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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

In the preparation of this part of ISO 3506, special attention has been given to the fundamentally different
property characteristics of the stainless steel fastener grades compared with those of carbon steel and
low-alloy steel fasteners. Austenitic stainless steels are strengthened only by cold working and consequently
the components do not have as homogeneous local material properties as hardened and tempered parts.

The a—csnacialfeatures hava heoaen racoanized—in—tha elaboration—of the hardnece classes nd the test
Je—SPeGat—eatureS—ave—oeeH— gHEee—HH—e oo atOH—oO—tHe—araesSs <l

procedures for mechanical properties.
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Mechanical properties of corrosion-resistant stainless steel
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Scope

part of ISO 3506 specifies the mechanical properties of set screws and similar fasteners not
s made of austenitic stainless steel, when tested over an ambient temperature range of 10
erties vary at higher or lower temperatures.

part of ISO 3506 applies to set screws and similar fasteners:

With nominal thread diameter 1,6 mm < d < 24 mm;

bf triangular ISO metric threads with diameters and~pitches in accordance with ISO 68-1,
SO 262;

bf any shape.
bs not apply to screws with special properties, such as weldability.

E The designation system of this‘part of ISO 3506 can be used for sizes outside the limits given
/> 24 mm), provided that all applicable mechanical and physical requirements of the hardness classes

part of ISO 3506 does nat define corrosion or oxidation resistance in particular environments

aim of this part of USO 3506 is the classification of corrosion-resistant stainless steel fg
ness classes.

psion and «oxidation performances and mechanical properties for use at elevated
eratures<Cah be agreed on between the user and the manufacturer in each particular ca
s how the Trisk of intergranular corrosion at elevated temperatures depends on the carbon co

inder tensile
°C to 35 °C.

SO 261 and

in this clause
are met.

steners into

or sub-zero
se. Annex D
htent.

stenitic stainless steel fasteners are normally non-magnetic in the annealed condition; after g

old working,

som

2

e Tagnetic properties cam be evident {See Anmnex £

Normative references

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

ISO

68-1, ISO general purpose screw threads — Basic profile — Part 1: Metric screw threads

ISO 261, ISO general purpose metric screw threads — General plan

© 1SO 2009 - All rights reserved
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ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and nuts

ISO 898-5, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 5: Set screws and
similar threaded fasteners not under tensile stresses

ISO 3651-1, Determination of resistance to intergranular corrosion of stainless steels — Part 1: Austenitic and
ferritic-austenitic (duplex) stainless steels — Corrosion test in nitric acid medium by measurement of loss in

mass (Huey

test)

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

ISO 6506-1,|Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6507-1,|Metallic materials — Vickers hardness test — Part 1: Test method

ISO 6508-1,|Metallic materials — Rockwell hardness test — Part 1: Test method (scales A,'B;C, D, E, F,|G, H,
K, N, T)

ISO 16048, Passivation of corrosion-resistant stainless-steel fasteners

ISO 16426, Fasteners — Quality assurance system

3 Desighation, marking and finish

3.1 Designation

The designgtion system for stainless steel grades and hardness classes for set screws and similar fastgners
is given in Fjgure 1. The designation of the material consists of two blocks, which are separated by a hyphen.
The first blogk designates the steel grade and the second block, the hardness class.

The designgdtion of the steel grade (first block) consists of the letter A for austenitic steel, which indicatep the
group of stgel and a digit, which indicates ‘a range of chemical compositions within this steel group|(see
Table 2).

The designation of the hardness class-(second block) consists of two digits representing 1/10 of the minimum

Vickers hard

ness and the letter H, referring to hardness (see Table 1).

Table 1 — Designations of hardness classes in relation to Vickers hardness

21H
210

12H
125

Hardness class

Vickers hardness, HV min.

EXAMPLE

A1-12H indicates: austenitic steel, soft, minimum hardness 125 HV.

© 1SO 2009 - All rights reserved
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Steel group? Austenitic

I
Steel grade® A1 A2P A3 A4° A5

a
comg
b

an “L.

