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Specification

1 Scope

This Part of BS 3059 specifies requirements for plain end,
seamless and welded, carbon and alloy steel tubes and for
cold finished seamless austenitic steel tubes, not exceeding
127 mm outside diameter and not exceeding 12,5 mm
thickness for use in boilers and superheaters.

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

In addition to the definitive requirements, this Part of

BS 3059 requires the {tems detailedin 2.1 to bedocumentead.
[t also requires aptions selected by the purchaser from
those detailed in 2.2 to be documented. For compliance
with this Part of BS 3059 both the definitive requirements
and the documented items have to be satisfied.

This Part of BS 3059 provides for two categories of room
temperature test procedure, designated category 1 and
category 2 (see clause 11).

NOTE 1. The preferred outside diameters and thicknesses appropriate

to this standard are given in appendix D and masses per unit length
are included in this appendix for information,

NOTE 2. The titles of the publications referred to in this standard
are:::listed an tha inside back cover.

2 ‘Information to be supplied by the
purchaser and options to be documented

2.1 information to be supplied by the purchaser

The foliowing information shall be supplied by the
purchaser and fully documented:

{a} the designation of the tubes, i.e. the number of this
Part of BS 30569, the method of manufacture of the tube
and the tolerance class where applicable, the grade of
stee] and the category of test specified {see clause 3),
e.g. BS 3059 : Part 2 : ERW 1 620460 : Cat 1;

{b} the tube outside diameter and thickness {see
appendix B) for seamiess tubes class 2, electric resistance
welded tubes, and cold finished seamiess tubes, or the
outside or inside diameter and thickness for seamless
tubes class 1 and cold finished electrical resistance
welided tubes {see 10.2):

{¢) the tube length, if exact {see 2.2(e) and 10.3);
{d) the quantity in metres or number of lengths.
2.2 Options to be documented

A number of options are permitted by this Part of BS 3059
as listed below, and the purchaser shall identify the options
required. Both the definitive requirements specified
throughout this Part of BS 3059 and the following
docurmented items shall be satisfied before a claim of
compliance with this Part of BS 3069 can be made and
verified. [n the eyent that thie purchaser does not indicate
his requirements at the time of enquiry and order the
manufacturer shall select the options where appropriate.

*1 bar =10° N/m? =100 kPa.

ﬂBS-I BS¥x3059: PART*2 01 EN 1b2uYbb9 0502472 L0 MR . . .

(a) The steelmaking process {see 4.1},

{b} Whether a product analysis is required {see 6.2 and
15{1}).

{c} Whether selected chemical elements additional to
those specified are to be reported (see 6.3 and 15{3}).

{d) The final supply condition of the tubes (see clause 7).

{e} Whether lengths other than random lengths are
required {see 10.3).

{f) Whether the method of leak tightness test to be
carried out on test category 2 tubes is the hydraulic
test or the eddy current test {see 12.4 and 15(5)).

{g) Whether the hydraulic test, if specified, is to be
carried out at a pressure in excess of 140 bar™ and the
pressure required (see 13.4 and 15(5}).

(h} Whether additional non-destructive testing is
required {see 13.7).

{i} Whether verification of elevated temperature proof
stress values is required (see 13.8).

(i} Whether verification of elevated temperature proof
stress values by testing is required and the temperature
setected from table 6 at which this is to be carried out
{see 13.8.2].

(k) Whether the tubes are 1o be supplied uncoated or
with the manufacturer's normal mill coating {see
clause 18).

(I} Whether marking requirements in accordance with
BS 5383 are required (see 17.1 and 17.4).

3 Designation

The tubes shall be designated by the number and Part of
this British Standard, i.e. BS 3059 : Part 2, from table 1

by the reference which indicates the method of manufacture
{see clause B), the tolerance class (see 10.2) and, from
table 2, by a number which indicates the type of steel.

Table 1. Method of manufacture of tube, tolerance
class and reference

| Method of manufacture and Reference
tolarancs class™
Seamless, class 1 S
Seamless, class 2 S2
Electric resistance welded, class 1 ERW 1
Electric rasistance welded, class 2 ERW 2 :
Cold finished electric resistance

| welded CEW
Cold finished seamless {(applicable
only to austenitic stainless steel

| types]) CFS

i el

*Taolerance class is not applicable to CEW and CFS.

Copyrighl Brilish Standards Tnstitution
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5 Manufacture of the product

The tubes shall be manufactured by one of the following
l Stesl type J Type numbar processes,

l Table 2, Steel type and type number

i

Carbon and carbon manganese steels (3} Seamiess. The tubes shall be manufactured by a
Carbon | 260 | seamless process.
Carbon manganese 440 Carbon and ferritic alloy seamless tubes shail be hot or
. cold finished (see note 1). Austenitic stainless steel
| Ferritic alloy steels seamliess tubes shati be cold finished (see note 1).
0.3 % molybdenum | 243 (b} Electric resistance welded (see note 2). The tubes
1% chmmlurr? 0.5 % molybdenum | 620-460 shall be manufactured from hot or cold, flat-rofled
2.25% c_:hrumlurn 1 % molybdenum | . strip longitudinally weided continuously by the passage
(normalized and tempered) | 622490 i of an electric current across the abutting edges or along
9 % chromium 1 % molybdenum , the edges prior to the closure under welding pressure
| (annealed) | 629-470 without the addition of filler metal. The tubes shall
C 9% r:hn:_ammm 1 % molybdenum . be as welded, hot finished or cold finished {see note 1).
. {(normalized and tempered) 629-590" . .. The finished tubes shall not include welds used for
' ’ 9% Ch-IOITliIJ{Hbl_ %mﬁ!ﬁ:}dﬂlﬂm. 91 ioining lengths of tha hot or cold, fiat-rolled strip prior
Z ‘ 5 vanadium, niobium, nitrogen ‘ to tube forming.
12 % chromium 1 % molybdenum, For tubes of both test categories ultrasonic or other suitable

vanadium 762 non-gestructive testing method shall be used for the con-

l Austenitic stainless steels™ tinuocus examination of the weld area {see note 3}.

18 9% chromium 10 % nickel ! 304551 NOTE 1. The terms ‘as weided’, ‘hot finished’ and ‘cold finished’
18 % chromium 12 % nickel apply to the condition of the tubes before they are heat treated, if
’ required, in accordance with clause 7.

- i moiybdenum | 316551 o
18 % chromium 12 % nickel, .NUTE ‘2_ Electric resistance welded‘ tubes cover .thnse ;?roduced by
both high and fow frequency techniques using either direct contact
}, molybdenum, boron 316552 or induction.
- 1*8 %_ Chmmlu"} 12 % nickel, ~ NOTE 3. For weided tubes, uftrasonic or other suitable non-
tltﬂﬁéum lsulutlin treated at F ' ' destructive testing is used for the purpose of quality contral during
950 "C to 1070 C) 321551 {1010)+  the procass of manufacture by a method and at a place chosen by

the manufacturer.

18 % chromium 12 % nickel,
titanium [solution treated at

1070 °C 10 1140 °C) 321851 {1105}+
| 18 % chromium 12 % nickel, | 6 Chemical analysis
nicbium 347561 .
15 % chromium 10 % nickel . 6.1 Ladle analysis
O 6 % manganese, NMobium, vanadium l 216815 6.1.1 The stee!l shall show on ladle analysis the composition
q o N N A given in table 3, appropriate to the steel type specified.
*Only seamless tubes are available in these alloys.
§+The mean of the permissible sojution treatment 6.1.2 For steel types 360 and 440 the steelmaker shall
ternparature range is given. repart the following additiona! elements to enable a carbon
The lower solution treatment temperature range results in Equiua]ent value to be G&iCU.Iat'Ed: chrnmi‘um' nicke['
higher yield strength vatues anc_:l the pigher solution molybdenum, vanadium and copper.
treatment temperature range gives higher stress rupture )
values. 6.2 Product analysis
- _ If a product analysis for acceptance purposes is required by
Example. BS 3059 : Part 2 : CEW 620-460 : Cat 1 denotes the purchaser this shall be stated in the enquiry and order
cold finished electric resistance welded tube made from (see 2.2(b}).
steel 620-460 tested to category 1. When an analysis on the product is carried out, the permitted
NOTE. The designations for tubes in this Part of 85 3059 and their deviations given in table 4 shall apply to the specified ladle
nearest equivalent designations in BS 3059 : Part 2. 1978 and in analysis in table 3.

