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AMD 5648

Amendment No. 3
published and effective from 30 November 1987

to BS 1503 : 1980

0 =

Specification for steel forgings (including semi-finished
forged products) for pressure purposes

Revised text

AMD 5648 Contents (as amended by Amendment No. 1)

November 1987 Delete the entry for appendix G and substitute the following new entry.
following new entry.

'G. Stress-rupture values for carbon and carbon-
manganese steels excluding type 221-550'

Before the entry for table 1, insert the following new entry.
‘0. Maximum carbon equivalent values’
Delete the entry for table 12 and substitute the following:

‘12. Parameters for lower confidence lines : steel
type 243 : grade 430"

In the list of tables insert the following new entry:

22. Parameters for lower confidence lines : steel
type 762 : grade 690’

AMD 5648 Clause 4.2

R 16 After item (r) insert the following new item (s):

‘(s) Whether a product with a maximum carbon equivalent
value for weldability is to be supplied (see 7.3).

AMD 5648 New clause 7.3

Novembrar1387 After 7.2, insert the following new clause.

7.3 Maximum carbon equivalent values for weldability

7.3.1 If specified on the order and agreed between the
manufacturer and purchaser, forgings shall be supplied
with a specific maximum carbon equivalent value. These
maximum values, which are based upon ladle analysis,
shall be as given in table 0.

7.3.2 The carbon equivalent value shall be calculated using
the following formula:
Mn  Cr+Mo+V  Ni+Cu’
— 4 +
6 5 15

C+
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AMD 5648 New table O
November 1887 After 7.3 insert the following table.

Table 0. Maximim carbon equivalent values

Steel type Grade Maximum carbon
equivalent
%
164 490 0.47
221 410 0.39
221 430 0.41
221 460 0.45
221 490 0.47
223 410 0.39
223 430 0.41
223 460 0.45
223 490 0.47
224 410 0.41
224 430 0.43
224 460 0.45
224 490 0.47
225 430 0.47
Documents
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treatment of a carbon steel and of carbon-manganese steels (as amended by

Table 1. Composition, room temperature mechanical properties and heat
Amendment No. 1)

After the entry for reference number 224-510, insert a new entry as follows:

AMD 5648
November 1987
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AMD 5648 Table 2. Composition, room temperature mechanical properties and heat
November 1987 treatment of low alloy, ferritic stainless and martensitic stainless steels

Delete entirely steel reference number 245-420 and substitute the details given on the
following page for steel reference number 243-430. )

In the entry for steel 620-440, in the column headed ‘R’ delete ‘265’ and substitute '275’,

In the entry for steel reference number 660-460, in the column headed 'KV delete ‘41’
and substitute ‘-,

After the last row (steel reference number 405S517), insert a new entry as given on the
following page for steel reference number 762-690.
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AMD 5648 ' Notes to tables 1, 2 and 3
November 147 In note 15, in line 1, delete ‘a stress’ and substitute ‘an intercrystalline’.
After note 18, insert the following new note:

‘NOTE 19. The specified impact properties are only applicable where
higher aluminium limits have been agreed between the manufacturer
and purchaser at the time of the order. It should be noted that
aluminium levels greater than 0.012 % may reduce the creep
properties and lead to graphitization problems particularly adjacent
to welds if the material is held for prolonged times at elevated

temperatures.’
AMD 5648 Appendix B Recommendations for post-weld heat treatment of forgings
:November 1082 In item (d), 12 % chromium steels, after ‘650 °C to 750 °C’ insert the following:
‘, except for grades 403517 and 4056517 which should be
post-weld heat treated at a minimum of 700 °C and grade
762-690 which should be post-weld heat treated at a
minimum of 720 °C but less than the actual tempering
temperature.”
AMD 5648 Appendix C. Minimum lower yield stress (Re ) or minimum 0.2 % proof stress
November 1987 Rpo.2 ) values at elevated temperatures, for carbon and carbon-manganese steels
(as amended by Amendment No. 1)
After the entry for reference number 224-490, insert a new entry as follows:
Reference Diameter RgL min. or Rpp2 min. (see note) at a temperature of:
number or
equivalent
diameter 100°C | 150°C | 200°C | 250°C | 300°C | 350°C | 400°C | 450°C
mm N,"mm2 I'\I,"mm2 i\l.l’mr\"p2 N/mm? | N/mm? N!rﬂm2 N,I'mm2 N/mm?>
225-490* < 100 306 284 258 240 220 206 195 187
> 100 272 260 245 231 218 206 195 187
Insert the following new footnote after the table:
"*Values for 225-490 are based on a comparison with values for 223-490 and 224-490. No data analysis is
available for 225-490 and a table showing parameters for lower confidence lines has therefore not been included.’
AMD 5648 Appendix D. Minimum lower yield stress (Rei ) or minimum 0.2 % proof stress
November 1987 (Rpo.2 ) values at elevated temperatures for low alloy, ferritic stainless and

martensitic stainless steels
Delete entriely the entry for reference number 245-420 and insert two new entries as follows:

