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Foreword

5:2017(E)

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.

The

desc

ibed in the ISO/IEC Directives, Pa
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rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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tion is drawn to the possibility that some of the elements of this document may be t
It rights. ISO shall not be held responsible for identifying any or all suchpatent righ
atent rights identified during the development of the document will(bé in the Introdu

on thie ISO list of patent declarations received (see www.iso.org/patents].
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trade name used in this document is information given for the‘convenience of users 3

itute an endorsement.

n explanation on the voluntary nature of standards; the meaning of ISO specifi
pssions related to conformity assessment, as well as’information about ISO’s adhe
l Trade Organization (WTO) principles in the Tech#tical Barriers to Trade (TBT) see t
www.iso.org/iso/foreword.html.
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document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee
nble and alloy steels.

second edition cancels and replaces;the first edition (ISO 683-5:2014), of which it ¢
[r revision.
thain changes compared to the'previous edition are as follows:

ip the Scope, “see 5.2” hds been added as a cross reference;

—e

h 3.1, note 1 to entfyhas been revised;
h 5.2, the ordeting example has been moved into a new subclause, as 5.3;

h 7.7.3, thesurface class given has been changed from A to 1z2;

in 9.28;the option for retesting has been revised;

Higure 3 has been renamed as Table 9;

paintenance are

eded for the
nce with the

he subject of
's. Details of
ction and/or

ind does not

C terms and
rence to the
he following

SC 4, Heat

onstitutes a

in A.2.1, the cross references have been corrected to A.2.2 to A.2.4.

t of all parts in the ISO 683 series can be found on the ISO website.
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Heat treatable steels, alloy steels and free-cutting steels —

Part 5:
Nitriding steels

Falata¥al

— |
— |

many
cond
cond

The
nitrig

The 1
Tabld

NOTH

—
Hocument gives the technical delivery requirements for
emi-finished products, e.g. blooms, billets, slabs (see note 1),
ars (see note 1),

vire rod,

ot-rolled plates (see note 2), and

ammer or drop forgings (see note 1)

factured from the nitriding steels listed in Table 3-and supplied in one of the he
tions given for the different types of products in Table 1, rows 2 to 5, and in one o
tions given in Table 2.

bteels are generally intended for the fabrication of quenched and tempered and, s
ling machine parts.

equirements for mechanical properties‘given in this document are restricted to the s
| 6.

1 Hammer-forged semi-finished products (blooms, billets, slabs, etc.), seamless roll

hamnper-forged bars are in the follewing covered under semi-finished products or bars and not u

“ham
NOTE

Insp
can f

In ad

mer and drop forgings”.
2 The term “plate” in¢ludes in the following also wide flats unless otherwise stated.

bcial cases, varjdtions in these technical delivery requirements or additions to these r
brm the subject.of an agreement at the time of enquiry and order (see 5.2 and Annex B

dition tocthis document, the general technical delivery requirements of ISO 404 are af

2 l}lormative references

ht-treatment
F the surface

ibsequently,
izes given in
bd rings and

hder the term

pquirements

).
plicable.

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 377, Steel and steel products — Location and preparation of samples and test pieces for mechanical testing

[SO 4
[SO 6
[SO 3
ISO 4

© ISO

04:2013, Steel and steel products — General technical delivery requirements
43, Steels — Micrographic determination of the apparent grain size
887, Steels — Determination of depth of decarburization

885, Ferrous materials — Heat treatments — Vocabulary
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ISO 4948-1, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based
on chemical composition

ISO 4948-2, Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to main
quality classes and main property or application characteristics

ISO/TS 4949, Steel names based on letter symbols

ISO 4967, Steel — Determination of content of non-metallic inclusions — Micrographic method using
standard diagrams

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

ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature

ISO 6929, Steel products — Vocabulary

[SO 7788, Steel — Surface finish of hot-rolled plates and wide flats — Delivery requirements

ISO 9443, Heat-treatable and alloy steels — Surface quality classes for hot-rolled yvound bars and wire

rods — Techhical delivery conditions

ISO/TR 9769, Steel and iron — Review of available methods of analysis

ISO 10474, Steel and steel products — Inspection documents

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

3 Terms|and definitions

For the purj
ISO 4948-2,

oses of this document, the terms andxdefinitions given in ISO 377, ISO 4885, ISO 49
S0 6929 and ISO 14284 and the following apply.

