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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 non-governmental, in

liaison with

SO, also take part in the work. ISO collaborates closely with the International Elect

rotechnical

Commission

International

IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies

Publication a

Attention is d
rights. ISO sh

International
and metallic

1ISO 630 cons
— Part1: R

— Part2: T

5 an International Standard requires approval by at least 75 % of the member-bodies casting

rawn to the possibility that some of the elements of this part of ISO 630-may be the subjec
all not be held responsible for identifying any or all such patent rights,

Standard ISO 630-2 was prepared jointly by Technical Commiftees ISO/TC 5, Ferrous 1
ittings, Subcommittee SC 1, Steel tubes, and ISO/TC 17, Stéel.

ists of the following parts, under the general title Structural steels:
lates, wide flats, bars, sections and profiles [currently ISO 630:1995]

echnical delivery requirements for hot-finished hollow sections

for voting.
a vote.

t of patent

petal pipes
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Structural steels —

Part 2:
Techni

cal delivery requirements for hot-finished hollow sections

1 Scop

This part 0
or rectang
formed co
hot-formed

The grade
annexes A

NOTE 1

NOTE 2
flats, bars a

NOTE 3

2 Norn

The follow
this part o

do not apply. However, parties to agreements based on this part of ISO 630 are encouraged to ir

possibility
references
registers o

ISO 148:1

ISO 377:1
testing.

e

f 1ISO 630 specifies the technical delivery requirements for hot-finished hollow Sections of ci
plar form. It is applicable to hollow sections formed hot with or without-subsequent heat

product. Fine grain steels are generally delivered in the normalised condition.

5, chemical composition and mechanical properties for non-alloysteels and fine grain steel
and B, respectively.

Requirements for tolerances, dimensions and sectional propeities are given in ISO 657-14.

hd other structural sections, see 1ISO 630:1995.

For cold-formed structural hollow sections, see 1SO 10799.

ative references

ng normative documents contain provisions which, through reference in this text, constitute
ISO 630. For dated references, subsequent amendments to, or revisions of, any of thesg

of applying the mest.recent editions of the normative documents indicated below.
, the latest edition“of‘the normative document referred to applies. Members of IEC and
f currently validAnternational Standards.

D83, Steel—~Charpy impact test (V-notch).

DO7,, Steel and steel products — Location and preparation of samples and test pieces fa

cular, square
treatment or

d with subsequent heat treatment to obtain equivalent metallurgical conditions to those olptained in the

5 are given in

For the technical delivery requirements of hot rolled structural steels in other product forms, e.g. plates, wide strip,

provisions of
publications
vestigate the
For undated
SO maintain

r mechanical

ISO 404:1992, Steel and steel products — General technical delivery requirements.

ISO 643:1983, Steels — Micrographic determination of the ferritic or austenitic grain size.

ISO 657-14:—1), Hot-rolled steel sections — Part 14: Hot-finished structural hollow sections — Dimensions and
sectional properties.

ISO 2566-1:1984, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels.

ISO 6929:1987, Steel products — Definitions and classification.

1) To be published. (Revision of ISO 657-14)
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ISO 6892:1998, Metallic materials — Tensile testing at ambient temperature.

ISO 9001:1994, Quality systems — Model for quality assurance in design, development, production, installation
and servicing.

ISO 9002:1994, Quality systems — Model for quality assurance in production, installation and servicing.

ISO 9304:1989, Seamless and welded (except submerged arc-welded) steel tubes for pressure purposes — Eddy
current testing for the detection of imperfections.

ISO 9402:1989, Seamless and welded (except submerged arc-welded) steel tubes for pressure purposes — Full

peripheral m

imperfectiong.

ISO 9606-1:1

anatic trancdicar/fliiv laalkana tactina of farromannatic ctaal tithac for tha dataction of
AGHEHCHARSEHEEH P eaikage—+teStHg—o+eHOoHAgHeHE—Ste ettt eS—Ho—He—aete 6o+

994, Approval testing of welders — Fusion welding — Part 1: Steels.

ISO 9764:1989, Electric resistance and induction welded steel tubes for pressure purposes=- Ultrasoni

the weld sea

ISO 9765:19
for the detect

1ISO 9956-1:1
for fusion we

ISO 9956-2:1
procedure sp

ISO 9956-3:1
procedure te

ISO 10474:1

ISO 12096:1
seam for the

ISO 14284:1
composition.

3 Terms
For the purpd

3.1

n for the detection of longitudinal imperfections

D0, Submerged arc-welded steel tubes for pressure purposes — Ultrasonic testing of the
jion of longitudinal and/or transverse imperfections.

995, Specification and approval of welding procedures for métallic materials — Part 1: G¢
ding.

