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European foreword

This document (EN 10305-5:2016) has been prepared by Technical Committee ECISS/TC 110 “Steel
tubes and iron and steel fittings”, the secretariat of which is held by UNI.

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 September 2016 and conflicting national standards

shall be withdrawn at the latest by September 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes EN 10305-5:2010.
In comparison with the previous edition, the following technical changes have been made:
a) References were adapted;

b) The options were renumbered in such a way that now throughout all parts the number of options
are the same;

c) Addition of steel grades E460, E500, E550, E600 and E700;
d) Editorial updates.

EN 10305, Steel tubes for precision applications - Technical delivery conditions consists of the following
parts:

— Part 1: Seamless cold drawn tubes

— Part 2: Welded cold drawn tubes

— Part 3: Welded cold sized tubes

— Part 4: Seamless cold drawn tubes for hydraulic and pneumatic power systems

— Part 5: Welded cold sized square and rectangular tubes

— Part 6: Welded cold drawn tubes for hydraulic and pneumatic power systems

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,

Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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1 Scope

This European Standard specifies the technical delivery conditions for welded cold sized steel tubes of
square and rectangular cross section for precision applications.

Tubes according to this document are characterized by having precisely defined tolerances on
dimension and a specified maximum surface roughness. Typical fields of application are in the
automotive, furniture and general engineering industries.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 10020:2000, Definition and classification of grades of steel

EN 10021:2006, General technical delivery conditions for steel products

EN 10027-1, Designation systems for steels - Part 1: Steel names

EN 10027-2, Designation systems for steels - Part 2: Numerical system

EN 10052:1993, Vocabulary of heat treatment terms for ferrous products

EN 10168, Steel products - Inspection documents - List of information and description
EN 10204, Metallic products - Types of inspection documents

EN 10266:2003, Steel tubes, fittings and structural hollow sections - Symbols and definitions of terms for
use in product standards

EN ISO 377, Steel and steel products - Location and preparation of samples and test pieces for mechanical
testing (1SO 377)

EN ISO 2566-1, Steel - Conversion of elongation values - Part 1: Carbon and low alloy steels (ISO 2566-1)

EN IS0 4287, Geometrical product specifications (GPS) - Surface texture: Profile method - Terms,
definitions and surface texture parameters (ISO 4287)

EN ISO 6892-1, Metallic materials - Tensile testing - Part 1: Method of test at room temperature
(IS0 6892-1)

EN ISO 10893-2, Non-destructive testing of steel tubes - Part 2: Automated eddy current testing of
seamless and welded (except submerged arc-welded) steel tubes for the detection of imperfections
(150 10893-2)

EN IS0 10893-11, Non-destructive testing of steel tubes - Part 11: Automated ultrasonic testing of the
weld seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections

(IS0 10893-11)

ISO 11484, Steel products - Employer's qualification system for non-destructive testing (NDT) personnel
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 10020:2000, EN 10021:2006,
EN 10052:1993, EN 10266:2003 and the following apply.

3.1
employer
organization for which a person works on a regular basis

Note 1 to entry: The employer can be either the tube manufacturer or a third party organization providing
services, such as non-destructive testing (NDT).

3.2
manufacturer
party to produce and to deliver tubes in accordance with this document

Note 1 to entry:  Where tubes are delivered by an intermediary, see EN 10021:2006, Clause 6.

3.3
imperfection
discontinuity in the wall or on the pipe surfaces detectable by methods described in this document

Note 1 to entry:  Imperfections with a size complying with the acceptance criteria specified in this document are
considered to have no practical implication on the intended use of the product.

3.4
defect
imperfection of a size not complying with the acceptance criteria specified in this document

Note 1 to entry:  Defects are considered to adversely affect or limit the intended use of the product.

3.5

parent coil

coil originating from the hot rolling process prior to any further operation (pickling, slitting, cold rolling
or coating)

4 Symbols

For the purposes of this document, the symbols in EN 10266:2003 apply.