1S0O 2604 : Parts tl and 11 are tisted in anpendix A for information. The nurnber ﬂf SEITIPIES to be tﬂken Shﬂ“ bE‘ one per cast

The samples shall be 1aken either from the test pieces used
for the verification of the mechanical properties or from

4 Manufacture of the steel the whole thickness of the tube at the same location as

4.1 Steelmaking process for the mechanical test samples.

The steel shall be produced by an electric pracess or one of  In cases of dispute, the methods of chemical analysis shall

the basic oxygen processes at the option of the be in accordance with British Standard Handbook No. 19
- manufaciurer unless otherwise specified by the purchaser or BS 6200 : Part 3, as appropriate,

(see Z.2{a)).
4.2 Uer Kidation

Aul streals shatl he fully-kiilen
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£35 ! BS3050:Part2: 1990
%ﬁé . Table 3, Chemical composition and mechanical properties at rcom temperature
T i —
= o E : " -
%"‘E E. : Steel type Typs no. Chemical compasition {tadle anslysisl (1en notes 1 to 3) Moechanical properties &1 roOm temparmiurs {sae note 5
gpy¥/www.adultpdf.com c st M, P s Crtars T 4| Flattening | Deifs expaoding teit '
Z 2 3 - 1- - | 1est Incraase In D
Egdted py TIFF To PDF tfial verpren—te-ferpvethisinark, p (see note 7) contont  { G/ eatls_
, . ' S
% E. g M, ITAK, I'I!‘IIII. man, . m'“- MaE, MaK, ] ml.“. mr“. X, I mi“' q“ :u-' }u'. .
S %% 4% | % % % nmem?® | Nimm? { Nimm? | % x [%x %
o 2 i 3 '
5 Carban 160 - |07 |o10{03s | osofoss {onisooasy] - 236 J360 Jsoo {24 [oa0 12 11s |19
= ‘ ' - ~ T ;
2 Carbon manganese 440 012|018 [ 030|035 | 080 t.20 {0035 | 0015 — 245 440 | B8O l 21 0.07 1a |12 17
% 0.7 % malybdenum 2421 012 ] 020 D,ID_ .35 F_ﬂ.dﬂ ! 080 | 003510015 | — 276 480 630 22 &.07 1 g8 0 5
i ' 1 % chromium _ I
g . ] 0.5 % molvbdwnur 620460 | 0.t0] 0.5 | 0.10]0.35 | 0,40} 0.20 | 0030 | 0030 | a.70 Al 0020 max, 180 {460 |st0 #_1 22 |o007 B lioc 1lis
o : 2,25 % chromium I | -
1 % malybdenum (normalized
;| ond emperea) 622430 |o008|04s |- (050 |040]0.70 | 0030 [0030 | 200 Al yg 0020 max, w0 |ean 20 |o07 8 tio |is
] 9 % chromium T
: 1 % malybdenum {anneated) | 828470 47 ' '
-~ |oas |025] 1,00 | 030|060 | 0030 |0030] 8OO [ ALy, 0020 max, | 1470 520 20 ..._E'_u? s 1 i
9 % chramium ' 18 0.07 . §
1 % molybdenum (narmalized . : 8§ 10 6
aovd termpared) 629.580
— S ——n Tk =1 ik |
B % chromium ‘ ' ' K
" 18 o 0.25
| % molybdenum, 4 - - | S I' ' M | 450 630 530 IIB*
vanadlum, rdoblum, TR (X lu.u Jo20 floso [[020 ||oea ||oceo]| az0 |8 ey rery =S b -
ni . s ,_ ] H EL tﬂ [}
fu— u UEEII' . . -rﬁl' — . i T - e
¥ 12 % chromium ) Vaadium
1 % moclybdenum, vansdiom 762 0171023 an 0.50 - 1.00 0,020 10030 | 1000 | 12,50 | 080 1,20 0.3 Q.2 min. 0.35 max, | 470 720 B70 165 .08 g 8 12
] 18% chromlum
' 10 % nicksl J04561 0041 DD - §.00 - 200 0040 | 0030 ] 17.0 18.0 - - BOI 110 | - 230 450 690 35 0.09 ) 15 17
| i i
18 % chromium !
= 12 % nickal, molybdenum 316551 0.04 | DD - 1,00 - 200 {0040 } 0030 | 185 18.5 200] 2.50F 105% 136 | - 240 i 510 714 35 .09 9 5 17
2 1B % chromium '
o 12 % nickel, motybdenum, Boren 0.00% min, |
& baron 316552 D04 ] 0.10 - 1.04) - 200 | 0.040 } 0030 | 16.5 185 1200 250) 105¢ 13,6 | 0.008 max, 240 510 Fale 35 Q.08 9 15 17
18 % chromium -
12 % nickel, titanium 321551
{solution trasted at {10140l \ . 76 %10 710 15 i 0.9 B 16 17
950 *C 10 1070°C) Tinium
0.04 ) 0.10 - 1.00 — 2.00 0040 [ 0,030 | 12.0 19.0 - — 2,01 12.00 | 56X C min, p—tn gt —a
18 % chromium D.20 max,
I 17 %X aickal, titenium J21551 180 450 890D 6 0.08 9 113 17
solution treated at {11051
1070 C to 1140 °C L
18 % chromium - Nicbium
12 % nkckel, niobium JATSRY 0.04 | 0,10 - 1.00 - 211 D040 | 0030 | 1.0 19.0 — st 201] 130 10X G min, 240 510 ralr Jb 0.02 L 156 17
1.2 max,
15 % chromium Vaasdium
10 % nickel 0.15 1o G.40
£ '% manpanese, niobium, 2155158 0.06 | 0.15 0.20 | 1.00 8501 700 | 0.040 [ D030 | 140 16.0 |0.380] 1.201 80| 11,0 | Nisbium 270 540 740 35 0,09 P 15 17
vanadivm 07510 1.25
! Boron
.03 ta 0,000

N

v in the manuiactura.

slgminivm content f determined

NOTE 2. For permissible deviation: on product analysis, see table 4,

HNOTE 3. Where & maxirnum matellic aluminium gontent Almqer of 0.020 % or 0012 % s
spacilied, cdeteemination of the tatal aluminium content provided it does npt exceed the
suacifind value i deermed 1o meet this requiremaent. in cates of dispyute the metsllic

NOTE 1. Elements not queied in the tabla shalt not be intentionally adsed withaut the
sgreement of the purehasdr ather than for the purpose of finishing the heat. Elemeania
sdded Tor the purposa of linithing the hoat shall bs reported, All reasonable precavtions
shall be taken to prevent the addition of such elements trom scrap or other matarials

NOTE 4. For steel vpes 243, 620450, 622490, 629-470 and 629.590 the content of the
Following residual Incidental elamants shall nct be greater than @ nicksl 0,30 % max,

coppar 0,25 % max,’
0.03 % mex.

tin

“This &pplies also to steel type number 1 with the excention of nickel content.

