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ISO 6435:2024(en)

rd

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of, any clai

rights in regpect thereof. As of the date of publication of this document, ISO had noteceived

patent(s)

ich may be required to implement this document. However, implementers are ca

this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ
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International Standard

ISO 6435:2024(en)

Stainless steel bars for the reinforcement of concrete

1 Scope

This document specifies technical requirements for hot rolled stainless steel plain bars and ribbed bars
used as reinforcement in concrete.

It is applica
bars produ

The produc

2 Norm

The followi

1ot n 1. Jd.1. - 4] £ £1] al A | iladl | i A PR | .
ICTU SICCIUTIIVETTU TIT LT TUT I UL U4l S, LULLS AU UTTLULIICTU PTUUUL LS. T UUTS 1TV dpP

ed from finished products

Lion process is at the discretion of the manufacturer.

htive references

ng documents are referred to in the text in such a way that some prall of their content]

requiremern
the latest

[SO 148-1,
ISO 6935-1,
ISO 6935-2,
[SO 14284, |
ISO 15510, |

ISO 15630-
bars, rods a

EN 196-1, M
EN 197-1, C¢

3 Terms

For the pur
the followin

[SO and [EC

elIlition of the referenced document (including any amendments) applies.

ts of this document. For dated references, only the edition citedapplies. For undated

etallic materials — Charpy pendulum impact test — Part1; Test method
Steel for the reinforcement of concrete — Part 1: Plain‘bars
Steel for the reinforcement of concrete — Part 2; Ribbed bars
bteel and iron — Sampling and preparation of$amples for the determination of chemical
btainless steels — Chemical composition

|, Steel for the reinforcement and-prestressing of concrete — Test methods — Part 1:
nd wire

ethods of testing cement < Part 1: Determination of strength

bment — Part 1: Composition, specifications and conformity criteria for common cemen

and definitions

boses of this document, the terms and definitions given in ISO 6935-1, ISO 6935-2, 1S(
g apply-

maintain terminology databases for use in standardization at the following address

ly to ribbed

constitutes
references,

composition

Reinforcing

15510 and

ES:

— 1SO Onl

31

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

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

stainless steel bars
stainless steel bars with atleast 10,5 % (mass fraction) of chromium and max. 1,2 % (mass fraction) of carbon

© IS0 2024 - All rights reserved
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4 Symbols
Symbol Unit Description
A % Percentage elongation after fracture
Agy %  Percentage total extension at maximum force
So mm? Nominal cross-sectional area
d mm  Nominal diameter of the bar
R, MPa? Tensile strength
Rp0 b MPa? 0,2 % proof strength, plastic extension
R; MPa? 7,0 % proof strength, plastic extension
a1 MPa=1[N/mm?2.

5 Dimensions, mass per unit length and permissible deviatiens

Dimensiong
Table 3 and

are given in Table 1, mass per unit length and permissible deviations are given

in Table 2,

Table 4. By agreement between the manufacturer and thelpurchaser, the following ogptions shall

be applied.

— Ribbed
be used

— The pey
Alist of opt

bars and plain bars for which the nominal diameters\are other than those shown in |
. The permissible deviation of nominal diameterslarger than 50 mm shall be +4 %.

missible deviation on mass per length of plaintbars may be replaced by tolerances of

ons for agreement between the manufacturer and the purchaser is provided in Anne

Table1 — Dimensions

Nominal bar diameter

Nominal cross-sectional area?

[able 2 may

diameters.

X B.

d So

mni mm?
Ribbed bars Plain bars

6 6 28,3

8 8 50,3

10 10 78,5

12 12 113

14 14 154

16 16 201

20 20 314

22 380

25 491

28 616

32 804
40 1257
50 1964

a §,=0,7854 x d2

© IS0 2024 - All rights reserved
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Table 2 — Mass per unit length and permissible deviations: Austenite

Nominal Mass per unit length? Permissi-
bar diame- kg/m ble devia-
ter?d tion¢
d %
mm
R P 4301-304-|4311-304-|4401-316-4429-316-| 4404- 4529- 4315-304-|4495-316- R p
00-I 53-1 00-1 53-1 316-03-1 | 089-26-1 51-1 51-]

6 6 0,224 0,226 0,229 0,224 0,226 8 | +8
8 8 0,397 0,402 0,407 0,397 0,402 +8 | +8
10 10 0,620 0,628 0,636 0,620 0,628 6 | %5
12 12 8;893 8,904 8,915 6:893 8,904 6 | %5
14 14 1,22 1,23 1,25 1,22 1,23 5 | £5
16 16 1,59 1,61 1,63 1,59 1,61 5 | £5
20 | 20 2,48 2,51 2,54 2,48 2,51 5 | £5
22 3,00 3,04 3,08 3,00 3,04 +5

25 3,88 3,93 398 3,88 3,93 +4

28 4,87 4,93 4,99 4187 493 +4

32 6,35 6,43 6,51 6735 6,43 +4

40 9,93 10,06 10,18 9,93 10,06 *4

50 15,52 15,7 15,91 15,52 15,71 *4

a  “R” mear
b Mass per

¢ Permissi

unit length = Density x 1073 x §,.

ble deviation refers to a single bar.

s ribbed bars and “P” means plain bars.

