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This European Standard shall be given the status of a national standard, either by publication of an identical text or

by endorsement, at the latest by August 2003, and conflicting national standards shall be withdrawn at the latest by

August 2003.

In this European Standard the annexes A, C, D and E are normative and annex B is informative.

Another Part of EN 10297 in course of preparation is :

Part 2 : Stainless steel tubes

Another European Standard series covering welded tubes for mechanical and general engineering purposes is

currently being prepared.

Technical delivery

prEN 10296, Welded circular steel tubes for mechanical and general engineering purposes

conditions.

<r
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Location and preparation of samples and test pieces for mechanical

Tensile testing — Part 1: Method of test at ambient temperature.

Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the

publication referred to applies (including amendments).
leakage testing of seamless and welded (except submerged arc-welded) ferroniagn'etic steel tubes for the detection

of fongitudinal imperfections.
EN 10246-7, Non-destructive testing of steel tubes — Part 7 : Automatic full peripheral ultrasonic testing of

seamless and welded (except submerged arc-welded) steel tubes for the detection of longitudinal imperfections.
EN 10256, Non-destructive testing of steel tubes — Qualification and competence of level 1 and 2 non-destructive

testing personnel.
prEN 10266, Steel tubes, fittings and structural hollow sections — Symbols and definition of terms for use in

dated references, subsequent amendments to or revisions of any of these publications apply to this European
product standards.

normative references are cited at the appropriate places in the text aﬁd the publications are listed hereaﬁer. For

EN 10027-1, Designation systems for steel — Part 1: Steel names, principal symbols.

EN 10021, General technical delivery requirements for steel and iron products.
EN 10045-1, Metallic materials — Charpy Impact test — Part 1: Test method.

EN 10027-2, Designation systems for steel — Part 2: Numerical system.
CR 10260:1998, Designation systems for steel - Additional symbols.

EN 10020, Definition and classification of grades of steel.

EN 1SO 377, Steel and steel products

EN 10002-1, Metallic materials
testing (1ISO 377:1997).

10
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inmions

3 Terms and def

For the purposes of this European Standard, the terms and definitions given in EN 10020, EN 10021, EN 10052

and prEN 10266 and the following terms and definitions apply.

3.1

fine grain steel

steel having an austenitic/ferritic grain size equal to or finer than 6 when measured in accordance with

EURONORM 103

3.2

normalizing rolling

0
o™

H treatment
heat treatment with the object of achieving a hardness within a specified range (+TH)

i

3.6

FP treatment

heat treatment with the object of producing a ferritic and pearlitic structure and achieving a hardness within a

specified range (+FP)

3.7

employer

organization for which the person works on a regular basis

The employer may be either the tube manufacturer or a third party organization providing non-destructive testing

NOTE

(NDT) services.

[1+]
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5.2 Designation

For tubes covered by this Part of this European Standard the steel designation consists of:
— the number of this Part of this European Standard (EN 10297-1) ;

plus either :

— the steel name in accordance with EN 10027-1 and CR 10260 ;

or

— the steel number allocated in accordance with EN 10027-2.

These are given in Table 1.
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Fa55 1.0580 Non-alloy quality steel
E470 1.0536 +AR

E275K2 1.0456 +N

E420J2 1.0599

E355K2 1.0920 Alloy quality steel
E460K2 1.8891 +N Alloy special steel
E590K2 1.0644 +QT Non-alloy special steel
E730K2 1.8893 +QT Alloy special steel
C22E 1.1151

C35E 1.1181

C45E 1.1191 +N or +QT Non-alloy special steel
C60E 1.1221

38Mn6 1.1127

18MnCr5 1.7131 A, TH, #FP +N

16MnCrS5 1.7139

20NICrMo2-2 16523 Alloy special steel
20NiCrMoS2-2 1.6526

a At the discretion of the manufacturer, the tube may be cold finished. The tube shall then be annealed or
normalized, to achieve the required properties.