MOTE S, R is the yleid strength. Far accaptance purposss for earbon and ferritle slloy
steeis elther the uppar yiald steength My or the 0,5 % proof itness {tatal elongmiont Aw 5
may be usad: 1or austenitic stainless stee)s the 1 % proof stress [nonpreportional alongation)

Ap1.0 ¢ the | % preof strest lrotal elongation} Ryq g is used {wa 13,1},
& is the ingide diemwter;
€ is the gutside diametes;
Ry i5 tha tensile strangth;

A 13 the parcentags elongation after fraciure on a geuge lendth L,

Lo s the original gewhe 12ngth and is glven by the exprattion:
Lo » 5655,
Jubec 8 ix the orlging crotesactlonal sces of the gauge Wngeh,

*
]

NOTE 6. For steel type number 31 & maximum ¢opper content

NOTE 7. For steel type n'u.nmbtr 01, a maxipum tensile strength
of 780 N/mm# may be requested by the purchaser,

of 025 % and a maximum tin content of 0,03 % may be requested
by the purchaser in order to facilitate subsequent bperations of
forming.
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Steel Element Range in which the Permitted deviations from the
_ specified ladle specified limits
analysis fails e
_ Greater than Less than
maximum minimum
% % % |
360, 440 Carbon < 025 0.03* 0.03"
Silicon < 0.50 0.05" 0.05* |
Manganese < 20 0.10* 0.10*
Sulphur % 0.050 0.005
Phosphorus < 0.050 | 0.005
243, 620-460, Carbon < 0.25 0.03*
622-480, Sificon < 1.0 0.05*
628-470 - Manganese < 20 0.10"
629-530 Sulphur % 0.050 0.005
and 91.. Phosphorus < 0.050 0.005
Chromium £10.0 0.10*
Molybdenum < 0.35 0.04"
> 0.35 < 1.5 | 0.05"
" 7 1 Nickel <5.0 0.07
Niobium <0.20 0.005 0.005
Vanadivim <0.35 | 0.03 0.03
Aluminium <0.045 0.006 0.005
¢ Nitrogen <0.070 0.010 0.010
* | Copper <0.25 0.05 0.05 _
—— A S
762, 304551, Carbon > 003 « 0.26 0.01"
316551, Silicon 1< 1.0 ., 0.05°
31655H2 Manganese > 070 % 1.0 0o4*
321851{1010), w mm M 2.0 0.05
3215851{1105b}, ) 7.0 0.10
347SE1 and Sulphur < 0.030 0.003
an > 0.030 < 0.040 |0.004
215515 Phosphorus < 0.030 0.003
> 0.030 = 0.040 0.004
Chromium >10.0 <15.0 0.15"
>156.0 <20.0 0.20°
Molybdenum > 1.0 < 2.0 0.05*
> 20 < 3.0 0.08*
Nickel >5.0 < 10.0 0.10"
>10.0 =20.0 0.15"
Titanium and nicbium | Alf ranges 0.05"
Vanadium < 0.04 0.03"

*The deviations apply either above the specified maximum ¢r below the specified minimum but both
gdeviations shall not be applied to different semples from the same casr.
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6.3 Content of elements 8 Mechanical properties

If required by the purchaser {see 2.2(c}), the content of
elements selected by the purchaser, in addition to those
specified in table 3 and in 6.1.2 for steel types 360 and

8.1 Mechanical properties at room temperature
The mechanical properties at room temperature™ to be

440 shall be reported obtained on test pieces selected, prepared and tested in
accordance with clauses 12 and 13 shall be as specified
in table 3. |
7 Final SUPPIY condition NOTE. If heat treatments different from, ar additional to, the
IV ] .. normal reference heat treatment {which may have an adversa
The tubes shali be supplied in the final supply condition effect on the mechanical properties) are to be carried out after
as given in table 5 unless otherwise specified by the the delivery of the tubes, the purchaser may request, at the time
purchaser {see note 1}. For seamless hot finished tubes in of the enquiry and order, additional mechanical tests on samples
steels 360 and 440, unless otherwise specified by the that have been given heat treatments different from, or additional

to, those given in table 3. The heat treatment of the samples, and

purchaser on the enquiry and order {see 2.2{d}), the the mechanical properties to be obtained from tests on them should

manufacturer shall have the option of supplying in either be agreed between the purchaser and the manufacturer at the time

of the final supply conditions given in table 5. of the enquiry and order. O
Heat treatment temperatures shall be selected from within 8.2 Elevated temperature minimum proof stress values

the temperature ranges specified in table 5 and shall refer The elevated temperature minimum proof stress values shall

to the metal temperature {see note 2. be as specified in table 6 and table 7 when sampled as

NOTE 1, In the event that the tubes are required for subsequent described in 12.6 and tested or verified as described

manipulation, tha purchaser may reguest delivery of the tubes in a in 13.8. 2
condition other than the final supply condition given in table 5, :

In this case the purchaser should be informed of tha heat treatment  NOTE, The values are not normally subject to verification Exf-‘em 1

necessary to give the required properties {see ¢lause 8). for steel type number 91.

NOTE 2. The supplier should demaonstrata if required that the
appropriate heat treatment cycle has been achieved. .

Table 5. Steel type number and tube manufacturing process, final supply condition and temperature of heat
treatment

Steel type number and tube manufacturing procass I Final supply condition

Temperature of hest treatment
" qc
' Hot finished —
360, 440 (seamless hot finishad) '
Normalized 880 to 940
360, 440 (seamless cold finished) Normalized 880 to 940 @
360, 440 {welded, hot finished) Hot finished -
360, 440 {(as welded, welded hot finished, Normalized 880 10 940
welded cold finished)
243 (all manufacturing conditions see clause 5) Normalized 900 to 960
620-460 (all manufacturing conditions see Normalized 900 to 960
clause 5) | |
622490 {seamless see clause 5) .| Normalized and tempered | Normalizing; 200 to 960
Tempering: 680 to 750
629-470 {seamless see clause 5) Annealed 850 to 950
: 629-590 (seamless see clause B) Normalized and tempered | Normalizing: 800 to 1000
. . - Tempering : 700 to 800
& 91 (seamless, see clause §) Normalized and Normalizing: 1040 to 1090
~ tempered Tempering: 730 to 790
X | - Tempering : 700 to 800
762 (seamless see clause 5) Normalized and tempered | Normalizing: 1020 to 1070
. | .
| Tempering: 730 to 780
304551 {seamiless see clause 5) Solution treated 950 to 1100
316551 (seamless see clause 5) I Solution treated 1000 10 1100
316852 (seamless see clause 5) Solution treated . 1000 to 1100
321551 {(1010) (seamless see clause 5) Solution treated 950 to0 1070
321551 (1105) {seamliess see clause 5) Solution treated _ 1070 1140
Copyright British Stanaards Institution m]gss see clatise b) Solut on treated 1000 to 1100
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Steel type Type no. Final supply condition Ryo2 min. at a2 temperature (°C) of:
260 300 350 400 450 500 6560 600
N/mm?2 | N/mm? | N/mm?2 | Nmm? | N/mmé N/mm? | N/mm?2 | N/mm¢
Carbon 360 Hot finished and normalized 160 132 120 112 108 - - —
Carbon manganese 440 Hot finished and normalized 195 173 168 150 140 - - —
0.3% molybdenum 243 Normalized 221 192 180 176 172 166 — -
1 % chromium 620-460 Normalized - - 187 1360 174 169 166 -
0.5 % molybdenum
2.25 % chromium 622-490 Normalized and tempered - - 224 218 204 190 168 -
1 % molybdenum
9 % chromium __629_470 Annealed _ - - 121 | 117 115 112 — —
1 % molybdenum 629-590 Normalized and tempered - - 322 316 311 290 235 -
9 % chromium 91 Normalized and tempered -~ 361 344 331 311 286 260 207
1 % molybdenum, vanadium,
niobium, nitrogen I
12 % chromium 762 Normalized and tempered - - 345 337 324 296 - -
1 % molybdenum, vanadium i
NOTE. All values are based on tests carried out in accordance with BS 3688 : Part 1 at the specified strajin rate of 0.001/min to 0.003/min.
[AMD 8707]

*LSO0EXSA ISH

B 2hl 44h20S0 b3Th29T mE TO 9xLMVd



rmTrT—TrTrT  w-—

-
C©HI 1104 BSUSS| JNOLM pajljuwad Em:anQaumﬁn:npmdm oN

Buidon

SHI Aq papiaaig

L)
UELSYSIIE 1Y

H

IS8 Ui o5t
venninsl

BlESTY J0) 10N

/ . "COII
ed py*FIEE™r o PDF trial version, to rempfOV& s mark,

Table 7. Minimum proof stress values (R 51 o )} for austenitic stainless steels at elevated tamperaturei (see note)

ey F&’é;“m s softwar-e.

