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BS 3059 : Part 2 :

UDC 621.184.2 : 669.14 - 462

Specification for

Steel boiler and superheater tubes .

Part 2. Carbon, alloy and austenitic stainless steel
tubes with specified elevated temperature properties

,Spemf:cahon pour tubes en acier pour chaudiéres et surchauffeurs )
‘Partie 2. Tubes en acier au carbone, en acier allié et moxydable austenitique-
avec propriétés specifiées aux temperatures elevees

Spezifikation fiir Kessel- und Uberh|tzerrohre :
Teil 2. Stahlrohre aus unlegierten und legierten warmfesten StahIeLn
sowie aus warmfesten austenitischen nichtrostenden Stahlen

9] .
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at room temperature, and heat treatment
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v Foreword

The revision of BS 3059 has been prepared under the
direction of the Iron and Steel Standards Committee. As
with the previous edition, this standard has been published .
in two Parts to assist users of the standard in selecting
tubes for particular duties: Part 1 ‘Low tensile carbon steel
tubes without spectfued elevated temperature properties’
and Part 2 ‘Carbon, alloy and austemtlc stainless steel tubes *

with specified elevated temperature properties’,

The standard is now metrlcated and the opportunlty has
been taken to revise it technically. It is also aligned as far

ot
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. Parameters for lower contidence lines:
steel type 622—490: 2.25 % chromium
1 % molybdenum (normalized and tempered)
. Parameters for lower confidence lines:
steel type 629--470: 9 % chromium
1 % molybdenum {annealed)
. Parameters for iower confidence lines:
stee) type 629—590: 9 % chromium
1 % molybdenum {normalized and tempered)
Parameters for lower confidence lines:
steel type 762: 12 % chromium
molybdenum vanadium .
. Parameters for lower confidence lines:
austenitic stainless steel type 304559:
18 % chromium 10 % nickel -
. Parameters for lower confidence lines:
austenitic stainless less steel type 316559:
18 % chromium 10 % nickel molybdenum
. Parameters for lower confidence lines:
austenitic stainless steel types 321559 {1010}
and 321589 (1105): 18 % chromium
12 % nickel titanium -
. Parameters for lower confidence lines:
austenitic stainless steel type 347S559:
18 % chromium™12 % nickel niobium
. Parameters for lower confidence lines:’
-steel type 1250: 15 % chromium 10 % nicke!
6 % manganese niobium vanadium -
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- Appendices '

Ultrasonic testing of tubes for longitudinal defects
"Minimum proof stress values at elevated
temperatures

Procedure for verification of elevated

temperature values

Stress-rupture values

Designations of stee! tubes in BS 3059 : Part 2
and 150 2604 : Parts [l and 11i

Physical properties of steels

13 . Figure .
. 1. Example of lower confidence lines
{for steel type 762) "

‘ R

as possible with corresponding material requirements and
test procedures now agreed for incorporation in docyments
by the International Organization for Standardization. o
Dimensions as well a;;tolerances for tubes have been -
retained in this specification apd are taken from 1SO 1129,

The appropriate British Standard for the design and
construction of boilers should be consulted for require-
ments relating to the application and permissible design
stresses for products made to this standard.

0333 AR
” 091 ,
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BS 3059 : Part 2: 1978

British Standard Specification for

Steel boiler and éuperheatér tubes

¢

Part 2, Carbon, alloy and austenitic stainless steel tubes with specified elevated temperature properties’