5 Classification and designation

5.1 Classification

In accordance with the classification system in EN 10020, the steel grades given in Table 2 are non-alloy
quality steels, except steel grade E700 which is an alloy quality steel.

5.2 Designation

For the tubes covered by this document the steel designation consists of the number of this document
(EN 10305-5) plus either:

a) the steel name in accordance with EN 10027-1; or



b)
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the steel number in accordance with EN 10027-2.

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:

a) the quantity (mass or total length or number of pieces);

b) the term “tube®;

c) thedimensions (see 8.5.1);

d) the steel designation (see 5.2);

e) the delivery condition including the surface condition (see 7.2.1 and 7.2.2);
f) type of tube length and, where applicable, the length (see 8.5.5);

g) type of inspection document (see 9.1).

6.2 Options

A number of options are specified in this document and these are listed below. In the event that the
purchaser does not indicate a wish to implement any of these options at the time of enquiry and order,
the tubes shall be supplied in accordance with the basic specification (see 6.1).

Option 1: specification of a steel grade not specified in this document (see 8.2);
Option 3: suitability for hot-dip galvanizing (see 8.2);

Option 4: surface condition for further processing (see 8.4.1);

Option 5: position of the weld line (see 8.4.2);

Option 6: removal of internal weld bead (see 8.4.3);

Option 8: measurement of surface roughness (see 8.4.5);

Option 9: specific surface roughness (see 8.4.5);

Option 11: non-destructive testing of the weld seam for the detection of longitudinal imperfections
(see 8.4.8);

Option 19: reduced wall thickness tolerance (see 8.5.3);

Option 20: unilateral wall thickness tolerance (see 8.5.3);

Option 21: another specified length and/or tolerance (see 8.5.5);
Option 22: reduced maximum deviation from straightness (see 8.5.6);

Option 23: specified end finishing (see 8.5.10);
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e Option 26: test unit with tubes from one cast only (see 10.1.1);
e Option 28: alternative marking (see Clause 12);
e Option 29: delivery without corrosion protection (see Clause 13);

e Option 30: specified corrosion protection (see Clause 13);

Option 38: unbundled tubes or specific method of packaging (see Clause 13).

6.3 Example of an order

12 000 m tube, size H=50 mm x B=30 mm with a wall thickness of T =3 mm in accordance with
EN 10305-5, made of steel grade E235 in the normalized condition with strip surface condition S2,
pickled, to be delivered in standard lengths of 6 m with a 3.1 inspection certificate in accordance with
EN 10204:

12 000 m tubes - H 50 x B30 x T 3 - EN 10305-5 - E235+N - S2 - standard length - inspection
certificate 3.1

7 Manufacturing process

7.1 Steelmaking process

The steelmaking process is at the discretion of the manufacturer with the exception that the open
hearth (Siemens-Martin) process shall not be employed unless in combination with a secondary
steelmaking or ladle refining process.

Steels shall be fully killed.

NOTE This excludes the use of rimming, balanced or semi-killed steel.

7.2 Tube manufacture and delivery conditions

7.2.1 The tubes shall be manufactured from strip by electric welding. The tubes shall not contain strip
end welds.
Possible surface conditions are:

a) S1 (black);

b) S2 (pickled);

c) S3(cold rolled);

d) S4 (coated to an agreed condition).

The surface conditions S1 and S3 apply for the strip. The surface condition S2 and S4 can apply for the
strip or the tube; the purchaser should, where necessary, indicate the required condition at the time of
enquiry and order.

7.2.2 Tubes made of the steel grades E155, E195, E235, E275 and E355 shall be supplied in one of the
delivery conditions given in Table 1, except +CR2. Tubes made of the grades E190, E220, E260, E320,
E370, E420, E460, E500, E550, E600 and E700 shall be supplied in the delivery condition +CR2.
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7.2.3 All non-destructive testing (NDT) activities shall be carried out by qualified and competent level
1, 2 and/or 3 personnel authorized to operate by the employer.

The qualification shall be in accordance with ISO 11484 or, at least, an equivalent to it.

