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BS 1501 : Part 2 : 1988

& 1 s

Foreword

This Part of BS 1501 has been prepared under the
direction of the Iron and Steel Standards Committee

and supersedes BS 1501 : Part 2 : 1870 and addenda
numbers 1 (1973) and 2 (1975} to BS 1501 : Part 2 which
are withdrawn,

The main technical differences between this edition of

BS 1501 : Part 2 and the previous edition are that steel
types 240, 261, 282 and 508 are not included in this
edition but steel types 243, 660 and 828, have been
introduced. Due account has been taken of the steel types
and grades that have been agreed within the International
Organization for Standardization {1SO}, European
Committee for Iron and Steel Standardization {ECISS} and
the American Society for Testing and Materials {ASTM).

In preparing this revision of BS 1501 : Part 2, recognition
has been given to the advances in steelmaking processes
since the previous edition was published in 1970. Users will
note, for example, that the opportunity has been taken to
reflect that with modern techniques it is possible to pro-
duce cleaner steels. This has been reflected in the general
lowering of the specified maximum limits for sulphur and
phosphorus for the basic steels. Where apptications, such
as sour gas/oil service, require even tighter controls on the
chemical composition and steelmaking processes,

the standard allows for discussion between the manufac-
turer and purchaser to decide the best combination for
the specific application. For welded fabrications, where
there is a risk of lamellar tearing, there is a purchaser
option to order plates in accordance with BS 6780.
Alternatively, for the fabricator who wishes to specify his
own limits on sulphur and phosphorus suitable purchaser
options are available.

in further recognition of modern steelmaking technigues
the opportunity has been taken to specify minimum

acceptance limits for surface condition (compliance with
BS 6512) and internal soundness (reference to BS 5996},

The appropriate British Standards for the design and
construction of boilers, pressure vessels etc, should be
consulted for requirements relating to the application and
_permissible design stresses for products made to this
standard.

Elevated temperature stress rupture properties of steels
generally used at ambient temperature or elevated
temperatures are given in appendix C for information.

Full document details: BS 1501-2:1988

Request for elevated temperature property information.

Elevated temperature proof stress values in this standard
represent the resulis of the most recent assessments.

In keeping with the established practice for up-dating the
mechanical properties, work continues on the collection
and assessment of relevant data. Any resulting new values
will be considered for future revisions of this or
equivalent standards.

Users of this standard are invited to assist by sending
relevant data to the Secretariat of 1SO/TC 17/5C 18,
British Standards Institution, 3 York Street, Manchester,
M2 2AT (see appendix D for pro-forma).

This standard is one of a series specifying requirements
for steels in various product forms for pressure purposes.
Other standards in the series are: :

BS 1501 Steels for pressure purposes: plates
Part 1. Specification for carbon and carbon
manganese steels
Part 3. Corrosion and heat resisting steeis.
imperial units

BS 1502 Specification for steels for fired and unfired
pressure vessels: sections and bars;

BS 1503 Specification for steel forgings {including
semi-finished forged products) for pressure
purposes;

BS 1504 Specification for steel castings for pressure
purposes;

BS 1506 Specification for carbon, low alloy and
stainless steel bars and billets for bolting
material to be used in pressure retaining
applications.

Requirements for steel tubes for pressure purposes are
specified in the series BS 3601 to BS 3606 inclusive,

Purchasers ordering to this British Standard are advised to
specify in their purchasing contract that the supplier
operates a quality system in accordance with BS 5750 :
Part 2 to assure themselves that products claimed to
comply with BS 1601 : Part 2 consistent!y achieve the
required leve! of quality.

It is outside the scope of this standard to specify formal
qualifications for personnel engaged in testing but it is
emphasized that the operation of all eguipment should

be supervised by competent, trained personnel.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 1501 : Part 2 : 1988
Specification. Section one

Section one. General requirements

1 Scope

This Part of BS 1501 specifies requirements for alloy steel
plates for pressure purposes.

Section one specifies the general requirements for these
steels.

Section two gives specific requirements for the following
steel types for use at room or elevated temperatures.

243 0.3 % Molybdenum steel

271 Manganese-chromium-melybdenum-vanadium
steel

281 Nickei-chromium-molybdenum-vanadium steel

620 1% Chromium % % molybdenum steel

621 1% % Chromium % % molybdenum % % silicon

steel
622 grade 515
622 grade 690
660

Section three gives specific requirements for steels generally
for use at low temperatures.

2% % Chramium 1 % moelybdenum
steel

% % Chromium-molybdenum-vanadium steel

503 3% % Nickel steel
510 2 % Nickel steel
828 3% Nickel-chromium-molybdenum steel

Section four gives details of sampling and test methods.