1. Scope (¢} whether a check analysis'on the product is requiréd

1.1 This Part of BS 3059 specifies requirements for plam (see 7.2); . ‘
end seamless, electric resistance welded and induction {d) the heat treatment condition of supply (see
welded carbon and alloy steel tubes and for cold finished clause 8);
seamless austenitic steel tubes, not exceeding 127 mm (e} whether he or his representative desires to witness
outside diameter and 12.5 mm thick for use in the mechanical or other tests and the name of the Inspecting
_ construction of boilers. ' Authority, if any (see clause 12}; ,
‘ (f} the hydraulic test pressure required if in excess of
140 part {see 15.4);
(g} whether alternative non- .destructive tests are
required (see 15.5);
1.3 This Part of the standard provides for two categories of {h} whether a protective coating other than the manu-
room temperature * test procedure, designated categories 1 facturer’s mill coating is required {see clause 19);
and 2 (see clause 13}. Test category 1 requires non-destructive {if whether special protection of the tubes for transit
acceptance testing. Category 1 in this standard is equivalent is required (see clause 19);
to category V in ISO 2604 : Parts |l and 111; category 2 in {j} the marking required (see clause 21);
this standard is equivalent to category Il in 150 2604 : (k) whether verification of elevated temperature proof.
Parts 1l and 1. stress values is required {see 22.1) and the temperature
1.4 Long term elevated temperature stress-rupture values - selected from appendix B at which the value is to be
for the materials specified are given in appendix D. The veritied (see 22.2.2 and 22.2.3}: .
data may be used for design purposes. (I} whether in special circumstances elevated tempera-
. : . ture proof stress tests are required, and if so the testing
2. References ‘ temperature {see 22.2.1}.

- The titles of the standards publications referred to in this -
standard are listed on the inside back cover,

1.2 Tubes manufactured in accordance with this Part of
BS 3059 have spemfled room temperature properties and
specified proof stress values at elevated temperatures,

) ) - 4. Designations ‘ .
3. Information to be supplied by the purchaser The tubes shall be designated by the number and Part of

3.1 The purchaser shall state the following in his enquiry this British Standard and by one of the references given
and order: below indicating the method of manufacture, together with
{a} the number and Part of this British Standard, the the reference indicating the type or grade of steel and the

method of manufacture of the tube, the type or grade -+  test category.

of steel and the category of test as expressed by the .
appropriate designation {see clause 4}, e.g. BS 3059 ; Method of manufacture g . | Reference
Pt 2 : ERW 620 : Cat 1. In the case of seamless tubes the - —
designation S1 or 52 indicating the tolerance class Seamless, class 1 y HELI
reqwred shall be stated; B Seamless, class 2 182
{b} .the tube dimensions, i.e. outside diameter, thickness i
and length (sce tables 3 and 4};

(c} the quantity in metres or number of Iengths

Cold finished electric resistance welded .
3.2 Certain alternatives are permltted by this standard and - and induction welded a CEW
the purchaser may also state in his enquiry and order his o
requirements as follows, but if no such statement s made Cold finished seamless {applicable O”IV to .
supply will be at the aption of the manufacturer: = austenitic stainless steel types) ‘ CFS

{a) the steelmaklng process {see clause 5}; NOTE, Seamless, class 1 and 2, are tolerance classes applicable only
(b} whether special methods of non- destructwe testing to carbon, carbon-manganese and ferritic alloy steels {see 11,2),
and calibration standards for the weld are required

. lsee 6.2);

«

"

Elecrrrc resistance welded and mduct:on
welded “ ERW

A
N < '
*In case of duspute room temperature is 1akc-1 as20°C.
11 bar = 108 N,’m 100 kPa.
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Steel Refarence

Carbon steels
Grade 360
Grade 440 .

360
440

Ferritic alloy steels
0.3.% molybdenum
1% rhromium 0.5 % molybdenum

243

620

vl | ‘ (

2.25 % chromium 1 % molybdenum
{normalized and tempered}

* chromium 1 % molybdenum
{anncaled}

9%  chromium 1% molybdenum

{normalized and tempered}

chromium molybdenum

vanadium

622—-490"
9%
629-470"

629-590"
12%
762"

Austenitic stainless steels*

18% chromium 10 % nickel
18% chromium 12 % nickel
molybdenum
chromium 12 % nickel
titanium (solution treated at
950/1070 °C}

chromium 12 % nickel ‘
titanium {solution treated at
1070/1140°C) .
‘chromium 12 % nickel niobium
chromium 10 % nicke}

6 % manganese nichium’
vanadium

304559

316559
18 %

321559 (10101
18 % -

321559 {11051
18 % 347559

15 %

1260%

*Only seamless tubes are available,in these alloys,

tThe mean of the permissible solution treatment temperature range
is given. The lower solution treatment temperature range results in
higher yield strength values and the higher temperature range gives
higher stress-rupture values,

finterim designation.

