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European foreword

Seamless steel tubes for pressure 
purposes – Technical delivery conditions

— Part 1: Non-alloy steel tubes with specified room temperature properties;

— Part 2: Non-alloy and alloy steel tubes with specified elevated temperature properties;

— Part 3: Alloy fine grain steel tubes;

— Part 4: Non-alloy and alloy steel tubes with specified low temperature properties;

— Part 5: Stainless steel tubes

— Welded steel tubes for pressure purposes – Technical delivery conditions
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1 Scope

2 Normative references 

Definition and classification of grades of steel

General technical delivery conditions for steel products

Designation systems for steels - Part 1: Steel names

Designation systems for steels - Part 2: Numerical system

Flat products made of steels for pressure purposes - Part 7: Stainless steels

Stainless steels - Part 1: List of stainless steels

Steel products - Inspection documents - List of information and description

Metallic products - Types of inspection documents

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

Iron and steel - European standards for the determination of chemical composition

Metallic materials - Charpy pendulum impact test - Part 1: Test method (ISO 148-
1:2016)

Steel and steel products - Location and preparation of samples and test pieces for 
mechanical testing (ISO 377:2017)

Steels - Micrographic determination of the apparent grain size (ISO 643:2019, Corrected 
version 2020-03)

Stainless steel tubes - Dimensions, tolerances and conventional masses per unit length 
(ISO 1127:1992)

Steel - Conversion of elongation values - Part 2: Austenitic steels (ISO 2566-2:1984)

BS EN 10216-5:2021



EN 10216-5:2021 (E)

7 

Determination of resistance to intergranular corrosion of stainless steels - Part 2: 
Ferritic, austenitic and ferritic-austenitic (duplex) stainless steels - Corrosion test in media containing 
sulfuric acid (ISO 3651-2:1998)

Ferrous materials - Heat treatments - Vocabulary (ISO 4885:2018)

Metallic materials - Tensile testing - Part 1: Method of test at room temperature 
(ISO 6892-1:2019)

Metallic materials - Tensile testing - Part 2: Method of test at elevated temperature 
(ISO 6892-2:2018)

Metallic materials - Tube - Flattening test (ISO 8492:2013)

Metallic materials - Tube - Drift-expanding test (ISO 8493:1998)

Metallic materials - Tube - Ring-expanding test (ISO 8495:2013)

Metallic materials - Tube - Ring tensile test (ISO 8496:2013)

Non-destructive testing of steel tubes - Part 1: Automated electromagnetic testing 
of seamless and welded (except submerged arc-welded) steel tubes for the verification of hydraulic 
leaktightness (ISO 10893-1:2011)

Non-destructive testing of steel tubes - Part 8: Automated ultrasonic testing of 
seamless and welded steel tubes for the detection of laminar imperfections (ISO 10893-8:2011)

Non-destructive testing of steel tubes - Part 10: Automated full peripheral 
ultrasonic testing of seamless and welded (except submerged arc-welded) steel tubes for the detection of 
longitudinal and/or transverse imperfections (ISO 10893-10:2011)

Steel and iron - Sampling and preparation of samples for the determination of 
chemical composition (ISO 14284:1996)

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

3.1
test category 

3.2 
employer 

4 Symbols 

5 Classification and designation 

5.1 Classification 

5.2 Designation 
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6 Information to be supplied by the purchaser

6.1 Mandatory information 

6.2 Options

R R
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6.3 Examples of an order 

6.3.1 Example 1 

6.3.2 Example 2

7 Manufacturing process 

7.1 Steelmaking process 

Option 1: The purchaser shall be informed about the steelmaking process used. The process shall be 
reported in the inspection document.
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7.2 Tube manufacture and delivery conditions 

7.2.1

7.2.2

7.2.3

7.2.4

Option 2: The delivery condition is specified by the purchaser.
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Table 1 — Delivery conditions  

Symbol Type of delivery condition Surface condition

8 Requirements 

8.1 General 

8.2 Chemical composition 

8.2.1 Cast analysis 

Option 3: (see ).

