92) 74 (22.22) 12 (38.10) 1 (25.40) 195 (41.28)
60 (1524) and under over 480 (12192) to 600 (15240) 76 (11.11) 1% (31.75) 2 (12.70) 172 (38.10) % (15.88) 1% (41.28)
Over 60 (1524) to 84 (2134), incl % (12.70) 1% (34.92) 9% (15.88) 112 (38.10) 94 (19.05) 19k (41.28)
Over 84 (2134) to 108 (2743), incl % (15.88) 135 (34.92) %4 (19.05) 172 (38.10) 7 (22.22) 154 (41.28)
Over 108 (2743) % (19.05) 172 (38.10)  7s (22.22) 1% (41.28) 1 (25.40) 134 (44.45)
60 (1524) and under over 600 (15240) 2 (12.70) 1%, (44.45) 5 (15.88) 174 (47.62) ¥4 (19.05) 174 (47.62)
Over 60 (1524) to 84 (2134), incl % (15.88) 134 (44.45) ¥4 (19.05) 174 (47.62) 7 (22.22) 174 (47.62)
Over 84 (2134) to 108 (2743), incl % (15.88) 1% (44.45) 9% (19.05) 176 (47.62) 76 (22.22) 17 (47.62)
Over 108 (2743) /s (22.22) 134 (44.45) 1 (25.40) 2 (50.80) 178 (28.58) 24 (57.15)

A The tolerance under specified width and length is 4 in. (6.35 mm).
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TABLE A1.14 Permissible Variations in Flatness for Annealed Plates
Norte 1—Tolerances in this table apply to plates up to 15 ft (4572 mm) in length, or to any 15 ft (4572 mm) of longer plates.
Note 2—If the longer dimension is under 36 in. (914 mm), the tolerance is not greater than %4 in. (6.35 mm).

Note 3—For plates with specified minimum yield strengths of 35 ksi (240 MPa) or more, and all steels of Specification A693, the permissible
variations are increased to 12 times the amounts shown below.

Flatness Tolerance (Deviation from a Horizontal Flat Surface) for Thicknesses and Widths Given, in. (mm)

Width, in. (mm)

Specified Thickness, in. (mm) Over48 60 (1524)to 72 (1829) to 84 (2134)to 96 (2438) to 108 (2743) to 120 (3048) to

48 (1219) or (1219) to 60 72 (1829), 84 (2134), 96 (2438), 108 (2743), 120 (3048), 144 (3658), 144 (3658)
Under and Over
(1524), excl excl excl excl excl excl excl
%6 (4.76) to V4 (6.35), excl %4 (19.05) 116 (26.99) 1V4 (31.75) 136 (34.92) 156 (41.28) 156 (41.28) 174 (47.62) 2 (50.80)
4 (6.35) to ¥ (9.52), excl /416 (17.46) 34 (19.05) 1546 (23.81) 115 (28.58) 135 (34.92) 1746 (36.51) 1916 (39.69) 17 (47.62) ...
% (9.52) to "2 (12.70), excl 2 (12.70) %e (14.29) 46 (17.46) ¥4 (19.05) 1946 (23.81) 18 (28.58) 1%4 (31.75) 1746 (36.51) 134 (44.45)
2 (12.70) to ¥4 (19.05), excl 2 (12.70) %e (14.29) % (15.88) 5 (15.88) 1316 (20.64) 15 (28.58) 15 (28.58) 16 (28.58) 135 (34.92)
%4 (19.05) to 1 (25.40), excl 2 (12.70) %se (14.29) s (15.88) % (15.88) %4 (19.05) 136 (20.64) %46 (23.81) 1 (25.40) 16 (28.58)
1 (25.40) to 1% (38.10), excl 2 (12.70) %6 (14.29) %6 (14.29)  %e (14.29) e (17.46) 46 (17.46) 146 (17.46) 34 (19.05) 1 (25.40)
112 (38.10) to 4 (101.60), excl 56 (7.94) ¥ (9.52) 76 (11.11) 1% (12.70) % (15.88) 34 (19.05) 7 (22.22) 1 (25.40) 1 (25.40)
4 (101.60) to 6 (152.40), excl % (9.52) 716 (11.11) %6 (14.29) 5 (15.88) %4 (19.05) %46 (23.81) 115 (28.58) 114 (31.75) 1Y4 (31.75)

TABLE A1.15 Permissible Variations in Camber for Sheared Mill
and Universal Mill Plates”

Maximum camber = & in. in any 5 ft
=3.18 mm in any 1.524 m

A Camber is the deviation of a side edge from a straight line, and measurement is
taken by placing a 5-ft straightedge on the concave side and measuring the
greatest distance between the plate and the straightedge.