Example. BS 3059 : Pt 2 : CEW.620 : Cat 1 designates cold

finished electric resistance welded or induction welded tube

in 1% chromium 0.5 % malybdenum steel tested to
category 1. 2

m

5. Manufacture of the steel

5.1 General. Unless otﬁerwise stated in the enquiry and
order, the steelmaking process and the deoxidation practice

within the provisions of 5,2 and 5.3 shall be at the option - -

of the steel manufacturer. : )

‘B2 Steelmakmg process. The steel shall be produced by
the open hearth, an electric or one of the basic oxygen
processes. Other processes may he used by agreernent
between the purchaser and the manufacturer. If he so .
requests, the purchaser shall be informed of the. steelmaklng
process used.

6.3 Deoxldatlon All steels shall be fully killed.

S

6. Manufactu re of the product
N The tubes shall be manufactured by one of the following
" processes. ¢ . 5

6.1 Seamless tubes. The tubes shall be rnanufactured by a
seamless process and may be hot finished or cold finished
except that seamiess austenitic steel tubes shall be cold

e

finished. The terms 'hot finished’ and ‘cold finished’ apply
to the condition of the tube before it is heat treated in
accordance with clause 8.

6.2 Welded tubes. The tubes shall be manufactured from
either hot or cold rolled steel strip longitudinally welded
continuously by the passage of an electric current across
the abutting edges without the addition of filler metal.

For welded tubes of both test categories, ultrasonic or any
equivalent testing method shall be used for the continuous
examination of the weld area. This examination is made.
for the purpose of quality control during the process of
manufacture by a method and at a place chosen by the
manufacturer,

In special cases the method of test and the calibration
standards shall be agreed between the purchaser and the
manufacturer at the time of the enquiry and order.

The tubes may be as welded, hot finished or cold finished,
The terms 'as welded’, ‘hot finished’ and 'cold finished’
apply to the condition of the tube before it is heat treated
in accordance with clause 8,

7. Chemical com posmon i
7.1 Ladle analysis. The steel shali show on ladle analysis the

camposition given in table 1 appropriate to the steel
specified. For steel types 243, 620, 622—-490, 629—470 and
£29-590, the following residual incidental elements shall be
restricted to:

nickel
copper

© o tin 0.03 % max.
7.2 Product analysis. |f a check analysis on the product is

carried out, the permissible deviations given in table 2 apply
to the ladle analysis specified in table 1 for samples taken
from the standard position, If a check analysis for accept-
ance purposes is required this shall bz stated in the enquiry
and order and the number of samiples shall be agreed ’
between the purchaser and the manufacturcr. The samples

0.30 % max.
0.25 % max.

shall be taken ‘either from the test pieces used for the
_verification of the mechanical properties, or from the tube

at the same location as for the mechanical test samples,

-In cases of dispute the metheds of chemical analysis shall

be in accordance with British Stanclard Handbook No. 19.

8. Heat treatment

8.1 Except as provided for in B.2, the tubes shall be
supplled as follows.

Tubes of Carbon stee! shall be supplled in the heat treated
condition given in table 1 as appropriate except that seam-
less tubes may be hot finished. Tubes of alloy steel shall be
supplied in a heat treated condition selected {rom table 1.
Tubes of austenitic steel shall be supplied in the heat
treated condition which'shall be a solution treatment
consisting of heating the tubes uniformly to a temperature
within the range given in table 1, and then cooling rapidly
in air or water.

8.2 By agreement between'tlt'e purchaser and the manu-
facturer the tubes may be delivered in a condition other
than the final heat treated condition given in table 1 in
which case they shall be suitable for subsequent:
manipulation and the purchaser shall be informed of the
heat treatment necessary to give the reqmred properties
{see also 9 1 and 14.1.3).
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9. Mechanical properfrﬂs and weldability -

9 1 Machanical propertles ‘The mechanical properties at
room temperature to be obtained on test picces selected,
prepared and tested in accordance with clauses 14 and 15
are given in table 1. For the requirements for values at
elevated temperatures see clause 22,

.9.2 Weldability. The steels covered by this standard are -

generally regarded as heing weldable. However, care should
he taken and welding should be carried out in accordance
with the requirements of the appropriate British Siandards
for welding, e.g. BS 2633 or BS 4677."