995, Specification and approval of welding procedures for metallic materials — Part
ecification for arc welding.

995, Specification and approval of welding. procedures for metallic materials — Part
bts for arc welding of steels.

D91, Steel and steel products — Inspection documents.

D96, Submerged arc-welded steelNtubes for pressure purposes — Radiographic testing
detection of imperfections.

D96, Steel and iron — (Sampling and preparation of samples for the determination 0

and definitions

ses of thispart of ISO 630, the following terms and definitions apply.

ngitudinal

C testing of

veld seam

neral rules

P Welding

B: Welding

f the weld

f chemical

tube

hollow long p

3.2

roduct open at both ends of any cross sectional shape

structural hollow section
tube intended to be used for structural purposes

3.3

normalizing rolling
rolling process in which the final deformation is carried out in a certain temperature range leading to a material
condition equivalent to that obtained after normalizing so that the specified values of the mechanical properties are
retained even after normalizing

© 1SO 2000 — All rights reserved
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4 Classification and designation

4.1 Classification

4.1.1 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, 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.

4.2 Desjgnations

4.2.1 Fdr non-alloy steel structural hollow sections, the steel designation consists of:
— the nymber of this part of ISO 630 (ISO 630-2);

— the capital letter S for structural steel;

— the indlication of the minimum specified yield strength for thicknesses <16 mm, expressed in N/mm2;

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

— the cqpital letter J and a number O or 2 for the qualities with specified impact properties at 0 °¢ and —20 °C
respegtively;

— the capital letter H to indicate hollow sections.

4.2.2 Far fine grain steel structural hollow sections'the steel designation consists of:
— the nymber of this part of ISO 630 (ISO 630-2);

— the capital letter S for structural steel;

— the indlication of the minimum-specified yield strength for thicknesses < 16 mm, expressed in N/mm2;
— the capital letter N to indicate normalized or normalized rolled, see 6.4;
— the capital letter Lsfor the qualities with specified minimum values of impact energy at a temperature of —50 °C;

— the capital letter H to indicate hollow sections.

4.2.3 Fdr'modification of the designations in case of special delivery conditions, see 6.4.

© 1SO 2000 — Al rights reserved 3
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4.2.4 The steel shall be designated as illustrated by the following examples:
EXAMPLE 1

ISO 630-2 S 275 Jo H

Number of this part of ISO 630

Structural steel

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

pnr-f r\rnpnrﬁne’ 27 J minimum atQ °C

Hollow section

EXAMPLE 2

ISO 630-2 S 355 NL H

Number of this part of ISO 630

Btructural steel

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

Normalized fine grain steel with impact
roperties, 27 J minimum at - 50 °C

Hollow section

NOTE St¢el names used in this part of ISO 630 differfrom those in ISO/TR 4949.

5 Information to be supplied by the purchaser

5.1 Mandatory information
The following information shallcbe-Supplied by the purchaser at the time of enquiry and order:
a) the quantity (mass or total length or number);

b) the type [of length:and length range or length (see ISO 657-14);

c) details of the product form:

HFCHS = hot-finished circular hollow sections;

HFRHS = hot-finished square or rectangular hollow sections;
d) the steel designation (see 4.2);
e) the dimensions (see ISO 657-14);
f) the options required (see 5.2);

g) the type of inspection document required (see 7.2 and Tables 2 and 3).

4 © 1SO 2000 — All rights reserved
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5.2 Options

A number of options are specified in this part of 1SO 630; they are listed below with the appropriate clause
references. In the event that the purchaser does not indicate his wish to implement any of these options at the time
of enquiry and order, the products shall be supplied in accordance with the basic specification (see 5.1).

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

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

3. Th C Ch—MNMa-DNa— T2 ond \/ aoct ool ol Aartentie—aballb
. e ISt vo N T ahRta—vV—Eeastat rary StS—COTtCTIeS - Strait o

report fpr non-alloy grades (see 6.5.2).

tH-the-hspeetior—certifieatejor inspection

4: A maximum carbon equivalent value in accordance with Table B.2 shall be provided for_fine’ graif steels S275
and S3b5 (see 6.5.3).

5: The casgt analysis limits for grade S460 (see 6.5.3) shall be:

a) V|+Nb+Ti<0,22 %; and
b) Mo + Cr < 0,30 %.

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).

7: The mdgterial shall be suitable for hot dipped galvanized coating (see 6.7.2).
8: Weld rgpairs to the body of non-alloy structural steel fiollow sections shall not be permitted (see 6.4.4).

9: Specifi¢ inspection and testing for non-alloy grades of qualities JR and JO shall be applied (see 7.1{1).