TABLE A1.16 Permissible Variations in Diameter for Circular
Plates

Tolerance Over Specified Diameter for Given

. . Diameter and Thickness,” in. (mm)
Specified Diameter,

in. (mm) To % (9.52) EZ (9.5?) to% % in. (15.68)
in., excl in (15.88) in., excl  and Over in
Thickness in Thickness Thickness®
To 60 (1524), excl Y4 (6.35) % (9.52) 2 (12.70)
60 (1524 mm) to 84 (2134 %6 (7.94) 746 (11.11) Y6 (14.29)
mm), excl
84 (2134 mm) to 108 (2743 % (9.52) 2 (12.70) 5 (15.88)
mm), excl
108 (2743 mm) to 180 76 (11.11) %16 (14.29) 46 (17.46)

(4572 mm), excl

A No tolerance under.
B Circular and sketch plates over %s in. (15.88 mm) in thickness are not commonly
sheared but are machined or flame cut.

TABLE A1.17 Torch Cutting Tolerances” and Recommended
Cleanup Allowance for Rectangular Plates, Circles, Rings, and

Sketches
Specified Tolerance, in. Cleanu‘g
Thickness, in.  Qutside Dimension Inside Dimension AIIoEV\%nec,ein.per
2 and under +% ,— 0 -3, +0 +Va
Over 2 to 3 incl +2,—0 V2, +0 +%
Over 3 to 6 incl +%, -0 %, +0 +V2

A Tolerances to apply unless otherwise agreed. Note that for some applications
user may wish to specify minus rather than plus tolerance or vice versa.

B Recommended cleanup allowance which, unless otherwise specified, will be
applied by supplier to purchasers ordered size.

10
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TABLE A1.18 Permissible Variations in Abrasive Cutting Width
and Length for Plates

Tolerance over Specified Width and Length”

Specified Thickness, in. (mm)

Width Length
Up to 1 (25.40), incl s (3.18) e (3.18)
1 (25.40) to 2 (50.80), incl %6 (4.76) %6 (4.76)
2 (50.80) to 3 (76.20), incl Ya (6.35) Ya (6.35)
3 (76.20) to 4 (101.6), incl® % (7.94) % (7.94)

A The tolerances under specified width and length are & in. (3.18 mm).
B Width and length tolerances for abrasive cut plates over 4 in. (101.6 mm) thick
are not included in the table; consult producer.

A2. PERMISSIBLE VARIATIONS IN DIMENSIONS, ETC.—INCH-POUND (SI) UNITS

A2.1 Listed in Annex A1 are tables showing the permissible
variations in dimensions expressed in inch-pound (SI) units of
measurement applicable to material produced to Specifications

B333, B434, B435, B575, B582, B620, B814 or B818, unless
modified in accordance with Section 1.2 of this specification
(Tables A2.1-A2.4).

TABLE A2.1 Permissible Variations in Thickness of Plate”

Specified Thickness,
in. (mm)

Permissible Variations in Thickness,

%16 to 752 (4.762 to 5.556), incl
Over 732 to V4 (5.556 to 6.350), incl
Over 4 to ¥ (6.350 to 9.525), incl
Over 33 to 12 (9.525 to 12.70), incl
Over "2 to % (12.70 to 5.88), incl
Over %s to % (15.88 to 19.05), incl
Over ¥ to 75 (19.05 to 22.25), incl
Over 78 to 1 (22.25 to 25.4), incl
Over 1 to 2" (25.4 to 63.5), incl

in. (mm)&¢

N _
0.021 (0.53) 0.010 (0.25)
0.024 (0.61) 0.010 (0.25)
0.027 (0.69) 0.010 (0.25)
0.030 (0.76) 0.010 (0.25)
0.035 (0.89) 0.010 (0.25)
0.040 (1.02) 0.010 (0.25)
0.045 (1.14) 0.010 (0.25)
0.050 (1.27) 0.010 (0.25)

50 0.010 (0.25)

A Applicable to plate 48 in. (1.22 m) and under in width.

B Measured % in. (9.525 mm) or more from any edge.