© IS0 2024 - All rights reserved
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Table 3 — Mass per unit length and permissible deviations: Austenite-Ferrite

ISO 6435:2024(en)

Nominal Mass per unit length? Permissi-
bar diame- kg/m ble devia-
ter? tion¢
d %

mm
R P 4482-320- | 4462-318- | 4362-323- | 4460-312- | 4410-327- | 4501-327- | 4062-322- R P
01-X 03-1 04-1 00-1 50-E 60-1 02-U

6 6 0,221 +8 | 8

8 8 0,392 +8 | 8

10 | 10 0,612 6 | 5

12 | 12 8,881 6 | 5

14 14 1,20 5 | 45

16 | 16 1,57 5 | #5

20 | 20 2,45 5 | 5
22 2,96 £5

25 3,83 +4

28 4,80 +4

32 6,27 +4

40 9,80 +4

50 15,32 +4

a  “R” mear
b Mass per

¢ Permissi

s ribbed bars and “P” means plain bars.
unit length = Density x 1073 x S,.

ble deviation refers to a single bar.

© IS0 2024 - All rights reserved
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Table 4 — Mass per unit length and permissible deviations: Ferrite and martensite

Nominal Mass per unit length? Permissi-
bar diame- kg/m ble devia-
ter? tion¢
d Ferrite Martensite %
mm
R P 4030-410-90-X 4003-410-77-1 4024-410-09-E R P
6 6 0,218 +8 | 48
8 8 0,387 +8 | 18
10 10 0,604 6 | %5
12 | 12 0,870 6 | £5
14 | 14 119 5 | %5
16 | 16 1,55 5 | %5
20 | 20 2,42 +5 | 45
22 2,93 15
25 3,78 +4
28 4,74 +4
32 6,19 +4
40 9,68 +4
50 15,12 +4
a  “R” mearls ribbed bars and “P” means plain bars.
b Mass perjunit length = Density x 1073 x S,.
¢ Permissiple deviation refers to a single bar.
The delivery length is subject to agreement between the manufacturer and purchaser.
NOTE Cpmmon delivery lengths of straight bars are 6 my9m, 12 m, 15 m and 18 m.
Unless oth¢rwise agreed, the permissible deviation on delivery lengths from the rolling nlill shall be
+100,0 mm.

6 Requirements for ribs

Ribbed bar

There shall
transverse
the area of

Ribs shall ¢

7 Chem

shall have transverse ribs/Longitudinal ribs may be present or not.

be at least two rows'of transverse ribs equally distributed around the perimeter of
ribs within eachrew shall be distributed uniformly over the entire length of the bz
marking.

bnform to.the requirements given in ISO 6935-2.

jcal.composition

the bar. The
i1, except in

The chemical composition of the steel, as determined by cast analysis, shall conform to Table 5, Table 6 and

Table 7.

The elements not listed in Table 5, Table 6 and Table 7 shall not be intentionally added without agreement
between manufacturer and purchaser. Precautionary measures shall be taken to avoid unintentional
chemical elements which would impair mechanical properties.

In cases where product analysis is required, it shall be agreed at the time of enquiry and order.

The permissible deviation of the product analysis relative to the cast analysis as specified in Table 5, Table 6

and Table 7

are given in Table 8.