Hardness class® 12H 21H
Soft Cold
worked

The steel groups and steel grades classified in Figure 1 are described in/Annex A and specified byj
osition given in Table 2.

| ow-carbon austenitic stainless steels with carbon content not exeeeding 0,03 % may additionally be

- XAMPLE A4L-21H

Set screws and similar fasteners passivated in accordance with ISO 16048 may additionally be marked
EXAMPLE A4-21HP

Figure 1 — Designation system for stainless steel grades and hardness classes for set s

3.2

3.2.1
Mark

Whe

similar fasteners
Marking

General
ing of set screws and-similar fasteners is not mandatory.

h set screws_and similar fasteners manufactured to the requirements of this part of IS

designated and marked, they shall be designated in accordance with the designation system des|

and
prov
ISO

marked in~accordance with 3.2.2 and 3.2.3. However, the designation system described in
sions for.,'marking according to 3.2.3 shall be used only if all relevant requirements of
3506 are met.

the chemical

marked with

with a “P”.

trews and

bO 3506 are
cribed in 3.1
3.1 and the
this part of

3.2.Z2—ranufacturer's f[dentification mark

A manufacturer's identification mark shall be included during the manufacturing process on all set screws and
similar fasteners which are marked with a hardness class symbol, provided this is possible for technical
reasons. Manufacturer's identification marking is also recommended on set screws and similar fasteners
which are not marked with a hardness class symbol.

3.2.3 Set screws and similar fasteners

When set screws and similar fasteners are marked, they shall be clearly marked in accordance with 3.1. The
marking should include the steel grade and hardness class.

© 1SO 2009 - All rights reserved
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3.2.4 Packages

All packages for all types of set screws and similar fasteners of all sizes shall be marked (e.g. through
labelling). The marking shall include the manufacturer's and/or distributor's identification and the marking
symbol for the steel grade and hardness class according to Figure 1 and the manufacturing lot number, as
defined in ISO 16426.

3.3 Finish

Unless otherwise specmed set screws and S|m|Iar fasteners in accordance with this part of ISO 3506 shall be

supplied cle:
is required,
passivated T
class (see fqg

For set scrd

applied to b
additional m

4 Chem

t shall be performed in accordance with 1SO 16048. Set screws and similar fasteners_tha
hay additionally be marked with the symbol “P” after the symbols for steel grade and-hard
otnote ¢ of Figure 1).

ws and similar fasteners manufactured to a specific order, the additional marking shoul
oth the fastener and the label. For set screws and similar fasteners delivéred from stock
arking should be applied to the label.

cal composition

The chemical compositions of stainless steels suitable for set screws and’similar fasteners in accordance

this part of |

NOTE T
ISO 3506-1:2

The final ch
manufacturg

In applicatig
ISO 3651-2
steels of gra

50 3506 are given in Table 2.

he chemical compositions given in Table 2 correspond; with the chemical compositions givg
D09, Table 1, for the relevant steel grades.

oice of the chemical composition within the.Specified steel grade is at the discretion o
r, otherwise by prior agreement between the purchaser and the manufacturer.

ns where risk of intergranular corrosion is present, testing in accordance with ISO 3651
is recommended. In such cases/stabilized stainless steels of grades A3 and A5 or stai
des A2 and A4 with carbon content not exceeding 0,03 % are recommended.

with

bnin

f the

1 or
hless
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Table 2 — Stainless steel grades — Chemical composition

Steel Steel Chemical composition? Footnotes
group grade mass fraction, %
C Si | Mn P S Cr Mo Ni Cu
Austenitic A1 0,12 1 65| 02 |0,15t00,35 | 16t0 19 0,7 5to 10 1,7510 2,25 bed
A2 0,10 1 2 0,05 0,03 1510 20 —€ 8to 19 4 fg
A3 0,08 1 2 | 0,045 0,03 17t0 19 —© 9to 12 1 h
Ad 0,08 1 2 | 0,045 0,03 16t0 18,5 2to3 | 10to 15 4 gi
A5 0.08 1 1 2 10045 0.03 16t0185] 2t03 [ 105t0 14 1 hi
NOTE 1 A description of the groups and grades of stainless steels also entering into their specific properties and appli¢ations is given
in Annex A.
NOTE 2 Examples of stainless steels standardized in accordance with 1ISO 683-13 and ISO 4954 are given“in Annexes B and C,
respgctively.
a8  Values are maximum, unless otherwise indicated.
b Bulfur may be replaced by selenium.
¢ f the nickel content is below 8 %, the minimum manganese content shall be 5 %.
d There is no minimum limit to the copper content, provided that the nickel content is gféater than 8 %.
€ Molybdenum may be present at the discretion of the manufacturer. However; i, for some applications limiting of the molybdenum
contgnt is essential, this shall be stated at the time of ordering by the purchaser.
f f the chromium content is below 17 %, the minimum nickel content should\be 12 %.
9 For austenitic stainless steels having a maximum carbon content of(@;03 %, nitrogen may be present to a maximum ¢f 0,22 %.
h This shall contain titanium > 5 x C up to 0,8 % maximum for stabilization and be marked appropriately as specified |n this table, or
shall{contain niobium (columbium) and/or tantalum > 10 x C upto 1,0 % maximum for stabilization and be marked appropriately as
specffied in this table.
i At the discretion of the manufacturer, the carbon content may be higher where required in order to obtain the speciflfed mechanical
propgrties at larger diameters, but shall not exceed 0,42-%.
5 Mechanical properties
5.1 | General
The mechanical properties of set screws and similar fasteners in accordance with this part of ISP 3506 shall
confprm to the valles given in Tables 3 and 4.
For pcceptance purposes, the mechanical properties specified in 5.2 and 5.3 apply and shall be tested
according t0 6.1 and 6.2, respectively.
5.2 Proof torque of hexagon socket set screws
Hexagon socket set screws shall conform to the proof torque requirements given in Table 3.
© 1SO 2009 - All rights reserved 5
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Table 3 — Proof torque requirements