5.3 Example

10t 12 m approximate HFRHS - 1ISO 630-2 - S355J0H - 100 x 100 x 8 - Option 6,9 : 3.1.B
+ option 1 from
1ISO 657-14

Quantity and type of length J
(see ISQ 657-14)

Product fform

Number]of this part
of ISO 30

Steel grade

Size and thickness
(see ISO 657-14)

Options 6 and 9 from this part
of ISO 630

Type of inspection document selected from ISO 10474

© 1SO 2000 — All rights reserved 5
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6 Requirements

6.1 General

Structural hollow sections of non-alloy steels shall comply with the requirements of annex A; structural hollow
sections of fine grain steels shall comply with the requirements of annex B.

6.2 Steel manufacturing process

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

6.2.1

6.2.2

Table A.1.
6.2.3 Fort
6.2.4 The
measured in

6.3 Structyiral hollow section manufacturing process

6.3.1  Strudg

manufactured by a continuous process shall not include welds used-for joining lengths of the flat rolled-s

forming the h
6.3.2

6.3.3 For
appropriate §

NOTE Th

6.4 Delive

The hollow s§

gualities

qualities

It may be ne
0,15 to apply

For llhe non-alloy structural steels given in annex A, the method of deoxidation shall be g

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

ne fine grain steels given in annex B the method of deoxidation shall be as given in|Fable B

fine grain steels given in annex B shall have a ferritic grain size equalo” or finer thd
hccordance with 1SO 643.

tural hollow sections shall be manufactured by a seamless or by a welding process. Welde

pllow section except as permitted in 9.4.3.

juality assurance requirements, see 1SO’404.
tandard is 1ISO 9002.

If the purchaser specifies quality assu

s requirement is also fulfilled by a quality system in accordance with ISO 9001.

'y conditions

ections shall be delivered in the conditions indicated below:
JR, JO and J2:hot-finished,;

N and NLnormalized (normalized includes normalized rolled).

cessary-for seamless hollow sections with a wall thickness above 16 mm or when T/D is g

s given in

1.

in 6 when

d sections
rip prior to

rance, the

eater than

accelerated cooling after austenitizing to ach|eve the intended structure or liquid que

nnnnnnnnn All ha laft o tha iceration

mechanieal-nraperbiaa

ching and

tempering to &

a-thao Thao d i t o
cHeve-the-mechaticar PTOPCTtOC ST T iC—OCTISTom Sharpe-tetttothe-aiseretoh-ottmemaht

cturer, but

shall be stated to the purchaser at the time of enquiry and order. Hollow sections treated in such a way shall be

designated:

a)

for accelerated cooling: by the steel name supplemented by the symbol “+DC”
for quenching and tempering:

by the steel name supplemented by the symbol “+QT” in the case of non alloy steels;

b) by a modified steel name for which the letter N is replaced by Q in cases of fine grain steels e.g.

S46

OQLH.

© 1SO 2000 — All ri

ghts reserved


https://standardsiso.com/api/?name=f90d5795a02f3b7e56cf9e340fcbdfe0

ISO 630-2:2000(E)

Details of the special delivery conditions shall be given in the inspection document and the product shall be marked
in accordance with the above stipulations.

NOTE Cold-formed hollow sections with subsequent heat treatment to obtain equivalent metallurgical conditions to those
obtained by normalizing rolling are deemed to meet the requirements of this part of ISO 630.

6.5 Chemical composition

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

Option 1 (yee5-2)Aproductanatysts—shat-becarriedout-for-hottow-sections—supptied-wittrspecificinspection and
testing.
The permissible deviations of the product analysis from the specified-limits cast analysis are given in Tlable 1.
Table 1 — Permissible deviations of the product analysis from the specified-limits
of the cast analysis
Permissible Permissible deviation of the
Element maximum content in product analysis\from specified
the cast analysis limits forthe cast analysis
mass fraction, % mass fraction, %
c@ < 0,20 + 0,02
> 0,20 +0,03
Si < 0,60 + 0,05
Mn non-alloy < 1,60 + 0,10
fine grain <4,70 -0,05
+0,10
P non-alloy < 0,045 + 0,010
finé.grain < 0,035 + 0,005
S non-alloy < 0,045 + 0,010
fine grain < 0,030 + 0,005
Nb < 0,060 + 0,010
V < 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
Aliotal > 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 and less than or equal
to 40 mm, the permissible deviation is 0,05 % C.

© 1SO 2000 — All rights reserved 7
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When a carbon equivalent value (CEV) is required it shall be determined from the cast analysis using the formula:

CEV=C+—+
6

6.5.2
and order for

Option 2 (see

Mn Cr+Mo+V+Ni+Cu

5 15

products supplied with specific inspection and testing (see 7.1).