€ Buffing or grinding for removal of light surface imperfections shall be permitted.
The depth of such buffed or ground areas shall not exceed the minimum tolerance

thickness.
D Expressed as percent of thickness.

11



Ay B9o6 - 02 (2012)

TABLE A2.2 Permissible Variations in Thickness of Sheet” and

Strip
Specified Thickness, Permissible (\/marrTi]?tE%rlllsvivr;d'lt'ﬁgkness, in8¢
in. (mm) " —

0.020 to 0.034 0.004 (0.10) 0.004 (0.10)
(0.51 to 0.86), incl

Over 0.034 to 0.056 0.005 (0.13) 0.005 (0.13)
(0.86 to 1.42), incl

Over 0.056 to 0.070 0.006 (0.15) 0.006 (0.15)
(1.42 to 1.78), incl

Over 0.070 to 0.078 0.007 (0.18) 0.007 (0.18)
(1.78 to 1.98), incl

Over 0.078 to 0.093 0.008 (0.20) 0.008 (0.20)
(1.98 to 2.36), incl

Over 0.093 to 0.109 0.009 (0.23) 0.009 (0.23)
(2.36 to 2.77), incl

Over 0.109 to 0.125 0.010 (0.25) 0.010 (0.25)
(2.77 t0 3.18), incl

Over 0.125 to 0.140 0.013 (0.33) 0.010 (0.25)
(3.18 to 3.56), incl

Over 0.140 to 0.171 0.016 (0.41) 0.010 (0.25)
(3.56 to 4.34), incl

Over 0.171 to 0.187 0.018 (0.46) 0.010 (0.25)

(4.34 t0 4.75), incl

A Applicable to sheet 48 in. (1.22 m) and under in width.

B Measured s in. (9.525 mm) or more from any edge.

€ Buffing for removal of light surface imperfections shall be permitted. The depth
of such buffed areas shall not exceed the permissible minus variation.

TABLE A2.3 Permissible Variations in Width and Length of
Sheared, Torch-Cut, or Abrasive-Cut Rectangular Plate

Permissible Variations in Widths and Lengths

Specified Thickness for Dimensions Given, in. (mm)

Up to 30 (760), incl Over 30 (760)
+ - + -
Inches
Sheared:
346 to %16, excl 36 Y7z Va Y7
%46 t0 12, incl Va 1z ¥ 1z
Abrasive-cut:
346 to 112, incl 16 16 16 16
Over 112 to 2'%, incl 1z 1z 1z Yz
Torch-cut:?
%16 to 2 excl ] 0 ] 0
2 to 3incl s 0 s 0
Millimetres
Sheared:
4.76 to 7.94, excl 4.76 3.18 6.35 3.18
7.94 to 12.70, incl 6.35 3.18 9.52 3.18
Abrasive-cut:
4.76 to 38.1, incl 1.59 1.59 1.59 1.59
Over 38.1 to 63.5, incl 3.18 3.18 3.18 3.18
Torch-cut:A
4.8 to 50.8 excl 12.7 0 12.7 0
50.8 to 76.2 incl 15.9 0 15.9 0

A The tolerance spread shown for torch-cutting may be obtained all on the minus
side, or divided between the plus and the minus side if so specified by the
purchaser.

TABLE A2.4 Permissible Variations in Width of Sheet and Strip

Specified Thickness, Specified Width, Permissible Variations in Specified Width, in. (mm)
in. (mm) in. (mm) + -
Sheet
0.187 (4.76) and under 2 (50.8) and over 0.125 (3.18) 0
Strip (Slit Edges)

Over 0.020 to 0.075 (0.51 to 1.90), incl 24 (610) and under 0.007 (0.18) 0.007 (0.18)
Over 0.075 to 0.100 (1.90 to 2.54), incl 24 (610) and under 0.009 (0.23) 0.009 (0.23)
Over 0.100 to 0.125 (2.54 to 3.18), incl 24 (610) and under 0.012 (0.30) 0.012 (0.30)
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A3. PERMISSIBLE VARIATIONS IN DIMENSIONS, ETC.—INCH-POUND (SI) UNITS

A3.1 Listed in Annex Al are tables showing the permissible B127, B162, B168, B409, B424, B443, B670, B755 or B872,
variations in dimensions expressed in inch-pound (SI) units of ~ unless modified in accordance with Section 1.2 of this speci-
measurement applicable to material produced to Specifications fication (Tables A3.1-A3.7).