© IS0 2024 - All rights reserved
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Table 5 — Chemical composition based on cast analysis — Maximum values of mass fractions, in
percentage: Austenite

ISO number? C Si Mn P S Cr Mo Nic N Othersd
4301-304-00-1 0,07 1,00 |2,00| 0,045 | 0,030V 17,5to0 19,5 - 8,0to 10,5 0,10 -
4311-304-534 0,030 | 1,00 |2,00| 0,045 0,030 17,5to 19,5 - 8,0to 11,0 0,12 to 0,22 -
4401-316-00-1 0,08 1,00 |2,00| 0,045 0,030 16,0 to 18,0 2,00to0 3,0 10,0 to 13,0 0,10 -
4429-316-53-1 0,030 | 1,00 |2,00| 0,045 0,030 16,5to 18,5 2,50t03,0 10,5t0 13,0 0,12t0 0,22 -
4404-316-03-1 0,030 | 1,00 |2,00| 0,045 0,030 16,5 to 18,5 2,00to0 3,0 10,0 to 13,0 0,10 -
4529-089-26-1 0,020 | 0,75 |2,00| 0,035 0,015 19,0 to 21,0 6,0to 7,0 24,0 to 26,0 0,15t0 0,25 Cu: 0,50 to 1,50
4315-304-51-1 0,08 1,00 |2,50| 0,045 0,030 18,0 to 20,0 - 7,0 to 10,5 0,10 to 0,30 -
4495-316-51-] 0,08 1,00 |2,00]| 0,045 0,030 16,0 to 18,0 2,00to0 3,0 10,0 to 14,0 0,10 to 0,22 -
4406-316-53} 0,030 | 1,00 |2,00| 0,045 0,030 16,5 to 18,5 2,00t0 3,0 10,0 to12,5 0,12t0 0,22

4571-316-35}1 0,08 1,00 |2,00| 0,045 0,030 16,5t0 18,5 | 2,00 to 2,50 10,5t0 13,5 - Tji : 5xC to 0,70

a The ISO nugnbers and chemical compositions are referenced in ISO 15510.

b Particular

0,015 % to 0,030|% is recommended.

anges of sulphur mass fraction can provide improvement of particular properties. For machinability, a controll¢d.sulphur mass

raction between

¢ For special purposes (e.g. hot workability), the maximum nickel mass fraction can be increased by the following amounts+o minimize ferritgcontent:

— by 0,50 % for
— by 1,00 % for
— by 1,50 % for

d Nb can be 3

1301-304-00-I;

401-316-00-I1 and 4429-316-53-I;

404-316-03-1.
Hded up to 0,15 %.

Table 6 +— Chemical composition based on cast analysis — Maximum values of mass fra¢tions, in
percentage: Austenite:Ferrite
ISO numbef? C Si Mn P S Cr Mo Ni N Others
4482-320-01-X | 0,030 | 1,00 | 4,0to | 0,035 | 0,030 | 19,5¢d21,5 | 0,10t00,60 | 1,50t03,50 | 0,05 to 0,20 Cu: 1,00
6,0
4462-318-03-1> | 0,030 | 1,00 | 2,00 | 0,035 | 0,015 | *21)0t023,0 | 2,50t03,5 | 4,5t06,5 | 0,10t00,22 -
4362-323-04-1 | 0,030 | 1,00 | 2,00 | 0,035 | 0,015°]<"22,0t024,5 | 0,10t00,60 | 3,5t055 | 0,05t00,20 | (u:0,10to 0,60
4460-312-09-1 | 0,050 | 1,00 | 2,00 | 0,035 |@030a| 250t028,0 | 1,30t02,00 | 4,5t06,5 | 0,05t0 0,20 -
4410-327-5¢-E | 0,030 | 1,00 | 2,00 | 0,035 |.0,015 | 24,0t026,0 3,0t04,5 6,0t08,0 | 0,24t00,35 -
qu: 0,50 to 1,00
4501-327-6Q-1 | 0,030 | 1,00 | 1,00 | @030 | 0,010 | 24,0t026,0 3,0t0 4,0 6,0t080 | 02010030 | 020 "0
4062-322-04-U | 0,030 | 1,00 | 2,00~ .0,040 | 0,010 | 21,5t0 24,0 0,45 1,00t02,80 | 0,180 0,26 -
4162-321-01-E | 0,040 | 1,00 4’250 0,040 | 0,015 | 21,0t022,0 | 0,10t00,80 | 1,35t01,70 | 0,20t00,25 | (u:0,10 to 0,80
a The ISO nugnbers and chemical compositions are referenced in ISO 15510.

b For special ppplications, theglower limits of N, Cr, and Mo can be limited to 0,14 %, 22,0 %, and 3,0 %.

Table 7 4~ Chemical composition based on cast analysis — Maximum values of mass fra¢tions, in
percentage: Ferrite and martensite

ISO number? C Si Mn p S Cr Mo Ni N Others
4030-410-90-X 0,030 1,00 1,00 0,040 0,030 11,00 to 13,50 - - - )
4003-410-77-1 0,030 1,00 2,00 0,040 0,015 10,5 to12,5 - 0,30 to1,10 0,030
4024-410-09-E 0,12 to 0,17 1,00 1,00 0,040 0,015 12,0 to 14,0 - - - -

a The ISO numbers and chemical compositions are referenced in ISO 15510.