5.2): The CEV in accordance with Table A.2.

For non-alloy steel products the following additional requirements can be requested at the time of enquiry

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

6.5.3 Forf
enquiry and g

Option 4 (ses
Option 5 (se§
V + Nb 4

NOTE

6.6 Mechs

6.6.1 Undg
specified in 6
NOTE St

the purchaser
mechanical pr

6.6.2
is not sufficig
less than 10
reduced in di

Impact tests
6.6.3 Forf
than or equal

ISO 643.

When alumin

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

For impact tests standard V-notch test pieces (see ISO 148) shall be used. If the nominal produg

analysis).

ne grain steel hollow sections the following additional requirements can be requested at
rder.

5.2): The CEV for steel grades S275 and S355 in accordance with Table B,2.
5.2): For steel grade S460 the following limits for the cast analysis:

Ti<022% and Mo+ Cr<0,30%

nical properties

r the inspection and testing conditions as spegcified in clause 7 and in the delivery cq
4 the mechanical properties shall comply with the relevant requirements of Tables A.3 and

ntends to stress relief anneal the products.at higher temperatures or for longer times, the minimum \
perties after such a treatment should be dgreed at the time of the enquiry and order.

nt for the preparation of stardard test pieces, the test shall be carried out using test piec
mm, but not less than 5-mm. The minimum average values given in Tables A.3 and B
ect proportion to the actual’'width of the test piece to that of the standard test piece.

hre not required for nominal thickness less than 6 mm.

ne grain steél/hollow sections in thicknesses which do not permit impact test pieces of wi
to 5 mm to\be taken, the ferritic grain size (see 6.3.2) shall be verified by the method as d

jum_is used as the grain refining element, the grain size requirement shall be deemed to b

he time of

ndition as
B.3.

ess relief annealing at more than 580 °C or far(Over 1 h may lead to deterioration of the mechanical properties. If

alues of the

t thickness
bs of width
3 shall be

Ith greater
pscribed in

e fulfilled if

/sis’shows the aluminium content to be not less than 0 020 % total aluminium or alternative

ly 0,015 %

the cast anall

acid soluble aluminium. In these cases, verification of the grain size is not required.

6.6.4 Subject to the limitations of 6.6.2:

a) theimpa

b) the impa

ct properties of structural hollow sections of steel qualities J2, N and NL shall be verified;

ct properties of structural hollow 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 an

d testing (see option 9), that the impact properties are verified.

© 1SO 2000 — All rights reserved
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6.7 Technological properties

6.7.1 Weldability

0-2:2000(E)

The steels specified in this part of ISO 630 shall be suitable for welding by all appropriate welding processes.

NOTE 1

the am

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:

ount of diffusible hydrogen in the weld metal;

signifig

NOTE 2
various wel

the design requirements, the electrode efficiency, the welding process and the weld metal properties.

6.7.2 Ho

Option 7 (

for hot dipped galvanized coating.

6.8 Surflace condition

6.8.1 Th
however,
provided th

Surface de
after the re

6.8.2 Th

6.8.3 Fd
of the weld

6.8.4 Fa
of the body
which. wel

Option 8 (
shall not b

a brittlgstructure of the heat affected Zone;

ant tensile stress concentrations in the welded joint.

When using recommendations as laid down in any relevant standard, the recommended. welding con
ing ranges of the steel grades can be determined depending on the product thickness,the applied
dipped galvanized coating

bee 5.2): At the time of enquiry and order the purchaser may request that the products shd

e hollow sections shall have a smooth surface“corresponding to the manufacturing 1
umps, cavities or shallow longitudinal grooves resulting from the manufacturing process ar¢
e remaining thickness is within tolerance.

fects may be removed by the manufacturer by grinding provided that the thickness of the h
pair is not less than the minimum permissible thickness. (See ISO 657-14 for thickness tole

e ends of the hollow section shall be cut nominally square with the axis of the product.

r both non-alloy and fine grain structural steel hollow sections manufactured by a welded ¢
shall be permitted.

r non-alloy structural steel hollow sections manufactured by either a seamless or welding p
by welding shallbe permitted unless otherwise specified. The conditions under which, and
Hing repair to‘the’body may be carried out shall be agreed between the manufacturer and th

bee 5.2):\The purchaser may specify at the time of enquiry and order that repair of the boc
b carfied out.

ditions and the
elding energy,

|l be suitable

hethod used;
b permissible,

ollow section
Fance.)

rocess repair

rocess repair
the extent to
e purchaser.

y by welding

For fine gr

in“structural steel haollow sections - manufactured h\]l either a seamless or welded proces

body by welding shall not be permitted unless otherwise agreed.

