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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Hot-finished structural hollow sections of non-alloy and fine
grain steels —

Part 1:
Technical delivery conditions

1

Thig part of ISO 12633 specifies the technical delivery requirements for hot-finished hollow section
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Scope

fment or formed cold with subsequent heat treatment to obtain equivalent metallurgical conditic

n in Annexes A and B, respectively.
E1 For the requirements for tolerances, dimensions and-sectional properties, see ISO 12633-2.

E 2 For the technical delivery requirements of hot-rolled structural steels in other product forms, e.g
flats, bars and other structural sections, see ISO 630;1 and ISO 630-2.

E3 For cold-formed structural hollow sections, see ISO 10799-1 and ISO 10799-2.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition\.cited applies. For undated references, the latest edition of the
iment (including any.amendments) applies.

148-1, Metallicmaterials — Charpy pendulum impact test — Part 1: Test method

377, Steel\and steel products — Location and preparation of samples and test pieces for
ng

404 Steel and steel products — General technical delivery requirements

s of circular,

bre or rectangular form. It is applicable to hollow sections formed hot ‘'with or without subsg¢quent heat

ns to those

ined in the hot-formed product. Fine grain steels are generally delivered in the normalized condlition.

grades, chemical composition and mechanical properties for non-alloy steels and fine grain steels are

plates, wide

For dated
referenced

mechanical

ISO

ISO

ISO

ISO

ISO

ISO

643, Steels — Micrographic determination of the apparent grain size

2566-1, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels
6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature
6892-2, Metallic materials — Tensile testing — Part 2: Method of test at elevated temperature
9606-1, Qualification testing of welders — Fusion welding — Part 1: Steels

10474:1991, Steel and steel products — Inspection documents
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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

ISO 10893-3, Non-destructive testing of steel tubes — Part 3: Automated full peripheral flux leakage testing of
seamless and welded (except submerged arc-welded) ferromagnetic steel tubes for the detection of
longitudinal and/or transverse imperfections

ISO 10893-6, Non-destructive testing of steel tubes — Part 6: Radiographic testing of the weld seam of
welded steel tubes for the detection of imperfections

ISO 10893-11, Non-destructive testing of steel tubes — Part 11. Automated ultrasonic testing of the weld
seam of wefded steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 12633-R, Hot-finished structural hollow sections of non-alloy and fine grain steels — Part 2: Dimensjons
and sectional properties

ISO 14284,| Steel and iron — Sampling and preparation of samples for the determination of chemical
composition

ISO 15607,|Specification and qualification of welding procedures for metallic materials— General rules

ISO 156091, Specification and qualification of welding procedures for (netallic materials — Welding
procedure §pecification — Part 1: Arc welding

ISO 156141, Specification and qualification of welding procedures' for metallic materials — Welling
procedure test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
tube
hollow long|product open at both ends of any cross-sectional shape

3.2
structural hollow section
tube intendgd to be used for structural purposes

3.3
normalizing rolling
rolling procéss in which'the final deformation is carried out in a certain temperature range leading to a matgrial
condition gquivalentyto that obtained after normalizing so that the specified values of the mechanical
properties dre retained even after normalizing

4 Classification and designation

4.1 Classification

411 Within the steel grades of the non-alloy steels given in Annex A, three qualities JR, JO, and J2 are
specified. These qualities differ with respect to specified impact requirements, method of deoxidation, and
limits on values of various elements, with particular reference to sulfur and phosphorus, and inspection and
testing requirements.

4.1.2 Within the steel grades of the fine grain steels given in Annex B, two qualities, N and NL, are specified.
These differ in respect of the carbon, sulfur and phosphorus content and low-temperature impact properties.

2 © 1S0O 2011 — All rights reserved
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Designations
1 For non-alloy steel structural hollow sections, the steel designation consists of:
a reference to this part of ISO 12633, i.e. ISO 12633-1:2011;

the capital letter S for structural steel;

the indication of the minimum specified yield strength for thicknesses < 16 mm, expressed in newtons per

square millimetre (N/mm2);

4.2.

4.2.

the capital letters JR for the qualities with specified impact properties at room temperature;

the capital letter J and a number O or 2 for the qualities with specified impact properties
—20 °C respectively;

the capital letter H to indicate hollow sections.
R For fine grain steel structural hollow sections, the steel designation consists of:
a reference to this part of ISO 12633, i.e. ISO 12633-1:2011;

the capital letter S for structural steel;

square millimetre (N/mm2);

the capital letter N to indicate normalized or normalized rolled (see 6.4);

-50 °C;
the capital letter H to indicate hollow;'sections.

B For modification of the designations in case of special delivery conditions, see 6.4.