10. Appearance and soundness

10.1 The tubes shall be well finished, clean and free from
such defects as can be established by visual inspection and
testing in accordance with the appropriate test category
{seg clause 13}. \

10.2 Surface marks may be dressed provided that the
thickness of the tube after dressing is not less than the
required minimum thickness, The dressed area shall hlend
into the contour of the tube.

0.3 The tubes shall be reasonably straight, smoath and

eylindrical. The ends shall be cut nominally square with

the axis of the tube and shall be free from excessive hurrs.

10.4 Care shall be taken that any non-ferrous metals or
their compounds coming into contact with the tubes
during manufacture shall not be deposited so as to he
harmful during subsequent fabrication and aperation,

10.5 Finished tubes shall not include welds used for
joining lengths of strip.

11. Dimensions and tolerances

~11.1 Dimensions. The oputside diameters and thicknesses of
. the tubes appropriate 1o this standard should preferably be

selected from table 3 or 4.
11.2 Tolerances. The tolerances on the drnrensmm of the
tubes shall be as follows.

NOTE. The tolerances on outside diamuter include ovahty and
those on tltrckr)ess include eccantricily.

1‘1 2.1 Dra.'neter and thrtkness

{a) .S‘eamiess class 1 (87}
Outside diameter or ,
Inside diameter:  *0.5 % with a minimum of £0,10 mm
Thickness: 176 %
{b) Seamless class 2 (§2)

" Qutside diameter: £0.756 % witha mlmmum of £0.30 mm

Thickness: 10 % R

(c} Electric resrsrance welded and rndur:tron welded s
(ERW)

Qutside diameter: 1'0.5 % with a minimum of £0.10 mm
‘ Thickness: +7.5%

These tolerances exc!ude the weld area. "

Theexternal weld upset {f!ash) shall be removed complt.tely,
i.e. flush with the outside surface of the tube, Where
practicable the internal weld upset shall also be trimmed
throughout the length of the tube so that its maximum
hmght shall not exceed 0,25 mm. !

id) ‘Cold finished electric resrsrance welded! and ol
induction welded {CEW)

Qutside diameter or -

Inside diameter: +05 % W‘Fm a.minimum of 0.10 mm
Thickness: +75 %

2.

g | 2

BS 3059 : Part 2 :
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1978

{e] Cold finished seamless [CFS) (austenitic steels)

Outside diameter: *0.5 % with a minimum of £0.15 mm

Thickness:

Up to and including 3.25 mm thlck +10 %

Over 3.25 mm thick: $7.5% ..
11.2.2 Length. Where length is specified ‘cut tength’, the
permissible variation shall be +3, -0 mm for lengths up to
and including 6 m. For every 3 m increase in length above
G m, the plus tolerance shall be increased by 1.5 mm with a
maximum of 12.5 mm. '

Inspection

The purchaser or his representativa shall have access at alk
reasonable times to those parts of the manufacturer's works
engaged on the production and testing of the tubes he has
ordered, ‘

Tost pieces shall, if required, be marked by the authorized
inspector before cutting of{ from the tubes and shall be
tested in his presence to demonstrate compliance with the
recuirements of this standard.

13. Test categories

The tubes shall be subjected to.the following tests for the
appropriate test category. N

Tost categary

Visual inspection Visual inspection

Tensile " Tensile
“Flattening Flattening
" Drift expanding Drift expanding
Accepiance non-destructive testing Hydraulic

.

14. Number, selection and preparation of samples
and test pieces

14.17 Mechanical lcsts at room temperature

14.1.1 For test category 1 the number of tubes on which

. mechanlcal tests at room temperature are to be performad
. shall be as follows:

2 % of the tubes from each batch;
2 % of the tubes from each
heat treatment hatch.

not heat treated:
heat treated:

For rubes not heat treated a batch shall consist only of

tubes of the same diameter and thickness and of the same ¢
steel type. For tubes that are heat treated a batch shall K

consist only of tubes of the same diameter and thickness

and of the same steel type subjected 1o the same finishing -
treatment in a continuous furnace or heat treated in the

same furnace charge in a batch-type furnace,

If the number of samples specified in this ‘clause, when

applied to a particular ord(.r necessitates a number of tubes

that includes a fracnon the fraction is treated as Gnity.