6 Information to be supplied by the purchaser

6.1 Mandatory information

The following information shall be supplied by the purchaser at the time of enquiry and order :

-

) the quantity (mass or total length or number);

w0 N
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Twenty five tonnes of tube in accordance with EN 10297-1 with specified outside diameter of 60,3 mm and
specified wall thickness of 3,6 mm grade E275 steel in the normalised delivery condition and supplied with specific

18) supplied tubes shall not contain areas prepared and used for hardness test (see 11.4);
inspection.

16) inspection document 3.1.A, 3.1.C or 3.2 (see 9.2.1);
17) hardenability test on a test piece taken from a sample tube (see 11.3);
19) selection of the leak tightness test method by the purchaser (see 11.5.1);

20) coating for transit and storage (see clause 13).

6.3 Example of an order

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:45 2004



T @ © B T g
09 ® £ O — [} ol .
LR o > ol o 2 5
o D 2 o © mmm ] 5 ke
e ® © © C o Nl -—
£ 0 g 9 8 5 G
Qo 2 a e, ®© ©
= C ©
-5 9 ®© o w . B >
W C = o 2
(0] -2 %) kel 2] c =
- ©»O0 =3 c @ : g c o .
oL s 5 © o~ 2 @ o) () ; Q
@ c O Qo . © © P c o rel
w0 o e < L - + o © =) m
2= ®© @ 9o £ Q. © o - 9 ~
= ) 86 A e o ™ e 8 Z
- ) -- a. £
S5 2 S® .= ol = 5 o 9 w
= S €3 D o 2 35 ¥ 2 5 B
Lo o € 3 ® @ @ S ° © g 2 =
2P E £ o @ : .
e 3 a B o 8 &' ~ o ® .5 £ & ©
S 2 P [ Q 2 = = [
® z © C =S 5] N ™ h
a®g 8 F t 3 n % - o ~ 3 E =
B o E £ = e £ ko) © ‘ -~ T 9 o© O [
Lo o0 . < £ : © c - Qo 5
& d € c = ® 8 (& © W 1 & m = £ O
=N © > o el |- ® ) 2 [
S ¢ ¢ ® © =
o 0 Z 8 T = g E£5 " 2 £ o & 4
% E5 = £ 0 8 £ & 3 ©3 € 5 ¥ 08 Y
O o o > ¢ 8 @ P o) g 3 2 3 37
- A= < .= - -2 O
D 0 5 £ = ¢ - @© = 5 o) © S S
€ £ 3 7 5 m E 2 =8 s 2 B & &
©F 2 o 58 S ¢ £ =6 E S § 5 & &
o= e 5 e 9 © 5 : © &
o T w3 .m o nnu ] o Q = € m % 2 Q © Q
d =2 o c . (] ES o) Q ® ®
L TEw ®© =P & v [~ = ) 2 © S o - w =
2 b0 < » > O w - ® = & -~ o £ © %
C BHES n =< S e £ 2 4= © © © 9o 5 0
& L8292 3 L 35 & = ¢ 2 &9 o s E £ 5 o
5 e®3 5 o O S > B ¢ 2 ¢85 2 S © I T §
= 35 O © 5 . e =2 .22 33 =] = () i) c
o T .WV © = m W 3 ] 3 B > = - ® ®© s G = £
= 2.0 f= E »® 50 o £ o = &9 & o & 5 o B
o B = @ = £ g & o ;.2 - 5
g <Bs=s o T £ <c5 L B o 5 > © > Z 7
i @ c E -2 c o @ © e) Z o L2 o =
B uwXo Q ® 2@ =5 e 3 ; @ - i © =z 2 o
c o> < w ] 5< T3 @ 3 o = 5 —_ = o <o
fon © ) - 7] = o ® L = @ — (e < 7] o > c
(o] , P > w © = & = <] Ma m_.v ' - c » <
BO©pa = T g [&) o - S 2 c o = o
[} -0 © [ > C S o] a @ R T o £ © o
e © w9 c ) o " 3 c = o o C o) A
G 3 = 2 b & 4 - © £k S P > o
$ ke = 5 9298 v ® 3 ] R} ® c o ZF £ £
5 YO = ® o >T o @ e (] s 8 0O & a8 = =
O w5 S T 5 §0O e g = PR o o B
o ™ ABE . L] 2 Sa 35} [Pe) c @ y © 13 @© = o™ ® [} o~
o %] - B © © 3] = 0 - 0 @ ® £ o w m G 3 m o
S L2088 o T S & gs o 8 £ 8 Teo 3 T c > B 9 3
@ L Q 0 < 2 = o B 5] 5 = C ©c o = L >
Q2 .
e Cos9 g & e S5 ©8 ® © o S BE 8 ®e g £ 3 0
w °29cS & 3 S £ »>c¢ = = 2 os 5 00 o £ 8 © 4
v ELoo 2 02 t 5@ c =« B s &£ » o & - ® &
S wH L e = © o 2o - s & T o B " © <L =
Q B® Q= ~ © O E0G ) w @ © 5 0 s = & £ = 09
O B elF c L - i} © - ] ‘ = ©E & = ¢ =
< L ES® > = £ ® [ - = 5 s < =
& 2832 L8 3 g 8 3E e £ B s &2 ® 8BS % 3 £ § ¢
o ¢QLag B & 6 v 9% w w 1o} 8 'S @ @ ¢ 2
2 &k [+} © o) i ” 2 3] ; = c ° © 7] o
E =00 5§ 2 E o O« B B 0§ ® > 3 a*® £ & =S
2 2L 3] D o =
s B8 °Ew g 2 L B o o g = S 2 2z ® 2 2 S8 £
= CoOo = @ c R = - s = o £ =
£E 2582 § 8o 8 2 3¢ & §f & 2 - Zes £ E & 8
8 ELEEZT A »g 2 ~ E & = 8 >0 8 8 8§ & &
B 6385 o O o 2 o w3 O , 5 c & o © 5 ©
e ESZE3 35 5 83 2 82 5 f£e £ 358 2 2 2 K b
AR c Lxa e N e o o c g 538 2 @] = 5 ™ o5 £ L £ N o o
M~ = W 2we3 ~N OO [ Ll = [ e N pid = O ~N&2 - == - Z2 Z =