Rp1.0 min, at a tamperature {° C) of:

NOTE. All valuer are based on tasts carried

out in accordancs with BS 3688 : Part 1 at the spacifled strain rats of 0.001/min. to 0,.003/min.

il

400 4560 500 B50 800 650
N/mm? | N/mm? | N/mm? | N/mm? | N/mm? { N/mm?
1B % chromium, 10 % nicke! 304561 Solution treated 138 132 125 120 117 115 112 109 104
I 18 % chromium, 12 % nickel molybdenum 3165561 Solution treated 150 143 137 133 129 12% 121 119 116
: 3168562
18 % chromium, 12 % nicke! titanlum 321861 {(1010) Solution treated 8960 °C to 1070 'E 164 158 162 148 144 140 138 1136 130
321551 (1106] Solution treated 1070°C to 1140°C 110 107 105 104 102 100
18 % chromium, 12 % nickel nicbium 347551 Solution treated 162 158 157 155 153 151 —
15 % chromium, 10 % nickel, 2155156 Solution treated 184 182 179 178 176
8 % manganesa, nigblum, vanadium I
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8.3 Stress rupture properties ’

The stress rupture properties shall not be subject to verifi-
cation.
NOTE. For tubes complying with this Part of BS 3059 thea

estimated average stress rupturs values are shown in appendix D
and can be used for design purposes.

8.4 Flattening test properties

8.4.1 When tested in accordance with 13.2 the ring shall
withstand being flattened without showing any cracks or
flaws in the metal, except as specified in 8.4.2, unti! the
distance between platens, H, is equal to or less than the
value calculated using the constant specified.

8.4.2 The test pieces are normally tested without
preparation of the cut edges and, in this condition, ¢cracks
originating at the edges of the test piece which are less
than 6 mm long and which do not penetrate through the
walf shall be deemed not to affect compliance with this
Part of BS 30b9. |

8.5 Drift expanding test properties

When tested in accordance with clauses 12 and 13 no cracks
shall appear in the {est piece.

9 Visual inspection and appearance

9.1 The tubes shall be clean and free from such defects as

can be established by visual inspection in accordance with
this Part of BS 30569 {see clause 11).

1 8.2 Visual inspection shall be carried out on the external
: and internal surfaces. In the case of the internal surface,
: the tube shall be viewed from each end.

? NOTE 1. Visual inspection should be carried out in suitable fighting,

i.e. an illuminance of 500luxor groater.

NOTE 2, It is recognized that the aﬁiiitv to visually examine the
inner surfage from the tube ends is limited in the case of small
diameter tubes.

9.3 The tubes shall have a finish and surface condition
which permits surface imperfections or marks requiring
dressing to be identified.

NOTE., Any special requirements for surface condition should be
agreed between the purchaser and menufacturer at the time of
anquiry and order.

9.4 Itshall be permissible to dress by grinding or machining
surface marks and imperfections such as scabs, seams,
tears, laps, slivers or gouges provided that the thickness

of the tube after dressing does not fall below the nominal
thickness by more than the tolerance specified in this

Part of BS 3058,

9.5 Surface imperfections which encroach on the minimum
wall thickness shall be considered defects and shall be
deemed not to comply with this Part of BS 3059.

8.6 Ail dressed areas shall blend smoothly inte the contour
of the tube.

9.7 The tubes shall not deviate from straightness by more
than 1 in 600 at the centre of the tube fength.

9.8 The ends shall be cut nominally square with the axis of
the tube and shall be free from excessive burrs.

Copyright Britlsk Standards Institution
Provided by IHS under llcensa wilh BSI

No reproduction or networking parmitted withaut lleense from IHS
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9.9 Any non-ferrous metals or their compounds coming
into contact with the tubes during manufacture shall not
be deposited so as to be harmful during subsequent
fabrication and operation.

10 Tolerances

10.1 General

The maximum tolerances on the dimensions of the tubes
shall be as specified in 10,2 and 10.3.

NQOTE. Seamiess tubes, class 1 and coid finished electric resistance
welded tubes are produced to outside digmeater and thickness or
inside diameter and thickness dimensions. Seamless tubaes, class 2,
electric resistance welded tubes and cold finished seamless tubes
are praduced 10 outside diameter and thickness dimensions.

10.2 Diameter, thickness and size of weld upset

The tolerances on outside diameter or inside diameter
shall include ovality and those on thickness shall include
eceentricity.

(a) Searniessclass T (S1)

The outside or inside diameter and the thickness shall
be subject to the following tolerances:

outside diameter or inside diamater: + 0.5 % with a
minimum tolerance of £0.10 mm;
thickness: + 7.5 %.

(b) Seamless class 2 (82}

The outside diameter and the thickness shall be subject
~ to the following tolerances:

outside diameter: £ .75 % with a minimum tolerance
of £ 0.30 mm;

thickness: £ 10.0 %.
{c) Electric resistance welded class 1 (ERW 1)

The outside diameter and the thickness shall be subject
to the following tolerances:

outside diameter: £ (0.5 % with a minimum tolerance
of 2010 mm; '

thickness: + 7.5 % (excluding the weld area).

The minimum thickness in the weld area shall be not {ess
than that permitted in the body of the tube.

The external weld upset {flash) shall be removed
completely, i.e. flush with the outside surface of the
tube, Where practicable the internal weld upset shall be
trimmed throughout the length of the tube 50 that its
maximurm height shall not exceed 0.25 mm.

(d) Electric resistance welded class 2 (ERW 2}

The outside diameter and the thickness shaill be subject
to the following tolerances:

outside diameter: * 0.75 % with a minimum of
+ 0.30 mm:

thickness: £ 10 % {excluding the weld area}.

9
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12.3 Visual inspection
Every tube shall be inspected visually {see clause 9}.
12.4 Leak tightness

All test category 2 tubes shall be subjected to a leak
tightness test. This shall be either a hydraulic test in
sccordance with 13.4 or an eddy current test in accordance
with 13.5, at the option of the manufacturer unless
otherwise specified by the purchaser {see 2.21{f)}.

NOTE 1. The bydrautic leak tightness test is capable of detecting
defects of o size and disposition permitting the test fluid to leak
through tha tube wail. it may not detect through-wali defects that
are tight or defects extending an gppreciable depth into the tube
wall without complete penetration, The tast specified in 13.4 sheuld
not be regarded as a test of strength since the maximum pressure
specified will davelop only limited stress in the wall of tubes having
iow diameter to thickness ratio,

NOTE 2. Both the hydraulic test and the eddy current test may
leave a short length at each end of the tube incompletely tested.

If reqquested at the time of enguiry and ordar, the length affacted
chould be determined by the manufacturer and reported 1o the
purchaser. Furthermore, if requested at the time of enquiry and
order, the manufacturer imay either cut off the untested lengths or
test them by an agreed alternative procedure.

12.5 Ultrasonic testing

All tubes to test category 1 shall be tested ultrasonically
{see 13.6).

NOTE. Ultrasonic testing may leave & short length at gach end of
the tuba incompletely tested. If specified at the time of the enquiry
and order, the length affected should be determined by the
manufacturer and reported to the purchaser. Furthermore, if

N specified at the time of the enquiry and order, the manufacturer
may either cut off the untested fengths or test them by an agreed

12.6 Elevated temperature proof stress testing

'Sy |f elevated temperature proof stress testing is carried out

L (see 13.8), one test shall be made on each cast using a test
piece taken at a position adjacent to the test pieces used tor
the tensile test at room temperature. If tubes of more than
one thickness are to be supplied from one cast, the test
piece shall be taken from atube with the nominally thickest
dimepsion. .

NOTE. Cast separation s required for ait tubes whan acceptance
tests for verification of the elevated temperature values are

required.

ease

o}

13 Test methods

13.1 Tensile test

The tensile test shall be carried out in accordance with
BS 18.

The tensile strength A, the yield strength R and the
elongation A shall be determined.

For the yield strength for carbon and ferritic alloy steels
either the upper yield stress Ry, or the 0.5 % proof stress

ed by TIFF To PDF tria version, to remove this mark

-

S (total elongation} A .y g shall be determined.

4= For austenitic stainless steels either the 1.0 % proof stress
o {non-proportional elongation) B, o or the 1.0 % proof
= stress (total elongation) R4 o shall be determined.