Reference ReL min. or R 2 min. (see note) at a temperature of:
number

100°C | 150°C | 200°C | 250°C | 300°C | 350°C | 400°C | 450°C | 500°C | 550°C | 600°C

243-430 237 232 218 200 167 163 148 143 139 _ —
762-690 407 388 374 360 349 340 328 209 280 243 177
Documents
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AMD 5648 Table 12. Parameters for lower confidence lines: steel type 245: grade 420

November 1987 Delete the existing table 12 and substitute the following new table:

Table 12. Parameters for lower confidence lines:
steel type 243: grade 430

Temperature 0.2 % proof stress at two
levels of room temperature
tensile strength
450 N/mm? | 550 N/mm>

il o N/mm? N/mm?2

100 225 285

150 220 279

200 206 263

250 188 244

300 154 216

350 138 208

400 134 204

450 128 200

500 125 193

AMD 5648 New table 22

Htvamiar 1507 After table 21 insert the following new table:

Table 22. Parameters for lower confidence lines:
steel type 762: grade 690

Temperature 0.2 % proof stress at two
levels of room temperature
tensile strength
580 N/mm’ | 900 N/mm?
fe N/mm? N/mm?
100 265 589
150 245 571
200 233 555
250 220 541
300 202 538
350 196 523
400 194 497
450 184 469
500 174 419
550 163 347
600 144 220
AMD 5648 Appendix G. Stress-rupture values for a carbon steel and for carbon-manganese
November 1987 steels excluding type 221-550 (as amended by Amendment No. 1)
Delete the existing title and substitute the following:
‘Appendix G

Stress-rupture values for carbon and carbon-manganese steels excluding
type 221-550°

AMD 5648 Appendix H. Stress-rupture values for low alloy, ferritic stainless and
November 1987 martensitic stainless steels
Delete the existing table of values, retaining the notes, and substitute the new table,
on the following page. Documents
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. Composition, room temperature mechanical
properties and heat treatment of low alloy,
ferritic stainless and martensitic stainless steels

. Composition, room temperature mechanical
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Permissible deviation from the specified

composition for carbon-manganese steels
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composition for ferritic stainless, martensitic
stainless and austenitic stainless steels
. Low temperature impact properties of carbon-
manganese, 3.5 % nickel, 9 % nickel and
austenitic stainless steels
Parameters for lower confidence lines: steel
type 221: grades 410, 430, 460, 490, 510, 530
and 550: up to and including 100 mm thick
Parameters for lower confidence lines: steel
type 221: grades 410, 430, 460, 490 and 510:
greater than 100 mm thick
Parameters for lower confidence lines: steel
type 223: grades 410, 430, 460, 490 and 510:
up to and including 100 mm thick
Parameters for lower confidence lines: steel
type 224: grade - . 460, 490 and 510:
up to and.#icluding 100 mm thick

: mete r lowef confidence lines; steel
Vpe grade

Parameters for lower confidence lines: steel
type 620: grades 440, 540 and type 621:
grade 460

Parameters for lower confidence lines: steel
type 660: grade 460

Parameters for lower confidence lines: steel
type 622: grades 490, 560 and 650
Parameters for lower confidence lines: steel
type 625: grades 520 and 590
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Parameters for lower confidence lines: steel
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Parameters for lower confidence lines: steel
types 316511, 316513, 316531, 316533 and
316561
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Foreword

This British Standard, the third revision of BS 1503, was
prepared under the direction of the Iron and Steel
Standards Committee and has been metricated and
extensively revised technically. It replaces the previous
edition of BS 1503, published in 1969, which is therefore
withdrawn. i

BS 1503 is one of a set of publications for different steel
product forms. These comprise:

BS 1501 for plates;

BS 1502 for sections and bars {(other than bolting
material);

BS 1503 for forgings and semi-finished forged products;
BS 1504 for castings.