It is recommended that the level 3 personnel be certified in accordance with EN ISO 9712, or, at least,
an equivalent to it.

The operation authorization issued by the employer shall be in accordance with a written procedure.
NDT operations shall be authorized by a level 3 NDT individual approved by the employer.

NOTE The definition of level 1, 2 and 3 can be found in appropriate standards, e.g. ENISO 9712 and
[SO 11484.

Table 1 — Delivery conditions

Designation Symbol- Description
+CR1 Normally not heat treated, but suitable for final annealing. b

Welded and cold

sized +CR?2 Not intended for heat treatment after the welding and sizing
process. ¢

Soft annealed A After welding and sizing the tubes are annealed in a
controlled atmosphere.

Normalized +N After welding and sizing the tubes are normalized in a

controlled atmosphere.

a In accordance with EN 10027-1.

b After annealing or normalizing, the resulting mechanical properties meet the requirements specified in Table 4 for
the delivery condition +A or +N, respectively are normally obtained.

¢ If further heat treatment is applied, the resulting mechanical properties may be outside the specified requirements.

8 Requirements

8.1 General

The tubes, when supplied in a delivery condition indicated in Table 1 and inspected in accordance with
Clauses 9, 10 and 11, shall comply with the requirements of this document.

In addition the general technical delivery requirements specified in EN 10021 apply.

8.2 Chemical composition

The cast analysis reported by the steel producer shall apply and comply with the requirements of
Table 2. A steel grade not specified in this document may be specified (see option 1).

NOTE When subsequently welding tubes produced in accordance with this document, it is important to take
account of the fact that the behaviour of the steel during and after welding is dependent not only on the steel
composition and the delivery condition but also on the conditions of preparing for and carrying out the welding.

Option 1: A steel grade not specified in this document with a maximum total content of alloying elements
of 5 % and agreed chemical composition, mechanical properties and delivery condition, is specified.

Where the steel grade specified is a strip grade, the mechanical properties of the tube can be
considerably different to those of the strip. Accordingly, in such cases, mechanical properties for the
tube should be agreed between the manufacturer and customer at the time of enquiry and order.
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Option 3: The composition of the specified steel grade shall be such that it is suitable for hot-dip
galvanizing (see e.g. EN ISO 1461 or EN ISO 14713-2 for guidance).

Table 2 — Chemical composition (cast analysis)

Steel grade % by mass
Steel C Si Mn P S Alota®
Steel name
number max. max. | max. | max. | max. min.
E155 1.0033 0,11
0,35 0,70 | 0,025 | 0,025 | 0,015
E190 1.0031 0,10
E195 1.0034 0,15
0,35 0,70 | 0,025 | 0,025 | 0,015
E220 1.0215 0,14
E235 1.0308 0,17
0,35 1,20 | 0,025 | 0,025 | 0,015
E260 1.0220 0,16
E275 1.0225 0,21
0,35 1,40 | 0,025 | 0,025 | 0,015
E320 1.0237 0,20
E355 1.0580 0,22
0,55 1,60 | 0,025 | 0,025 | 0,020
E370 1.0261 0,21
E420 1.0575 0,16
0,55 1,70 | 0,025 | 0,025 | 0,020
E460 1.0435 0,16
E500 1.0519 0,16 0,55 1,70 | 0,025 | 0,025 | 0,020
E550 1.0593 0,16 0,55 1,80 | 0,025 | 0,025 | 0,020
E600 1.0595 0,16 0,60 1,80 | 0,025 | 0,025 | 0,020
E700 1.0987 0,16 0,60 2,10 | 0,025 | 0,025 | 0,020

Elements not quoted in this table (but see footnote 2) shall not be intentionally added
to the steel without the agreement of the purchaser, except for elements which may be
added for the purposes of deoxidation and/or nitrogen binding. All appropriate
measures shall be taken to prevent the addition of undesirable elements from scrap or
other materials used in the steel making process.

a2 This requirement is not applicable provided the steel contains a sufficient amount
of other nitrogen binding elements, such as Ti, Nb or V. If added, the content of these
elements shall be reported in the inspection document. When using titanium, the
manufacturer shall verify that (Al + Ti/2) = 0,020.