© IS0 2024 - All rights reserved
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Table 8 — Permissible deviations of chemical compositions

Element Specified limits, cast analysis Permissible deviation?
% (mass fraction) % (mass fraction)
<0,010 +0,002
C
(Carbon) >0,010 <0,03 +0,005
>0,030 <0,17 +0,01
Si
(Silicon) <1,00 +0,05
Mn <1,00 +0,03
(Manganese) >1,00 <2,50 +0,04
p <0,040 +0,005
(Phosphorys) 6-646 <0-645 +0-6+
S
(Sulphur <0,030 +0,005
>11,0 <15,0 +0,10
Cr
(Chromiuth) >15,0 <20,00 +0,15
>20,0 <28,0 +0,20
>0,20 <0,60 +0,03
Mo
(Molybdengm) >0,60 <2,00 +0,05
>2,00 <7,0 +0,10
>3,5 <5,0 +0,07
Ni >5,0 <10,0 +0,10
(Nickel) >10,0 <20,0 +0,15
>20,0 <26,0 +0,20
20,05 20,19 +0,01
N
(Nitrogen >0,19 20,25 +0,02
>0,25 <0,35 +0,03
Cu <0,50 +0,03
(Copper >0,50 <1,00 +0,05
w
(Tungster) <1,00 +0,03
a +means thft in one cast, the deviation can occur overthewpper value or under the lower value of the specified range in Table 9, but not both pt the same time.
8 Mechanical properties
8.1 Tensjle properties
The tensile ftest shall-be’performed in accordance with 9.1.
The bars shiall conferm to the requirements in Table 9.
In the contgxt’of this document, the characteristic value is (unless otherwise indicated) the lower or upper

limit of the statistical tolerance interval at which there is a 90 % probability (1 - t = 0,90) that 95 % (p =
0,95) of the values are at or above this lower limit, or are at or below this upper limit, respectively. This

definition refers to the long-term quality level of production.

© IS0 2024 - All rights reserved
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Table 9 — Tensile properties

Specified characteristic Ductility properties
value of Specified characteris- | Specified characteristic
Ductility | ¢ 0o d0a 0,2 proof strength® tic value of value of elongationd
Class grade R0z Ri/Ryy0,2° %
MPac¢ '
Minimum Maximum Ae A
SB400AR 400 — —
SB450AR 450 — —
SB500AR 500 —
A SB550AR 550 — >1.05 — 22,5
SB600AR 600 — —
SB700AR 700 — —
SB750AR 750 — o
SB300BR —
SB300BP 300 =16
SB400BR 400 — 214
SB450BR 450 — —
B SB500BR 500 — >1,08 >14 >5
SB550BR 550 — —
SB600BR 600 — —
SB700BR 700 — —
SB750BR 750 — —
SB400CR 400 — —
SB450CR 450 — —
SB500CR 500 — —
C SB550CR 550 o~ >1,15and <1,35f — 27,5
SB600CR 600 — —
SB700CR 700 — —
SB750CR 750 — —

a Reinforc
"Stainless stg
strength. The

b  The max

c Ifthe tot
non-conform

d By agree
type of elong

bment can be classified aceording to the

specified characteristic values of yield strength. The firs
el Bars for the reinforCeiment of concrete”. The next 3 digits represent the specified characteristic
sixth “A”, “B”, “C” and."D" means each ductility class. And last "R" and "P" mean Ribbed bar and Plain §

mum actual proofistrength Ry ,, shall not exceed (1,3 x R, ;), where R, , is the characteristic value.

hl extension abmaximum force (A, is below the minimum value specified in Table 9, this shall not be
ty, provided the minimum percentage elongation after fracture is met as in Table 9.

ment Between the manufacturer and purchaser, the type of elongation shall be selected between A §
ition‘is'not specified by agreement, A, shall be used.

t “SB” means
value of yield
ar.

the cause for

nd Agt. If the

Dtk

T e

m specified

e For stee

L 1kl H 1 _ds 'S 1 & Lich £ 29 3 | filit
oo S—Wit— o e et eer — e o— o gt — e —S = H—auetrty <

TaSS—175

characteristic value for A may be decreased by 2 % for each 3 mm increase in diameter. However, the maximum diminution from
the minimum specified characteristic value stated in Table 9 is limited to 4 %.

f  Inthe case of austenitic and duplex stainless steels, because of their specific stress-strain constitutive relationship, the ratio
is calculated by using the value of R; ; instead of R,