6.8.5

repair of the

Welding repair shall be carried out by operators qualified in accordance with ISO 9606-1. Welding repair

procedures shall be in accordance with 1ISO 9956 Parts 1 to 3. The repair welding procedures shall be covered by
the manufacturer's quality assurance system.

6.8.6

6.9 Non

The repaired hollow section shall comply with all the requirements of this part of ISO 630.

-destructive testing of welds

The seam weld of all welded hollow sections supplied with specific inspection and testing shall be subjected to a
non-destructive test (see 9.4).

© 1SO 2000 -
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6.10 Tolerances and mass

6.10.1 Tolerances

Tolerances for hot-finished structural hollow sections shall be as specified in ISO 657-14.

6.10.2 Mass

Mass shall be determined using a density of 7,85 kg/dm3.

NOTE

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

hollow section
range of stand

5 are given in ISO 657-14. The purchaser should preferably select the dimensions of the hollow segtig
hrd sizes.

of inspection and testing

7 Inspection
7.1 Types
7.1.1 Hollo

inspection ar
enquiry and ¢

Option 9 (see

7.1.2 Hollo
(see annex B

7.2 Types

7.2.1 For
ISO 10474:1

The test repg
commer
descripti
informati

tens

W sections of non-alloy steels in qualities JR and JO (see annex A)-shall be subjected to n
d testing in accordance with ISO 404 unless otherwise specified by the purchaser at t
rder.

5.2): The purchaser may request specific inspection and testing at the time of enquiry and

W sections of non-alloy steel quality J2 (see annéx™A) and fine grain steels of qualities
shall be subjected to specific inspection and testing in accordance with 1ISO 404.

of inspection document

D91 shall be provided.

rt shall contain the following_information:

Lial transactions and parties involved,;

bn of products to which the test report applies;
on on tests as¢follows:

ile testweports;

ns from this

pn-specific
he time of

Drder.

N and NL

products supplied with non-specific-.inspection and testing a test report (2.2) in accordlance with

— cherlnical composition — a cast analysis;

7.2.2
an inspection

authentication.

report (3.2) in accordance with ISO 10474:1991 shall be provided.

For products supplied with specific inspection and testing an inspection certificate (3.1.A, 3.1.B or 3.1.C) or

The purchaser shall indicate in the enquiry and order the type of inspection document required [see 5.1 g)].

NOTE

If an inspection document 3.1.A, 3.1.C or 3.2 is specified the purchaser should notify the manufacturer of the

address of the organisation or person who is to carry out the inspection and produce the inspection document. In the case of the
inspection report 3.2, it shall be agreed which party issue the certificate.

10
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The inspection certificate or inspection report shall contain the following information:

— comm

ercial transactions and parties involved,;

— description of products to which the inspection document applies;

— inform

ation on tests as follows:

— tensile test — test piece shape and test results;

— impact test — test piece type and test results;

— th

— authe
7.3 Insp

7.3.1 Ge

The requir
Table 3 fof

7.3.2 No

When pro
manufactu
manufactu
products a

733 Sp

When prog
supplied, d

e cast analysis and, if applicable, the product analysis;

htication.
ection and testing

neral

ements for inspection and testing are given in Table 2 for hollew sections of non-alloy
hollow sections of fine grain steels.

n-specific inspection and testing

Ctually supplied.

pcific inspection and testing

ucts are supplied with specificiinspection and testing, the tests shall be carried out on the ¢
r on test units of which the praduct to be supplied is a part, or when applicable on all hollow

steels and in

ducts are supplied with non-specific inspection *and testing, the tests shall be carried out by the
rer, in accordance with his own procedures,:to demonstrate that products made &
Fing process meet the requirements of theofder. The products tested may not neces

y the same
sarily be the

roducts to be
sections.

© 1SO 2000 — Al rights reserved
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Table 2 — Inspection and test programme for non-alloy steel hollow sections

Inspection and test requirements

Scope of inspection and test programme
and type of document

Non-specific inspection Specific inspection and
R t Subclause and testing testing
equiremen reference(s) Test report (2.2) Inspection certificate
(3.1.A,3.1.Bor 3.1.C)
Inspection report (3.2)
1 Cast analysis 6.5 One resu_lt per delivery One per cast
9.1 item
2 ; 6.6 One result per delivery .
Tensile test . ab
9.2 item One per test upit
Mandatofy Impact test quality J2 6.6 Not licabl ©ab
requiremefts 3 only 9.2 ot applicable One peptest ufit
» 6.8
Surface condition and
4 dimensions 6.10 See 9.3 See 9.3
9.3
5 NDT of the weld SZ Not applicable All products, fullllength
6 Product analysis gi Not applicable One per test pnit
Optiona Cast analysis 6.5 ; ;
) 7 ” Not:applicable See option|3
requiremepts additional elements 9.1 kPl Pl
Impact test (qualities 6.6 icabl One per test unit[2P (only
8 JR and JO only) 9.2 Not applicable when option 6 is rgquested)

a For test {init, see 8.1.3.

b  Longitudjnal or transverse samples at the discretion of the manufacturer.