8.2.2 Product analysis 

Option 4:
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Table 5 — Permissible deviations of the product analysis from specified limits on cast analysis 
given in Tables 2, 3 and 4 

Element Limiting value for the cast analysis 
according to Tables 2, 3 and 4 

 % by mass 

Permissible deviation of the product 
analysis 

% by mass
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8.3 Mechanical properties

8.3.1 At room temperature 

Option 5: Additional verification of mechanical properties on samples which have undergone a different or 
additional heat treatment shall be carried out.

Option 6: Verification of impact energy shall be carried out at room temperature (see ).

Option 7: (see , footnote a).

Option 8: (see , footnote a).

8.3.2 At elevated temperature 

8.3.2.1 Proof strength 

R R

Option 9: Proof strength Rp0,2 or Rp1,0 (for austenitic-ferritic steels in only Rp0,2 apply) shall be 
verified. The verification test temperature shall be agreed at the time of enquiry and order.

Option 10: (see , footnote a).

8.3.2.2 Creep rupture strength 

8.3.3 At low temperature

Option 11: Verification of Impact energy at low temperature shall be carried out.
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Table 11 — Minimum proof strength Rp0,2 at elevated temperatures for wall thicknesses up to 30 
mm of austenitic-ferritic steels in the solution annealed (+AT) condition and guideline for the 

limit temperature for intergranular corrosion 

Steel grade Rp0,2 min MPa

Temperature °C

Limit
temp.

Steel name Steel number 50 100 150 200 250  

8.4 Corrosion resistance

Option 12: A test for the resistance to intergranular corrosion shall be carried out.

8.5 Appearance and soundness 

8.5.1 Appearance

8.5.1.1

8.5.1.2

8.5.1.3

8.5.1.4

8.5.2 Soundness 

8.5.2.1 Leak-tightness 
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Option 13: The test method for verification of leak-tightness according to is 
specified by the purchaser.

8.5.2.2 Non-destructive testing 

Option 14:
and specified wall thickness less than or equal to 5,6 mm shall be submitted to a non-destructive testing for 
the detection of longitudinal imperfections according to .

Option 15: The tubes of test category 2 shall be submitted to a non-destructive testing for the detection of 
transverse imperfections according to .

Option 16: The tubes of test category 2 with specified wall thickness greater than 40 mm shall be 
submitted to a non-destructive testing for the detection of the laminar imperfections at the tube ends 
according to .

8.6 Straightness 

8.7 Preparation of ends 

Option17: ). The 

bevel s with a root face C of 1,6 mm ± 0,8 mm, except that for wall 

thickness T greater than 20 mm, an agreed alternative bevel may be specified.

Key 

D 

 

C

Figure 1 — Tube end bevel 
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8.8 Dimensions, masses and tolerances

8.8.1 Outside diameter and wall thickness

D T D
T

8.8.2 Mass

8.8.3 Lengths 

Option 18: The tubes shall be delivered in exact lengths and the length shall be specified at the time of 
enquiry and order. The tolerances on these lengths shall conform to .

8.8.4 Tolerances 

8.8.4.1 Tolerances on outside diameter and wall thickness 

Table 12 — Tolerances on outside diameter D and wall thickness T for tubes ordered hot 
finished 

Outside 
diameter D

Tolerances on 
D 

Tolerances on T 

mm Tolerance 
class 

Permissible
deviation

Tolerance 
class 

Permissible deviation 

D

D

Option 19: The tubes shall be ordered with sized ends. In this case a permissible deviation of the outside diameter of ± 0,6 % 
applied to the tube  ends over a length of approx. 100 mm.

T D

T D T D

T D
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Table 13 — Tolerances on outside diameter D and wall thickness T for tubes ordered cold 
finished 

Tolerances on D Tolerances on T 

Tolerance class Permissible deviation
Tolerance 

class
Permissible deviation

 

Option 20: Tolerance classes D 4 and T 4 is specified for tubes ordered cold finished.