424 The steel shall be designated as illustrated by the following examples:

EXA

MPLE 1

ISO 12633-1 S 275 JO

Number of this part of ISO 12633 |

Structural steel

Minimum yield strength (N/mm?) for thickness < 16 mm

at 0 °C and

the indication of the minimum specified yield strength for thicknesses < 16 mm, expressed in pewtons per

the capital letter L for the qualities with spécified minimum values of impact energy at a tenjperature of

Impact properties, 27 J minimum at 0 °C

Hollow section

© 1SO 2011 — All rights reserved
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EXAMPLE 2

Number of this part of ISO 12633

Structural steel

M

Normalized fine grain steel with impact

-1:2011(E)

I1ISO 12633-1 S 355 NL

inimum yield strength (N/mm?) for thickness < 16 mm

properties, 27 J minimum at - 50 °C

H

NOTE 9

5 Inforn
5.1 Mang
The followin
a) the qua
b) thetyp
c) details
HFCHY
HFRH{
d) theste
e) the dim
f)  the opt
g) thetyp
5.2 Optig
A number

appropriate
of these op

pbllow section

teel names used in this part of ISO 12633 differ from those in ISO/TS 4949.

nation to be supplied by the purchaser

latory information

g information shall be supplied by the purchaser at the time of enquiry and order:
ntity (mass or total length or number);

b of length and length range or length (see ISO 12633-2);

of the product form:

b = hot-finished circular hollow sections;

b = hot-finished square or rectangular hollow sections;

b| designation (see 4.2);

ensions (see ISO 12633-2);

ons required (see 5.2);

b of inspection document required (see 7.2 and Tables 2 and 3).

DNS

specificatio

h (See 5.1).

pf options_jare specified in this part of ISO 12633; they are listed in this subclause with
clause references. In the event that the purchaser does not indicate his/her wish to implement
ions.at the time of enquiry and order, the products shall be supplied in accordance with the b

the
any
asic

a) Option

1: product analysis shall be carried out (see 6.5.1).

b) Option 2: a maximum carbon equivalent value (CEV) in accordance with Table A.2 shall be provided for
non-alloy grades (see 6.5.2).

c) Option 3: the Cr, Cu, Mo, Ni, Ti and V cast analysis contents shall be reported in the inspection certificate
or inspection report for non-alloy grades (see 6.5.2).

d) Option 4: a maximum carbon equivalent value in accordance with Table B.2 shall be provided for fine
grain steels S275 and S355 (see 6.5.3).

© 1S0O 2011 — All rights reserved
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e)

g)

ISO 12633-1:2011(E)

Option 5: the cast analysis limits for grade S460 (see 6.5.3) shall be:
1) V+Nb+Ti<0,22 %; and

2) Mo+ Cr<0,30 %.

Option 6: impact properties of quality JO and JR shall be verified by test. This option applies only when

products are ordered with specific inspection and testing (see 6.6.4).

Option 7: the material shall be suitable for hot dipped galvanized coating (see 6.7.2).

h)

5.3

Qua
(sed

Profluct form

Nurhber of this part
of IO 12633

Stegl grade

Siz4
(sed

Opt

of IO 12633

Type of inspection document selected'from ISO 10474

6

6.1

Strd
sec

Option 8: weld repairs to the body of non-alloy structural steel hollow sections shall not\be permitted

(see 6.8.4).

Option 9: specific inspection and testing for non-alloy grades of qualities JR and~JO shall
(see 7.1.1).

Example

10t 12 m approximate HFRHS - 1ISO 12633-1 - S355J0H - 100 x 100 x 8 - Option 6
+ option 1 from
ISO 12633-2

ntity and type of length J

ISO 12633-2)

and thickness
ISO 12633-2)

ons 6 and 9 from this part

be applied

Requirements

General

ctural.hollow sections of non-alloy steels shall comply with the requirements of Annex A, strug
ions.of fine grain steels shall comply with the requirements of Annex B.

tural hollow

6.2

Steel manufacturing process

6.2.1 The steel manufacturing process shall be at the discretion of the steel producer.

6.2.2 For the non-alloy structural steels given in Annex A, the method of deoxidation shall be
Table A.1.

6.2.3 For the fine grain steels given in Annex B, the method of deoxidation shall be as givenin T

as given in

able B.1.

6.2.4 The fine grain steels given in Annex B shall have a ferritic grain size equal to or finer than 6 when
measured in accordance with ISO 643.

© 1SO 2011 — All rights reserved
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6.3 Structural hollow section manufacturing process

6.3.1  Structural hollow sections shall be manufactured by a seamless or by a welding process. Welded
sections manufactured by a continuous process shall not include welds used for joining lengths of the flat
rolled-strip prior to forming the hollow section, except as permitted in 9.4.3.

6.3.2 Electric welded hollow sections are normally supplied without trimming the internal weld bead.

6.3.3 For quality assurance requirements, see 1SO 404. If the purchaser specifies quality assurance, an
appropriate International Standard, such as ISO 9001, can be used.