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

. Subclause
Requirement reference(s) Inspection certificate (3.1.A, 3.1.B or 3.1.¢)
Inspection report (3.2)
1 Cast analysis gi One per cast
2 Tensile test 6.6 o) test unit b
9.2 ne per test uni
3 Impact test 6.6 One per unit @b
Mandatorly 9.2 p
requiremerits - 6.8
Surface condition and
4 dimensions 6.10 See 9.3
9.3
5 NDT of the weld SZ All products, full length
Optional . 6.5 .
requirements 6 Product analysis 91 One per test unit &

a  For test unit, see 8.1.3.

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

12
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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 products supplied with specific inspection and testing the verification of the mechanical properties and
product analysis, if applicable, shall be carried out by test unit. A test unit is defined as a quantity of hollow sections
from one or more cast(s) of the same grade and dimensions manufactured by the same process (e.g. electric
welding, submerged are welding), and if applicable in the same heat treatment condition, submitted for acceptance
at the same time.

From eacH test unit one sample shall be taken sufficient for the preparation of the following test pieces;
— one tgnsile test piece;

— two s4ts of three impact test pieces;
— one ptoduct analysis when required.

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

Table 4 — Test units

Type of section
Circular Square or rectangular Testunit
Outside diameter External{perimeter Mass
mDm mm t
<1143 <400 <40
>114,3, < 3239 > 400, < 800 <50
> 323,9 > 800 <75

8.2 Preparation of samplés-and test pieces

8.2.1 Selection and preparation of samples for chemical analysis

Samples fpr productanalysis shall be taken from the test pieces or samples for mechanical testing pr taken from
the whole thickness of the hollow section at the same location as for the mechanical test samples. The preparation
of sampleg shall be in accordance with ISO 14284.

8.2.2 Location and orientation of samples for mechanical tests

8.2.2.1 Tensile test pieces
The test pieces for tensile testing shall comply with the following:
a) for circular, rectangular or square sections, the test piece may be the full section of the product;

b) for circular sections, not tested in full section, 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;

© 1SO 2000 — All rights reserved 13
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c)

000(E)

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.

8.2.2.2

Impact test pieces

Test pieces for impact testing shall comply with the following:

e annex C).

a)
weld (se
Alternati
b) for squd|
from ong
Alternati
8.2.3 Prepd

The requirem

8.23.1 Te
The requirem

Test pieces
Lo =565,
8.23.2 Im

Impact V-not
requirements

a) for nomi
further &
b) for nom
=5 mm.
NOTE Te

needs to be m

ely, at the discretion of the manufacturer, transverse test pieces may be taken;

Fe or rectangular sections the test pieces shall be taken longitudinally, midway betwéen tk
of the sides not containing the weld (see annex C).

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

ration of test pieces for mechanical tests

ents of ISO 377 shall apply in conjunction with the test piece locdtion specified in 8.2.2.

nsile test pieces
ents of 1SO 6892 as appropriate shall apply.

may be non-proportional but in cases of displte proportional test pieces having a ga
shall be used (see 9.2.2).

pact test pieces

Ch test pieces shall be machined and prepared in accordance with 1SO 148. In addition, th
apply:

hal thicknesses > 12 mm;-standard test pieces shall be machined in such a way that one
way than 2 mm from-a-rolled surface;

St piecessize is dependent on the actual thickness of the sample and, for circular hollow sections, all
hde forcthe curvature of the section.

for square or rectangular sections, not tested in full section, the test pieces shall be taken longitudinally,

for circular sections the test pieces shall be taken longitudinally and shall be taken at a point remote from the

e corners,

ige length

e following

side is not

nal thicknesses <12 mm, when test pieces with reduced sections are used, the width shall be

wance also

9 Test methods

9.1 Chemi

cal analysis

The elements to be determined and reported shall be those given in Table A.1, unless option 3 is requested (see
5.2) orin Table B.1.

The choice of a suitable physical or chemical analytical method for the analysis shall be at the discretion of the
manufacturer.

14
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In case of disputes, the method used shall be agreed taking into account the relevant existing International

Standards.