1

14.1.2 For test category 2 the number of tubes on which
mechanical tests at room temperature are to be performed

- shall be 1 % of the tubes as made,

The samples shall be taken at random from batches contain.*
ing not more than 200 tubes. |f the number of samples '
specified in this clause when applied to a particular order
necessitates a number of tubes which includes a fractlon v
the fractmn is treated as unity, '
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A batch is a convenient quantity of tubes of the same steel .

type, diameter and thickness, such that a suitable number
of sample tubes taken at random from a batch for purposes
of test will adequately represent the whole batgh.

NOTE. Cast separation is required for all wubes when acceptance
tests for the veritication of the elevated temperature values are
required,

14.1.3 Test samples shall be cut from the tube after final
heat treatment, If the tubes are to he delivered in a condition
different from the specified final heat tréatment condition,
the test samples shall be in the appracriate reference heat
treatment condition given in table 1, '

From the test sample from each tube sefected for testing
' one test piece shall be prepared for each of the mechanlcal
tests specified in clause 13.

14.1.4 For the tensile test, the dimensions of the test piece
shall comply with the appropriate requnrements of BS 18:
Part 4. .

14.1.5 For the flattening test a ring not less than 40 mm in
length shall be taken from one end of each selected tube.

14.1.6 For the drift expanding test a ring equal in length
-to 1.5 times the outside diameter of the tube, but not less
than 50 mm long, shall be laken frem one end of each
selected tube.

14.2 Visual inspaction, Alf tubes shall be v:sually inspected.
{See clause 10.}

14.3 Hydraulic test. All tubes to test category. 2 shall be
hydraulically tested at 1.1e manufacturer’s works in accord-
ance with the requnrements of 15.4.

14.4 Non- destructwe testing. All tubes to test category 1
.shall be non- dnsiructlvely tested for accentan..e purposes .
{see 15. 5)

15. Teaf}methods and test results

. 15.1 Tensile test. The tensule test shall be carried out in,
accordance with the reqmrements ot BS 18 : Part 4.

The tensile strength A,,,, the yield strength R, and the
elongation A shall be determined and the results obtained
shall comply with the requirements given in table 1. For the
_yield strength for carbon and ferritic alloy steels either the
rifupper vield strength Agy or the 0.5 % proof stress {total
elongation} A, g5 may be determined. For austenitic stain-

elongation) Ap,q g or the 1.0 % proof stress (total
elongation} R, g may be determined.

The percentage elongation shall be reported with reference
to a gauge length L, = 5. 65\/8 *. Il other gauge lengths
are used, the muespondmg percentage elongation on

5. 65\/5‘0 shall he obtained by reference to BS 3894 Part 1
for carbon and low alloy steels or BS 3834 : Part 2 {in,
course of prepardtion) for austenitic steels. In case of

" dispute, a gauge length of 5, 65\/8 shall be used. |,

15.2 Flattening test, The test piece shaII be flattened cold
-between parallel flat platens and shall show no crack or
flaw when the distance between the platens measured under
load is not greater than the' value glven by the formula

(1+C‘)a

C+

where . .
H s the distance between platens {in mm}

i . o

T

*Sq is the original cross-sectional area af the gauge lensth,

v

.
D
c

is the specified thickness {in mm)

is the specified outside diameter {in mm}

is a constant depending an the type of steel
(see table 1}

Slight premature failure at the edges shall not be considered

. acause for rejection,

The weld in a test piece from welded tube shall be placed
at 90° 1o the direction of flatiening, '

15.3 Drift expanding test. The test piece shall be expanded
without cracking by a tapered mandrel, having an included
angle of 45° or 60° {at the option of the manufacturer) to
increase the outside diameter by not less than the amount
specified in table 1.