6.4 Delivery conditions

6.4.1 Thg hollow sections shall be delivered in the following conditions:
— qualities JR, JO and J2: hot-finished;

— qualitigs N and NL: normalized (normalized includes normalized rolled).
6.4.2 It may be necessary for seamless hollow sections with a wall thickness above 16 mm or when TID is
greater than 0,15 to apply accelerated cooling after austenitizing to achieve the intended structure or liguid
quenching and tempering to achieve the mechanical properties. The decision shall be left to the discretign of
the manufgcturer, but shall be stated to the purchaser at the time of €nquiry and order. Hollow sectjons
treated in syich a way shall be designated in the following ways:

a) for accelerated cooling: by the steel name supplemented by the'symbol “+DC”;
b) for quenching and tempering:

1) Dbylthe steel name supplemented by the symbol+QT” in the case of non-alloy steels;

2) byla modified steel name for which the Jetter N is replaced with Q in cases of fine grain steels, [e.g.
S460QLH.

Details of the special delivery conditions Shall be given in the inspection document and the product shall be
marked in gccordance with the above-mientioned stipulations.

NOTE old-formed hollow sections with subsequent heat treatment to obtain equivalent metallurgical conditiops to
those obtaing¢d by normalizing rolling-are deemed to meet the requirements of this part of ISO 12633.

6.5 Chemical composition

6.5.1 Thg cast analysis reported by the steel producer shall apply and shall comply with the requirements of
Tables A.1 pnd B.1:

Option 1 (s¢e75.2): a product analysis shall be carried out for hollow sections supplied with specific inspegtion
and testing.

The permissible deviations of the product analysis from the specified-limits cast analysis are given in Table 1.

6 © 1SO 2011 — All rights reserved
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Table 1 — Permissible deviations of the product analysis from the specified limits of the cast analysis

Permissible maximum Permis_sible deviati_o_n of_th? product
Element content in the cast analysis analysis fro?a:f:;:;;gigmlts for the
mass fraction mass fraction
% %
ca <0,20 +0,02
> 0,20 +0,03
Si < 0,60 ¥0,05
Mn non-alloy <1,60 +0,10
fine grain <1,70 -0,05
+0,10
P non-alloy <0,045 +0,010
fine grain <0,035 +0,005
S non-alloy <0,045 +0:010
fine grain <0,030 +0,005
Nb <0,060 +0,010
\Y <0,20 +0,02
Ti <0,03 +0,01
Cr <0,30 +0,05
Ni <0,80 +0,05
Mo <0,10 +0,03
Cu <0,35 +0,04
0,35<Cu<0,70 +0,07
N £0,025 +0,002
Altotal > 0,020 -0,005
a For S235JRH (for, thicknesses less than or equal to 16 mm, the permissible deviation is 0,04 % C,
and for thicknesses, greater than 16 mm and less than or equal to 40 mm, the permissible deviation is
0,05 % C.
When a CEV isirequired it shall be determined from the cast analysis using the formula:
CEVia C+m+ Cr+Mo+V . Ni+Cu
6 5 15

6.5.2 For non-alloy steel products, the following additional requirements may be requested at the time of
enquiry and order for products supplied with specific inspection and testing (see 7.1).

Option 2 (see 5.2): the CEV in accordance with Table A.2.

Option 3 (see 5.2): the recording on the inspection certificate or inspection report of the Cr, Cu, Mo, Ni, Ti and
V content (cast analysis).

6.5.3 For fine grain steel hollow sections, the following additional requirements may be requested at the
time of enquiry and order.

Option 4 (see 5.2): the CEV for steel grades S275 and S355 in accordance with Table B.2.

© 1SO 2011 — All rights reserved 7
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Option 5 (see 5.2): for steel grade S460, the following limits for the cast analysis:

V +Nb

+Ti<0,22% and Mo+ Cr<0,30 %

A maximum CEV may be agreed between the purchaser and manufacturer as an alternative to option 5.

6.6 Mechanical properties

6.6.1

Under the inspection and testing conditions as specified in Clause 7 and in the delivery condition as

specified in 6.4, the mechanical properties shall comply with the relevant requirements of Tables A.3 and B.3.

Stress religf annealing at more than 580 °C or for over 1 h may lead to deterioration of the mechaiical
properties. |f the purchaser intends to stress relief anneal the products at higher temperatures or fer*longer
times, the minimum values of the mechanical properties after such a treatment should be agreed at the time of
the enquiryjand order.

6.6.2 Forlimpact tests, standard V-notch test pieces (see ISO 148-1) shall be used. If-the"nominal profuct
thickness ig not sufficient for the preparation of standard test pieces, the test shall be cafried out using|test
pieces of width less than 10 mm, but not less than 5 mm. The minimum average values given in Tables|A.3
and B.3 shall be reduced in direct proportion to the actual width of the test piecelto that of the standard|test
piece.