48-1,

ISO and [EC maintain terminological databases for use in standardization at the following address

IEC Elec

tropedia: available at http=//www.electropedia.org/

[SO Online browsing platforms.available at http://www.iso.org/obp

31
ruling section
section for which the specified mechanical properties shall apply

Note 1 to entf
ruling sectioif
is a round ba

y: Independent of the actual shape and dimensions of the cross-section of the product, the sizg
is always given by a diameter. This corresponds to the diameter of an “equivalent round bar’
" which will show the same cooling rate as the actual ruling section of the product concerned

of its
. That
at its

position for taking the test pieces when being cooled from austenitizing temperature.

3.2

nitriding steel

heat-treatable steel containing controlled amounts of the nitride forming elements, aluminium,
chromium, molybdenum and/or vanadium and are particularly suited for nitriding

3.3

nitriding

heat treatment characterized by keeping a steel product for a sufficiently long time at temperatures
below the transformation temperature AC1 in a nitrogen providing gaseous or liquid salt environment
to achieve diffusion of the nitrogen into the steel surface

Note 1 to entry: An increase in surface hardness, wear resistance and fatigue properties is attained with this
treatment.

© ISO 2017 - All rights reserved
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4 Classification and designation

4.1 Classification

The classification of the relevant steel grades is allocated in accordance with ISO 4948-1 and ISO 4948-2.
All steels covered by this document are classified as alloy special steels.

4.2 Designation

For the steel grades covered by this document, the steel names as given in the relevant tables are
allocateddin-accordance with TQﬂI/TQ 4949

The {designation of steels given in this document and of comparable grades covered in various
designation systems is given in Annex C.

5 Information to be supplied by the purchaser

5.1 |Mandatory information

The manufacturer shall obtain the following information from he purchaser at the timg of enquiry
and qgrder:

a) the quantity to be delivered;
b) the designation of the product form (e.g. slab, blogny’billet, round bar, wire rod);

c) dither the designation of the dimensional stahdard and the dimensions and tolerances selected
rom this (see 7.9) or the designation of the drawing or any other document covering th¢ dimensions
nd tolerances required for the product;

Q —n

d) neference to this document, i.e. ISO-683-5;
e) the designation of the steel grade given in Table 3;

f) designation for a test report2:2 or, if required, any other type of inspection document i accordance
vith ISO 10474.

<

5.2 | Options/supplementary or special requirements

A numnber of optigns+are specified in this document and listed below in this subclause. Ift]]:e purchaser
does pot indicatethe wish to implement any of these options, the products will be supplied in accordance
with [the basie'specification of this document (see 5.1):

a) if a‘heat-treatment condition other than the untreated condition is required, the symbol for this
qthet condition (see Table 1, column 2);

b) if another surface condition than hot worked or a special surface quality is required, the surface
condition (see Table 2, column 2) and the surface quality (see 7.7);

c) any supplementary requirement that shall be complied with, the symbol and, where necessary, the
details of this supplementary requirement (see Annex B);

d) anyrequirement relating to the removal of surface defects (see 7.7.4);
e) anyrequirement regarding the permissible depth of decarburization (see 7.8);

f) impact test at a temperature lower than room temperature (see 9.2.3).

© IS0 2017 - All rights reserved 3
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5.3 Ordering example

EXAMPLE

2 thot-rolled round bars according to ISO 1035-1 with a nominal diameter of 40 mm and a no

minal

length of 8 000 mm with diameter tolerance according to class S and with length tolerance according to class L2
made of steel grade ISO 683-5, 31CrMo12 (see Table 3) in heat-treatment condition +QT (see Table 1) with surface

blast cleaned

+BC (see Table 2) and with an inspection document 2.2.

Round bars ISO 1035 - 40,0S x 8 000L2

ISO 683-5-3

1CrMo12+QT

inspection d

6 Manuf

6.1 Genel

The manufa
requirement

6.2 Deoxi
All steels sh

6.3 Heat

6.3.1 Norl

Unless othe
untreated, i.