1 MPa=1N/mm?

© IS0 2024 - All rights reserved
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Table 9 (continued)
Specified characteristic Ductility properties
value of Specified characteris- | Specified characteristic
Ductility a 0,2 proof strength® tic value of value of elongationd
Class Steel grade R R /R...b 0
po,2 m/Rp0,2 %o
MPa¢
Minimum Maximum Ae A
SB300DR =17
300 —
SB300DP =19
SB400DR 1,25 x
D 400 Ryo.,(min) >1,25 217 >8
SB420DP 420 540 =16
SB500DR 500 . 1'25’_‘ 13
10,2(min.)

a  Reinforcgment can be classified according to the specified characteristic values of yield strength<The first “SB” means
"Stainless stdel Bars for the reinforcement of concrete". The next 3 digits represent the specified. characteristic yalue of yield
strength. Thq sixth “A”, “B”, “C” and "D" means each ductility class. And last "R" and "P" mean Ribbed-bar and Plain har.

b The maxfmum actual proof strength R, ,, shall not exceed (1,3 x Ry, ,), where R, , is theZcharacteristic value.

¢ Ifthe totpl extension at maximum force (A,) is below the minimum value specified infTable 9, this shall not befthe cause for
non-conform|ty, provided the minimum percentage elongation after fracture is met asin Fable 9.

d By agreement between the manufacturer and purchaser, the type of elongatién shall be selected between A 3nd Ag. If the
type of elonghtion is not specified by agreement, A, shall be used.

e For stee] bars with a nominal diameter equal to or higher than 32, mm in ductility class D, the minimum specified
characteristif value for A may be decreased by 2 % for each 3 mm increase-in‘diameter. However, the maximum dinpinution from
the minimuny specified characteristic value stated in Table 9 is limited, t0°4%.

f  Inthe case of austenitic and duplex stainless steels, because of their specific stress-strain constitutive relationghip, the ratio
is calculated py using the value of R; ; instead of R,

1  MPa=1}/mm?

By agreement between the manufacturer and purchaser, the values shown in Table 9 may |be used as
specified minimum and/or maximum valueg'instead of the specified characteristic values.
8.2 Bending properties

The bend t¢st shall be performed-in-accordance with 9.2. After testing, the bars shall show neither rupture
nor cracks Yisible to a person ef-hermal or corrected vision.
8.3 Rebdnding properties after ageing

If required|by the purchaser, the rebend test of bars of any of the steel grades shall be pgrformed in
accordancefwith 9:3:

NOTE Thé€rebend test is used to determine the ageing properties of the bent bars.

After testing, the bars shall show neither rupture nor cracks visible to a person of normal or corrected vision.

8.4 Impact properties on austenitic-ferritic steels

If required by the purchaser and if the nominal diameter is 16 mm and above, the manufacturer shall provide
the impact properties on Austenitic-Ferritic steels in accordance with 9.5.

The impact absorption energy value shall be as agreed between the purchaser and the manufacturer at the
time of enquiry and order.

© IS0 2024 - All rights reserved
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8.5 Magnetic permeability

If required by the purchaser, magnetic permeability shall be carried out in accordance with 9.6

8.6 Corrosion resistance properties

If required by the purchaser, the corrosion resistance test shall be carried out in accordance with 9.7.

9 Testing

9.1 Tensile test

The tensile

test shall be carried out in accordance with ISO 15630-1.

For determ]nation of tensile properties, the nominal cross-sectional area of the bar shall be.ised.
9.2 Bend test
The bend tgst shall be carried out in accordance with ISO 15630-1.
The test pidce shall be bent to an angle between 160° and 180° over a mandrel of the diameter [specified in
Table 10.
Table 10 — Mandrel diameter to be used-for the bend test
Dimensions in millimetfes
Nominal bar diameter Mandrel diameter
d (max.)a b
<16 3d
16 <d<32 6d
32<d<50 7d
2| For nominal diameters larger than 50 mm, the mandrel diameter in bend tests shall be agre¢d
between the manufacturer and purchaser.
b] By agreement between the maniifacturer and purchaser, larger mandrel diameters may be used.
9.3 Reb¢nd test
The rebend test shall be cdrpied out in accordance with ISO 15630-1. The test piece shall be [bent over a
mandrel of fhe diameter-specified in Table 11.