Nominal thread Minimum length? of set screws for test Hardness class
diameter mm 12H 21H
d
Flat point Cone point Dog point Cup point Proof tt;\;'gue, min.
1,6 2,5 3 3 2,5 0,03 0,05
2 4 4 4 3 0,06 0,1
2,5 4 4 & 4 848 08:3
3 4 5 6 5 0,25 042
4 5 6 8 6 0,8 1,4
5 6 8 8 6 1,7 2,8
6 8 8 10 8 3 5
8 10 10 12 10 7 12
10 12 12 16 12 14 24
12 16 16 20 16 25 42
16 20 20 25 20 63 105
20 25 25 30 25 126 210
24 30 30 35 30 200 332
2  The minimum lengths to be tested are the lengths below the dotted line,in‘the product standard, i.e. the lengths having the nprmal
hexagon sockgt depth.

5.3 Hardness

Set screws ghall conform to the hardness requirements given in Table 4.

Table 4 — Hardness

Hardness class
Test method 12H 21H
Hardness
V|ckers hardness HV 125 to 209 210 min.
Bfinell hardness HB 123 to 213 214 min.
Robckwell hardness HRB 70 to 95 96 min.

6 Test methods

6.1 Proof torque test for hexagon socket set screws

The set screw shall be inserted in a test block as shown in Figure 2 until the top surface of the screw face is
flush with the test block and the point bears on a firm base, for example a backing screw inserted from the

other side.

6 © 1SO 2009 — All rights reserved
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Using a hexagon test bit with a tolerance of h9 for the width across flats, with a minimum width across corners
equal to 1,13smin, and a hardness of 50 HRC to 55 HRC, engaging the full depth of the set screw socket, the
screw shall withstand the proof torque given in Table 3 without splitting, cracking or thread stripping.

For this proof torque test, a calibrated torque measuring instrument shall be used.

Visual marks at the socket due to torque testing shall not be cause for rejection.

\
]
1
Wl 2
3
o4

Key

1 orque wrench

2 et screw under test

3 est block minimum 50 HRC, tolerance class 5H (see ISO 965-3) for the internal thread
4 backing screw 450 HV to 570 KV

Figure 2 — Torque test equipment

6.2 | Hardness4est HB, HRB or HV for set screws

The | hardness./test shall be carried out in accordance with ISO 6506-1 (HB), 1SO 6508- (HRB) or
ISO B507-+4.(HV). In case of doubt, the Vickers hardness test is decisive for acceptance (see Tabl

W
N
~

The test/procedure shall be as specified in ISO 898-5

© 1SO 2009 - All rights reserved 7
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Annex A
(normative)

Description of the groups and grades of stainless steels

A.1 General

In ISO 3506| (all parts), reference is made to steel grades A1 to A5, C1 to C4 and F1, covering steels’c
following grqups:

— Austenific steel A1 to A5;

— Martengditic steel C1 to C4;

— Ferritic $teel F1.

The charact

This annex @lso gives some information on the non-standardized steel group FA. Steels of this group h3

ferritic-auste

A.2 Steel

A.2.1 Gen

Five main g
and are usu
the steel gra

For non-staf
As chrd

non-sta
chromic

For stabilize

The ele

ristics of the above-mentioned steel groups and steel grades are described in this annex.

hitic structure.

group A (austenitic structure)

pral
des of austenitic steels, A1 to A5, ar€ included in ISO 3506 (all parts). They cannot be hard
Ily non-magnetic. In order to reduce)the susceptibility to work hardening, copper may be add

des A1 to A5, as specified in Table 2.

ilized steel grades A2 and-A4, the following applies.
mic oxide makes steel resistant to corrosion, low carbon content is of great importanc
bilized steels. Due-ta-the high affinity of chrome to carbon, chrome carbide is obtained inste
oxide, which is‘mofe likely at elevated temperature (see Annex D).