Impact tests are not required for nominal thickness less than 6 mm.

6.6.3 For| fine grain steel hollow sections in thicknesses which do.not permit impact test pieces of wWidth
greater thap or equal to 5 mm to be taken, the ferritic grain size (se€ 6.3.2) shall be verified by the method
described i 1ISO 643.

When alumjinium is used as the grain refining element, the“grain size requirement shall be deemed t¢ be
fulfilled if the cast analysis shows the aluminium content to be not less than 0,020 % total aluminium or
alternatively 0,015 % acid soluble aluminium. In thesg(cases, verification of the grain size is not required.

6.6.4 Subject to the limitations of 6.6.2:

a) the impact properties of structural hollow sections of steel qualities J2, N and NL shall be verified;

b) the impact properties of structuratl hellow sections of steel qualities JR and JO are not verified.

Option 6 (see 5.2): the purchaser-may request at the time of enquiry and order, for products supplied with
specific inspection and testing.(s€e option 9), that the impact properties be verified.

6.7 TecHnologicalproperties

6.7.1 Weldability

The steels|specified in this part of ISO 12633 shall be suitable for welding by all appropriate welfling
processes.

NOTE 1 With increasing product thickness, increasing strength level and increasing carbon equivalent level, the

occurrence of cold cracking in the welded zone forms the main risk. Cold cracking is caused by the following factors in

combination:

a brittle

NOTE 2

the amount of diffusible hydrogen in the weld metal;

structure of the heat affected zone;

significant tensile stress concentrations in the welded joint.

When using recommendations as laid down in any relevant standard, the recommended welding conditions

and the various welding ranges of the steel grades can be determined depending on the product thickness, the applied
welding energy, the design requirements, the electrode efficiency, the welding process and the weld metal properties.

© 1S0O 2011 — All rights reserved
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6.7.2 Hot dip galvanized coating

Option 7 (see 5.2): at the time of enquiry and order, the purchaser may request that the products
for hot dip galvanized coating.

6.8 Surface condition

be suitable

6.8.1 The hollow sections shall have a smooth surface corresponding to the manufacturing method used;
however, bumps, cavities or shallow longitudinal grooves resulting from the manufacturing process are

permissible, provided the remaining thickness is within tolerance.

Surface defects may be removed by the manufacturer by grinding, provided the thickness 'of

the hollow

seclion after the repair is not less than the minimum permissible thickness. (See ISO 12633-2 for thickness

tolefance.)

For non-alloy structural steel hollow sections manufactured by é&ither a seamless or weldi
ir of the body by welding shall be permitted unless otherwise specified. The conditions under
the pxtent to which, welding repair to the body may be carried out'shall be agreed between the nj
and|the purchaser.

Optlon 8 (see 5.2): the purchaser may specify at the time\of enquiry and order that repair of t
welding shall not be carried out.

For [fine grain structural steel hollow sections manufactured by either a seamless or welded proce
the pody by welding shall not be permitted unless\otherwise agreed.

6.8. Welding repair shall be carried out by operators qualified in accordance with ISO 9606
repair procedures shall be in accordance'with ISO 15607, ISO 15609-1 and ISO 15614-1. The re
prog¢edures shall be covered by the manufacturer's quality assurance system.

6.8.p The repaired hollow section shall comply with all the requirements of this part of ISO 12633.

6.9| Non-destructive testing of welds

The|seam weld of all‘'welded hollow sections supplied with specific inspection and testing shall be
a nan-destructivetest (NDT) (see 9.4).

6.10 Tolerances and mass

6.10.1_Tolerances

ed process,

hg process,
which, and
anufacturer

he body by

5s, repair of

1. Welding
bair welding

subjected to

Tolerances for hot-finished structural hollow sections shall be as specified in ISO 12633-2.

6.10.2 Mass

Mass shall be determined using a density of 7,85 kg/dms3.

NOTE Dimensions, sectional properties and mass per unit length for a range of standard sizes of hot-finished

structural hollow sections are given in ISO 12633-2. The purchaser should preferably select the dimensions
sections from this range of standard sizes.

© 1SO 2011 — All rights reserved
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7

71

711

Inspection

Types of inspection and testing

Hollow sections of non-alloy steels in qualities JR and JO (see Annex A) shall be subjected to

non-specific inspection and testing in accordance with ISO 404 unless otherwise specified by the purchaser at
the time of enquiry and order.

Option 9 (see 5.2): the purchaser may request specific inspection and testing at the time of enquiry and order.