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:47 2004



L

"Z-ZSONIDINOZ PUE Z2-ZOWIDINGE 'SSIOUNIL 'GIOUN9L Jo) Aidde Ajuo d4+ pue H1+

9
‘s|og)s |eloads Aoj|le Jof saldde Ajuo g uondo p
"POWIDFE PUB FOWIDGZ 10} sal|dde Ajluo uopuod Yy+ 4
‘UOIIPUOS Y+ Ul paliddns shem|e si 4oiym 021 3 apelB 1o} jdaoxas pazi|iuliou Jo paj|o) SB UOIIBIoSIP SJaInjoeinuew sy} 1y q
‘g|qeoldde joN = - ‘Aojepuey = A e
W 0L 12 6 UeRdQ) - - -  uoRdo N p 8 UORdO o dd+
N 0l 40 6 UoneQ - - - ¥ uondo N p 8§ LORAO o H1+
N 0l 4o g UondQ - - - ¥ uondo N p § uondo v+ L'V elqeL
J uonRdo) 0l 406 Uondoy - - - ¥ uondo N p 8 Uondo N+
- 0l 4o 6 uoRdo - - - - N p 8 uondo v+
N 0l 4e 6 UonRdQ - € uoido - ¥ uondo N g uondo v+ -
g uonco - g uoido - - W N 10+ ) 9elq8l
- 0} 4o g uondo - £ uondo - - n g uondo o dV+ -
W 0l 4o g uondo - € uodo g uondo ¥ uondo N g uondo v+ -
g uondo - G uond - - +
O N N 10 b goqe]
- 0l {0 6 uondQ - g uopdo - N N g uondQ N+ oL
- 0l {0 6 uondQ - g uopdo Z uoido - N g uondQ ov+ -
- - W - - N N - 10+
- - W - - W n - N+ 6 Pue y ss|qe|
- - - - - N n - N+
8 pue ¢ ss|qe |
- - - - - N N - q dV+
uopuod uoIpuocd UoIpuod
10+ pejeinuis [N+ psienuig pIEPUR)S
189] JO LOED sisfijeur
19} SsauUpieH A)lgeuspieH 159} Joedw] 189} 9|Isua ] }SED
wawalnhes | uonipuos | (s)s|qel (s)e|qeL
e Sjudwdiinboua 359 Apiqeuspiel | Aaaaleq | o|qeoaiddy |  sjqeoijddy