TABLE A3.1 Permissible Variations in Thickness and Overweight of Rectangular Plates

Note 1—All plates shall be ordered to thickness and not to weight per square foot. No plates shall vary more than 0.01 in. (0.3 mm) under the thickness
ordered, and the overweight of each lot" in each shipment shall not exceed the amount given in the table. Spot grinding is permitted to remove surface
imperfections, such spots not to exceed 0.01 in. (0.3 mm) under the specified thickness.

Permissible Excess in Average Weight®€ per Square Foot of Plates for Widths Given in Inches (Millimetres)
Expressed in Percent of Nominal Weights

Specified Thickness, in. (mm) 48 to 60 60 to 72 72 to 84 84t0 96 96to 108 108to 120 120to 132 132 to 144 144 to 160
(1220 to (1520 to (1830 to (2130 to (2440 to (2740 to (3050 to (8350 to (3660 to

(1220) 1520), excl 1830), excl 2130), excl 2440), excl 2740), excl 3050), excl 3350), excl 3660), excl 4070), excl

%16 to %6 (4.8 t0 7.9), excl 9.0 10.5 12.0 13.5 15.0 16.5 18.0 L

516 to % (7.9 t0 9.5), excl 7.5 9.0 10.5 12.0 13.5 15.0 16.5 18.0 e L
¥ to 7416 (9.5 to 11.1), excl 7.0 7.5 9.0 10.5 12.0 135 15.0 16.5 18.0 19.5
746 to V2 (11.1 to 12.7), excl 6.0 7.0 7.5 9.0 10.5 12.0 13.5 15.0 16.5 18.0
2 to % (12.7 to 15.9), excl 5.0 6.0 7.0 7.5 9.0 10.5 12.0 13.5 15.0 16.5
% to ¥ (15.9 to 19.1), excl 4.5 55 6.0 7.0 75 9.0 10.5 12.0 13.5 15.0
% to 1 (19.1 to 25.4), excl 4.0 4.5 5.5 6.0 7.0 7.5 9.0 10.5 12.0 13.5
1to 2 (25.4 to 50.8), incl 4.0 4.0 4.5 5.5 6.0 7.0 7.5 9.0 10.5 12.0

A The term “lot” applied to this table means all of the plates of each group width and each group thickness.
B The permissible overweight for lots of circular and sketch plates shall be 25 % greater than the amounts given in this table.
€ The weight of individual plates shall not exceed the nominal weight by more than 14 times the amount given in the table and Footnote B.

TABLE A3.2 Permissible Variations in Thickness for Rectangular Plates Over 2 in. (51 mm) in Thickness

Note 1—Permissible variation under specified thickness, 0.01 in. (0.3 mm).

Permissible Variations, in. (mm), over Specified Thickness for Widths Given, in. (mm)

T . 36 to 60 60 to 84 8410 120 120 to 132

Specified Thickness, in. (mm) To 36 (915), exc (915 to (1520 to (2130 to (3050 to 13% (3350

1520), excl 2130), excl 3050), excl 3350), excl and over)

Over 2 to0 3 (51 to 76.0), incl V15 (1.6) % (2.4) 7oa (2.8) % (3.2) % (3.2) % (3.6)
3 to 4 (76.0 to 102.0), incl 54 (2.0) Y2 (2.4) Toa (2.8) % (3.2) % (3.2) %a (3.6)
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TABLE A3.3 Permissible Variations in Thickness of Sheet and Strip
(Permissible Variations, Plus and Minus, in Thickness, in. (mm), for Widths Given in in. (mm))