7.1.2 Hol
(see Annex

7.2 Type

7.21 For
2.2) in acco

The test ref
a) comme
b) descrip
informg

1)
2)

c)

ch
d) authen
7.2.2 For
“3.1.B” or

ISO 10474:
The purcha
If an insped
address of
In the case
The inspect

a) comme

tensile test reports;

' £ Il n 1 Lik 19 L A A\ U+ H 4 1 £ Liks A
UW STULUUTTS UT'TIOUTT=AllUy SleTT Yudiily J£ (STT ATTITA A ) diTfu TS yrdifT StTTIS UT QUAIITS TN al'ly

B) shall be subjected to specific inspection and testing in accordance with ISO 404.

s of inspection documentation

products supplied with non-specific inspection and testing, a test report (see 1SO 10474:1
rdance with ISO 10474 shall be provided.

ort shall contain the following information:
rcial transactions and parties involved;
tion of products to which the test report applies;

tion on tests as follows:

bmical composition: a cast analysis;

ication.

products supplied with specific inSpection and testing, an inspection certificate (i.e. type “3.1
‘3.1.C” as specified in ISO 10474:1991, 3.1,) or an inspection report (“3.2” as specifie
1991, 3.2) in accordance with:lSO 10474, shall be provided.

Ser shall indicate in the_enquiry and order the type of inspection document required [see 5.1 g)]
tion document 3.1.A,-3.1.C or 3.2 is specified, the purchaser should notify the manufacturer o
he organization-er-person who is to carry out the inspection and produce the inspection docun
of the inspectionreport 3.2, it shall be agreed which party is to issue the certificate.

ion certificate or inspection report shall contain the following information:

rciaNransactions and parties involved,;

NL

DO1,

.AH’
J in

the
ent.

b) description of products to which the inspection document applies;

c) information on tests as follows:
1) tensile test: test piece shape and test results;
2) impact test: test piece type and test results;
3) the cast analysis and, if applicable, the product analysis;
d) authentication.
10 © 1SO 2011 — Al rights reserved
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7.3 Inspection and testing

7.3.1

General

ISO 12633-1:2011(E)

The requirements for inspection and testing are given in Table 2 for hollow sections of non-alloy steels and in
Table 3 for hollow sections of fine grain steels.

7.3.2 Non-specific inspection and testing

When products are supplied with non-specific inspection and testing, the tests shall be carried out by the

manufacturer, in accordance with the manufacturer's own procedures, to demonstrate that products made by
the pame manufacturing process meet the requirements of the order. The products tested may not|necessarily
be the products actually supplied.
7.3.3 Specific inspection and testing
When products are supplied with specific inspection and testing, the tests shall becarried out on the products
to be supplied, or on test units of which the product to be supplied is a part, or (when applicable) gn all hollow
secfions.
Table 2 — Inspection and test programme for non-alloy steel hollow sections
Inspection and test requirements Scope-of inspection and test programnpe and
type of document
Non-specific inspection Specific inspegtion and
and testing testing
Requirement Subclause Inspection ceftificate
reference(s) b
Test report? (type 3.1.A, 3.1.8 or 3.1.C)
Inspection reporf (type 3.2)°
6)5 -
Cast analysis One resu!t per delivery One per dast
9.1 item
6.6 i
Tensile test One resu!t per delivery One per test[unitde
9.2 item
Mandatory Impact test quality J2 6.6 . - de
recf:lirements Saly 9.2 Not applicable One per test|unit
6.8
Surface condition and ]
dimensions 6.10 See 9.3 See 9.3
9.3
6.9
NDT of the weld 9.4 Not applicable All products, fyll length
. 6.5 ) )
Product analysis o4 Not applicable One per test unit
Optional Cast analysis 6.5 . .
requirements additional elements 9.1 Not applicable See option 3
Impact test (qualities 6.6 . One per test unitd® (only when
JR and JO only) 9.2 Not applicable option 6 is requested)

@ In accordance with ISO 10474:1991, 2.2.
b In accordance with ISO 10474:1991, 3.1.
€ In accordance with ISO 10474:1991, 3.2.

For test unit, see 8.1.3.

€ Longitudinal or transverse samples at the discretion of the manufacturer.

© 1SO 2011 — All rights reserved
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Table 3 — Inspection and test programme for fine grain steel hollow sections

Inspection and test requirements

Scope of inspection and test programme and type of
document

Specific inspection and testing

Requirement rzfl;?;::,acues(g) Inspection certificate (3.1.A, 3.1.B or 3.1.C)2
Inspection report (3.2)°
6.5
1 Cast analysis o1 One per cast
] 6.6 )
2 Tensile test 9.2 One per test unitcd
6.6
Mar_1dat 3 Impact test One per unitcd
requirements 9.2
6.8
4 Surfa:j:g conqmon and 6.10 See/9:3
imensions
9.3
6.9
5 NDT of the weld 04 All products, full length
i 6.5
Optlon I 6 Product analysis One per test unit®
requirements 9.1

a In accordance with ISO 10474:1991, 3.1.
b |n accordance with ISO 10474:1991, 3.2.