sjuswalinbai pue suondo pajeas ‘suCFIPUOd LIdAISP Jo KAlewwng — g el

() €002:1-26201 N3

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:49 2004



- w
( < £ 22a
I—”. - -+ 4 e
7] ™ B =T
N = £0653
O ‘G -
0 — 5 ©
e & &le » 5 e T
+ < =
o ® 033 ] " 2aoe <
o B =" 0 | wi O
L Fca = R =P i
2} > “ 5 E|log o9 = E
g § BSs S |£8 < 38| @
o = ET o 2 10¢ E D e o 5
£ © ¢ c ° - - - SO =
O = w8 ® EN v —_ = o o
Pud 2] 80 <L = Sy ]
= I o> £ pald 2
8 ¢ 12z 3 SEEEEE =
27T o3 | o S| od | ¢ b
= 5 =33 g |» s |g(a]|ald|e 5
.nnu » 2 o Tz ks e o|lo|lo|lo| o 5
= = (%) +=
%) © > R o~ - - o - c
e E =% = x 8|28 |8|8 8
= c s | ] e lea | 8| e
£ S 2.2 o = Qe o
£ Qo 8 &< - = S|lo|dg|s|o &
= 6 — T
= = N
5 S © 8 Fy % oclolo|e|o o
8 o N0 = © N ey 5
O - (o)} = .nla - = | v | v | e [ ©
= “ N .nn.v %] v = 5
2 82 25g 5§ | = : - 5
7 2 c o 2 o b g
- = Z © » c = 1 1 ] 1 Qv‘. =
- ; 2
® ® 552 - bl
2> + o w % wlwlole|o °
g S g 2@ B ® Gl @]|u | g
2 5 a t z 1S = clo|lag|lao| o iz
= e 2%E0 ® |5 5
© o L = . c . . ®»
2 . T2ws ® = 2 s
7 © M~ .m C = O - = i ] 1 1 - o
P 4o o853 3 £ S £
D o) c [ ®
Q =7 g o .
> mv _n|d T nnuu m - PY4 ,7U bl BV N ﬁ._ M
= 5 o=’ c ] T O] NN E
o £ 8 25 ® 2 £ S|lo|log|s|o £
8 %g 8sEy Elo 2
D 8 37 g5 0o e 12y °
g ©5 §22° a £ g
= - - -
s 2o ggP285 E i © =
c < 98 g3 o . =
0 + » — T g 2D —_ — Dl |o|w ©
— > = necgo o Do || N[O || ™ >
2 ©o ELC Co_ o e | R(N|Y|Z|8 "
= 2o |ld|lo|la|ld|c
g8 3 gL Zock E|lg R B Bl B el 2
S B 83 =255 §|% .-
o) 5} _n|d m.. S O m £ i P o
nmv o £ s°5 0 o= @ 3 £
e —_—— -
o nr.u . um [CR P =] _ % = " o _ © .m -
- w5 =2gt=3 3 ] wlo|lw |, o =8
—_ @® b= 8T ™ |®» c o || v | B~ 3 =t
=} = >
© < © c o —_ N N o | 2| =<t Q
o c o o N < 5
©C >o n. - Loo-e 9 () | o | S| =
T S5 ©Y? M a0 o 53 w )
c - B o
|nnv © _nla ...nlV <t ‘c :inuv M _nla 2] @ o O
o —_
C %2 7 35&
W =2 .2 =
S KO WEE-.
N 2o ©& BITY
: £ . c © [TREogN <Y N
0 = w =+ Z 060w -