Appendix A gives details of the information to be supplied
by the purchaser and appendix B lists the options available
in this standard. Appendix C details stress rupture values.
Appendix D is a questionnaire for the user to provide
further elevated temperature information.

NOTE. The titles of the publications referred 1o in this standard
are listed on the back page.

2 Requirements

2.1 General

The plates shall comply with the basic requirements
specified in section one together with section two or
section three as appropriate.

2.2 Information to be supplied by the purchaser

information to be supplied by the purchaser at the time
of enguiry and order is detailed in appendix A {see also 2.3).

2.3 Options

Options available are detailed in appendix B. Where any of
the options given are called up at the time of the order,
the plates shall comply with the requirements of any such

options, in addition to the requirements of 2.1.
I the event that the purchaser does not indicate his wish

to implement any of these options and specify his
requirements at the time of enquiry and order, the
manufacturer or merchant shall supply in accordance with
the basic specification.

Full document details: BS 1501-2:1988

3 Designation

3.1 General

The steels shall be designated by the number of this
standard, the steel type and, where applicable, by the grade
number representing the minimum tensile strength,

e.g. BS 1501 - 622 - 515.

3.2 Ambient or elevated temperatures

3.2.1 For steels generally for use at ambient or elevated
temperatures (see section two) the following suffixes shall
he added to the designation as necessary.

3.2.2 The suffix ‘A" when steels with specified minimum
room temperature tensile properties only are required by
the purchaser.

3.2.3 The suffix ‘B’ when steels with specified room
temperature tensile properties and elevated temperature
tensile properties are required by the purchaser {see
option B.3}.

3.2.4 The suffix ‘Z’ followed by a number representing the
acceptance class, when steels with specified through thick-
ness properties are required by the purchaser {see

option B.5).

3.3 Low temperatures

For steels for use at low temperatures (see section three}
the suffix 'Z’ followed, by a number representing the
acceptance class, shall be added to the designation when
the purchaser specifies through thickness testing (see
option B.5}.

4 Steelmaking process

The steel shall be fully killed and made by any process
except the Bessemer process.

5 Supply condition

Plates shall be supplied and tested in the condition
specified for the relevant steel in section two or section
three. The tensile and Charpy impact properties specified
in section two and section three refer only to the specified
supply condition.

NOTE. If steels are to be subseguently hot-formed or extensively
stress-relieved by the purchaser, alternative supply conditions

may be agreed between the purchaser and the manufacturer and
detailed on the order {see item {b} of appendix A},
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6 Chemical composition

6.1 Ladle analysis

The chemical composition of the steel shall be determined
by ladle analysis and snall comply with the specific
requirements for the relevant material given in section two
or section three (see also options B.1 and B.2).

6.2 Product analysis

When product analysis is carried out it shall comply with
the requirement of option B.6.

7 Surface condition and internal soundness

7.1 Surface condition

The surface condition of plates shall comply with BS 6512.
Additionally, the thickness of plate under surface discon-
tinuities shall be not less than the permitted minimum
thickness. Repair by welding is not permitted.

7.2 Internal soundness

Where ultrasonic testing is not specified at the time of
order, plates shall be deemed to comply with the internal
soundness of grade LC1 of BS 5996,

NOTE, Unless specified by the purchaser at the time of order,
there is no obligation on the supplier to carry out ultrasonic
testing. Where design considerations require plates to comply with
a minimum ultrasonic acceptance level {including grade LC1 of
BS 5996) verification by ultrasonic testing shouid be carried out.
This requirement should be indicated at the time of ordering and
option B,10 called up when ultrasonic testing is to be undertaken
by the supplier.

8 Dimensional tolerances

8.1 General

The tolerances on dimensions shall apply to plates
produced on non-continuous mills.

8.2 Normal length tolerances

The normal length tolerances for plates shall be as given
in table 1 (see also option B.8}.

8.3 Normal width tolerances

The normal width tolerances for plates shall be as given in
table 2 {see aiso option B.8}.

8.4 Edge camber tolerances

Camber on a plate shall be limited so that it shall be possible
to inscribe the dimensions of the ordered plate within the
delivered size,

The edge camber value € is the maximum deviation
between one longitudinal edge and the straight line joining
the two ends of this edge (see figure 1),

Full document details: BS 1501-2:1988
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BS 1501 : Part 2 : 1988
Section one

Table 1, Normat length tolerances for plates

Nominal langth | Tolerances

mm
< 4000 0 + 20
= 4000 < 6000 0 + 30
= 6000 < 8000 0 + 40
= 8000 < 10000 0 4+ B0
= 10000 < 15000 0 + 7B
0

= 15000 < 20000 | +100

-_— . —_

Table 2. Normal width tolerances for plates

—

Nominal width | Tolerancas

Lower ] Upper

mm mm mm
= 600 < 2000 0 +20
= 2000 < 3000 ¢} +25
= 3000 < 4000 0 ‘ +30

8.5 Thickness tolerances

The thickness tolerances on the nominal thickness of the
plates, when measured at any point more than 15 mm
from the edge of the plate, shall be as given in table 3.