¢ For test §nit, see 8.1.3.

Longitud|nal or transverse samples at discretion of the manufacturer.

8 Samples

8.1 Frequency of tests

8.1.1 For|products supplied with non-specific inspection and testing, see 7.3.2.

8.1.2 For|productsssupplied with specific inspection and testing, the verification of the mechanical propefties
and produdt analysis,”if applicable, shall be carried out by test unit. A test unit is defined as a quantily of
hollow secfjons from one or more cast(s) of the same grade and dimensions manufactured by the same

process (e.
submitted f

celectric welding, submerged arc welding), and if applicable in the same heat treatment condi

on,

From each test unit one sample shall be taken sufficient for the preparation of the following test pieces:

— one tensile test piece;
— two sets of three impact test pieces;

— one product analysis when required.

8.1.3 The test unit shall consist of the tonnage of sections as specified in Table 4.

12
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Table 4 — Test units

Type of section Test unit
Circular Square or rectangular
Outside diameter External perimeter Mass
D
mm mm t
<1143 <400 <40
> 114,3, < 323,9 > 400, <800 <50
> 323,9 > 800 <75

8.2| Preparation of samples and test pieces

8.2.1 Selection and preparation of samples for chemical analysis

fronp the whole thickness of the hollow section at the same location-as-for the mechanical test sgmples. The

Samples for product analysis shall be taken from the test pieces or samples for mechanical testing or taken
pre%aration of samples shall be in accordance with ISO 14284.

8.2.2 Location and orientation of samples for mechanicaltests

8.2.1 Tensile test pieces
Theltest pieces for tensile testing shall comply withthe following.

a) |For circular, rectangular or square sections; the test piece may be the full section of the produg¢

—_

b) |For circular sections, not tested i full section, the test pieces shall be taken longitudinally gnd shall be
taken at a point remote from the-weld (see Annex C).

Alternatively, at the discretion of the manufacturer, transverse test pieces may be taken.

c) |For square or rectangular sections, not tested in full section, the test pieces shall be taken lopgitudinally,
midway between the-corners, from one of the sides not containing the weld (see Annex C).

Alternativelyyatthe discretion of the manufacturer, transverse test pieces may be taken.
8.2.2.2 Impact test pieces

Tes} pieces for impact testing shall comply with the following.

a) For circular sections the test pieces shall be taken longitudinally and shall be taken at a point remote from
the weld (see Annex C).

Alternatively, at the discretion of the manufacturer, transverse test pieces may be taken.

b) For square or rectangular sections the test pieces shall be taken longitudinally, midway between the
corners, from one of the sides not containing the weld (see Annex C).

Alternatively, at the discretion of the manufacturer, transverse test pieces may be taken.

© 1S0 2011 — All rights reserved 13
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8.2.3 Preparation of test pieces for mechanical tests

The require

ments of ISO 377 shall apply in conjunction with the test piece location specified in 8.2.2.

8.2.3.1 Tensile test pieces

The require

ments of ISO 6892-1 and ISO 6892-2, as appropriate, shall apply.

Test pieces may be non-proportional but in cases of dispute proportional test pieces having a gauge length
L, =5,65,/S, shall be used (see 9.2.2).

8.23.2 |

Impact V-n
following re

a) for nomnal thicknesses > 12 mm, standard test pieces shall be machined in suchja way that one sig

not fu

b) for non

>5 mn.

NOTE 1
also needs {q

9 Test methods

9.1 Chemical analysis

The elemer
(see 5.2) or

The choice
manufactur

In case of
Standards.

mpact test pieces
btch test pieces shall be machined and prepared in accordance with ISO 148-1. In“addition,
Huirements apply:

er away than 2 mm from a rolled surface;

ninal thicknesses <12 mm, when test pieces with reduced sections: are used, the width sha

be made for the curvature of the section.

ts to be determined and reported shall'be those given in Table A.1, unless option 3 is reque
in Table B.1.

of a suitable physical or chemical analytical method for the analysis shall be at the discretion o

el

Hispute, the method_used shall be agreed taking into account the relevant existing Internati

9.2 Mec

9.21 Te

Tensile tes
the temper.

anical tests

perature-requirements

shall be carried out in the temperature range 10 °C to 35 °C. Impact tests shall be carried o

the

eis

| be

est piece size is dependent on the actual thickness of the sample @ndy; for circular hollow sections, allowance

sted

the

bnal

it at

9.2.2 Tensile tests

The tensile

test shall be carried out in accordance with ISO 6892-1 and ISO 6892-2.

For the specified yield strength in Tables A.3 and B.3, the upper yield strength (R.) shall be determined.