1 steel grades A3 and A5, the following applies.

ments T, Nb or Ta affect the carbon, and chromic oxide is produced to its full extent.

f the

ve a

ened
ed to

e to
ad of

hout 20 9% and Mao of 4 5 0/

M=}

For offshore!
required.

orsimilar annlicatione staale with Cr and Ni contant of o 85
OSSP PHEaHORSSte eSS Wi o a RGO RO apB ottt oo e vio-6Ho0—t0-9°

When risk of corrosion is high, experts should be consulted.

A.2.2 Stee

| grade A1

are

Steels of grade A1 are specially designed for machining. Due to high sulfur content, the steels within this

grade have |

ower resistance to corrosion than corresponding steels with normal sulfur content.
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A.2.3 Steel grade A2

Steels of grade A2 are the most frequently used stainless steels. They are used for kitchen equipment and
apparatus for the chemical industry. Steels within this grade are not suitable for use in non-oxidizing acid and
agents with chloride content, i.e. in swimming pools and sea water.

A.2.4 Steel grade A3

Steels of grade A3 are stabilized “stainless steels” with properties of steels of grade A2.

4
ki

Steels of grade A4 are “acid proof steels”, which are Mo alloyed and give a considerably better

corrgsion. A4 is used to a great extent by the cellulose industry, as this steel grade is.deyvelopg
sulfuric acid (hence the name “acid proof’) and is, to a certain extent, also suitable.in-an envi

A.2.

ide content. A4 is also frequently used by the food industry and by the shipbuilding’industry.

b Steel grade A5

Steels of grade A5 are stabilized “acid proof steels” with properties of steels of grade A4.

A.3| Steel group F (ferritic structure)
A.3.1 General
One|ferritic steel grade, F1, is included in ISO 3506" (all parts). The steels within F1 cannot

hard

A3.

R Steel grade F1

Steels of grade F1 are normally used for.simpler equipment with the exception of the superferrites
extrgmely low C and N contents. The steels within grade F1 can, if need be, replace steels of gr
A3 apd be used in an environment'with a higher chloride content.

A4

A.A4.

Steel group C.(martensitic structure)

1 General

Threge types_ofvmartensitic steel grades, C1, C3 and C4, are included in ISO 3506 (all parts). ]

hard

A4,

bned to-an excellent strength and are magnetic.

esistance to
d for boiling
onment with

normally be

bned and should not be hardened even if possible in certain cases. The F1 steels are magneic.

which have
hdes A2 and

'hey can be

2= Steetgrade €1

Steels of grade C1 have limited resistance to corrosion. They are used in turbines, pumps and knives.

A.4.

3 Steel grade C3

Steels of grade C3 have limited resistance to corrosion, though better resistance than C1. They are used in
pumps and valves.

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=7d5ca96557280a1f7c3baa91770e0ea9

ISO 3506-3:2009(E)

A.4.4 Steel grade C4

Steels of grade C4 have limited resistance to corrosion. They are intended for machining, otherwise they are
similar to steels of grade C1.

A.5 Steel group FA (ferritic-austenitic structure)
Steel group FA is not included in ISO 3506 (all parts), but will probably be included in a future edition.

Steels of this_steel group are the so-called duplex steels. The FA steels first developed had some drawbacks,
which were ¢liminated in the steels developed later. FA steels have better properties than steels of gradgs A4
and A5, especially where strength is concerned. They also exhibit superior resistance to pitting -and ¢rack
corrosion.

Examples of| composition are shown in Table A.1.

Table A.1 — Examples of compositions of steels with ferritic-austenitic structure

Steel group Chemical composition
mass fraction, %
C Si Mn Cr Ni Mo N
max.
0,03 1,7 1,5 18,5 5 2,7 0,07
Ferritic-austgnitic
0,03 <1 <2 22 5,5 3 0,14

10 © 1SO 2009 — All rights reserved
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Annex B
(informative)

Austenitic stainless steel composition specifications

[Extract from 1SO 683-13:19861)]

1) International Standard withdrawn.