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:51 2004



€l

() €002:1-26201 N3

XBW % 0Z0=A+AN o

‘Aldde Jou S80p JUSILIOD |V [)0} WL 3L} Juasald aue sjuawale Bulpuig-N JOUlo Juaoyns i q

‘L°/ os|e 898 e
2L - G0'0 | €0'0 | 0200 | 020 | 020‘0 |00 |oc‘0|G¥ 0| 0E0 | DE'0 | G200 | G200 | oL L | ov'L|og'a| - |02 - £688°) ZA0€L3d
oGL0 | 80°0 | G0'0 |0 LO0| 0200 | 0g0 | OLO'0 |O¥O| - |800| - 0€e'0 | Se0'0 | 0200 | 0L L |og'L|og'o|0L'o|geo| 9L0 | ¥ro0'L 20653
2020 - G0'0 [090°0| sz0o'0 | 020 | 0200 |08'0| - |oLo| - 0e'0 [ 000 | 000 |oL'L|o0'L 090 - |02 - 1688°L aN09v3
2510 | 80°0 | G0‘0 |0 £0°0| 0Z0‘0 | 0€'0 | OLO'0 |OF'0| - |s800| - 00 | |e00 [ 000 | 0L°L |0’ L|0S'0| L0220 9L°0 | B6SO’L 2rogy3a
ZL'o - GO0 | G0'0 | SL0°0 [ s€'0 | oZo'0 |0S0| - |OLO| - 0e'0 | 0e00 | 0200 |G9°L [06'0|0s'0| - [0Z20 - 02¢60°L aNssed
GO0 - €0°0 | 90°0 [ S10°0 | G0 | 020’0 |0E0| - [olOof - 0e'0 | 0e00 | 0200 |O¥'L|og'0|ov'e| - [0Z20 - 9610’1 asied

laquunu
“XEUd pujies] Kewl xXeul Xeuwl Xeuw “urd XeuW | ‘Uil | Xew | Uil | txeewd “XeL ewl Xewl | Uil | rXe | Uil | rxXewd |otuiud 19918 aweu |991g
qlelol
A 1L aN N no v IN O 19 S d vin s 2 ope.b |os)s
eSSRW Aq o, ul sarpadoud Joedw paiyioads ypum sagny 104 (sishjeue }sea) uoiisodwod [eoiwayd — ¢ a|qel