8.8.4.2 Tolerance on exact lengths 

Table 14 — Tolerances on exact lengths 

Length L Tolerance on exact length

9 Inspection 

9.1 Type of inspection

9.2 Inspection documents 

9.2.1 Types of inspection documents 

Option 21: Inspection certificate according to shall be issued.
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9.2.2 Content of inspection documents 

9.3 Summary of inspection and verification testing

10 Sampling

10.1 Test unit
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Table 15 — Summary of inspection and verification testing 

Type of inspection and test 
Frequency of testing Refer 

to 
Testing standard 

Test category 1 Test category 2 

M
an

d
at

or
y 

te
st

s 

D T

O
p

ti
on

al
 te

st
s 

D T

T
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10.2 Preparation of samples and test pieces 

10.2.1 Selection and preparation of samples for product analysis

10.2.2 Location, orientation and preparation of samples and test pieces for mechanical tests 

10.2.2.1 General 

10.2.2.2 Test pieces for tensile test 

D
T

D
T

10.2.2.3 Test pieces for flattening, ring tensile, drift expanding and ring expanding tests 

10.2.2.4 Test pieces for impact test 

D

D = (T-5) + [756,25 / (T-5)]
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Key

w 

Figure 2 — Impact test piece orientation 

10.2.2.5 Test pieces for intergranular corrosion test 

11 Verification test methods 

11.1 Chemical analysis

11.2 Tensile test

11.2.1 At room temperature 

R

R R

L S

L

11.2.2 At elevated temperature 

R
R
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11.3 Technological tests 

11.3.1 General

Table 16 — Technological tests 

Outside diameter 
D

Wall thickness T 
mm 

mm < 2 T  16 < T 

T/D

T/D

11.3.2 Flattening test 

H

C
H T

C T / D

H 

D 

T 

C 

11.3.3 Ring tensile test 
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11.3.4 Drift expanding test 

Table 17 — Drift expanding test requirements 

d/D

d = D T

11.3.5 Ring expanding test 

11.4 Impact test

11.4.1

11.4.2

11.4.3 W KV
KV

KV
KV

W

KV

KV

W 
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KV

11.4.4

11.4.5

11.5 Intergranular corrosion test

11.6 Leak tightness test 

11.6.1 Hydrostatic test 

P

S T
P

D

P 

D 

T 

S R

D

Option 22: A test pressure different from that specified in and corresponding to a stress below 90 % 
of the specified minimum proof strength (Rp0,2) (see ) for the steel grade concerned is 
specified.
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11.6.2 Eddy current test 

11.6.3 Ultrasonic test 

11.7 Dimensional inspection

D

Option 23: The wall thickness shall be measured away from the tube ends according to an agreed 
procedure.

11.8 Visual examination

11.9 Non-destructive testing

11.9.1 D T

D
T

11.9.2

11.9.3

11.10 Material identification 

11.11 Retests, sorting and reprocessing
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12 Marking

12.1 Marking to be applied 

12.2 Additional marking 

Option 24: Additional marking, as agreed upon at the time of enquiry and order, shall be applied.

13 Handling and packaging 

Option 25: If special protection is to be applied, this shall be specified at the time of enquiry and order.
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Annex A 
 

 
Reference data of strength values for creep rupture of austenitic steels in 

the solution annealed condition 

Table A.1 — Creep rupture strength values 

Steel designation Temperature a Creep rupture strength b in MPa for 

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h

BS EN 10216-5:2021



EN 10216-5:2021 (E) 

41 

Steel designation Temperature a Creep rupture strength b in MPa for

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h
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Steel designation Temperature a Creep rupture strength b in MPa for

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h
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Steel designation Temperature a Creep rupture strength b in MPa for

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h
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Steel designation Temperature a Creep rupture strength b in MPa for

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h
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Steel designation Temperature a Creep rupture strength b in MPa for

Name Number °C 10 000 h 100 000 h 200 000 h 250 000 h
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Annex ZA
 

 
Relationship between this European Standard and the Essential 

Requirements of Directive 2014/68/EU aimed to be covered 

Table ZA.1 — Correspondence between this European Standard and Annex I of Directive 
2014/68/EU 

Requirements of Directive 
2014/68/EU 

Clause(s)/sub-clause(s) of 
this EN

Remarks/Notes 

WARNING 1 —

WARNING 2 —
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