Sheet?
Specified Thickness, in. (mm), incl Hot—Rollgd ( COld_le;d (
ver 48 to 60 (1220 to ver 48 to 60 (1220 to
48 (1220) and Under 1520), incl 48 (1220) and Under 1520), incl
0.018 to 0.025 (0.5 to 0.6) 0.003 (0.08) 0.004 (0.10) 0.002 (0.05) 0.003 (0.08)
Over 0.025 to 0.034 (0.6 to 0.9) 0.004 (0.10) 0.005 (0.13) 0.003 (0.08) 0.004 (0.10)
Over 0.034 to 0.043 (0.9 to 1.1) 0.005 (0.13) 0.006 (0.15) 0.004 (0.10) 0.005 (0.13)
Over 0.043 to 0.056 (1.1 to 1.4) 0.005 (0.13) 0.006 (0.15) 0.004 (0.10) 0.005 (0.13)
Over 0.056 to 0.070 (1.4 to 1.8) 0.006 (0.15) 0.007 (0.18) 0.005 (0.13) 0.006 (0.15)
Over 0.070 to 0.078 (1.8 to 1.9) 0.007 (0.18) 0.008 (0.20) 0.006 (0.15) 0.007 (0.18)
Over 0.078 to 0.093 (1.9 to 2.4) 0.008 (0.20) 0.009 (0.23) 0.007 (0.18) 0.008 (0.20)
Over 0.093 to 0.109 (2.4 to 2.8) 0.009 (0.23) 0.010 (0.25) 0.007 (0.18) 0.009 (0.23)
Over 0.109 to 0.125 (2.8 to 3.2) 0.010 (0.25) 0.012 (0.31) 0.008 (0.20) 0.010 (0.25)
Over 0.125 to 0.140 (3.2 to 3.6) 0.012 (0.31) 0.014 (0.36) 0.008 (0.20) 0.010 (0.25)
Over 0.140 to 0.171 (3.6 to 4.3) 0.014 (0.36) 0.016 (0.41) 0.009 (0.23) 0.012 (0.31)
Over 0.171 to 0.187 (4.3 to 4.8) 0.015 (0.38) 0.017 (0.43) 0.010 (0.25) 0.013 (0.33)
Over 0.187 to 0.218 (4.8 to 5.5) 0.017 (0.43) 0.019 (0.48) 0.011 (0.28) 0.015 (0.38)
Over 0.218 to 0.234 (5.5 to 5.9) 0.018 (0.46) 0.020 (0.51) 0.012 (0.31) 0.016 (0.41)
Over 0.234 to 0.250 (5.9 to 6.4) 0.020 (0.51) 0.022 (0.56) 0.013 (0.33) 0.018 (0.46)
Cold-Rolled*&
Specified Thickness, in. (mm), incl Widths 12 in. (305 mm) and under,
plus and minus
Up to 0.050 (1.27), incl 0.0015 (0.038)
Over 0.050 to 0.093 (1.27 to 2.39) 0.0025 (0.063)
Over 0.093 to 0.125 (2.39 to 3.18) 0.004 (0.11)

A Measured 3 in. (9.5 mm) or more from either edge except for strip under 1 in. (25.4 mm) in width which is measured at any place.
B Standard sheet tolerances apply for thicknesses over 0.125 in. (3.2 mm) and for all thicknesses of strip over 12 in. (305 mm) wide.

TABLE A3.4 Permissible Variations in Width” of Sheared, Plasma Torch-Cut, and Abrasive-Cut Rectangular Plate®°
Permissible Variations in Widths for Widths Given, in. (mm)

Up to 30 (760) Over 30 to 72 Over 72 to 108 Over 108 to 144 Over 144 to 160
Specified Thickness incl ’ (760 to 1830), (1830 to 2740), (2740 to 3660), (3660 to 4070),
incl incl incl incl
Plus Minus Plus Minus Plus Minus Plus Minus Plus Minus
Inches
Sheared:?
%16 to %16, excl %16 ) Va ) s s 2 s A S
%416 t0 12, excl a ) E7Z) ) £Z) s ] s % s
12 to ¥4, excl Y8 Yz ¥ 1) 1) 8 Bz Y2 Y Yz
34 to 1, excl 2 s Yz s 8 s a s s s
1to 1%, incl % ) S 8 3 8 s 8 1 8
Abrasive-cut:5F
346 to 1v4, incl 8 8 17 8 8 8 s Yz s Yz
Over 14 to 2%4, incl 16 ) 20 ) 36 s 316 s 16 s
Plasma torch-cut:@
%6 to 2, excl > 0 2 0 V2 0 V2 0 A 0
210 2% , incl % 0 % 0 % 0 §Z) 0 s 0
Millimetres
Sheared:”
4.8 to 7.9, excl 4.8 3.2 6.4 3.2 9.5 3.2 12.7 3.2 e L.
7.9 t0 12.7, excl 6.4 3.2 9.5 3.2 9.5 3.2 12.7 3.2 15.9 3.2
12.7 to 19.1, excl 9.5 3.2 9.5 3.2 12.7 3.2 15.9 3.2 19.1 3.2
19.1 to 25.4, excl 12.7 3.2 12.7 3.2 15.8 3.2 19.1 3.2 22.2 3.2
25.4 to 31.8, incl 15.9 3.2 15.9 3.2 19.1 3.2 22.2 3.2 25.4 3.2
Abrasive-cut:5F
4.8 to 31.8, incl 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Over 31.8 to 69.8, incl 4.8 3.2 4.8 3.2 4.8 3.2 4.8 3.2 4.8 3.2
Plasma torch-cut:@
4.8 to 50.8, excl 12.7 0 12.7 0 12.7 0 12.7 0 12.7 0
50.8 to 69.8, incl 15.9 0 15.9 0 15.9 0 15.9 0 15.9 0