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:53 2004



; ol|lole
r 3 ' T B T RO R =)
o o — | ¢ N
bt ) — m ~ N N
o] 1] Z
= © c o|laolw
= m m ] ] ' 1 1 o) | QO | ©
Q| = | v
>
o
o 3 o2 (o e I (e T I oo T o T I v
s o N R R AR RN R R A )
= o £ olo|g|lo|lo|lo|o
"]
< =
wlwlow|lw|w b c 10 wlw|w|o|w
» mw Dl ||| -~ = V| e Lot et ol Sl et
£ olelaelel2 » S =) S|lo|lo|o|o
: o|lo|lo|lo|o ]
©
* N|BB| K8 @ 5 ole|lv el
n. | © Slola|lolo s o ®© NS« ||| S
E olo|o|lo|lo S| 9 [ | E || |- |- |N|o
¢ olo|lolo|w S IW. © . clolo olo|lol|ol o
@ el I B I B 5| ® £ S|l |R|&H|[& &R
.mm E Cle|lo|o| T € £ 1S clo|log|log|lo|lo|~|g
-4 . - - = o)
: olo|lolo|o z o . o 0|0
s |f|lela|e|= v & X |18|38lal8|3|3|8]8
E o|lo|lolo| -~ o ) »|® Sla|la|lalala|la|o
w B S clo|lg|lc|lo|lo|c|o
5 olo|lolo|w
SOISISIE132 o w o]z |8l8lelglslelgly
£ ololo|lo|o S o nl® M N ISP It M IOC R I
== - ® @ (=1 I == R el e N el e =]
» © = .m € clo|lo|log|lo|lo|o|o
c Y
— I ' ' 1 A o o -’ . —_ - - —_ - —_
: - ololo|lolo|le|o]lo
E =) e 5 ] S S|S0 | S|
- Tololola £ g c| € olo|lo|ao|lo|lo|o|o
> > =z
o N[ Do < z £] = R I = [ s
: l|@ Qe P ? c clolvwiololololo
£ o|lo|lo|loc|o ® 2 £ S|D | | SO (w | Ao
3] = 5 S ol|lo|lo|log|lo|lo|ao]| o
: Mlo e | =) c
= ol K B A R ¥ © % ol|o olo|lo|o|lo
£ o|lo|lo|lo|o @ + ol s < | = <t ||| S| @
= 4 £ o|o oclo|lo|lo|lo
—_ mll, | — — M~ W hv\ .
Poe|lw|lo|lo|lN|lw N 3 Wl ol |~|lw|o|<t|=
o 2E|[= =N $ c o (N |h || D] =
ARG B B D B B R .0 £ o|lo|lo|log|lo|lo|ao]|o
113 < hund A - At ~ N~ - M C
e (] )
® 2z 8| | (8858|8988
o © o = A B I BEN ) 28N
Sl lpe|lwjiwlwlw| s E £ g clo|log|o|lo|lo|o|o
o) 0] Ml (aY] [fe) w0 o M N O o)
; o & N33 8| © Slo|low|lw|o|w o | o
- — . E A . L
= A(V Alv ,I.U C [ap) d G O [s2} > - o™~ N = [£9] <
© o h [0 m o N N o™ [§] Tp] 1) Te}
o & s P~ P~ P~ I~ P~ e} © «©
= 2= =|<<]=]~
) o
£ °
(&) g
o Y — "
| 5 m w | st | s 3 ~ 3
© 0| ® TlelelLle = Q e
- c = | 2| =2 | =2 = LN
o 1] (@] Arw mlv — Arw pd © Mw
T — | BENORNE® s [ 5
e 3 DS | Q 3 <
[ n N | | 0| < [ [V AV
() 130 <r
-
] £

Copyright by the Furopean Committee For Standardization

Sun Jan 04 16:26:55 2004



Al ANANTT A _ NNANND TN
|l A BV VA NFENEAV I I NN =}
L= R AL AV =y

Teolal. 7 [ YNNI DRSS Iy UGN PRS- JULY- DUGUIpNY 1P ST R gy Rty JU SGrY MRS 7 . PRK By [N PRSP Rty Ry iy
1apig 7 — rermimissIinIe Ueviauons OF e Proauct andatysid 1ol e dPeCitied lnims on cast anarysis
Eiement Darmiccihia daviatinn an
LA LR g R LY 1 SHINIVIIVIV UL ¥V IULIVIL il
PPN R TP R g
e proauct andalysis
0/ v mace
70 UY NdS3
~ ~ PPN
[ < N KR + N nNo
g = V,J0 T v,va
>N KK <N KRR + (0.0%
TNV = VLUV _ Vv
o ~ A ~ -
S! N /N + 0 N/
>4 = v, 0v - v,uyv
Mn <1,70 -0,05/+0,10
P <0,035 + 0,005
<0,040 + 0,005
Cr <200 +0,05
>2,00<2,20 +0,10
Mo <0,30 +0,03
>0,30<0,50 + 0,04
Ni <2,00 + 0,05
>2,00<2,20 + 0,07
Al total >0,010 - 0,005
T N 4L N NA
U S U200 VAV
N2 NN TN L N N7
> U0 S ufu v,
N < N NIOE + N NN2
N > U,ucy T U, Uus
Nh <N N7 + 0 N1
A 19 >~ yU,ui v,U
- o~ LA
T1 < N N&Af + 001
L > v, vdv TV,
v; ~ e P
\/ < N 20N + N nNo
v RV AN T u,us
o n =m . . o
X 1 Niacrhaniral nroaonoarfinc
e NI W ILAL I W -". v!-'vl VW
[ ] Car titlhan mada ~fF atnania aavoarad ki Tahkhiaae 2 A B and 8 tha manhaniaal nranariiag far tha ralavant
0.a2.'1 rOF Woes MalGc O St GOVETEl OY 140188 9, 4, 3, dainlG o i MaeGndniGar DIoparies 10 e raigvdiit
SNT i _—_ O o AN a4 v an '
dailivary condition in Tahiee 8 G 10 11 and 12 anniv
U\JIIV\JI'V WATIWIMWVIT T T UVIVY Wy Wy TW, L Wl e uyvl!-

8.3.2 When specified, for tubes supplied as rolled or annealed in grades of Table 5 the mechanical properties in
Table 10 shall apply for a sample submitted to a simulated normalizing treatment (see Option 2}.