15.4 Hydrautic test. The hydraulic test pressure shall be
the pressure calculated from the following formula except
that the maximum test pressure to be applied shall be
140 bar unless otherwise agreed between the purchaser
and the manufacturer.

o- 2Sa

D

where
is the test pressure {in bar)
is the specified outside diameter {in mm)
is the specified thickness {in mm)
is a stress {in N/mm?) which shall be taken as 80 %
of the specified minimum yield strength at room
temperature for carbon and ferritic alloy steels, and
70 % of the minimum yield strength at room
temperature for austenitic stainless steels

The test pressure shall be maintained sufficiently long for.
(roof and inspection. Any tube failing to withstand the
hydraul:c pressure tost shall he deemed not to comply
with the rcquuemems of this standard.

15.5 Non-destructive testing. Non-destrqctive testing for
acceptance purposes shall‘be carried ut in accordance with
appendix A.

.

If the pdfchaser requires non-destructive testing other than
that speciticd in appendix A, the method of test and the
basis for acceptance shall be agreed between the purchaser
and the manufacturer, i

. " 186, Retests
less steels either the 1.0 % proof stress hon-piopertichal.

Should a tube selected for testing fail in any of the tests
specified in 15,1, 15.2 or 15.3, the batch of tubes that it
represents shall be deemed not to comply with the require-
ments of this standard unless:

{a} two further tests of the klnd that praduced failure
are made from the same tube or from another tube from -
the same hatch, and both these further tests prove,
satisfactory, or

(b} if either of the further tests required by {a) proves
unsatisfactory, the tubes represented are suitably heat
treated and samples arc selected and tested in accord-
ance with:all the tests specified in 15. 1 15.2and 15.3
and all these tests are satisfactory.

Any tube which has failed in tests shall be deemed not to

.. comply with the requirements of this standard unless it

has itself been retested succe55fully in accordance with (a]

' or (b},

Lo
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Table 1, Chemical composition, mechani:cal properties at room temperature, and heat treatment

Steal Reference Chemi;:nl composition (ladle analysis] (see notes 1 to 3}
" ]

} Si Mn P s
|
I

i%

0.17

carbon-manganese ( 012 ,0.18

i
|
i
!
!
1
t
)
i

0.3 % molybdenum © |02 oz20

1 % chromium . S
0.5 % malybdenum ' 0.10 l0-'|5

008 015

T

226% chromium molybdenum | §22—490.
{normalized and tcmpered)

9 % chromium 1 % molybdenum | 629470
{annealed)

9 % cliromium 1 % molybdenum | 629—590
{normalized and tempered)

i
1
i
- 045

' 12 % chrormum

1% molybdenum 0.17 0.23
vanadium ;

18% chromiun;n }
10 % nickel * - 304552

18% chromlum
12 % nickel - 316559
: molvbdenum ) :

12 % ¢chromium
12 % nickel titanium 321859
{solution treated at {1010}

950M1070°C) "

18 % chromium
. 12 % nickel titanium 3215859
<" (solition trested at (1108)

1070/1140°¢C) .

18 % chromium
© 12 % nickel : . 347559
niobium ‘

16 % chromium
10 % nickel

& % manganese
niobium
vanadium

v

: S . ‘ ; o ; 3
NOTE 1 Elements not quoted in the tabte shall not be' :n:ennonally added without the = NOTE 4, Where a maximum of Al 0f 0.012 % or 0.020
agregment of the purchaser, other than. for the purpose of finishing the heat. All reasonablo ¢f the total aluminium content provided it does noy exceai.i
“ precautions shall be taken to prevent the addition of such elements fromscrap'or other ~  deemed to meet this requirement. in cnses o! dispute the m
- materials used in :he manufacture, Residual mcndamal glements shali be restricted (see 7.1},  be determined. y i

B ) the level of, resu:rual elemants is impartant in relauon to lha properties or weldabitity of =~ NOTE 5, . B
" . thesteel, the cast {iadle} analysis for such elements shiil ba reported, . oo * Re_ isthe yleld strength. For accepiance purnoses fnrd ‘