If a yield phenomenon is not present, the 0,2 % proof strength (R, ,) or the 0,5 % proof stress total elongation

(Rip 5) shall

14

be determined. In cases of dispute, the 0,2 % proof strength (Rp0’2) shall apply.
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If a non-proportional test piece is used, the percentage elongation value obtained shall be converted to the

valu

e for a gauge length L, =5,65,/S, using the conversion tables given in ISO 2566-1.

9.2.3 Impact tests

The impact test shall be carried out in accordance with ISO 148-1 and shall be assessed in accordance with

ISO

a)

404 as follows:

the averaged value of a set of three test pieces shall meet the specified requirement. One individual value

may be below the specified value, provided it is not less than 70 % of that value;

b)

9.3

9.3.

The)

9.3.

The)
ISO

9.4

9.4.

if the conditions under a) are not satisfied then an additional set of three test pieces shall. be
following conditions shall be satisfied simultaneously:

1) the average value of six tests shall be equal to or greater than the specified' value;

2) not more than two of six individual values may be lower than the specified value;

3) not more than one of the six individual values may be lower than*70’% of the specified val

if these conditions are not satisfied, the sample product is ‘deemed not to comply with
ISO 12633 and retests may be carried out on the remainder. ef.the test unit (see 9.5).

Visual examination and dimensional inspection

1 Visual examination

hollow sections shall be visually examined fek compliance with the requirements of 6.8.

P Dimensional inspection

dimensions of the hollow sections shall be inspected for compliance with the requ
12633-2.

Non-destructive testing

1 General

When the welds of welded structural hollow sections are to be subjected to NDT, the method

acc
circ

9.4.

brdance with 9.4.2 or 9.4.3. At the manufacturer's discretion, the NDT may be carried out e

R ~Electric welded sections

taken from

the same sample and tested. To consider the test unit as conforming, after testing the_second set, the

ue;

this part of

rements of

shall be in
ther on the

Llar shapeprior to final forming or on the round, square or rectangular hollow sections after fingdl forming.

The

a)

b)

weld seam shall be tested in accordance with one of the following International Standards:

ISO 10893-2 to acceptance level E5, with the exception that the rotating tube/pancake coil technique

shall not be permitted.

ISO 10893-3 or ISO 10893-11, with the exceptions that the acceptance level shall be based o
N 15 internal/external notches and that for the application of ISO 10893-3 a notch width of
than twice the depth of the reference notch with a maximum of 1,0 mm shall apply.

The International Standard to be applied is at the discretion of the manufacturer.

©1S0O 2011 - All rights reserved
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9.4.3 Submerged arc welded sections

The weld seam shall be tested to level U5 in accordance with ISO 10893-11 or by radiography in accordance

with ISO 10

Butt welds

893-6 with an image quality class B.

used to join lengths of strip/plate together in the helically submerged arc weld process shall be

permitted, provided the butt weld is tested to the same type of procedure and meets the same acceptance

level as the

main weld seam.

9.5 Retests, sorting and reprocessing

For retests,

10 Marking

10.1 Exce
suitable ang

— the abr
— thema

— in the
permits

EXAMPLES

sorting and reprocessing, 1ISO 404 shall apply.

pt as provided for in 10.2 for bundled hollow sections, each hollow section“shall be marked by
durable methods, such as painting, stamping, adhesive labels or attached tags with the followjng:

dged designation, e.g. ISO 12633-1 - S275J0 ( but see also 6.4 for special delivery conditions);
hufacturer's name or trademark;

case of specific inspection and testing, an identification .number, e.g. order item number, which
the correlation of the product or delivery unit to the related inspection document.

ISO 12633-1 - S235JR + trademark

ISO 12633-1 - S275NL + manufacturer's hiame + order item number

10.2 Where the products are supplied bundled,:the marking required in 10.1 may be on a label, which ghall

be securely

attached to the bundle.

16
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Annex A
(normative)

Structural hollow sections of non-alloy steels —
Chemical composition and mechanical properties

(o8
Type of % Si Mn P s N
Steel grade deoxidation? max. % % 9 % %
Nominal thickness
mm

<40 >40,<65 max. max: max. max. max.be
5235JRH FN 0,17 0,20 — 1,40 0,045 0,045 0,009
5275J0H FN 0,20 0,22 — 1,50 0,040 0,040 0,009

5275J2H FF 0,20 0,22 — 1,50 0,035 0,035 —
S5355J0H FN 0,22 0,22 0,55 1,60 0,040 0,040 0,009

5355J2H FF 0,22 0,22 0,55 1,60 0,035 0,035 —

b

C

min

The deoxidation methods are designated as follows:

FN: Rimming steel not permitted;

Al, or 0,015 % soluble Al).

FF: Fully killed steel containing nitrogen-binding eleménts in amounts sufficient to bind available nitrogen (e.g. min.