Table 3 specifies the permissible deviations of product analysis from the specified limits on cast
analysis given in Table 2.

10



Table 3 — Permissible deviations of the product analysis from the specified limits given in

Table 2
Specified limit Permissible
of the cast deviation of the
Element analysis product analysis
% by mass
% by mass

C <0,22 +0,02
Si <0,55 +0,05
Mn <1,70 +0,10
P <0,025 +0,005
S <0,025 +0,005
Al = 0,015 -0,005

8.3 Mechanical properties

EN 10305-5:2016 (E)

The mechanical properties of the tubes covered by this document shall conform to the requirements of

Table 4 or 5.

NOTE

Subsequent processing (cold or hot) can change the mechanical properties.

conditions +CR1, +A and +N

Table 4 — Mechanical properties at room temperature for the delivery

Minimum values for the delivery conditions?
Steel grade
+CR1 +A +N
Ri® A R A R Ren A
Name | Number | \p, % MPa % MPa MPa %
E155 1.0033 290 15 260 28 270to 410 155 28
E195 1.0034 330 8 290 28 300 to 440 195 28
E235 1.0308 390 7 315 25 340 to 480 235 25
E275 1.0225 440 6 390 22 410 to 550 275 22
E355 1.0580 540 5 450 22 490 to 630 355 22
NOTE The mechanical properties and technological properties of the weld zone may, in the case of the delivery
conditions +CR1 and +A4, differ from those of the base material.
a  Rm: tensile strength; Ren: upper yield strength (but see 11.1); A: elongation after fracture. For symbols for the
delivery conditions, see Table 1.
b Depending on the degree of cold forming the strip material and sizing the as welded tube, the yield strength may
nearly be as high as the tensile strength. For calculation purposes yield strength values of Ren=0,7 Rm are
recommended in the +CR1 condition.

11
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Table 5 — Mechanical properties at room temperature for the delivery condition +CR 2

Minimum values for the delivery condition?
Steel grade
+CR 2
Rum Ren A
Name Number MPa MPa
%
E190 1.0031 270 190 26
E220 1.0215 310 220 23
E260 1.0220 340 260 21
E320 1.0237 410 320 19
E370 1.0261 450 370 15
E420 1.0575 490 420 12
E460 1.0435 510 460 9
E500 1.0519 540 500 8
E550 1.0593 590 550 7
E600 1.0595 640 600 6
E700 1.0987 740 700 5
NOTE The mechanical and technological properties of the weld zone may differ
from those of the base material.
a  Rm: tensile strength; Ren: upper yield strength (but see 11.1); A: elongation after
fracture. For the symbol for the delivery condition, see Table 1.

8.4 Appearance and internal soundness

8.4.1 The internal and external surface finish of the tubes shall be typical of the manufacturing
process and, where applicable, the heat treatment employed.
Option 4: A surface condition suitable for special further processing is specified by the purchaser.

Normally, the finish and surface condition shall be such that any surface imperfections requiring
dressing can be identified. Any surface imperfections, which in accordance with the manufacturer's
experience might be considered defects as specified in 8.4.6, shall be dressed in accordance with 8.4.7,
or the tube or part of tube shall be rejected.

8.4.2 The position of the weld line is at the discretion of the manufacturer, unless option 5 is
specified.

Option 5: The position of the weld line, a) or b) or c) or d), is specified by the purchaser. The deviation of
the weld line from a specified position shall be:

a) narrow side (from the centre line): = 10 % of side length or + 3 mm whichever is the greater;
b) wide side (from the centre line): + 10 % of side length or + 3 mm whichever is the greater;
c) corner: the weld shall be within the corner radius defined by C; and C: (see Figure 1);

d) any other position: agreed tolerance.

12
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8.4.3 The external weld bead shall be removed flush with the surface. The height of the internal weld
is not limited, unless option 6 is specified.