The angle of bend héfore heating (ageing) shall be at least 90°, and the angle of rebend shall be

Both angles

If required,

shall be'measured before unloading.

fai-the ageing after bending, the conditions of ageing shall be defined (temperature 3

© IS0 2024 - All rights reserved
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Table 11 — Mandrel diameter to be used for the rebend test

Dimensions in millimetres

Nominal bar diameter Mandrel diameter
d (max.)a b
<16 5d
16 <d <25 8d
25<d<50 10d

a2 For nominal diameters larger than 50 mm, the mandrel diameter in rebend tests shall be agreed
between the manufacturer and purchaser.

b Byagreement between the manufacturer and purchaser, larger mandrel diameters may be used.

9.4 Chemical composition

Unless othdrwise agreed when ordering, the choice of a suitable physical or chemica] method] of analysis
to determine the product analysis is at the discretion of the manufacturer. In case)6f dispute about the
analytical method, the chemical composition shall be determined by an appropriate referee method. The list
of available|International Standards on chemical analysis is given in ISO/TR 9769:

9.5 Impdct property test

The V-notcl) impact test shall be carried out in accordance with ISO 148s1.

9.6 Magnetic permeability

The magnetic permeability test shall be carried out in accordarice with Annex C

9.7 Corrosion resistance test

The corrosipn resistance test shall be carried out in"accordance with Annex B

10 Designhation
Plain bars and Ribbed bars accordingte'this document shall be designated in the following ordet:
a) reinforfing bars;

b) arefergnce to this document, i.e. ISO 6435:2024;
¢) ISO numpber (Chemicalcomposition);

d) the ste¢l grade;

e) the norphinal diameter, in millimetres, according to Table 2;

EXAMPLE Reiniorcing bars ISU NF6455 - 4462-516-U5-1- SB50UBK - 12

11 Marking

11.1 Marking on bars

All ribbed bars shall be identifiable by permanent marks that indicate:
a) the steel grade;

b) the name of the manufacturer.

If required by the purchaser, it is also permitted to mark the nominal bar diameter and the country of origin.

© IS0 2024 - All rights reserved
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Some examples of multinational marking systems are shown in ISO 6935-2:2019, Annex A.

11.2 Identification of bundles

Each bundle of bars shall have a durable label affixed to it stating the name of the manufacturer, a reference
to this document (i.e. ISO 6435:2024), the steel grade, the nominal diameter, the cast number or reference
related to the test record and country of origin.

12 Testing and inspection

12.1 Gene

ral

Testing and,
a)

in acco
followi

b) according to testing of a specific delivery, see 12.3.

12.2 Evaluation of conformity during production

This clause
NOTE I
for the reinfi
such as ISO 4

For each of
be taken pe|

The chemic
all casts. Th

Each indivi

x;>0,9

where f; is

The mean v

m>f +

where

inspection of steel bars for the reinforcement of concrete can be performed:

rdance with requirements for the evaluation of conformity during production)or a ¢
hg a conformity assessment scheme, see 12.2; or

specifies requirements for the evaluation of conformity during production.

0 10144 specifies scheme requirements for the certificationfor the continuous production
rcement of concrete in order to verify the conformity with.requirements specified in produ
935-1 and this document.

the characteristics specified in this document except chemical composition, one tes
r 40 t for all nominal diameters, with at least;three test pieces per cast and nominal ¢

al composition (cast analysis) listed in Fable 6, Table 7 and Table 8 shall also be det
e contents of the elements specified.in this document shall be determined in this ang

lual value x; shall satisfy Formula (1):
b [k

he required characteristic value (ReH or elongation) according to Table +69.
alue of the test unitshall satisfy Formula (2):
ks

ertification

of steel bars
rt standards,

' piece shall
iameter.

brmined for
lysis.

e8]

(2)

k is

the/acceptability index according to Table 12;

S is

the standard deviation of the test results.

Proven values of k, s for each product and manufacturer shall be used.

The mean value requirement of Formula (2) does not apply if all individual values lie above the required
characteristic value.

Where test results are unsatisfactory according to this clause, the manufacturer shall immediately take the
necessary precautions. Casts that do not conform to the requirements shall be set aside.
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Table 12 — Acceptability index (k?) as a function of the number (n) of the test results

12.3 Acce

n k n k

5 3,40 30 2,08
6 3,09 40 2,01
7 2,89 50 1,97
8 2,75 60 1,93
9 2,65 70 1,90
10 2,57 80 1,89
11 2,50 90 1,87
12 2,45 100 1,86
13 2,40 150 1,82
14 2,36 200 1,79
15 2,33 250 1,78
16 2,30 300 1,77
17 2,27 400 1,75
18 2,25 500 1,74
19 2,23 1000 1,71
20 2,21 0o 1,64
a  Seel2.3.2.3.1fork.