W *1n cases of dispute room temperature is taken as 20+ 5 °c.
<
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The percentage elongation shall be reported with reference
to a gauge length of L, = 566/ S,, where 5, is the
originai cross-sectional area of the gauge iength. |T ather
gauge lengths are used, the corresponding percentage
elongation on 5.65 4/ S,, shall be obtained by reference to
BS 3894 : Part 1 for carbon and ferritic alloy steels or

BS 3894 : Part 2 for austenitic steels. In cases of dispute,
a gauge length of m.mm/\ S, shall be used,

13.2 Flattening test

The test piece shall be flattened at room ternperature”
between paralie! Tlat platens until the distance beatween
the platens # {in mm), measured under load, i$ not greater
than the value given by the equation:

uﬁ,_.ﬁwm. {1)

Cta_
D

H

where
a is the specified tube thickness {in mm);
D is the specified tube outside diameter (in mm);
C is the flattening test constant (see table 3).

For elactric resistance welded including induction welded
tubes the weld shali be positioned at 90 ° to the direction

of fiattening. "
13.3 Drift expanding test

The test piece shall be expanded by a tapered mandrel

having an included angle of 45 ® or 60 ° {at the option °

of the manufacturer) and the outside diameter shall be
_increased by not less than the amount specified in table 3.

13.4 Hydraulic test

For test category 2 tubes which are hydraulicalty tested
for verification of leak tightness {see 12.4}, the test pressure
P {in bar} shall be caiculated from the equation:

2052 (2)

P= ————

D
wtiere

D is the specified tube outside diameter {in mm);
a is the specified tube thickness {in mmj;

S 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 tempera-
ture for austenitic stainless steels.

The test shall be carried out at the pressure P or at 140 bar,
whichever is Jower, but when 140 bar is lower than £,

the purchaser has the option [see 2.2{g)}to specify that
the test shall be carried out at a pressure higher than

140 bar, but not greater than the value P determined from
equation (2).

The test pressure shall be maintained sufficiently long for
any leakage to be observed. Any tube failing to withstand
the hydraulic pressure test shall be deemed not to comply
with this Part of BS 3063,
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13.5 Eddy current test

For test category 2 tubes that are eddy current tested for
verification of leak tightness (see 12.4} the eddy current
test and the assessment of results shali be carried out in
accordance with appendix E.

13.6 Ultrasonic testing

For test category 1 tubes, ultrasonic testing for longitudinal
imperfections and assessment of results shatl be carried out
in accordance with appendix F.

13.7 Additional non-destructive testing

The purchaser has the option to specify additionat non-

destructive tests. The additional methods of test and the
basis of acceptance shall be as stated on the enquiry and
order {see 2.2{h}].

13.8 Elevated temperature proof stress tests or verification
procedure

13.8.1 if the purchaser requires verification of elevated
temperature proof stress values, this shall be carried out

in accordance with 13.8.2 or 13.8.3 {see 2.2{i}}. The
method of verification shall be at the option of the manu-
facturer unless the purchaser specifies verification in
aceerdance with 13.8.2 in the enquiry and order {see-2.2(j}).

1;5::',.8.2 When the purchaser requires verification of elevated
temperature proof stress values by testing, the tests shall

be carried out in accordance with BS 3688 : Part 1 at a
temperature selected by the purchaser from table 6 or
table 7 and specified at the time of enquiry and order

(see 2.2{h)).

NOTE. The spuacified strain rate in BS 3688 . Part 1 is 0.001/min.
to 0.003/min. :

13.8.3 For verification of elevated temperature proof

stress values without testing, the values shall be verified
by the procedure given in BS 3920 (see appendix G).

14 Retests

Should a tube selected for testing fail in any of the tests
specified in 12.1, 13.2, 13.3 or 13.8 the tube and the
batch of tubes it represents shall be deemed not to comply
with this Part of BS 3059 unless:

(a) two further tests of the same kind as produced the
failure are made from the same tube, and both of these
further tests prove satisfactory; or

{b) the first tube tested is rejected and ali the tests
specified in 13,1, 13.2, 13.3 and 13.8 are carried out
on two further tubes frorn the batch and all these tests
are satisfactory; or

(c} if either of the further tests required by (a) or (b)
proves unsatisfactory, the tubes represented are suitably
heat treated or re-heat treated and samples are selected
and tested in accordance with all the tests specified

in 13.1, 13.2, 13.3 and 13.8 and all these tests are
satisfactory,

15 Test certificate

A manufacturer’s test certificate sha!l be supplied giving the
following information:

(a} the designation (see clause 3);

{b} the ladle analysis for elements specified in table 3
for each cast used;

{c) the mechanical test resuits for each batch tested;

{d) the purchasers order number or other appropriate
mark {see 17.2{c));

(e} the steelmaking process used {see 4.1).

The test certificate shall also give the following information

where appropriate for options selected by the purchaser
(see 2.2):

(1) the product analysis {see 6.2}
{2) the final supply condition {see clause 7);

{3) the content of seiected elements in addition to those
specified in table 3 and 6.1.2 (see 6.3):

14} the elevated temperature test results {see 13.8.2)
or statement of verification of values (see 13.8.3):

{b) for category 2 tubes the method of verification of
leak tightness, either by eddy current or hydraulic

test and, in the fatter case, the pressure applied (see
13.4);

(6} the results of additional non-destructive testing
(see 13.7).

16 Protective coating

The tubes shall be supplied either uncoated or with the
manutacturer’s normal mill coating at the option of the
purchaser {see 2.2(k}}.

NGTE. if the purchaser requires additiona) measures for protection
during delivery or storage then this should be the subject of
agreement between the purchaser and the manufacturer,

17 Marking

17.1 Before despatch from the manufacturer’s works, the

tubes shall be marked in accordance with 17.2 or, if specified

by the purchaser in the enquiry and order {see 2.2(1)}, in
accordance with 17 4.

17.2 Except as provided for tubes that are bundled, each
tube shall be legibly marked at one end, commencing not
more than 300 mm from the end, by stencilling or other
tndelible marking,

The marking shail consist of the following in the sequence
indicated: )
{a) the manufacturer’s name or identification mark:

(b} the designation as given in clause 3, e.g. BS 3059 :
Part 2 : CEW 620-460: Cat 1*:

{c} the purchaser’s order number or other appropriate
mark to identify it with the test certificate.

*Marking BS 3059 : Part 2 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 requirernents of the standard. The accuracy of the claim is therefore solely the

(D

responsibility of the persan making the claim. Such a declaration is not to be confused with third party certification of conformity, which
may alsc be desirable,
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Eor tubes that are bundled the information given in (a), {b}
and (c) shail be either stamped on one or more metal or
other durable tags, or printed on banding clips or straps,
which shall be securely attached to each bundle.

Not more than one steet grade shal! be inciuded in any

one bundle,

NOTE. If traceability of cast identity i3 required this shouid be the
subject of an agreement between the manufacturer and the
purchaser at the time of the enquiry and order,

17.3 The quality of the paint or ink applied shall be such
that it shall have a life of at least one year in unheated

storage under cover.

BS 3059 : Part 2: 1990

The dried film shall contain not more than 0.025 % {m/m}
of any of the following metals:

lead, tin, copper, Zinc.

NOTE. For certain applications limits may be required on the levels
of sulphur and halogens in the paint. These limits should be the
subject of agreement between the supplier and the purchaser.

17.4 i specified by the purchaser in the enquiry and order
(see 2.2(}})) each tube shall be marked in accordance with
BS 5383 and shall include the information specified

in 17.2 {a}, (b) and {c).