© 1SO 2009 — All rights reserved 11


https://standardsiso.com/api/?name=7d5ca96557280a1f7c3baa91770e0ea9

2009(E)

ISO 3506-3

“Aungeoy
aq |leys suonnedsald ajgqeuoseal ||y |

"% G'0 AQ pasealoul aq Aew sagn} SSo|WESS 0 UoNedLIge;) Jo) Ssjonpold paysiuy-1weg

"% 0,0 > O\ O uonoely ssew e Buipy

‘uoIsolIO:

de pue sejuadoid [eolueyosw ‘A)jiqeuspiey,ay) JoaLe YoIym SjUsWfe Yons Jo ‘ainjoejnuewl Ul pasn [eusjew Jayjo J
ieay ay) Buiysiuy jo asodind ayj Joj uey) J18Y1e sleseyoind sy Jo Juswaalbe ay) oYM [93)s 8y} 0} pappe Ajjeuonu

JO IN JO UONORI} SSEW WNWIXeW ay |

'S|99)s pazl|iqels

e jo uondo ay) sey Jainjoejnuew sy g

Jejnue.Biajul 0} SOUEISISAI JUB|[9OXT o
‘€1-€89 OSl o Medjousisiyl
‘WiNIqolu Se pauluIa)ep Wnjeyjue| 4

b delos woyj ‘uonippe ay} Juaaaid o) usye}
bjul 84 Jou |leys pajonb jou sjusws|g

"paYsI|qe)se/a.e SpPIEPUB)S [BUOHEUISIU| JUBASISI 8Y) 90UO UoNeId)je 0} }03[qnp pue aAlejus) aJe siaquinu adAl syl

oV — — — | S'vLoIGLL — 0'c0lG'c [GLOIGOL | — | 22'001ZL'0 | Xew 0g0'0 | S¥0°0 02 o'l 0€0°0 NEe6lL
oV - — — | s'eLo1G0L — G'ZTOl0C |S'8OKG9L | — | 22'001ZL'0 | Xew 0g0'0 | S¥0°0 0T o'l 0£0°0 N6}
v — — — | s1Log's — — 0'6L0}02) | — | 22001210 | Xew 00’0 | G¥0°0 0T o'l 0€0°0 NOL
v — — — | 0'PLOIOLL — 0'€0lG'C [G'8l 01G 9L/~ — Xew 0€0'0 | 00 02 o'l 10°0 B0z
vV — — — | SvLoIGLL — 0'colGe [g'8loIg9L | & — Xew 0€0'0 | ¥0°0 0T (o 0£0°0 €61
SY — — — | 0'PLOIOLL |0'L SO %X0L| GZO0C [G8L0OIGOL | — — "Xew 0€0'0 | §¥0°0 0'C o'l 80°0 €C
SV — |080>0%X%xg| — | 0'PLOIOLL — Gg'zo0c [g'8Loig9L | — e Xew 0€0'0 | ¥0°0 0T o) 80°0 (4
vV - — — | s'eLo1g0L — G'zol0c [s'8loig9L | — =~ Xew 0€0‘0 | ¥0°0 0T o) 20°0 0z
14 — — — | 0'vLOVO'LL — g'zolo'c [g'8loigoL | — — "Xew 0€0'0 | G¥0°0 02 o'l 0€0°0 61
v - — — | 0€Lo10LL — — 06L0}0°2L | — — XBw 0€0‘0 | S¥0°0 0T o) 0L‘0 €l
A7 — — — | o'0L 0108 — 65— 0'6L0}0°LL | — — GE'9PTSL'0 | 090°0 02 o'l rAN] L1
£V — — — | 02L010'6 |0} >0 %XO0lL — 0'6L0}0°LL | — - xew 0€0°0r | ¥0°0 0T 0l 80°0 9l
£V — |080>0%X%xg| — | 0ZLO10'6 — — 06L0}0°LL | — - xew 0€0°0 (| 5%0°0 0T o'l 80°0 Gl
v — — — | 0Ll o¥0'8 — — 0'6L0}0°LL | — — Xew 0€0'0 | G¢#00 02 o'l 10'0 L
oCV — — — | 0CLo0'6 — — 0'6L0}0°LL | — — "Xew 0€0'0 | G¥0°Q 02 0L 0€0°0 ol
‘Ul Xew ‘Xew Xewl ‘Xew
:o_ﬁow_E%_ no I = IN 20N oW 1 v N S d U IS 2 198)s
apelb % ‘uoljoed) ssew . oﬂv> 1
|991S n:O_u_wOQEOO |ediway)n

suoijeoiyioads uoisodwod [99)s sSajuIe)s d1juUdSNY — L°g d|qel

© 1SO 2009 — All rights reserved

12


https://standardsiso.com/api/?name=7d5ca96557280a1f7c3baa91770e0ea9

ISO 3506-3:2009(E)

Annex C
(informative)

Austenitic stainless steels for cold heading and extruding

(Extract from 1SO 4954:1993)
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