A Permissible variations in width for powder- or inert arc-cut plate shall be as agreed upon between the manufacturer and the purchaser.

B permissible variations in machined, powder-, or inert arc-cut circular plate shall be as agreed upon between the manufacturer and the purchaser.

€ Permissible variations in plasma torch-cut sketch plates shall be as agreed upon between the manufacturer and the purchaser.

P The minimum sheared width is 24 in. (610 mm).

E The minimum abrasive-cut width is 2 in. (50.8 mm) and increases to 4 in. (101.6 mm) for thicker plates.

F These tolerances are applicable to lengths of 240 in. (6100 mm), max. For lengths over 240 in., an additional Ve in. (1.6 mm) is permitted, both plus and minus.

@ The tolerance spread shown for plasma torch cutting may be obtained all on the minus side, or divided between the plus and minus side if so specified by the purchaser.
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TABLE A3.5 Permissible Variations in Diameter for Circular Plates

Sheared Plate

Permissible Variations Over Specified Diameter for Thickness Given, in. (mm)A

Specified Diameter, in. (mm) To % (9.5, incl

20 to 32 (508 to 813), excl Va (6.4)
32 to 84 (813 to 2130), excl %16 (7.9)
84 to 108 (2130 to 2740), excl % (9.5)
108 to 140 (2740 to 3580), incl 746 (11.1)

Plasma Torch-Cut Plate®

Permissible Variations in Specified Diameter for Thickness Given, in. (mm)©

Specified Diameter, in. (mm) Thickness max, %16 to 2 (4.8 to 50.8), excl 2 to 2% (50.8 to 69.8), incl
in. (mm) Plus Minus Plus Minus
19 to 20 (483 to 508), excl 234 (69.8) 2 (12.7) 0 % (15.9) 0
20 to 22 (508 to 559), excl 2%, (69.8) 2 (12.7) 0 5% (15.9) 0
22 to 24 (559 to 610), excl 2V (63.5) % (12.7) 0 % (15.9) 0
24 to 28 (610 to 711), excl 214 (57.3) 2 (12.7) 0 % (15.9) 0
28 to 32 (711 to 812), excl 2 (50.8) 2 (12.7) 0 5% (15.9) 0
32 to 34 (812 to 864), excl 134 (44.5) % (12.7) 0 o
34 to 38 (864 to 965), excl 114 (38.1) 2 (12.7) 0
38 to 40 (965 to 1020), excl 14 (31.8) 1% (12.7) 0 o L.
40 to 140 (1020 to 3560), incl 2%, (69.8) % (12.7) 0 % (15.9) 0

A No permissible variations under.
B permissible variations in plasma torch-cut sketch plates shall be as agreed upon between the manufacturer and the purchaser.
€ The tolerance spread shown may also be obtained all on the minus side or divided between the plus and minus sides if so specified by the purchaser.

TABLE A3.6 Permissible Variations in Width of Sheet and Strip

Permissible Variations in Specified Width, in. (m)

Specified Thickness, in. (mm) Specified Width, in. (mm) -
Plus Minus
Sheet
Up to 0.250 (6.35) All 0.125 (3.18) 0
Strip
Under 0.075 (1.9) Up to 12 (305), incl 0.007 (0.18) 0.007 (0.18)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0
0.075 to 0.100 (1.9 to 2.5), incl Up to 12 (305), incl 0.009 (0.23) 0.009 (0.23)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0
Over 0.100 to 0.125 (2.5 to 3.2), incl Up to 12 (305), incl 0.012 (0.30) 0.012 (0.30)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0
Over 0.125 to 0.160 (3.2 to 4.1), incl Up to 12 (305), incl 0.016 (0.41) 0.016 (0.41)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0
Over 0.160 to 0.187 (4.1 to 4.7), incl Up to 12 (305), incl 0.020 (0.51) 0.020 (0.51)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0
Over 0.187 to 0.250 (4.7 to 6.4), incl Up to 12 (305), incl 0.062 (1.6) 0.062 (1.6)
Over 12 to 48 (305 to 1219), incl 0.062 (1.6) 0.062 (1.6)
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TABLE A3.7 Permissible Variations in Length” of Sheared, Plasma Torch-Cut,? and Abrasive-Cut Rectangular Plate®