NOTE. Colour coding is an optional requirement in BS 5383 and if
required should be specified by the purchaser in the enquiry and

order.
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Table 9 (concluded)

8S 30569 : Part 2: 1990

BS 3059 : Part 2 : 1978

I i

1ISO 2604 - Parts l and 111

Designation

Designation Colour code Dasignation
in accordance
with BS 5383
S1 622490 Cat 1 S1622-480 Cat 1
S2 622-490 Cat 1 S$2 622-490 Cat 1
Light blue |
51622490 Cat 2 S1622-490 Cat 2
S$2 622-490 Cat 2 S$2 622-490 Cat 2
51 629-470 {or 629-590) Cat 1 51 629-470 (or 629-590) Cat 1
$2 629-470 {or 629-590) Cat 1 S2 629470 {or 629-530) Cat 1
, Olive
S1629-470 (or mm.m.mwﬁ Cat 2 S1 629470 {or 629-590} Cat 2
52 629470 {or 629-590) Cat 2 S1 629470 (or 629-590) Cat 2
51762 Cat 1 $1762Cat 1
52 762 Cat 1 S2762Cat 1
Orange
S1762 Cat 2 S1762Cat 2
S2 762 Cat 2 . 52762 Cat2
CFS 304551 Cat 1 W. [ight blue CFS 304559 Cat 1
CFS 304551 Cat Z CFS 304559 Cat 2
CFS 316551 Cat 1 v. Light green | CFS 316559 Cat 1
CFS 316551 Cat 2 CFS 316559 Cat 2
CFS 316552 Cat 1 v. Light green —
CFS 3165562 Cat 2 —_
CFS 321851 Cat 1 CFS 321559 Cat 1
CFS 321551 Cat 2 CFS 321558 Cat 2
Yellow
CFS$ 3475561 Cat 1 CFS 347559 Cat 1
CFS 3475561 Cat 2 CFS 347559 Cat 2
CFS 215515 Cat 1 u' _ | CFS 1250 Cat 1
CFS 215815 Cat 2 CFS 1250 Cat 2
) I S

*Annealed or normalized and tempered,

NOTE. Steel type number 91 is not included as it does not fall
within any of the groups in the table, and is not yet referenced in

ISO 2604 or BS 5383,

S leinietes b sl

I e EEEEEE

TS34* Cat V {coid finished)
TS34* Cat V

T534" Cat 11l {cold finished)
TS34* Cat 11|

. TS38" Cat V {cold finished)

TS38" Cat V

TS 38" Cat i1} {cold finished)
TS38" Cat {11

TS40 Cat V {cold finished)
TS40 Cat V

TS40 Cat 11 {cold finished)
TS40 Cat [}

TS48 Cat V (cold finished)
1548 Cat |H {cold finished}

TS63 Cat V {cold finished)
TS63 Cat |1 (cold finished)

TSh4 Cat V (cold finished)
TS54 Cat 111 {cold finished)

TS56 Cat V {cold finished}
TSHEG Cat 1t {cold finished)
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E;% ‘ al for steel 91
=2Zable 10a Estimated average stress ruptiire values for s
%NOTE. Notes to this table are located at the end of table 11.
E‘E'ﬂ:eel Reference |Rupture | Estimated average siress for rupture at a temperature in °C of:
: tme c00 610 le20 |630 |640 650 |660 670 |680 690
3 w00 500 |510 520 |530 |s40 |550 |560 |570 580|590 | | 2
: Nfmm? | Niam? | Nimm? mem; N/mm? | Nara? | N/mm? | N/mm? | N/mm? 1N!m:m2 Nf:;‘umﬂ N/mam? | N/mm? | Nfmm?® | N/mm? N/mm? | N/mm? Iﬁ*}-l;rnn'n2 :gnm I;I;mm I:;mm
h mm 71
| 01 10000 |02 283 [265 |2a8 [230 |24 (107 182 (166|151 137 124 lo o > o e sl s |—
o 20 000 |284 266 |248 {281 |21 [107 [181 166 [150 |135 122|109 o\ A o oo oo oo N
I%Elybdenm =0 000 1276 |258 240 |23 |206 {189 173 167 142 128 (116|102
vanaciun |
tob « |gp  |s0* l4z*x |— |[— ]~
m-f::;;i 00 000|265 (247 220 {212 (194 {178 162 |14 132 ng |15 {94 |8 |14 |65
i ¢ |
x  lpd*  {46* |B3TF |— 1— |—
150 000 | 259 |240 |2e2 |20 |1s8 171|156 140 126 112 100 39* 72* gi gé* ool b A (R T
500 000 |254% |236* |218% |200¢ |183« 167+ |151% |136* |l2l* 1087 96" 35* ; + les* |Bg* |49* |41 |— j— |— [-—
550 000 |250% |282% |214* |1o7+ 180+ |163% |147+ |132¢ |1187 |1067 o3* |.89% | 78
L [AMD 8707]
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Appendix C. Physical properties of steels

Tables 12 to 15 have been compiled on the basis of data obtained from a number of sources. The properties are believed
to be typical for the various steels and are given for information only.

Table 12. Physical properties of steel type number 360 and 440
Temperature Physical property
| Dansity | Modulus Coefficient TElmiul Specific I Thermal T
of of thermal ragistivity heat conductivity
slasticity axpansion capacity
from20°C from 20°C
to temperature to tempersture

°C kg/dm?* kN/mm? K=tx 107 | 1&2-m J/(kg-K) W/{m-K) l
C 20 7.85 212 — 0.210 —-— \ 54.7

100 — 206 11.9 0.248 4568 53.8

200 — 188 12.6 0.310 k 492 505

300 - 191 13.1 0.384 516 47.0

400 - 183 13.7 .496 541 435

500 - - 174 14.1 0.610 ! 66 40.0

600 —_ 165 14.4 0.766 h94 36.5 I

2 Table 13. Physical properties of stee! type number 243, 620-460 and 622-490
‘ Taminmurn Physical property
~ : 1 Density Modulus | Coefficient Electrical
of of thermal resistivity
elasticity | sxpansion

4 from 20 °C
to
temperature
C °C | kg/dm® [ kN/mm?| K-Tx 1076
20 7.85 | 212 —~
100 —~ 206 11.9
200 — 198 12.6 .
300 — 191 13.1 43.7 | 40.1 36.5
400 — 183 13.7 410 |[380 350
500 | — 174 14.1 383 |358 |332
600 | ~ | 165 | 14.4 353 | 335 31.0
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E : Appendix D. Preferred outside diameters and thicknesses for tubes appropriate to
REp://this/PattiofBS3059 and masses per unit length
%%at@ﬂ&bM'JJF e bGedidd RibrhaterehnDthionesinoroctiibes m&wfimmh@mtﬁ%@ﬁ%@énasses per unit length
§ %% are given in tables 16 and 17, 3 -
? g Tahle 16. Preferred outside diamsters and thicknesses for carbon, carbon mnnganusu and ferritic alloy steel boiler and superheater tubes appropriate to
g this Part of BS 3059 and masses per unit length
%. | Outside | Conw;lnnal mass pat unit length for a tube thickness {in mm) of: ) o ] -
3 dismeter p— e - -
= 2.0 2.3 26 29 3.2 3.8 4.0 4.5 B.0 “ 6.3 7.1 8.0 8.8 10.0 11.0 12.5
mm | kg/m | kg/m | ka/m | ka/m |:g/rn kg/m | kg/m kg!-m kg/m | kg/m | kg/m | kg/m | kg/m kg/m | kg/m | ka/m | kg/m
osa 115 |431 |14 161 [178 [184 | 211 | 232 | 282 | 273 | 297 | _ _ — _ _ —
260 1123 1140 1186 |172 | 187 |207 | 226 | 248 | 270 | 294 | 320 | — _ _ _ _ -
e 1147 | 167 | 187 |207 (226 |250 | 274 | 303 [ 330 | 362 | 396 | 4.32 4.70 | — ~ _ _
=37 1186 1178 |189 |220 |241 [267 | 293 | 324 | 354 | 3.88 | 4.26 468 | 507 | 540 | — _ .
38 78 1202 | 227 |251 |275 1305 | 335 | 372 | 407 | 447 | 483 | 541 | 592 | 634 | — - —
N aza |- 227 |266 |282 300 |344 [ 379 | 421 | 461 | 508 61 | 618 | 679 | 720 | — |- |-
: 445 | — 230 | 269 |298 326 [363 | 400 | 444 | 487 | 637 | 694 655 | 7.20 | 7.75 | 851 | - - |
; 483 |- 261 |283 325 | 356 | 3.97 437 | 486 | B3¢ | 590 | 663 | 721 | 7.956 | BE7 | 945 | — ~
° 51 - 276 1310 | 344 |377 |421 | 464 | 516 | 667 | 6.27 | 694 | 7.69 | 848 | 916 } 101 |- _
57 |- _ a9 | 387 |425 |474 | 623 | 583 | 641 | 710 | 7.88 | 874 | 9.67 | 105 |16 |126 |-
603 | — - 370 | 411 | 451 |503 | 555 | 619 | 682 | 756 | 839 | 232 {103 ;112 [124 |134 |-
635 | -~ - o0 | 233 |a76 |52 | 687 | 665 | 7.21 | 800 | 889 | 988 [ 1098 [119 [132 |142 |-
== a3z |480 |527 |59 | 651 | 727 | 801 | 880 | 990 | 11.0 |122 |133 | 148 160 | -
761 | — ~ |- =24 1575 |644 | 741 | 795 | 877 | 974 | 108 | 121 |[134 | 14.6 163 | 177 | 196
T~ 1= 1= [~ |ez6 |700 | 774 | 866 | o56 106 |18 [132 |147 | 160 179 | 194 |21.6
wo |- |- |- |- e |767 | 838 | 937 \ 103 | 116 |128 | 143 [160 |174 |195 |211 |236
—= - 1= 1= |- |- |87 | eea|108 [119 |133 [148 |165 [185 |201 |226 | 246 |275 |
13 11— 1= 1= 1- |- |- [ws |122 [135 |150 [168 |18,
127 I [—- _ I I 136 | 15.0 ] 168 |18.8
- | — | I -
EOTE. Eor alloy steel types 629-470, 629.590 and 762 the above mass values multiplied by a factor of 0.885 apply.
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il L