Option 6: The height of the internal weld bead shall not exceed a specified value or be removed.
The wall thickness in the weld area shall not be lower than the specified minimum wall thickness.

8.4.4 Outside the weld area, the roughness on the outside surface shall be: Ra < 4 pm.

8.4.5 Verification of surface roughness and/or improved levels of roughness may be specified (see
options 8 and 9).

Option 8: The surface roughness shall be measured in accordance with 11.3 and reported.

Option 9: A specific surface roughness of agreed type and limiting value is specified. The roughness shall
be measured and reported.

8.4.6 Surface imperfections which encroach on the specified minimum wall thickness shall be
considered defects and tubes containing these shall be deemed not to conform to this document.

8.4.7 It shall be permissible to dress, only by grinding or machining, surface imperfections provided
that, after doing so, the wall 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.

8.4.8 Verification of internal soundness of the welded zone by non-destructive testing may be
specified by the purchaser (see option 11).

Option 11: Non-destructive testing of the weld seam for the detection of longitudinal imperfections in
accordance with 11.5 is specified.

8.4.9 Tubes in the delivery condition +A or +N shall be free of loose scale but may show discoloration.
8.5 Dimensions and tolerances

8.5.1 Side length(s), wall thickness and mass per unit length
8.5.1.1 The tubes shall be specified by side length(s) and wall thickness.
8.5.1.2 Preferred sizes and tolerances are given in Table 6.

8.5.1.3 For the specified sizes the masses per unit length are given in Table 6. For other sizes the
mass per unit length may be calculated using the formula

M = 0,785 4, in kilograms per metre (kg/m) (D

where

M is the mass per unit length;

A is the cross-sectional area in square centimetres (cm?2).

For calculation of A Formula (2) or (3) applies:

a) for wall thicknesses < 2,5 mm,

2T(B+ H - 2T) - (4 - n)(0,5T)?
102

A= 2)

13
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b) for wall thicknesses > 2,5 mm,

L _2T(B+H -27)- (4 IOT;) ((1,75 T - (0,75T)* ) 3)

8.5.2 Side length(s) tolerances

For the delivery conditions +CR1 and +CR2 the tolerances given in Table 6 apply. For intermediate
sizes, the tolerances of the next greater sizes shall apply.

For the delivery conditions +A and +N the tolerances shall be agreed at the time of enquiry and order.