The steels included in this revision reflect the current
demands of industry, and where possible composition
ranges have been aligned with those agreed internationally
within the International Organization for Standardization
(1SO). Elevated temperature yield or proof stress values
included are those derived by the procedure described in
BS 3920. '

086L:€0SL S9g :S|le1dp Jusawnodop |ing

BS 1503:1980

The format of the standard has been changed particularly
in respect of the presentation of details of composition and
room temperature properties. Nevertheless, all the essential
technical features of the previous edition have been
retained. A particularly significant addition, following
representations from industry, is the provision now made
for the supply of semi-finished material intended for
further forging.

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

Nearest equivalents to steels in both BS 1603 : 1969 and
in 1SO 2604/1-1975 are given in appendix K.
NQOTE. The composition of steel type 316531 given in this standard

differs from that given in BS 1503 : 1969 as amended by
AMD 1232.
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~
British Standard Specification for
Steel forgings (including semi-finished
forged products) for pressure purposes
: .g,bf"\o\ ’
Mv\i‘}-} %
_| 1. Scope : _
This British Standard specifies the requirements for/i:arbon- (b) BS 1503 622-490E designates forging material of
manganese steel, low alloy steel, ferritic stainless steel, 2.25 % chromium.1 % molybdenum steel type 622-490,
martensitic stainless steel and austenitic stainless steel with verified room temperature properties and verified
forgings for pressure purposes. Provision is also made for elevated temperature proof stress values.
the SUDDW of sgmi—finished forged pl’OdUCtS intended for (C:l BS 1503 509-690 LT196 designates forging material i
further processing. of 9 % nickel steel 509-690, with verified room tempera-
Forged material supplied to meet different combinations of ture properties and verified impact values at a tempera-
specified properties is designated in the manner specified in ture of —196 °C.
clause 3. (d) BS 1503 420529 designates forging material of 12 %
chromium steel 420529, with verified room temperature
2. References properties only.
_ The titles of the standards publications referred to in this (e) BS 1503 347S51E designates forging material of
standard are listed on the inside back cover. 18 % chromium 12 % nickel niobium austenitic stainless
g ) steel 3475561, with verified room temperature properties
3. Designation and verified elevated temperature proof stress values.
3.1 The steel shall be designated by the number of this
standard, the relevant steel reference number as given in
table 1, 2 or 3 and, where appropriate, the relevant follow- 4. Information to be supplied by the purchaser
ing suffix(es). 4.1 The purchaser shall state the following on the enquiry
(a) The suffix ‘E’ shall follow the steel reference number  and order:
if minimum room temperature properties and‘ Ptlevated (a) the forging dimensions, or the drawing number(s),
temperature proof stress values have been verified (see containing the dimensions, tolerances and surface finishes,
clause 17). with which the forgings shall comply (see clause 11);
(b) Material having verified minimum room temperature {b) the quantity of forgings required;
properties and verified low temperature impact values . . .
shall be designated by the addition to the steel reference (c) .the Comple.te steel designation of the material of
number of the suffix ‘LT’ followed by the temperature wihiehi thie forgings e made (see clause 3);
below zero, in °C, at which the low temperature impact (d) whether production and testing of the forgings is to
values have been verified, be witnessed by the purchaser’s representative, and if so,
When no suffix follows the steel reference nufnber, only the the partlcular,stages B proFluctlon ane t'estmg SCalich
g : 4 the purchaser’s representative may require to be present
minimum room temperature properties are verified. (e O il 12}
3.2 For carbon-manganese and low alloy steels, the steel . " L
reference number consists of two parts, the first part 4.? Certain alternative conditions of supply 'are covered lj')y
representing the nominal analysis, and the second part this star.wdard and the purchaser may agree v.vnth the ;suppller
being the minimum room temperature tensile strength in at the time of enquiry and orf:ler the following req}Jlre-
) N/mm? * ments. If no such agreement is made the supply will be at
? F; ’ 1 the option of the manufacturer.
0\\}\ For all the stainless steels, the reference number represents e F .
L only the nominal analysis, with the exception of steel type (a) The deoxidation practice (see 6.2).
321551, where, for the same nominal composition, the (b) Whether residual elements are to be declared (see
additional number 490 or 510 is the minimum room 7.1).
temperature tensile strength in N/mm?., (¢) Whether limitations on the content of residual
3.3 Examples of the complete steel designation are as elements other than those specified are required, and if
follows. 50, the elements concerned and their maximum values
{a) BS 1503 223-430 designates forging material of (see 7.17).
niobium-treated carbon-manganese steel 223-430, with {d) Whether a product (check) analysis is required (see
verified room temperature properties only. 7.2.1and 7.2.2).
T Documents
mm* =1 MPa.
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