Pﬁﬁmzm_mx m_“. m&% n_.-.-_..w:ﬂ .nmm.m:m of tubes [ Table 18. Drill diameter sizes for method A | —
for verification of leak tightness

Drill | '

!

Qutside diamater

of tube

E.1 General diameter

The tubes shall be tested in accordance with BS 3889 : Part mm mm
2A, with the options of BS 3889 : Part 2A as specified in < __
E.2 and E.3 and with the modification to BS 3889 : Part 25 1.20 |
2A as specified in E.4.

s speciiee ! > 25 < 45 1.70
E.2 Test procedure > 45 < 65 2.20
The tubes shall be tested for verification of leak tightness ~> 65 <100 270
using a concentric coil or a rotating tube/rotating coil

>100 <127 3.20

m,ﬂn,.ﬁ n::m::mn_‘.:mn_:mﬁn_mmnzcma*n_._.:ﬁ:oam.pm:mm
of BS 3889 : Part 2A.

Tshie 19. Notch dimensions for methed B

L N T -

E.3 Reference standards

The equipment shall be calibrated using reference standards Depth 12% % of the specified tube
orepared in accordance with 5.2.4{a) for method A and thickness
5.2.4{b) for method B of BS 3889 : Part 2A : 1986. . - 1
The dimensions of the reference hole {method A) and the Minimum depth 0.6 mm
 reference notch {method B) shall be as specified in tables T
18 and 19 of this Part of BS 3059. Maximum depth | 1.5 mm B ,_
@S Tolerance on depth | £ 15 % of notch depth
. E.4 Assgssment of results
Q Width Not greater than the
The results B the test shall be assessed in accordance with notch depth with a
clause 7 of-BS 3889 : Part 2A : 1986, except that 7.3({b) minimum of 0.5 mm
shall be a_w%nﬁ_ by the following. ~ .
‘Explore uspect area of the tube by dressing. If the Length .mpm _ﬂﬁﬂ”ﬂﬂmﬁu&
Emum thickness E_a—.j the ....__.mmmm.“_ area remains within the manufacturer for
thickness télerance either: calibration and checking
O (1) retesP the tube using the selected eddy current purposes

methodGh accordance with this appendix and if no

mmu_._m_mnaﬁm:maﬂ:ﬁn?mm qmuﬁ_&m_m_.:._na:n_xmn:
the .EUM_E: be deemed to have passed the test; or

(2) subject the suspect area 10 magnetic particle
inspection in accordance with BS 6072 to ensure that

dressinathas resulted in complete removal of the
imperfegtion; the tube shal{ then be deemed to have
passed %m test.

Appendix F. Ultrasonic testing of tubes
for the detection of longitudinal
imperfections

F.1 General

If the tubethickness within the dressed area does not
remain within the thickness tolerance or if on retesting
using the gddy current test method signals are cbtained
that give uqra..mmmm_.,_..m_m_.:.. condition, either:

(i} cut Bff the suspect area, the remaining tength being
deemed:to have passed the test; or

(ii theube shatl be deemed not to have passed the test.

The tube shall be tested as specified in F.2 and F.3 and
with the modification to clause 9 of BS 3889 : Part 1: 1 083
as specified in F.4,

F.2 Test procedure
The tube shall be tested for the detection of imperfections

LL
m a that are oriented predominantly fongitudinally to the major
,_plu. al axis of the tube in aceordance with method A of BS 3889 :
Anuv _m Part 1. Scanning shali be carried out in both directions
m LL of beam travel in accordance with figure 1{a) of BS 3889 :
= LL Part 1 : 1983.

o
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gure 1. Example of lower confidence lines {for steel 762)
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of room temperature tensile

¥
Table 27. Parameters for lower confidence lines: Table 30. Parameters for lower confidence lines:
steel 629-590 steels 316551 and 37165852 |
Temperature 0.2 % proof stress st two lavels Temperature 1.0% _u_.d_na stross at two _r:u_u
of room temperature tensiie of room temperature 1.0 %
strangth 7 praof stress
620 N/mm? 250 N/mm? _ 350 N/mm?
°c N/mm? °c N/mm? N/mm?
350 322 250 143 215
400 316 300 136 { 207
450 310 350 131 200
500 290 400 126 194
560 _ 235 _ 450 122 190
Q 500 118 184
- - 550 115 180
mm.ur_m 28. Parameters for lower confidence lines: 600 113 177
steel 762 650 110 173
0.2 % proof stress at two levels 700 108 163

strength

illnlilr

Table 31. Parameters for lower confidence lines:

°C & steel 321851 (1010} and 321551 (1105)
mmow. -
s Temperature 1.0 % proof strass at two levels
4 m of room ternperatura 1.0 %
meS proaf stross
| 5005 260 N/mm? _ 350 N/mm?
= N/mm? N/mm?
-—. - : 160 247
Tabie 29, Parameters for lowar confidence lines: 300 183 240
stee? 304851 |
350 148 233
Teriparature 1.0 % of proof stress at two kevels of 400 144 227
| A room temperaturs 1.0 % proof 450 139 220
S stress
= 500 136 215
% 350 N/mm’ 550 134 211
Fe =
Co N/mm? 600 131 204
2503 207 650 127 194
3005 199 700 121 180 |
mmmm 126 190
400~ 120 184
450 117 180
mSH 115 177
5507 112 173
600= 108 168
Hig | 104 155
Ei%.o 99 138
S
=
8
W 2
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This British Standard, having been prepared under the direction of
the tron and Steel Standards Policy Committee, was published under
the authority of the Board of BSt and comes into effect on

31 August 1980

© British Standards [nstitution, 1990

First published, as part of BS 3059, December 1958
First revision August 1968

Sacond revision, as BS 3059 : Part 2, September 1978
Third revision August 1990

ISBN 0 580 17547 2

The following BS! referencas relate 1o the work on this standard:
Committee reference ISM/73/1 Draft far comment 87/40959 DC

British Standards Institution. !ncorporated by Royal Charter, BS1 is
the independent national body for tha preparation of British
Standards. It is the UK member of the International Organization
for Standardization and UK sponsor of the British National
Committee of the International Eigectrotechnical Commission,

In addition to the preparation and promulgation of standards, BS1
offers specialist services including the provision of information
through the BSI Library and Standardline Database; Technical Help
1o Exporters; and other services. Advice can be obtained from the
Enquiry Section, BSI, Milton Keynes MK 14 6LE, teiephone

0908 221166, telex 825777.