9.2 Mec

hanical tests

9.2.1 Temperature requirements

Tensile tests shall be carried out in the temperature range 10 °C to 35 °C. Impact tests shall be carried out at the
temperatures specified in Table A.3 for non-alloy steels and Table B.3 for fine grain steels.

9.2.2 Tensile tests

The tensilg test shall be carried out in accordance with ISO 6892.

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

If a yield phenomenon is not present, the 0,2 % proof strength (RpO,Z) or the 0,5 % ‘proof stress tofal elongation

(Rio,5) shall be determined. In cases of dispute, the 0,2 % proof strength (RpO,Z) shall-apply.

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

for a gauge length L, =5,65,/S, using the conversion tables given in ISQ2566-1.

9.2.3 Impact tests

The impact test shall be carried out in accordance with ISO 148 'and shall be assessed in accordance|with ISO 404

as follows:

a) the ajeraged value of a set of three test pieces shall meet the specified requirement. One individdal value may
be beJow the specified value, provided that it is'niot less than 70 % of that value;

b) if the [conditions under a) are not satisfied\then an additional set of three test pieces shall be tgdken from the
same|sample and tested. To consider. the test unit as conforming, after testing the second set,|the following
condifions shall be satisfied simultaneously:

1) tHe average value of six tests shall be equal to or greater than the specified value;
2) npt more than two of\siX individual values may be lower than the specified value;
3) npt more than gne-of the six individual values may be lower than 70 % of the specified value;

c) if thede conditions are not satisfied, the sample product is deemed not to comply with this part off ISO 630 and
retests may-be carried out on the remainder of the test unit (see 9.5).

9.3 Visualexamination-and dimensional inQpnntinn

9.3.1 Visual examination

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

9.3.2 Dimensional inspection

The dimensions of the hollow sections shall be inspected for compliance with the requirements of ISO 657-14.

© 1SO 2000 — Al rights reserved

15


https://standardsiso.com/api/?name=f90d5795a02f3b7e56cf9e340fcbdfe0

ISO 630-2:2000(E)

9.4 Non-destructive testing

9.4.1 General

When the welds of welded structural hollow sections are to be subjected to non-destructive testing the method shall
be in accordance with 9.4.2 or 9.4.3. At the manufacturer's discretion the NDT may be carried out either on the
circular shape prior to final forming or on the round, square or rectangular hollow sections after final forming.

9.4.2 Electric welded sections

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

a) IS0 9304 to acceptance level L4, with the exception that the rotating tube/pancake coil technjque™s
permittedl.
b) 1SO 9402 or ISO 9764, with the exceptions that the acceptance level shall be basedyon the us

internal/¢xternal notches and that for the application of ISO 9402 a notch width of not’greater tha

depth of

The standard

9.4.3 Subm

The weld se
ISO 12096 W

Butt welds U
permitted, pr

the reference notch with a maximum of 1,0 mm shall apply.

to be applied is at the discretion of the manufacturer.

erged arc welded sections

bm shall be tested to level L4 in accordance with ISO 9765 or by radiography in accor
ith an image quality class R2.

sed to join lengths of strip/plate together in the “helically submerged arc weld proces
pvided that the butt weld is tested to the same;type of procedure and meets the same 4

level as the main weld seam.

9.5 Retest

For retests, s

10 Markin

10.1 Except

s, sorting and reprocessing

prting and reprocessing ISO 404.shall apply.

)

as provided for in-.2072 for bundled hollow sections, each hollow section shall be marked

and durable methods such aspdinting, stamping, adhesive labels or attached tags with the following:

the abrid

ged designation, e.g. ISO 630-2 — S275J0 ( but see also 6.4 for special delivery conditions)

the man

in the ¢

the correlation of the product or delivery unit to the related inspection document.

EXAMPLES

facturér's name or trademark;

hall not be

e of N 15
h twice the

lance with

s shall be
\cceptance

by suitable

ISO 630-2 — S235JR + trademark

ISO 630-2 — S275NL + manufacturer's name + order item number

ch permits

10.2 Where the products are supplied bundled, the marking required in 10.1 may be on a label which shall be
securely attached to the bundle.
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Annex A
(normative)

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

mechanical properties

Table A.1 — Chemical composition — Cast analysis for product thickness less than

or equal to 65 mm

present. The N binding elements shall be mentioned in the inspection document.

C Si Mn P S N
%
. % % % % %
Steel Type of max.
. . a
grade deoxidation Nominal thickness, mm
<40 >40,<65 | max. | max. | anax. | max. |mpx.°°

S2B5JRH FN 0,17 0,20 — 1,40 0,045 0,045 0,009

S2[75J0H FN 0,20 0,22 — 1,50 0,040 0,040 0,009

S2[75J2H FF 0,20 0,22 — 1,50 0,035 0,035 —

S365J0H FN 0,22 0,22 0;55 1,60 0,040 0,040 0,009

S3b5J2H FF 0,22 0,22 0,55 1,60 0,035 0,035 —

a | The deoxidation methods are designated as follows:

FN: Rimming steel not permitted;
FF: Fully killed steel containing nitrogen bifding elements in amounts sufficient to bind available nifrogen
(e.g. min. 0,020 % total Al, or 0,015 %-sqoluble Al).

b | Itis permissible to exceed the specified values provided that for each increase of 0,001 % N the maximum
P content will be reduced by 0,005 %, the N content of the cast analysis, however, shall not be morg than
0,012 %

¢ | The max. value for nitrogeén does not apply if the chemical composition shows a minimunj total
Al content of 0,020/%;-with a minimum Al/N ratio of 2:1, or if sufficient other N-binding elements are

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

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

© 1SO 2000 — Al rights reserved
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Table A.3 — Mechanical properties for non-alloy structural steel hollow sections

Minimum percentage elongation,
Amin Impact properties
» (Lo =565(%))
Upper yie Tensile strength, Ry
strength, Rey .
Steel N/mm?2 Minimum
grade N/mm? average
Test absorbed
temperature energy
for standard
Longitudinal Transverse test pieces b
Nominal thickness, mm Nominal thickness, mm Nominal thickness, mm °C J
<[l6 [>16,<40(>40, <65 <3 >3,<65 | <40 |>40,<65| <40 |>40,<65
S235JRH2 | 285 225 215 360-510 340-470 26 25 24 23 20 27
S275J0H3 0 27
215 265 255 430-580 410-560 22 21 20 19
S275J2H -20 27
S355J0H 0 27
3%5 345 335 510-680 490-630 22 21 20 19
S355J2H -20 27
a The impacf properties are verified only when specified at the time of enquiry and order for products supplied with specific insgection and
testing.
b For impact|properties for reduced section test pieces, see 6.6.2
18
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Annex B
(normative)

Structural hollow sections on fine grain steels — Chemical composition and
mechanical properties

Table B.1 — Chemical composition — Cast analysis for product thickness

less than or equal t0 65 mm

ISO 630-2:2000(E)

C Si Mn P S Nb \% Al Ti Cr Ni Mo Cu N
Steel Type of total
grade desoxidation & % % % % % % % % % % % % % %
max. max. max. max. max. max. max. | min.? | max. max. max. max. || max. max.
S275NH 0,035 | 0,030
GF 0,20 0,40 | 0,50-1,40 0,050 | 0,05 | 0,020 | 0,03 0,30 0,30 0,10 0,35 | 0,015
S275NLH 0,030 0,025
S355NH 0,20 0,035 | 0,030
GF 0,50 [ 0,90-1,65 0,050 | 0,12 | 0,020, | (003 0,30 0,50 0,10 0,35 | 0,015
S355NLH 0,18 0,030 0,025
S460NH 0,035 0,030
GF 0,20 0,60 | 1,00-1,70 0,050 0,20 0,020 0,03 0,30 0,80 0,10 0,70 0,025
S460NLH 0,030 | 0,025
& The dedidation method is designated as follows:
GF = Fdlly killed steel containing nitrogen binding elements in sufficient amounts to*bind the available nitrogen and having a fine grain strugture.
b it sufficignt N-binding elements are present, the minimum total Al content'daés not apply.
€ Iftheco bper content is greater than 0,30 % then the nickel content shall be at least half of the copper content.
Table B.2 =\Maximum carbon equivalent value based on cast analysis
Maximum CEV
0
Type of %
Steel grade desoxidation Nominal thickness, mm
<16 > 16, < 65
S275NH
GF 0,40 U,4U0
S275NLH
S355NH
GF 0,43 0,45
S355NLH
S460NH ?
- GF — —
S460NLH
& Voir 6.5.3, option 5.
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Table B.3 — Mechanical properties

Tensile Minimum percentage
Upper yield strength, Ry, elongation, Amin Impact properties
strength, Ren N/mm?2 (Lo =565/%)
Steel N/mm?2
grade Longitudinal | Transverse
Nominal thickness, mm Nominal thickness, mm Minimum average
Test absorbed energy
temperature for standard 2
test pieces
OC ‘J
> 16, > 40,
16 | <40 | <65 <65

S275NH <420 40

P75 265 255 370-540 24 22
S275NLH =50 27
S355NH -20 40

B55 345 335 470-630 22 20
S355NLH -50 27
S460NH -20 40

460 440 430 550-720 17 15
S460NLH -50 27
2 For impact fproperties for reduced section test pieces (see 6.6.2).
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