Table 6 — Sizes, tolerances and mass per unit length

Dimensions in millimetres

Side length(s) Mass per unit length in kg/m? for specified thickness T
Tolerance of
H B (or H) Hond B 1 1,25 1,5 2 2,5 3 4
15 15 +0,20 0,438 0,537 0,632 0,810
10 0,438 0,537 0,632 0,810
20 15 +0,20 0,516 0,635 0,750 0,967
20 0,595 0,733 0,868 1,12
15 0,595 0,733 0,868 1,12
25 25 *0,:25 0,752 0,930 1,10 1,44
0,595 0,733 0,868 1,12
10
15 0,673 0,831 0,985 1,28
30 +0,25
20 0,752 0,930 1,10 1,44
30
0,909 1,13 1,34 1,75 2,15 2,39
34 20 +0,25 0,815 1,01 1,20 1,56
20 0,830 1,03 1,22 1,59 1,95 239
35 25 +0,25 0,909 1,13 1,34 1,75 2,15 2'86
35 1,07 1,32 1,57 2,07 2,54 ’
1,34 1,75 2,15 2,39
20
25 1,46 1,91 2,34 2,63
40 +0,30
30 1,57 2,07 2,54 2,86
40
1,81 2,38 2,93 3,33 4,25
45 45 +0,30 2,05 2,69 3,33 3,80 4,88
20 1,57 2,07 2,54 2,86
25 1,69 2,22 2,74 3,10
50 30 +0,30 1,81 2,38 2,93 3,33 4,25
40 2,05 2,69 3,33 3,80 4,88
50 2,28 3,01 3,72 4,28 551
20 2,38 2,93 3,33
30 2,69 3,33 3,80 4,88
60 40 +0,35 3,01 3,72 4,28 5,51
50 3,32 4,11 4,75 6,14
60 3,64 4,50 5,22 6,76
40 3,32 4,11 4,75 6,14
70 70 040 4,26 5,29 6,16 8,02
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Side length(s) Mass per unit length in kg/m@ for specified thickness T
Tolerance of
H B (or H) Hond B 1 1,25 1,5 2 2,5 3 4
20 3,01 3,72 4,28
30 3,32 4,11 4,75
40 3,64 4,50 5,22 6,76
80 50 *0,50 3,95 4,90 5,69 7,39
60 4,26 5,29 6,16 8,02
80 4,89 6,07 7,10 9,28
90 90 +0,60 5,52 6,86 8,04 10,5
40 4,26 5,29 6,16 8,02
50 4,58 5,68 6,63 8,65
100 60 +0,65 4,89 6,07 7,10 9,28
80 5,52 6,86 8,04 10,5
100 6,15 7,64 8,99 11,8
40 4,89 6,07 7,10 9,28
120 60 0,70 5,52 6,86 8,04 105
NOTE The tubes are normally available in sizes for which masses per unit length are specified. However, other sizes (including other
wall thicknesses, see 8.5.3 and other corner radii, see 8.5.4) may be ordered.
2 The specified masses per unit length are based on a density of 7,85 kg/dm3 and on specified dimensions for the
following external corner radii: T< 2,5 mm: 0,5T7; T=3 mm to 4 mm: 1,75 T.

8.5.3 Wall thickness tolerances

Depending on the wall thickness T, the following tolerances are specified:

a) T<15mm:+0,15 mm;
b) T>1,5mm:+0,1 Tmm or * 0,35 mm, whichever is the smaller.

The plus tolerance does not apply to the weld area and the dimensions C; + 5 mm and C; + 5 mm in the
corner region (see Figure 1).
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5 Bor H
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Key

a minimum distance to C1 and Cz when measuring T, and maximum distance when measuring B or H
C1, C2 external corner radii

B side length (broad)

H side length (height)

T wall thickness

Figure 1 — Limiting cross-sectional positions for measuring the dimensions B, Hand T

Other wall thickness tolerances may be specified (see options 19 and 20).

Option 19: A reduced wall thickness tolerance shall be applied. The value shall be agreed at the time of
enquiry and order.

Option 20: A unilateral wall thickness tolerance is specified, within the tolerance range specified in 8.5.3,
first paragraph.

8.5.4 Corner profile

The lengths €1 and C; shall not exceed 1,5 T for wall thicknesses < 2,5 mm and 2,2 T for wall thicknesses
2,5 mm < T < 4 mm (see also Table 6, Note).

NOTE The static and dynamic properties of square and rectangular tubes with sharp corners cannot always
be achieved.

8.5.5 Length and length tolerances

The type of tube length shall be specified at the time of enquiry and order by either:

a) standard length, meaning a length of 6 m whose tolerance shall be +500 mm; or

b) exact length (but see option 21), meaning specified lengths with tolerances as given in Table 7. For
specified lengths < 500 mm or > 8 000 mm, tolerances shall be agreed in accordance with Table 7.
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Table 7 — Tolerances for exact lengths

EN 10305-5:2016 (E)

Length L Tolerance
mm mm
<500 + by agreement
0
500 < L <2 000 +03
+5
2000<L<5000 0
5000 < L < 8 000 +30
- 8000 + by aglz)eement

Option 21: Another length and/or tolerance is specified.
8.5.6 Straightness

The deviation from straightness e of any tube length L measured in accordance with Figure 2 shall not
exceed 0,002 5 L for side lengths < 30 mm and 0,001 5 L for side lengths > 30 mm.

NOTE In the case of tubes with rectangular cross section, the side length limit applies for the shorter side
length.

Deviations from straightness over 1 m length shall not exceed 3 mm, unless option 22 is specified.