Option 2

+N and the results reported.

A tensile test shall be carried out on a sample test piece from a sample heat treated to the condition

8.3.3 When specified, for tubes supplied normalized in grades of Table 5 and for tubes supplied as rolled or
annealed in grades of Table 5 and 6 the mechanical properties in Table 12 shall apply for a sample submitted to a

simulated quenched and tempered treatment (see Option 3).

Option 3

+QT and the results reported.

A tensile test shall be carried out on a sample test piece from a sample heat treated to the condition

8.3.4 When specified for tubes supplied annealed in grades of Tables 5, 6, and Table A.1 or for tubes supplied in
delivery condition +N, +TH or +FP in grades of Table A1 a tensile test shall be carried out and the results reported

(see Option 4).
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inspection.

8.6.1.2 The internal and external surface finish of the tubes shall be typical of the manufacturing process and,
where applicable, the heat treatment employed. The finish and surface condition shall be such that any surface
imperfections requiring dressing can be identified.

8.6.1.3 It shall only be permissible to remove surface imperfections, by grinding or machining, provided that,
after so doing the tube thickness in the dressed area is not less than the specified minimum wall thickness. All
dressed areas shall blend smoothly into the contour of the tube.

8.6.14 Surface imperfections which encroach on the minimum wall thickness shall be considered defects and
tubes containing these shall be deemed not to conform to this Part of this European Standard.

8.6.2 Soundness
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subs;quent Hénd]inlcj, ‘HoWé-\;e-r‘tube-
8.8 End preparation

Tubes shall be delivered with square cut ends. The ends shall be free from excessive burrs.
8.9 Dimensions, masses, tolerances and sectional properties

8.9.1 Outside diameters, wall thicknesses and masses

Preferred outside diameters and wall thicknesses have been selected from EN 10220 and together with additional
diameters are given in Table 14.

The masses for these dimensions are given in EN 10220 or shall be calculated using the formulae in Annex E.
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(D

Tolerances on outside diameter (D) and walii thickness

a

c
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e
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Out of roundness is included in the tolerances on outside diameter and eccentricity is included in the tolerances on

The outside diameter and wall thickness of the tubes shall be within the tolerance limits given in Table 15.
thickness.
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Table 15 — Tolerances on outside diameter and on thickness
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8.9.4 Sectional properties

The nominal sectional properties shall be calculated in accordance with Annex E.
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10.2 Preparation of samples and test pieces

10.2.1 General

Samples and test pieces shall be taken at the tube ends and in accordance with the requirements of EN ISO 377.

10.2.2 Test piece for the tensile test

The test piece shall be taken in accordance with the requirements of EN 10002-1.

For tubes with D less than or equal to 219,1 mm, the test piece shall be either a full tube section or a strip

Test pieces shall be taken and prepared such that the axis of the notch is perpendicular to the surface of the tube.

10.2.4 Test piece for hardenability test (Jominy)

Test pieces shall be prepared in accordance with EN 1SO 642.

When a test piece from a thick wall sample tube is used (see Option 17) the axis of the test piece shall be located

at a distance of not more than 20 mm from the outside surface.

10.2.5 Test piece for hardness test (Brinell)

Test pieces shall be prepared in accordance with EN I1ISO 6506-1.
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If a yield phenomenon is not present the 0,2 % proof strength (Rp 02) or the 0,5 % proof strength, total
extension (R, 5) shall be determined. In case of dispute the 0,2% proof strength (R, ;) shall apply.