ptance testing of a specific delivery

12.3.1 General

Provisions

process) ar

Acceptance
manufactuy

12.3.2 Eva

e given in 12.3.2 and 12.3.3.

er and purchaser, 12.3.3 maytbe used.

luation of characteristic'values

12.3.2.1 Ofganization

The tests shall be organized and carried out in accordance with the agreement between the pu
er, taking-ifito consideration the national rules of the receiving country.

manufactui

12.3.2.2 E

ktert'of sampling and testing

regarding the nature, extent and evaluation of acceptance testing on deliveries of
bars not subject to certification following a conformrity assessment scheme (steel grade, bar size

testing of a specific delivery shall’be performed according to 12.3.2. By agreement h

reinforcing
production

etween the

rchaser and

For the pur

pose of testing, the detivery stratt besubdivided imto testumits withra mmraximmum rirass of 50 t, or a

fraction thereof. Each test unit shall consist of bars of the same steel grade and the same nominal diameter
from the same cast. The manufacturer shall confirm in the test report that all samples in the test unit
originate from the same cast. The chemical composition (cast analysis) shall be stated in this test report.

Test pieces shall be taken from each test unit as follows:

a) two test pieces from various bars for testing the chemical composition (product analysis);

b) aminimum of 5 test pieces (if appropriate, 20 test pieces, see 12.3.2.3.1) from various bars for testing all
other properties specified in this document.
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12.3.2.3 Evaluation of the results

12.3.2.3.1

For propert

Inspection by variables

ies that are specified as characteristic values, the following shall be determined:

a) allindividual values, x;, of the 15 test pieces (n = 15);

b) the mean value, m;s (for n = 15);

3)

c) the standard deviation, s;5 (for n = 15).
The test unit corresponds to the requirements, if the condition stated below is fulfilled for all properties, see
Formulae (3) and (4):

mys = 2833 x 5152 fy

where

fx is the required characteristic value;

2,33

\/'Z(Xi —my5)?
SIs =T

If the cond
Formula

my

k'=

where k' > ]

In this case
total of 60 t

The test un
fulfilled for

m60_1

where 1,93
probability

5):

¥15

is the value for the acceptability index, k, for n = 15 for a failurérate of 5 % (p = 0,91
ability of 90 % (1 -t =0,90).

14

tion stated above is not fulfilled, the index is‘*determined from the test results av

[k

P, testing can be continued.

45 additional test pieces shall be taken and tested from different bars in the test uf
est results are available-{(n= 60).

it shall be considered compliant with the requirements, if the condition stated in Fo
all properties:

03x 560 [k

is thewvalue for the acceptability index, k, for n = 60 for a failure rate of 5 % (p

0f 90 (1 - ¢ = 0,90).

) at a prob-

(4)

railable, see

(5)

1it, so that a

rmula (6) is

(6)

= 0,95) at a

12.3.2.3.2

Inspection by attributes

When testing properties are specified as maximum or minimum values, all results determined on the 15 test
pieces shall conform with the requirements of this document. In this case, the test unit shall be considered
compliant with the requirements.

The tests may be continued when, at most, 2 results not conforming to the conditions occur. In this case, 45
additional test pieces from various bars in the test unit shall be tested, so that a total of 60 test results are
available. The test unit conforms with the requirements if not more than 2 of the 60 results do not conform
to the conditions.
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12.3.2.3.3 Chemical composition

Both test pieces shall conform with the requirements in this document.

12.3.3 Evaluation of specified minimum/maximum values

Tests shall be carried out in accordance with the following.

a) Bars of the same cast shall constitute one group. For every 50 t or fraction thereof, one tensile test and
one bend test shall be carried out for each nominal bar diameter.

b) Each individual test result shall meet the required values in Table 9 and the required bending properties
in 8.2. One cast analysis shall be carried out for every cast to verify chemical composition (see Clause 7).

Sample
c) Ifany te¢stresult does not meet the requirements, retests may be carried out in accordancew]

d) The mgnufacturer shall submit a test report stating that the bars of the delivery‘satisfy t
and melchanical properties defined in Clauses 7 and 8, and a confirmation that the other r¢
of this

ocument are fulfilled.