. " either the uppar yield strength Ry or the 0.5 prog
" NOTE 2, For parmissible dewanons on praduct (check} analysis, see lable 2, . may be used; for austanitic stainless stbels the 1 %

i NOTE 3. all steels shall be fu”v kalied . ] ' . elongation} Rp‘l oor Ithumeﬂ%

(see 15.1).
R |s the tensie soengh; Dos

R}
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Meochanical properties at room temperaturae (see note 5)

Heat treatmant {sec note 6}

Others Re Am A ' Flattening | Drift sxpanding toest: | Referenco | Temperature
{see note 4) : ' test - | incroase in O heat
| constant o700 rotio treatment | Annor N T
—_— >0.6
max - min. min, max. | min. $0.6 <0.8
o, % N/mm? | N/mm? % % % °c’ °C
HF, N
seamless)
— —_ 215 360 500 24 0.10 12 15 ‘ 880 1o 940 i
’ N {welded)

s ‘HF,N .
- - 245 440 580 |21 |0.07 19 12 fseamlesst | gap 1o 040 -
' N {welded) |
~ Almat :
- 0.012 max. Q1S 480 930 22 | 0.07 B 10 N 90010960 | —

Alpar
0.020 max.

180

460

610 22 10,07

N

200 to 960

see note 7

Almat
0.020 max

275

450

640 20 | 0.07

N+T

900 to 960

650 to 750 - -

Alrgy
0.020 max.

186

470 620 |20 | 007

Ann

850 to 950

400

590 740 i3 | 0.07

N+T

900 to 1000

700 1o 800

vanadium

tungsten 0.70 rnax.

0.25 min, 0.35 max.

470

720 B70 |15 0.08

N+T

1020 10 1070

680 to 780

2.0

235 ‘

490 690 |30 0.08

ST

950 to 1100

14.0

245 -

510 710 130 |o0.09

17

ST

1600 to 1100

13.0

titanium
4. X C % min,
0.60 % mayx,

235

510 710 30 | 0.09

ST

~ 950 10 1070

196

490 690 |30 |0.09 .

§T

1070 10 1140

vl

13.0

niobium
8 X C % min,
1.00 % max.

- . r

vanadium .
0.15% to 040%
niohium

0.76% t0 1,25 %
boron

0.003 % 10 0.009 %

RS

Pl

510 70 30

ST,

S

T

1000 to 1170

i

M 2 %pr 0 020 % is specmed determination
fios it exceed the specified value, shall be
W clispite the merallic aluminiurn content shail

{ - p

3 urPses for carbon and ferritic a||0‘:f sieels
f tRO.5 proaf stress {total elongation) Ry g g
teclhe 1 % proof stress [nropor!lonal

8 o5 fotal "'tlugrmonl Ry1.0shall hn used

540 740 | 30

ST

B

1050 0 1150

'l

A isthe purcemage clonganon after fracture on a gauge length L‘, = 5 (‘5 \/So
ISn is the original crass-sectional area of the gauge length);

i thl. insice diameter;
D s the outsicde diamerer.

NQTE 6. Ann =.annealed, T =
ST - solution trented,

“NOTE 7, At the uptian of The manul

Lrtween 600 ™ C ang 690 °C.

lcmncred, HF
o

LE I

i

NoY <o
= hm finished, N = narmalized,

acturer, (ubcs may he 1empered at'a lumm-rmmn

"}‘,.033

Documents

0919
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17. Test certificates

Test certificates shall be supphed giving the following
information:

{a} the designation of the tubes {see clause 4);
(b) the iadle analysis {see 7.1);
{¢) the specmed final heat treatment carried out by the
manufacturer, where appropriate (see clause 8);
.{d) the room temperature mechanical test results and,
where appropriate, the pressure at which the hydraulic
test was carried out {see clause 9 and 15.4);

and when specified by' the purchaser:

{e) the steelmaking process (see clause 5);
{f) the elevated temperature test results (see 22.2.2), or
statement of verification of values (see 22,2.3).