Option 22: A reduced maximum deviation from straightness is specified.

Key
L tube length

e deviation from straightness

Figure 2 — Measurement of deviation from straightness e

8.5.7 Squareness of sides

The deviation from squareness of sides, measured as the difference between 90° and 0 as shown in
Figure 3, shall not exceed * 1°.
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D 900
!
NOTE The deviation from squareness equals to 90° minus 6.

Figure 3 — Squareness of sides

8.5.8 Concavity and convexity

The concavity and convexity is included in the tolerances of B and H.

8.5.9 Twist

The maximum twist V (see Figure 4) of the tube length shall be:

a) < 3 mm for B or H < 30 mm;

b) <B/10 or < H/10 for Bor H > 30 mm.

e

Key

%4 maximum twist

Figure 4 — Twist

8.5.10 Preparation of ends

Unless option 23 is specified, the tubes shall be delivered with square cut ends. The ends shall be free of
excessive burrs.

Option 23: A specified end finishing operation shall be carried out.
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9 Inspection

9.1 Types of inspection

Products complying with this document shall be ordered and delivered with one of the inspection
documents as specified in EN 10204. The type of document shall be agreed upon at the time of enquiry
and order. If the order does not contain any specification of this type, a test report 2.2 shall be issued.

9.2 Inspection documents

9.2.1 Types of inspection documents

In the case of non-specific inspection a test report 2.2 in accordance with EN 10204 shall be issued.

When specific inspection is requested, an inspection certificate 3.1 in accordance with EN 10204 shall
be issued

9.2.2 Content of inspection documents

9.2.2.1 The content of the inspection document shall be in accordance with EN 10168 as shown in
9.2.2.2 and 9.2.2.3.

9.2.2.2 For tubes supplied with non-specific inspection the test report 2.2 shall contain the
following codes and information:

A commercial transactions and parties involved;
B description of products to which the inspection applies;
C10to C13 tensile test;
C60 to C69 other tests;
C71to C92 chemical composition;
D01 marking, surface appearance, shape and dimensional
properties;
Z validation.
9.2.2.3 For tubes supplied with specific inspection the inspection document 3.1 shall contain the

following codes and information:

A commercial transactions and parties involved;

B description of products to which the inspection applies;

C01to CO2 the location of samples and orientation of test pieces;

C10to C13 tensile test;

C60 to C69 other tests;

C71to C92 chemical composition (cast analysis);

D01 marking, surface appearance, shape and dimensional properties;

D02 to D99 other (optional) tests (e.g. roughness measurement, NDT for defects);
Z validation.
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9.3 Summary of inspection and testing

Inspection and testing shall be carried out as stated in Table 8 and 10.1.

Table 8 — Summary of inspection and testing

Frequency of testing?
Type of inspection or test Non-specific Specific Reference
inspection inspection
Chemical analysis M M 8.2
Tensile test M One per testunit (8.3,11.1
Mandatory

Dimensional inspection M M 8.5,11.2
Visual examination M M 11.4
Roughness

Optional |measurement (Options 8 not applicable One per test unit |8.4.5,11.3
and 9)
NDT on longitudinal
imperfections not applicable Each tube 8.4.8,11.5
(Option 11)

a  M: according to manufacturer's procedure.

10 Sampling
10.1 Frequency of tests

10.1.1 Test unit

A test unit is defined as a quantity of tubes of the same steel grade and dimensions continuously
manufactured by the same process and in the same delivery condition heat treated, where applicable, in
the same batch and the same heat treatment facility.

NOTE In the case of a continuous heat treatment furnace, a batch is the lot heat treated without intermission
with the same process parameters.

A test unit shall comprise not more than 2t or 3 000 m or 500 tubes or the parent coil for non-heat
treated tubes, whichever is the greater mass. Residual quantities of less than 50 tubes may be combined
with one or more test unit(s).

Option 26: The test unit shall only contain tubes from one cast.

10.1.2 Number of sample tubes

One sample tube shall be taken from each test unit.