Within the toterance limits on nominal thickness,
the tolerances between minimum and maximum thickness
of an individual plate shall be as given in table 3.

8.6 Normal flatness tolerances for plates

8.6.1 The normal flatness tolerances shall be as given in
table 4 (see also option B.9).

8.6.2 The permissible deviations from flatness when
measured as described in 8.6.3 shall not exceed the values
given in table 4 for the straight edge selected.

8.6.3 To measure flatness, the plate resting under its own
weight, shall be placed on a flat horizontal surface.
Deviations with respect to flatness shall be determined by
measuring the distance between the plate and a straight-
edge resting on the plate, the straightedge being placed in
any direction. Only the portion situated between two
points of contact shall be taken into consideration.
Deviations shall be measured at a point a minimum of

20 mm from the longitudinal edges and a minimum of
100 mm from the transverse edges,
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Section one
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| L is the length of plate |
C is the edge camber
| Figure 1. Edge camber of plates ‘
M . T = —— ]
Table 3. Thickness tolerances for plates
Nominal Tolerancas on the Maximum thickness difference |

thickness nominal thickness within a plate

Plate width {mm) |

o | i . :
T = 600 i = 2000 = 2500 I = 3000 = 3500 |
Minus Plus < 2000 < 2b00 < 3000 < 3500 = 4000
mm mm mm mimi mm mm | mm mm _|
> 3< 5 0 1.20 0.80 0.90 0.90 - -
> 5< 8 0 1.50 0.90 0.90 1.00 1.00 - |
= 8< 15 0 1.70 0.90 1.00 1.00 1.10 | 1.10
=15< 25 0 1.90 1.00 1.10 | 1.20 1.20 1.30
2 25< 40 0 2.20 1.10 1.20 1.20 1.30 1.30
>40 < 80 0 2.80 1.20 1.30 1.40 | 1.40 | 150 |
>80<150 | 0 3.20 1.30 140 | 150 1.50 1.60
| g P — | | 1 _ -
8.6.4 If the distance between points of contact of the 9 Mechanical properties

straight edge and the plate is less than 1000 mm the
permissible deviations from flatness shall be as follows:

for quenched and ternpered plates, 1.5 % of the

NOTE. Stress rupture values, Estimated average stress rupture
values are given for information in appendix C,

1 % of the distance between points of contact 9.1 Room temperature mechanical properties

between 300 mm and 1000 mm but not exceeding Mechanical properties at room temperature shall be as given

the values in the table 4; in tables 5. 7. 8 and 10

for quenched and tempered plates, 1.5 % of the

distance between points of contact between 300 mm 9.2 Elevated temperature yield strength or proof stress

and 1000 mm but not exceeding the vatues in table 4. values
NOTE 1. It js pointed out that bad handling and storage can The minimum elevated temperature yield strength or proof
adversely affect the flatness of plates. . .
NOTE 2, When the purchaser requires full length or full width stress values are given in table 7 for the relevant steel
flatness tolerances, the permissible deviations should be the types (see clause 19)' DOCU ments
subject of agreement between the purchaser and the manufac- .
turer at the time of the enguiry and order. Document Sharlng H

4
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Table 4. Normal flatness tolerances for plates

Nominat Stesl other Quenched and

thickness than guenched tampered [
and tempered steel
Measuring length (mm) |
1000 2000 | 1000 2000

mm mm mim mm mm

> 3< 5 9 15 12 |18

= b< 8 8 13 11 16

= B8< 156 7 11 10 14

=15< 25 7 10 10 i3

=26< 40 6 9 9 12

l = 40 = 150 b 8 | 8 11

10 Impact properties

10.1 General

The average value obtained from the three tests from each
sample shall be not less than the value specified for the
relevant material at the appropriate test temperature.

One individual value may be below the specified value
provided it is not less than 70 % of that value.

10.2 Subsidiary standard test pieces

In the case of subsidiary standard test pieces, the value
to be obtained shall be as given in table 5 for the relevant
type of steel.

Table 5. Impact test values for subsidiary standard
test pieces

Equivalent average value for
subsidiary standard test pieces

Average value for
standard test pieces

10 mm X 10 mm

10mmx7.5mm| 10 mm X 5 mm

J J ‘ J
27 22 19
31 25 22

| 54 44 38

11 Through thickness testing

Where through thickness testing is required, procedure
and acceptance requirements shall be in accordance with
BS 6780 (see option B.5).