A reference to this standard in the test c\ertificaté shall he
taken as a statement that the material complies with the
reguirements of the standard,

18. Defects revealed after delivery

In the event of material proving defective during subsequent
fabrication such material shall be deemed not to comply
with the requnrements of this British Standard notwithstand-
ing any previous certificate of satisfactory testing. The
manufacturer shall not be responsible for any defects caused
by improper treatment of the material after delivery. '

19. Protection

The tubes may be supplied uncoated or with the manufac-
turer's normal mill protective coatmg uniess otherwise
specified.

Special protection of the tubes tor transit and storage shail
be by agreement between the purchaser and the manufac-
turer, '

20. Material identification

Before dispatch from the manufacturer’s works all alloy
steel tubes shall be checked for correct alloy type. This
shall take place prior to marking.

pal

21. Markmg

“ 21,1 Before dispatch from the manufacturer 5 works the
tubes shall be marked in accordance with 21.2 or 21.3 as
specified in the enquiry and order. - "

21.2 Each tube shall be legibly marked at each end,
commencing not more than 300 mm from eaph end, by
stencnllmg or other mdellble marking.

The marking shall consist of the following in the sequence
indicated: 3

{a} the manufacturer's name or identification mark;
{b) the designation as given in clause 4, e.g. BS 3059 :
Pt2: CEW620: Cat 1. ‘

- Alternatively, for small diameter tubes that are bundled,
the:information in {a) and {b} may be stamped on one or
more metal or other durable tags, or printed on banding
clips or straps, which shall be securely attached to each

"pundle, Not more’than one grade or type of steel shall be |
included in any one bundle.’

"

BS 3059 : Part 2 :";-‘i 078

The quality of the paint or ink as applied shall be suct;a”that
it shall have a life of at least a year in unheated storage-
under cover, ' '

The dried film shall contain not more than 250 p.p.m, of
any of the following metals: lead, tin, zinc, copper.

All paints and inks shall be as free as practicable from
sulphur and halogens. If special limits on these eleinents
are required they shall be agreed between the purchaser
and the manufacturer at the time ef the enquiry and order.

Tubes shall not be marked by hard srt'amping except on the

end face of plain end tubes.

21.3 Each.tube shall be marked and colour coded in
accordance with BS 5383.

Faor designation and colour group see appendix E.

22. Elevated temperature vajues

Requirements for elevated temperature values may be
applied to tubes of either of the test categorws 1or2

* given in clause 13.

22.1 Proof stress. The minimum el?va.ed temperature proof
stress values derived in accordance with BS 3920 using

data from tests carried out in accordance with BS 3688 are
given in appendix B. These values are not norrally subject
to verification. However, if specifically requested they may -
be verified in accordance with clause 22.2,

22.2 Verification procedures

22.2.1 Flevated temperature proof stress. |f verification of
elevated temperature proof stress values is required against

‘a particular order, this shall be carried out at the option of

the manufacturer either by elevated temperature accept-
ance testing or by the procedure given in 85 3920, (See
appendix C.)

tf required in special circumstances by the purchascr
tensile tests at elevated temperatures shall be carried out
in accordance with the requirements of BS 3688 : Part 1.

22.2.2 Verification by acceptance tests. One test shall be
macde on each cast using a test piece taken at a position
adjacent to one of the test pieces used for the tensile test
at room temperature. If tubes of more than one thickness
are to be supplicd from one cast, then the test shall be
made on the thickest tube,

The proof stress tests at elevated temperature shall be
carried out in accordance with BS 3688 : Part 1,.at a
temperature selected from appendix B and agreed hetween
the purchaser and the manufacturer at the time of enquiry
and order,

For retests the requirements of clause 16 shall apply.

22.2.3 Verification without acceptance tests. The elevated
temperature proof stress values shall be verified by the
procedure given in BS 3920. Information required for the
construction of the lower confidence lines for the elevated
temperature proof stress values, which are necessary for the
appllcatlon of that procedure, are given in appendlx C for
the various steel types.

22.3 Stress-rupture values. The estimated average stress--
rupture values of the steels are gwen in appendix D. For

. tlbes complymg with the requirements of this standard

the average stress- rupture values are valid provided that,
the product has been manufactured strictly in accordance
with the technical reqmrements of this standard.
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