Permissible Variation in Length for Lengths Given, in. (mm)
Over60t0 96 Over 96 to 120  Over 120to  Over 240 to 360 Over 360 to 450 Over 450 to 540

Specified Thickness Up1060 (1550 10 2440), (2440 to 3050), 240 (3050 to (6096 to 9144), (9144 to 11 430),  (11430t0  Over 540
(1520), incl . ) . ) ! ) (13716)
incl incl 6096), incl incl incl 13 716), incl
Plus  Minus Plus  Minus  Plus Minus  Plus  Minus Plus Minus Plus Minus  Plus  Minus  Plus Minus
Inches
Sheared:?
%46 to %46, excl %16 s Va s s V8 2 s s V8 Ya V8 s V8 A A
%416 to 12, excl ¥ 8 o 8 o V) o 8 % V) 3y V) s V) 1 1)
/2 to %4, excl Y s 2 s SZ) Yz SZ) s Ya Yz s Yz 1% Yz 1% s
3 to 1, excl ) 12} s 12} ) Vs 3/a 12} s s 18 s 1% Vs 1% 12}
1to 1Y, incl 3y 8 3y 8 3y V) s 8 1% V) 134 V) 154 V)
Abrasive-cut:5
346 to 14, incl s 12} s 12} s s s 12} s s s s
Over 14 to 2%4, incl 36 8 36 8 36 V) 36 8 36 V) 36 V)
Plasma torch-cut:”
%16 to 2, excl Y 0 2 0 2 0 2 0 2 0 2 0 Y 0 V2 0
210 2% % 0 % 0 %8 0 % 0 % 0 %8 0 %8 0 % 0
Millimetres
Sheared:?
4.8 to 7.94, excl 4.8 3.2 6.4 3.2 9.5 3.2 12.7 3.2 15.9 3.2 19.0 3.2 22.2 3.2 A A
7.94 to 12.7, excl 9.5 3.2 12.7 3.2 12.7 3.2 12.7 3.2 15.9 3.2 19.0 3.2 22.2 3.2 25.4 3.2
12.7 to 19.0, excl 12.7 3.2 12.7 3.2 15.9 3.2 15.9 3.2 19.0 3.2 22.2 3.2 28.6 3.2 34.9 3.2
19.0 to 25.4, excl 15.9 3.2 15.9 3.2 15.9 3.2 19.0 3.2 22.2 3.2 28.6 3.2 34.9 3.2 41.2 3.2
25.4 10 31.8, incl 19.0 3.2 19.0 3.2 19.0 3.2 22.2 3.2 28.6 3.2 34.9 3.2 41.2 3.2
Abrasive-cut:&
4.8 to 31.8, incl 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Over 31.8 to 69.9, incl 4.8 3.2 4.8 3.2 4.8 3.2 4.8 3.2 4.8 3.2 4.8 3.2
Plasma torch-cut:”
4.8 to 50.8, excl 12.7 0 12.7 0 12.7 0 12.7 0 12.7 0 12.7 0 12.7 0 12.7 0
50.8 to 69.8, incl 15.9 0 15.9 0 15.9 0 15.9 0 15.9 0 15.9 0 15.9 0 15.9 0

A Permissible variations in length for powder- or inert arc-cut plate shall be agreed upon between the manufacturer and the purchaser.

B The tolerance spread shown for plasma torch cutting may be obtained all on the minus side, or divided between the plus and minus sides if so specified by the purchaser.
€ Permissible variations in machined, powder- or inert arc-cut circular plate shall be as agreed upon between the manufacturer and the purchaser.

P The minimum sheared length is 24 in. (610 mm).

E Abrasive cut applicable to a maximum length of 144 to 400 in. (3658 to 10 160 mm), depending on the thickness and width ordered.

F The tolerance spread shown for plasma torch-cut sketch plates shall be as agreed upon between the manufacturer and the purchaser.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the ASTM website (www.astm.org/
COPYRIGHT)).
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