BS 1501 : Part 2 : 1988
Section one

12 Marking

12.1 General

Each plate as delivered shall be legibly stamped with the
following information:

(a) manufacturer’s name or trade mark:

{b) a unique reference number by which the plate and
the manufacturer’s certificate can be related;

{c} the designation as given in clause 3%,

12,2 Stamping
The information given in 12.1{a}, (b} and (c) shall be
stamped on each plate in such a manner that it can be read
in the principal direction of rolling as indicated as follows
(see option B.7).
Manufacturer
A123

BS 1501

621A -

Principal direction of rolling

12.3 Clarity
The above particulars shall be encircled with paint.

13 Test certificate

13.1 Manufacturer’s supply

The manufacturer shall supply the purchaser with a test
certificate endorsed by the manufacturer stating the
following basic requirements.

(a) the material designation, e.g. BS 1501 - 622 - 515%
(see clause 3);

(b} the steelmaking process used;
(c) the chemical composition (ladle analysis);
{d) the results of mechanical tests;

{e} the reference number corresponding with the
number marked on the material {see 12.1{(b));

{f) a statement of actual soaking time and temperature
and cooling medium for each stage of heat treatment.

In addition, as specified in the order, the manufacturer
shall supply the purchaser with a test certificate endorsed
by the manufacturer stating the following optional
requirements:

{g) result of elevated temperature tensile test;

{h) result of through thickness tests, and statement of

compliance with BS 6780;

(i} results of product analysis;

(j) result of ultrasonic examination of the plate,

including the testing technique used.

*Marking BS 1501 on or in relation to a product represents a manufacturer’s declaration of conformity, i e. a claim by or on behalf of the

manufacturer that the product meets the requirements of the standard. The accuracy of the claim is therefore solel
the person making the claim. Such a declaration is not ta be confused with third party certification of co fc mity,

desirable,

Eull document details: BS 1501-2:1988
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13.2 Merchant supply tested _amd complies with all the !requirerlnlents of this
if any steel is supplied from a merchant’s stock standard applicable to the material specified. If the
the merchant shall satisfy the purchaser by means of merchant has altered the condition or dimensions of the
numbers or identification marks on the steel, or tab steel in any way, it is his responsibility 1o ensure that the
when parcels of steel are bundled, combined with the raterial supplied still satisfies the requirements of this
manufacturer’s test certificate, that such steel has been British Standard.
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BS 1501 : Part 2 : 1988
Section two

Section two. Specific requirements for steels for use at room
temperature or elevated temperatures

14 Thickness

The range of thicknesses supplied for steels complying with
this standard are given in table 7

15 Supply condition

Normalizing temperatures shall be selected from within the
temperature ranges in table 6.

Tempering temperatures shall be selected from within the
temperature ranges in table 6 and shall refer to metat
temperature, The variation about the selected metal
temperature shall be no greater than + 20 °C.

NOTE. The supplier should demonstrate if required that the
appropriate heat treatment cycle has been achieved.

Table 6. Supply condition of steels for use at room
temperature or elevated temperatures

Steel Temperature ranges °C
Neormalizing Tempering
243 900 10 940 —
271 890 to 950 | 640 to 680
| 281 890 to 950 640 to 680
620 9200 to 960 650 to 720
621 900 to 960 650 to 720
622/515 = 900 to 960 ‘ 700 to 750 ‘
622/690 | 900 to 960 630 to 670
660 ] 940 to 980 680 to 720

16 Heat treatment condition of test
samples

The test samples shall be cut from the fully heat treated
plates (see clause B and where appropriate see option B.12).

Full document details: BS 1501-2:1988

17 Chemical composition

The chemical composition, as determined by ladle analysis,
shall be as given in table 7 (see also option B.6).

18 Mechanical properties

Reoom temperature tensile properties and the impact
properties shall be obtained from test pieces selected,
prepared and tested in accordance with clauses 30, 31
and 33 and shall meet the requirements of tables 7 and 8
for the relevant grade of material.

NOTE 1. See option B.4 for impact testing at temperatures other
than those specified in table 8,

NOTE 2. See 10.2 for impact test requirements using subsidiary
standard test pieces,

19 Elevated temperature proof stress
values (optional requirement)

If requested at the time of order the elevated temperature
proof stress values shall be equal to or greater than the

values as given in table 7 when tested as described in 33.2
(see option B.3).

20 Through thickness properties (optional
requirement)

If requested at the time of order the through thickness
properties of steels shall be as given in BS 6780 1o the

acceptance class specified by the purchaser. Testing shall
be as given in BS 6780 {see option B.5).

21 Ultrasonic testing {optional
requirement)

If requested at the time of order the ultrasonic testing of
steels shall be as given in BS 5896 to the guality grade

specified by the purchaser. Testing shall be as given in
BS 5996 (see option B.10},
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