12.3.4 Testreport

The test regort shall at least contain the following information:

a) designgtion of the reinforcing bars in accordance with this document;

b) markinjg on the reinforcing bars;

c¢) date offtesting;

d) mass of the test unit;

e) testredults:

cadt analysis;
prqduct analysis (if required);

tenlsile test;

bend test (and re-bendtest if required);
impact properties (ifrequired);
maggnetic permeability (if required);

corrosion resistance properties (if required).

ith [SO 404.

he chemical
quirements
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Annex A
(informative)

Options for agreement between the manufacturer and purchaser

The provisions for which this document indicate that additional or deviating requirements can be agreed
between the manufacturer and purchaser are listed below:

a) nominal diameter > 50 mm (Table 1, Table 2, Table 3, Table 4 and Clause 5);

b) delivery length and permissible deviations on delivery lengths (Clause 5);
c) product analysis, other alloy elements (Clause 7);

d) type oflelongation (8.1);

e) specifigd minimum/maximum values (8.1 and 12.3.3);

f) mandr¢l diameters in bend tests (9.2 and Table 10);

g) mandr¢l diameters in rebend tests (9.3 and Table 11)

h) impactfproperty (9.5)

i) magnefic permeability (9.6)

j) acceptgnce testing of specific delivery (12.3.1);

k) organigation of delivery testing (12.3.2.1).
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Annex B
(normative)

Corrosion resistant test

B.1 General

This annex provides reference indicating corrosion resistance of stainless steel. It defines a testing

procedure
mixed-in ch

steel embedlded in a standardized mortar with a predefined amount of mixed-in chlorides (e

percentage

B.2 Materials

B.2.1 Sta

Tests shall
received co
documente

B.2.2 Mo

A standard
and a watelr

or the evaluation of the corrosion behaviour of stainless steel bars embedded 1n 1
lorides. The corrosion behaviour is evaluated on a set of 10 bars of a specific type

by mass of cement, Cl test%).

inless steel bars

be carried out on commercially produced stainless steel bars. Bars shall be teste
hdition, unless otherwise specified. The surface conditiens of the bars used for test
1. The nominal diameter of the bars shall be declared,

tar

mortar shall be mixed with a Portland cement (type CEM I 52.5R in accordance wit]

Batches of

following tlhe procedure described in EN 196-F:C€hlorides will be added by dissolving sodium
mixing watpr. The amount of salt (expressed as grams of salt) to be dissolved in the mixing w
batch shall pe calculated in order to achievethe amount of chloride ions requested of the test
mass of cenpent).

B.3 Spec

Ten cylindy
Figure B.1),

/cement ratio of 0,5. European CEN standard sand shall be used with a maximum si
ortar made of 1 350 g of sand, 450 g of\Portland cement, 225 g of distilled water sh:

imens

ical mortar speeimens of diameter D (in mm) and height H (in mm) shall be pr

hortar with
of stainless
kpressed as

d in the as-
ing shall be

h EN 197-1)
ze of 2 mm.
111 be mixed
NaCl in the
hter of each
Cl test% by

bpared (see
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ad

Key
electric:

mortar
stainles
diametg
diametg
height o
exposed

T R TS N N

In order to
chosen in o

shall be 100 + 20 mm. A bar of stainless steel, 100 + 20 mm long and with diameter d, shall b¢

along the a3

An electric
each bar sh
Crevice corj
rubber mod
hardening ¢

insulating coating

@D

1 connection

5 steel bar

r of the stainless steel bar

r of the mortar specimen

f the mortar specimen

length of the stainless steel bar

Figure B.1 =~ Geometry of the specimens

prevent leaching of chloride\at the depth of the bars during the test, the diamete
der to provide a concrete-cover thickness of at least 25 mm, i.e. it will be: D > d + 2

is of each specimen,-as shown in Figure B.1.

1l contact shallbe’applied to one end of each bar (e.g. by using a rivet) and, then, 4
h11 be properdy-masked in order to electrically insulate the cut surfaces and the electr
rosion underneath the coating shall be prevented (the use of a thin layer of styren
ified cement mortar in contact with the steel, coated with an insulating polymeric m
r lacGmite may be suitable methods).

- D shall be
25 (mm). H
» embedded

oth ends of
cal contact.
p-butadiene
hterial after

ith acetone

The expose

[ length of the bars shall be atleast 60 mm. The exposed surface shall be degreased

before casting.

Cylindrical moulds (made of plastic or steel) shall be prepared, in a way that the steel bars may be fixed
vertically in along their axis. The fixing system shall be such that the cover depth c is in the range of +2 mm
respect to the nominal value.

The mould shall be filled by the test mortar and this shall be compacted in order to prevent both segregation
and an excessive amount of entrapped air. The use of a vibrating table or manual tamping with a rod are
suitable methods.

After casting specimens shall be cured in the mould maintained at 23 # 2 °C and R.H. >95 %. After 24 h, the
specimens shall be demoulded and immersed for 6 days in a cell of a capacity of about 1 litre, filled with a
saturated solution of Ca(OH)2 until the time for testing.
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