It is permissible to exceed the specified values,,provided for each increase of 0,001 % N, the maximum P content
0,005 %; the N content of the cast analysis, however, shall not be more than 0,012 %.

The maximum value for nitrogen does_not apply if the chemical composition shows a minimum total Al content of 0,020 %, with a
mum Al/N ratio of 2:1, or if sufficient‘ather nitrogen-binding elements are present. The nitrogen-binding elements shall
in the inspection document.

0,020 % total

s reduced by

be mentioned

Tahle)A.2 — Maximum carbon equivalent value based on cast analysis

Maximum CEV
%
Steel grade Nominal thickness
mm
<16 > 10, <40 > 40, <65

S235JRH 0,37 0,39 0,41
S275J0H 0,41 0,43 0,45
S275J2H 0,41 0,43 0,45
S355J0H 0,45 0,47 0, 50
S355J2H 0,45 0,47 0,50

©1S0O 2011 - All rights reserved
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Table A.3 — Mechanical properties for non-alloy structural steel hollow sections

Minimum percentage elongation 4,
Impact properties
Upper yield strength Tensile strength Lo =5, 65\/50
Steel Repy R Minimum
grade Test average
I absorbed
N/mm2 N/mm2 Longitudinal Transverse tempe- energy for
rature
standard
test piecesb
Nominal thickness Nominal thickness Nominal thickness om \
mm mm mm -
<16 | >16,<40 | >40,<65 <3 >3,<65 | <40 | >40,<65 | <40 [ >40,<65
S235JRH2| 235 225 215 360 to 510( 340to 470 | 26 25 24 23 20 27
S275J0H2 Q 27
475 265 255 430to 580 410 to 560 | 22 21 20 19
S275J2H -20 27
S$355J0H2 0 27
355 345 335 510 to 680 490 to 630 | 22 21 20 19
S355J2H -20 27
@  The impgct properties are verified only when specified at the time of enquiry and order for/products supplied with specific inspeftion
and testing.
b For impa¢t properties for reduced section test pieces, see 6.6.2.
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Structural hollow sections of fine grain steels —
Chemical composition and mechanical properties

Annex B

(normative)

ISO 12633-1:2011(E)

Steel Type of Total
grade deoxidation? % % % % % % % % % % % % % %
max. |max.| max. | max. | max. | max. | max. | min.b [ max. | max/ {ymax. | max. ||max.| max.
S215NH 0.50 to 0,035 {0,030
GF 0,20 | 0,40 ’140 0,050 | 0,05 {0,020 | 0,03.| 0,30 | 0,30 | 0,10 (] 0,35 | 0,015
S27B6NLH ’ 0,030 {0,025
S3%5NH 0,20 0.90 to 0,035 | 0,030
GF 0,50 ‘165 0,050 | 0,12 {0,020, 0,03 | 0,30 | 0,50 | 0,10 (] 0,35 | 0,015
S356NLH 0,18 ' 0,030 {0,025
S4ONH 100to | 0.035 | 0,030
GF 0,20 | 0,60 ’170 0,050 | 0,20 | 0,020 0,03 | 0,30 | 0,80 | 0,10 ||0,70 | 0,025
S46PNLH ’ 0,030 | 0,025

a

grain structure.

The deoxidation method is designated as follows:

If sufficient nitrogen-binding elements are present, the minimum total Al content does not apply.

If the copper content is greater than 0,30 %, the nickel content shall be at least half of the copper content.

GF = Fully killed steel containing nitrogen-binding elements in " sufficient amounts to bind the available nitrogen and

having a fine

Table B.2 — Maximum carbon equivalent value based on cast analysis

Maximum CEV
%
Steelgrade de-lc-)))’(‘i)ga?ifon Nominal thickness
mm
<16 > 16, < 65
S275NH
GF 0,40 0,40
S275NLH
S355NH
S355NLH GF 043 645
S460NH2
GF — —
S460NLH2

a8  See 6.5.3, option 5.

©1S0O 2011 — All rights reserved
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Table B.3 — Mechanical properties

Minimum percentage
Upper yield strength elongation
ReH Amin Impact properties
N/mm? Tensile Lo =585/5o
strength Longitudinal | Transverse
Stegl N/Rm ) Minimum
rade mm
d Test average
__Nominal-thickness Nominal thickness— | temperature- absorbed energy
mm mm for standard fest
°C pieces?
J
> 16, > 40,
<16 <40 | <65 <65
S275NH -20 40
275 265 255 370 to 540 24 22
S275NLH £50 27
S355NH =20 40
355 345 335 470 to 630 22 20
S355NLH -50 27
S460NH -20 40
460 440 430 550 to 720 17 15
S460NLH -50 27
@ For impalt properties for reduced section test pieces, see 6.6.2.

20
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