— the percentage elongation after fracture with reference to a gauge length of 5,65V,

If a non-proportional test piece is used, the percentage elongation value shall be converted to the value for a gauge
length L = 5,65V8, using the conversion Tables given in EN 1SO 2566-1.

11.2 Impact test

11.2.1 The test shall be carried out in accordance with EN 10045-1. The test temperature shall be - 20°C for
mandatory tests and 20 °C for optional tests (see Table 17).

11.2.2 The mean value of the three test pieces shall meet the specified minimum average value given in Tables 9
and 13. One individual value may be below the specified value, provided that it is not less than 70 % of that value.

r 7 wwA r >
14 2.3 If the widih {7 of the test niece ig less than 100 mm. the measurad imnact enerav (K7 Y cshall ha converied
171.2.& ITThe wiginh {/#) Of The 188! plece Is§ less Than 11U mm, the measured 'mpact energy (KJV ) shall be gonveried
Uy MY !
tn imnant anarcg TV niaine tha faliauinc aniinbine
10 Impact energy (K j using tiné 1onowing equation

U VoART T F R
Kl = i3 {13
ANV ~ \1y
~ 117 M
144
U
wrhiere
K ig the calclliated imnact enerav in inliag:
ES N4 I IV LW WU T HTVOUWL Wil g'y, i _I\JU'U\);
17 i the maaciirad imnant anarayv in innioe
£ 1S WG MCAsUrCa impact Cnorgy in Jouics
1774 e fha widiinh Af tha fact niaca in miliimairac
44 IS NS WIGTN OF tne 1861 PICCC I MiniMeues

The calculated impact energy KV, shall conform to the requirements given in 11.2.2.

11.2.4 If the requirements of 11.2.2 are not met, then an additional set of three test pieces may be taken at the
discretion of the manufacturer from the same sample and tested. To consider the test unit as conforming , after
testing the second set, the following conditions shall be satisfied simultaneously:

— the average value of six tests shall be equal to or greater than the specified minimum value;

— not more than two of six individual values may be lower than the specified minimum value;

— not more than one of the six individual values may be lower than 70 % of the specified value.

11.2.5 The dimensions in millimetres of test pieces, the measured energy values and the average value shall be
reported.
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Z is the identification number (e.g. order or item number)

12.2 Where the products are supplied bundled, the marking required in 12.1 may be on a label which shall be
securely attached to the bundle. Additionally the label or tags shall identify the diameter, wall thickness and type of
length of the tube.

13 Protection
The tubes shall be delivered without temporary corrosion protection unless Option 20 is specified.

Option 20 Tubes shall be specially protected for transit and storage. The type of coating shall be agreed at the
time of enquiry and order.
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Steel grade Heat Treatment for the delivery condition
Steel name Steel number
+A +TH +FP +N
C10E 1.1121 650 to 700 - - 900 to 920
C15E 1.1141 650 to 700 - - 890 to 920
C15R 1.1140 650 to 700 - - 890 to 920
16 Mn Cr 5 1.7131 650 to 700 850 to 950 900 to -1 000 | 840 to 870
16MnCrS5 1.7139 650 to 700 850 to 950 900 to —1 000 | 840 to 870
20 Ni Cr Mo 2-2 1.6523 650 to 700 850 to 950 900 to —1 000 | 850 to 880
20 Ni Cr Mo 8 2-2 1.6526 650 to 700 850 to 950 900 to —1 000 | 850 to 880
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Only water quenching.

b

These temperatures apply when normalizing is carried out prior to quenching and tempering.

[of

Only oil quenching.
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Brinell hardness in delivery condition

Steel grade
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Calculated inside diameter
Superficial area/unit length
Cross sectional area
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N 473, Non-destructive testing — Qualification and certification of NDT personnel — General principles.
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means — electronic, photocopying, recording or otherwise — without prior written

permission from BSI.
details are to be used for any other purpose than implementation then the prior

reproduced, stored in a retrieval system or transmitted in any form or by any
This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.

Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.

permitted under the Copyright, Designs and Patents Act 1988 no extract may be
Email: copyright@bsi-global.com.

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
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