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 EN ISO 377 from one
sample tube per test unit.
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10.2.2 Test pieces for the tensile test

The test pieces shall be prepared in accordance with EN ISO 6892-1. At the manufacturer's discretion
the test piece shall be either a full tube section or a strip section taken in a direction longitudinal to the
axis of the tube. Strip sections shall be taken from a side, in case of rectangular tubes from the longer
side, excluding the corner profile C + 5 mm (see Figure 1) and shall not contain the weld seam.

For thicknesses 3 mm and above proportional or non-proportional test pieces shall be used, the type is
at the discretion of the manufacturer. For thicknesses less than 3 mm non-proportional test pieces shall

be used. For proportional test pieces the gauge length shall be Lo = 5,65 V So (So = initial cross sectional
area of the test piece). The width and gauge length of non-proportional test pieces shall comply with
Table 9.

Table 9 — Width and gauge length for non-proportional tensile test pieces

Side length B2 Width of the test piece Gauge length
mm mm mm
>35 20 80
20<B2<35 12,5 50
<20 by agreement by agreement
4 Hfor rectangular tubes.

10.2.3 Test pieces for outside roughness measurement

The test pieces should be taken from the same location as for the mechanical tests.

11 Test methods

11.1 Tensile test

The test shall be carried out at room temperature in accordance with EN ISO 6892-1 and the following
determined:

a) the tensile strength Ry;
b) the upper yield strength Rey;

If a yield phenomenon is not present the 0,2 % proof strength Rpo2 or the 0,5 % proof strength
(total extension) Rios shall be determined. In case of dispute, the 0,2 % proof strength Ry, shall

apply.
c) the percentage elongation after fracture A shall be reported with reference to a gauge length Lo of

5,654/, -

If a non-proportional test piece is used, the percentage elongation value shall be converted to the value

for a gauge length Lo = 5,65V So using the conversion tables given in EN [SO 2566-1.
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11.2 Dimensional inspection

The dimensions of the tubes (see Figure 1) shall be checked for compliance with this document.
Measurements shall be carried out at a distance of 2 100 mm from the tube ends.

11.3 Roughness measurement

Roughness shall be measured in the axial direction in accordance with EN ISO 4287 outside the weld
bead.

11.4 Visual examination

The tubes shall be visually examined for compliance with the requirements of 8.4.1.

11.5 Non-destructive testing
Non-destructive testing for the detection of longitudinal imperfections of the weld shall be carried out

at the discretion of the manufacturer, either prior to or after sizing and shaping in accordance with one
or both of the following methods:

a) eddy current testing in accordance with EN ISO 10893-2, acceptance level E3 or E3H; and/or

b) ultrasonic testing in accordance with EN ISO 10893-11, acceptance level U3.

11.6 Retests, sorting and reprocessing

For retests, sorting and reprocessing EN 10021 applies.

12 Marking

Unless option 28 is specified, the following marking shall be shown on a label attached to the package
unit or, where necessary for identification, to the single tube:

a) the manufacturer's name or trade mark;

b) the specified dimensions;

c) the number of this European Standard;

d) the steel name or number;

e) the delivery condition including the surface condition (symbol);
f) the cast number, when option 26 applies;

g) in the case of specific inspection, an identification number (e.g. order or item number) which
permits the correlation of the product or delivery unit to the related document.

Option 28: Alternative marking is specified.
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13 Protection and packaging
The tubes shall be delivered with a temporary corrosion protection. The type of protection shall be at
the discretion of the manufacturer, unless option 29 or 30 is specified.

NOTE1 Resistance to corrosion depends upon the storage condition.

Option 29: The tubes shall be delivered without corrosion protection.

Option 30: The tubes shall be delivered with a specified corrosion protection to be agreed at the time of
enquiry and order.

NOTE 2  Unprotected tubes are prone to corrosion at any stage of storage or transportation.

The tubes shall be delivered bundled, unless option 38 is specified.
Option 38: Supply of unbundled tubes or application of a specific packaging method is specified.
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