6.3.2 Part

If so agreed
heat-treatm

6.3.3 Part

If so agreed
surface cond

pcument ISO 10474 2.2

acturing process

ral

cturing process of the steel and of the products is with the¢restrictions given b
sin 6.2 and 6.4, left to the discretion of the manufacturer.

dization

1l be deoxidized.
[reatment and surface condition at delivery

mal condition at delivery

Fwise agreed at the time of enquiry and order, the products shall be delivered i
e. hot-worked condition.

icular heat-treatment condition

at the time of enquiry, and order, the products shall be delivered in one of the parti
ent conditions givensinTable 1, lines 3 to 5.

icular surface.conditions

at the time of enquiry and order, the products shall be delivered in another parti
ition as;given in Table 2, lines 3 to 6.

y the

h the

cular

cular

6.4 Trac

ability of the cast

Each produc

t shall be traceable to the cast (see Clause 10).

7 Requirements

7.1 Chemical composition, hardness and mechanical properties

7.1.1 General

Table 1 shows the combinations of usual heat-treatment conditions at delivery, product forms and
requirements as specified in Tables 3 to 6.

© ISO 2017 - All rights reserved
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The chemical composition determined by cast analysis shall comply with the values in Table 3.
Permissible deviations between the limiting values for cast analysis and the values for product analysis
are given in Table 4.

The product analysis shall be carried out when specified at the time of enquiry and order (see B.5).

7.1.3

Mechanical properties

The requirements for the mechanical properties are for steels delivered in the “soft annealed condition”

(+A) CLVUI d;lls t\.l thc 1uaA;1uu1u Bl ;IIC}} hcu dllCDD (DCC Tab}c S) aud fUl DtCC]lD dC};VCl Cd ;ll tl e “quenched
and tempered condition” (+QT) according to the values cited in Table 6.

7.2 | Machinability

All stieels are in the condition: “soft annealed” (+A) machinable.

Whefe a further improved machinability is required, special heat treatments may be agreed at the time
of enfjuiry and order.

7.3 | Cold shearability

Under suitable shearing conditions (avoiding local stress peaks, preheating, application of hlades with a
profile adapted to that of the product, etc.), all steels are shearable in the “soft annealed” (+/A) condition.
7.4 |Grain size

Unlegs otherwise agreed at the time of enquiry and order, the steel shall show a fine grain stfucture with
an austenitic grain size of 5 and finer when tested in accordance with ISO 643. For verificatipn, see B.3.

The 1
micr

errite content in the core of thelquenched and tempered product shall be determ
section per cast, dimension and-heat treatment batch, if agreed at the time of enquiry

ined on one
r and order.

7.5 | Non-metallic inclusions
7.5.1 Microscopic inelusions
The gpecial steels shall have a certain degree of cleanness; however, verification of the hon-metallic
inclupion content{fequires a special agreement. If there is such an agreement at the timfe of enquiry

and d
and ¥
EN1

rder, the-microscopic non-metallic inclusion content shall be determined to an agree
vithin.agreed limits in accordance with ISO 4967 or another standard, e.g. region
247 orJIS G 0555.

7.5.2

d procedure
1l standards

Macroscoplc nclustons

This requirement is applicable to the verification of the macroscopic inclusions in special steels. If
verification is agreed, the method and acceptance limits shall be agreed at the time of enquiry and order.

7.6 Internal soundness

The steels shall be free from internal defects likely to have an adverse effect (see B.4).
7.7 Surface quality

7.7.1 All products shall have a smooth surface finish appropriate to the manufacturing processes
applied.

© IS0 2017 - All rights reserved
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7.7.2 Minor surface imperfections which may occur under normal manufacturing conditions, such as
prints originating from rolled-in scale, are not to be regarded as defects.

7.7.3 Barsand wire rod are delivered with surface class 1z2 in accordance with ISO 9443 and hot-rolled
plates and wide flats shall be delivered with a surface in accordance with ISO 7788, unless otherwise
agreed at the time of enquiry and order.

Where no International Standard on the surface quality of steel products exists, detailed requirements
referring to this characteristic shall, where appropriate, be agreed at the time of enquiry and order.

It is more difficult to detect and eliminate surface discontinuities from coiled products than from cut
lengths. