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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Alist of all parts in the ISO 630 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 630-6:2023(E)

Structural steels —

Part 6:
Technical delivery conditions for seismic-proof improved
structural steels for building

1

This
to std
cond
or th

Scope
is applicable
the as-rolled
hd tempered
tures.

document specifies qualities for steels for seismic-proof improved structural use. It
el plates rolled on a reversing mill, wide flats, hot-rolled sections, which aré used in
tion, with the exception of grade SA440, which is normally produced using-quenched a
brmomechanical controlled process and normally intended for welded\or bolted struc

and SA440
rpy V-notch

This
are d
requi

document covers 5 steel grades and 7 qualities. Grades SA235,SA325, SA345, SA39
overed. Not all grades are available in all qualities, and some qualities have Ch3
rements.

ections with
steel plates,

The
a miJ
and 4

teels specified in this document are applicable to hotrolled plates, wide flats, and s
imum nominal thickness of 6 mm and a maximum fweminal thickness of 150 mm for]
maximum nominal thickness of 140 mm for wide flats and hot-rolled sections.

This
Inter

document does not include the following structural steels, some of which are covefed by other

national Standards:

gheet and strip, e.g. ISO 4995 or ISO 4996;

t

ubular products. e.g. ISO 12633-1,NS0 12633-2.

NOTH The term "thickness" is considered as "nominal thickness", unless otherwise stated.

2 ormative references

heir content
applies. For
nts) applies.

The following documents are referred to in the text in such a way that some or all of
consfitutes requirements of this document. For dated references, only the edition cited
undated references;the latest edition of the referenced document (including any amendme
ISO 6(30-1, Struetural steels — Part 1: General technical delivery conditions for hot-rolled products

ISO 7452 Hot-rolled steel plates — Tolerances on dimensions and shape

[SO 9034, Hot-rolled structural steel wide flats — Tolerances on dimensions and shape

[SO 7778, Through-thickness characteristics for steel products

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 630-1 apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

© IS0 2023 - All rights reserved
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4 Classification and designation

4.1 C(lassification

The steel grades specified in this document shall be classified as unalloyed or alloy steels.

4.2 Designation (grades and qualities)

This document specifies 5 steel grades— Grades SA235, SA325, SA345, SA390 and SA440. Each grade
is available in up to 7 qualities.

— Quality
— Quality
—  Quality
— Quality
— Quality
— Quality
— Quality

A: no impact testing.

C: impact testing at 0 °C.

C+: impact testing at 0 °C and through-thickness characteristics testing.

PD: impact testing at =20 °C.

D+: impact testing at —-20 °C and through-thickness characteristics testing.
F: impact testing at -40 °C.

F+: impact testing at -40 °C and through-thickness chardgteristics testing.

5 Information to be supplied by purchaser

5.1 Mandatory information

The informa

ftion that shall be supplied by the purchaser at the time of the order is specified in ISO §

5.2 Options

The options

a) Testing

accorda
b) Testing
c) Onspec

of ISO 630-1 may apply. In addition, the following options may apply.

of impact properties in)the transverse direction using Charpy V-notch test piec
hce with ISO 630-1.

bf tensile and impact properties at a frequency per each plate as heat-treated.

al request ofdthe purchaser, the manufacturer may inform the purchaser at the time

order which of the'alloying elements appropriate to the steel grade required will be delibet

added t
d) On spec

the material to be delivered and reported in the heat analysis.

akrequest of the purchaser, the manufacturer may inform the purchaser at the time

30-1.

es in

bf the
ately

fthe

Order w ith afthao allaving alamante annranyiatg +0 tha ctaal arado raanivad will ha dalihod
nnnnnnnnnnnnnnn y g5 P pPTropriatt ot ote e oottt Trequir ea vy ot atroet

ately

added to the material to be delivered and reported in the product analysis. The product analysis
may be carried out at an agreed frequency when specified at the time of the order.

6 Requirements

6.1 Steel-making process

The steel making process shall be in accordance with ISO 630-1.

© IS0 2023 - All rights reserved
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6.2 Delivery condition

ISO 630-6:2023(E)

The products covered by this document are generally delivered in the as-rolled condition, with
the exception of grade SA440 which is normally produced using quenched and tempered or a
thermomechanical controlled process. For all other grades, unless otherwise agreed, the as-
rolled condition, normalized rolled, normalized or quenched and tempered condition are allowed
at the manufacturer's discretion. The thermomechanical controlled process is not allowed at the
manufacturer's discretion. When agreed upon between the purchaser and the manufacturer,
thermomechanical controlled process may be applied to any grade.

6.3 Chemical composition

6.3.1

The themical composition determined by heat analysis shall conform with thévalues

Heat analysis

specified in

Tablg 1.
Table 1 — Chemical composition % by mass (heat'analysis)
Nominal . . Nb+V
. C Si P sb Cu Ni Cr Mo .
a
Grafle | tICKNeSS® | oo | o o % | %K % | % | % [[% |
max. | max. 0 max. max. max. max. max. | [max. 0
mm max.
6<t<50 0,20
SA2B5 0,35 {0,50to01,50| 0,030 1~0,045 0,60 0,45 0,35 0,15 | 0,15
50 <t<150 0,22
6<t<50 0,18
SA3pR5 0,55 {0,50to0 1,65 -0;030 | 0,045 0,60 0,45 0,35 0,15 | 0,15
50 <t<150 0,20
6<t<50
SA3#5 0,23 0,55 |0,50 te’65| 0,030 | 0,045 0,60 0,45 0,35 0,15 | 0,15
50 =<t<150
SA3pP0 | 6<t<150 0,20 0,55 {0,50to 1,65| 0,030 | 0,045 0,60 0,45 0,35 0,15 | 0,15
6<t<50 0,18
SA440 0,55 °(0,50to 1,65| 0,030 | 0,045 0,60 0,45 0,35 0,15 | 0,15
50<t<150 0,20
If agreed between the purchaser dnd the manufacturer, the limitations of alloying elements other than thos¢ given may be
appli¢d.
3  Hor the H-section, the dimension ¢, (flange thickness) in Figure 1 shall apply.
b Ifagreed betweenthepurchaser and the manufacturer, the lower limit of a maximum sulfur content may be applied.

6.3.2

Product(analysis

The permissible deviations of product analysis shall conform with the values given in Tablg¢ 2

© IS0 2023 - All rights reserved
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Table 2 — Permitted deviation for the product analysis relative to the specified heat analysis

Element Specifi(oed limits Permitted deviation
% %

C <0,23 +0,03
Si <0,55 +0,05

Mn >0,50; <1,65 +0,10,-0,10
<0,030 +0,005
S <0,045 +0,005
Cu <0,60 +0,07
Ni <0,45 +0,05
Cr <0,35 +0,05
Mo <0,15 +0,03
Nb +V + Ti <0,15 +0,02

6.3.3 Carbon equivalent value (CEV) or parameter crack measurement (Py)

6.3.3.1 Carbon equivalent value (CEV)

The carbon ¢quivalent value (Cgy) requirements shall be as giveriin Table 3.

The carbon
Welding) for

If agreed bef
equivalent a

equivalent value (Cgy) shall be determined using the IIW (International Institut

mula, given as Formula (1):
Mn Cu+Mo+V N Ni+Cu

6 5 15

ween the purchaser and the manufacturer, Annex B may be used for the formula of cz
nd maximum value of carbon.equivalent in place of Table 3.

Table3 s— CEV based on the heat analysis

Nominal thickness? Maximum Cpy
Grade t
mm %
6<t<50 0,35
SA235
50<t<150 0,35
6<t=<50 0,46
SA325
50<t<150 0,48
6<ts<50 0,45
SA345
50<t<150 0,47
6<t<50 0,45
SA390
50<t<150 0,47
6<t=<50 0,47
SA440
50 <t<150 0,49
3 For the H-section, the dimension ¢, (flange thickness) in Figure 1 shall
apply.

e for

@)

rbon

© IS0 2023 - All rights reserved
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6.3.3.2 Parameter crack measurement (P)

If agreed between the purchaser and manufacturer, the value of parameter crack measurement
requirements (P¢y) shown in Table 4 may be used instead of the CEV. For determining the Py, the heat
analysis value and Formula (2) shall be used:

i M i M
Pem =C+i+—n+c—u+ﬁ+g+—o+l+5B (2)
30 20 20 60 20 15 10

In this respect, all the elements designated in the Formula (2) shall be used for calculation and reported,
regardless of whether those elements are intentionally added or not.

Table 4 — P, based on the heat analysis

Nominal thickness? .
Maximum Pgy

Grade t o

0

mm
SA235 6<t<150 0,26
SA325 6<t=<150 0,29
SA345 6<t<150 0,28
SA390 6<t<150 0,28
SA440 6<t<150 0,30
3 For the H-section, the dimension t, (flange thickness) in Figure 1 shall apply.

6.3.4{ Carbon equivalent value (CEV) or parametér'crack measurement (P, ) for steel products
by ttJ:rmomechanical controlled process

The maximum carbon equivalent value for steel products by thermomechanical controllef process by
agre¢ment between the purchaser and manufacturer shall be as given in Table 5.
Table 5 — Maximum CEV based an the heat analysis for steel products by thermomechanical
controlled process
Nominal thickness? Maximum C
EV
Grade t
mm %
6<t<50 0,37
SA325
50 <t<150 0,39
6<t<50 0,39
SA345
50<t<150 0,39
6<t=<50 0,40
SA390
50<t=<150 0,43
6<t<50 0,44
SA440
50<t<150 0,47
3 For the H-section, the dimension ¢, (flange thickness) in Figure 1 shall apply.

Furthermore, the maximum value of parameter crack measurement (P);) may be used instead of the
maximum value of carbon equivalent subjected to the agreement between the purchaser and supplier.
The maximum value of parameter crack measurement, in this case, shall be as given in Table 6.

© IS0 2023 - All rights reserved 5
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Table 6 — Maximum Py based on the heat analysis for steel products by thermomechanical

6.4 Mech

6.4.1 Ten

The tensile j

6.4.2 Cha

The impact |
The orienta
between the

If required f]
the centrelix

6.4.3 Thr

For products
“Class Z25” i

controlled process

Nominal thickness? Maximum Py
Grade t
mm %
6<t<50 0,24
SA325
50<t=<150 0,26
SA345 6<t<150 0,26
6<t<50 0,26
SA390
oU<T=150 U,27
6<t<50 0,28
SA440
50<t=<150 0,30
3 For the H-section, the dimension t, (flange thickness) in Figure 1 shall
apply.

anical properties

sile properties

roperties at room temperature shall conform with the values specified in Table 7.

'py V-notch impacts test

properties of Charpy V-notch test pieces shall conform with the values specified in Ta
Fion of the specimens shall be longitudinal®unless a transverse orientation is ag
purchaser and manufacturer (see 5.2 and1SO 630-1).

pr H-sections, the Charpy V-notch test.is sampled from a location between the surfac
e of the flange. The test temperature’shall be +20 °C.

pugh thickness characteristics

16 mm or over in nominal thickness, the requirement of through-thickness character
In accordance with ISOY7778 may apply by agreement between the purchaser and supj

0

rreed

e and

istics
blier.

© IS0 2023 - All rights reserved
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Table 7 — Mechanical properties at room temperature

Nominal thick Tensile Maximum yield | Minimum elon-
Grade om::::;s e Yield strength R4 strength  |strength to tel}slijle gag/lon
mm MPa? R, strenggh ratio 0
MPa? % Ly =5,65VS,
6<t<12 235to 355 —
SA235 12<t<40 235to 355 400 to 510 20 21
40<t<150 21510335
6<t<12 325 to 445 —
SA325 12<t<40 325to 445 490 to 610 80 20
40<t<150 295 to 415
SA345 6<t<150 345 to 450 450 min. 85 19
6<t<12 390 to 510
SA390 12<t<40 390 to 510 510 to 660 85 19
40<t<150 370 to 490
6<t<16 460 to 580
SA440 16 <t <40 440 to 560 520 to0.700 90 16
40 <t<150 420 to 540

b

d

¢ For the H-section, the dimension t, (flange thickness) in Figure 1 shall apply.

For plate and wide flats with widths 2600 mm, the values apply fotr’direction transverse to the rolling diredtion. For wide
flats yith widths <600 mm and sections, the values apply for thedirection parallel to the rolling direction.

a  1{MPa=1N/mm?2

agreed between the purchaser and the manufacturer, the yield strength to tensile strength ratio ofher than that
specified in this table may be specified.

R,y is not pronounced, proof strengthishall be in accordance with ISO 630-1.

Table 8 — Charpy V-notch energy

6.5 Surface conditions

a

Grade Quality Test temO]Eerature lmpact}energy

SA235 C C 0

SA325

SA345 D, D+ -20 27 min.

SA390

SA%40 E, E+ -40
a  Ifrequired for H-sections, the Charpy V-notch test is sampled from a location between
the surface and the centreline of the flange. The test temperature shall be +20 °C.

The surface conditions shall be in accordance with ISO 630-1.

6.6

Internal soundness

The internal soundness shall be in accordance with ISO 630-1.

© IS0 2023 - All rights reserved
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6.7 Dimensions, tolerances on dimensions and shape, mass

The dimensions, tolerances on dimensions and shape, mass shall be in accordance with ISO 630-1.

The shapes and dimensions tolerances of H-sections shall be in accordance with Annex A.

In this case, unless otherwise agreed between the purchaser and the manufacturer, the following
requirements shall also be satisfied.

a) The tolerances on thickness for the steel plates: ISO 7452, Class B, shall apply.

b) The tolerances on thickness for the steel wide flats: ISO 9034, Class B, shall apply.

c) The tolg
time of ¢

bnquiry or order.

The dimensions of the H-section are given in Figure 1.

Table 9 — Tolerances on flange thickness of the H-section (Class-A)

Dimensions in millimetres

rance on flange thickness for the H-section: Table 9 or Table 10 shall be specifiedat the

Nominal thickness (t,) Tolerance
6<t,<16 f(l);
16 < t, < 40 i(z);
40 <t, <100 jg
100 <t, < 140 a

2 Subject to agreement
manufacturer.

between purchaser

and

Table 10 — Tolerances on flange thickness for the H-section (Class B)

Dimensions in millimetres

Nominalthjckness (t,) Tolerance
6<t,<10 j'g
10<t,<20 fig

+2,5

20 < t, <30 50
+2,5

30 <t,<40 g
40 <t, <60 tg'g
60 <t, fi'g

© IS0 2023 - All rights reserved
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1

|
I | |
. ~N
>~
| B
h Wl(
1
I
S/
B
Key
B width
H height
t;  web thickness
t, flange thickness

Figure 1 — Dimensions of the'H-section

7 Inspection

Specific inspection shall be in accordance with 1SQ,630-1 for all grades.

8

LA

ampling — Frequency of testing

8.1 | Verification

The verification of mechanical properties shall be by heat. Verification by lot shall be by agreement
between the purchaser and the manufacturer.

8.2 | Test units

8.2.1] Tensileitests

The tlest unit-shall contain products of the same form, grade, quality, and delivery condition, and of the
same thickness range as specified in Table 7 for the yield strength and shall be taken by hept:

[n Va WS VYRR | £
— JU LUILS UT Pdl U LTI TUL

8.2.2 Impact tests

The test unit shall contain products of the same form, grade, quality, and delivery condition and shall be
taken by heat:

— 50 tons or part thereof.

The impact test shall be sampled on the thickest product of the test unit. Three test pieces shall be
taken from the sample.

©1S0 2023 - All rights reserved 9
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8.2.3 Through-thickness characteristics test

The test unit for the through-thickness characteristics shall be in accordance with ISO 7778.

9 Test methods
The test methods shall be in accordance with ISO 630-1.

The test method for the through-thickness characteristics shall be in accordance with 1ISO 7778.

10 Marking
The marking shall be in accordance with ISO 630-1.

10 © IS0 2023 - All rights reserved
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Annex A
(normative)

Shapes and dimensions tolerances of H-sections

Shapes and dimensions of H-sections shall be specified at the order stage.

h - 1 1 e LL - LY ol 1 - L n R R | A2l 1 AT A 1
The HIITICIISTOIAD LUICT AIICES U6 T1=5CLLIVILS d1'€ SPECLIICU 11T 1dDIES A.1 dIIU A.4. Al UIC

Tablgs A.1 or A.2 shall be specified. If agreed between the purchaser and the manufaq
dimepsional tolerances may be used, e.g. ]IS G 3192 and, ASTM A6M, EN 10025-1, EN 10025-

3,EN

10025-4 and EN 10025-5 include the shapes of H-sections.

Tolerpnces on mass may be agreed at the time of order.

rder stage,
turer, other
P, EN 10025-

©ISO

2023 - All rights reserved
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Table A.1 — Shapes and dimensions tolerances of H-sections

Dimensions in millimetres

Division and dimension Tolerance Remarks
B<100 +2,0
Width (B) 100 <B <200 +2,5
200<B +3,0 «<
H <400 +2,0 i
]
Height (M) 400<H<600 +3,0 . 4
600 < H +4,0 W | ( ¥
t, <16 0,7 Al
_ 16<t,<25 +1,0 e
Web thicknefss (¢4) .
25<t; <40 +1,5 |
40<t; +2,0 I
L<7000 +40,0 B/L
Add 5 mm to the plus-side
Length () tolerance given in the B
7000<L above column for ever¥
1 000 mm increase.in
length or its fraction
4 ~
H <300 T, T ;0,01 B-or 1,5 mm, ~
whicheveris Smaller
Squareness (T) || || :
T, T'<0,012 Bor 1,5 mm,
300<H ( .
whichever is smaller
~ ~
H<300 <0,015 L
[
Straightnpss
300<H <0,010 L
===
H <,3000r B <200 +2,5 b,
Eccentricity (S)
300<Hor200<B +3,5 by
bi-by
7
_ H <400 2,0 x
Concavity of web 400 < H < 600 25 L0
(w)
600<H 3,0
. e<0,016 B,e<0,016 Hor
Sectional square- _ 3,0 mm, whichever is the E @ }
ness (e)
smallest e e

12
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Table A.2 — Shapes and dimensions tolerances of H-sections

Dimensions in millimetres

Division and dimension Tolerance Remarks
+4,0
B<110
-1,0
+4,0
110<B <210
. -2,0
Width (B)
+4,0
210 <B <325
=%,0
+6,0
325<B
-5,0 xR
+3,0 |
H <180 : T
-2,0 |
. o~N
+4,0 | =
180 <H <400 Aol
. -2,0 1]
Height (H) [
+5,0 il .~
400 < H< 700 = [| <
-3,0 |
+5,0 :
700 <H |
=50 BY L
t1<7 +0,7 P
7<t;<10 +1,0
. 10=<¢t,<20 +1,5
Wel thickness (t;)
20t <40 +2,0
40<t; <60 *2,5
60<t; +3,0
+50
Length (L) +100 mm where
h minimum lengths are
requested.
B<110 1,5 ~ ~
Squareness (T || l':” : 2
110<B 2 % of B (max. 6,5 mm) C
~ ~
80 <H <180 0,30 % of L
180 <H<360 0,15 % of L — —
Straightness
360<H 0,1% of L 0
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