Copyright, Users of British Standards are reminded that copyright
subsists in all BS! publications. No part of this publication may be
reproduced in any form without the prior permission in writing of
B31. This does not preciude the free use, in the eourse of
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implementing the standard, of necessary details such as symbols and
size, type or grade designations. Enquiries should be addressed to
the Publications Manager, BSI. Linford Wood, Milton Keynes

MK 14 BLE. The number for telephone enquiries is 0908 220022
and for telex 825777.

Contract reguirements, A British Standard does not purport to
include ait the necessary provisions of a contract, Users of British
Standards are responsible for thetr correct application,

Revision of British Standards. British Standards are revised, when
necessary, by the issue either,of amendments or of revised editions.
it is important that users of British Standards should ascertain that
thay are in possession of the latest amendments or editions.

Automatic updating service. BSI pravides an economic, individual
and automatic standards updating service called PLUS. Details are
available from BSI Enquiry Section at Milton Keynes, telephone

0008 2211686, telex 825777.

Information on all BS! publications is in the 88/ Catalogue,
supplemented each month by BS! News which is available 10
subscribing members of BS1 and gives details of new publications,
revisions, amendments and withdrawn standards. Any person who,
when making use of a British Standard, encounters an inaccutracy or
arnyiguity, is requested to notify 88t without delay in order that
the matter may be investigated and appropriate action taken,
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Committees responsible for this British Standard
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BSI BS%3059: PARTxZ 0l MM 1ik24kL9 0502501 349 W

STANDARDS

Amendment No. 1
published and effective from 15 September 1995
to BS 3059 : Part 2 : 1990

Steel boiler and superheater tubes

Part 2. Specification for carbon, alloy and austenitic stainless
steel tubes with specified elevated temperature properties

Revised text
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After the entry for table 10, insert the following.
10a Estimated average stress rupture values for steel 91.

Au}\.,_ AMD 8707/September 1995
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Table 2 Steel type and type number

Immediately after the seventh entry (for steel type number 629-69)) insert the
following new entry.

9% chromium 1 % molybdenum, 91
vanadium, niobium, nitrogen

.Pw@u 8707/September 1995
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‘ _H.mw_m 3 Chemical composition and mechanical properties at room
ﬁmm%mamﬁﬁm
mmm attached.

E@. 8707/September 1995
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le 4 Permitted deviations of the product analysis from the
cified ladle analysis

Hnﬂ,oEHE._ 1 delete ‘629470 and 629-590" and substitute ‘629470, 629-590 and 91'.

RV
Inthe second block of steels, below the entries for molybdenum, insert the
foffowing in columns 2, 3, 4 and b.

O

{ Nickel <50 0.07 0.07
| Miobium <020 0.005 0.005
! Vanadium <0.35 0.03 0.03
inium <0.045 0.005 0.005
Nitrogen <0.070 0.010 0.010
Copper <0.25 0.05 0.05
EWV 8707/September 1995
e e e
S

Qf.m:mm 8.2 Elevated temperature minimum proof stress values

%Mﬁm the existing note and substitute the following.
@@.ﬁ The values are not normally subject to verification except for steel type number 91.
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Table 8. Chemical composition and mechanical properties at room temperature
After the seventh entry (for steel type number 620-590) insert the following new entry (headings given for information only).

Mechanical properties at room

GHI W) esussy imoUlm pepuuad ﬁul@l
1S9 ylm asU
uemisu)

Steel type 'Il:;?e Chemical compesition (ladle analysis) (see notes 1to 3) temperature (see note 5)
C 8i Mn P 8 Cr Mo Ni Others R. B A._
(see notes 3
and 4)
min. |max. |min. [max. jmia, jmax. |max, |max. min., |max. [min, {max. ‘min. [max. min. min. [(max. | min,
% % 9% % % % % % % % % % % % % N/mme | N/mm? [N/mam? | %
9 % chromium g1 |0.08 |0.12 0.20 [0.50 0.30 |0.60 10.020]0.020}8.00 |9.50 085 [1.06 |— 0,40 |Nb 0.06 to 0.10 450 630 (830 |18
1 % molybdenum, VvV 0.18 to 0.25
vanadium, niobium, Almet 0.030 max.
nitrogen N 0.030 to 0.070

In the colurmn headed ‘Rr’, insert ‘(see note 7) after the column heading.
At the end of note 4 insert the following: “This applies also to steel type number 81 with the exception of nickel content.’

ejesey IO} JON

In the column headed ‘Others’ delete ‘see notes 3 and 4’ and substitute ‘see notes 3, 4 and 6'.
At the foot of the table insert the following new notes 6 and 7:

o NOTE 6. For steel type number 91 2 maximum copper content of 0.25 % and a maximum
NOTE 7. For steel type number 91, a maximum tensile strength of 780 N/mm? may be requested by the purchaser.

tin content of 0.03 % may be requested by the purchaser in order to facilitate subsequent operations of forming.

AMD 8707/September/1995
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F\Mﬁ(m, MindmomapinofstrespialvesdRaie) foscubammanganese and ferritic alloy steels at elevated temperatures (see note)

D

Steel type Type no. Final supply condition Roo2 min, at a temperature (°C) of:
250 300 350 400 450 800 550 600
N/mm2 | N/mun? | N/mm2 | N'mm? | N/mm? | Nmm? | N/mm? | N/mmé?
Carbon 360 Hot finished and normalized 160 132 120 112 - 108 - - -
Carbon manganese 440 Hot finished and normalized 196 173 168 150 140 - — -
0.3% molybdenum 243 Normalized 221 192 180 176 172 166 - -
1 % chromium 620-460 Normalized - - 187 180 174 169 166 -
0.5 % molybdenum
2.25 % chromium 622-490 Normalized and tempered - - 224 218 204 190 168 -
1 % molybdenum .
0 % chrominum 629470 Annealed - — 121 117 115 112 - ~
1 % molybdenum 629-590 Normalized and tempered — - 322 316 311 290 295 -
3 % chromium 9] Normalized and tempered - 301 344 331 311 286 250 207
1 % molybdenum, vanadium,
niobium, nitrogen
12 % chromium 762 Normalized and tempered — - 345 337 324 296 - -
1 % molybdenum, vanadium N
NOTE. All values are based on tests carrted out in accordance with BS 3688 ; Part | at the specifled strain rate of 0.001/min to 0.003/min.
[AMD 8707]
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g % %Zl NOTE. Notes to this table are located at the end of table 11.
% ] Steel Reference |[Rupture | Estimated average stress for rupture at a temperature in °C of;
=3 time
2 490 1500 |s10 |320 (530 |540 (850 560 (570 [580 590 |600 (610 [620 |630 (640 |660 (660 (670 |680 690
;;" h N/mm? | Nm? | N/mm? | Nimm? | N/mm? | Nmm? | Nfom? | N/mm? | Nmm? | Nmm? | Nimm? | NMmm? | Nom? | Nmm? | Nmm@ | K/mm2 | N/mo? N!r*.'lm2 N/mra? | N/mm? | Nfmm?
X 8% chromium 91 10 000 | 302 283 266 248 230 214 197 182 166 i6l 137 124 111 B9 89 T9 71 63 313) 48 41
1 % molybdenum 30 000 |284 266 248 231 213 197 181 165 1650 135 122 169 a7 87 T 68 680 53 46 37 —
vanadium 50 000 | 276 208 240 224 205 189 173 1567 142 128 115 102 a1 81 T2 64 H6 49 41 — —
niobium ) .
nitrogen 100 000 | 265 247 229 212 194 178 162 146 132 118 106 94 %3 T4 B6b* Yk 50 42 — —_— ——
50 000 |959 o240 222 |208 |18 {171 |55 |140 liz6 |12 100 | s |78 {69 |61 [54x 46+ {837 |— |— |—
200 000 | 264* [236% |218% [200% }183* (16T |1G1* |136* |[121* | 1O8* op* gh* 75k | BT* E8* b1* 43 — —— — —
o850 000 |250* [232% (2i4* |19T¢ |180* |{163* |147* | 132% _H_B* 105* Q3+ 83* 73¥ | 64¥ 56* 40* 41* — — —_— _
) [AMD 8707]
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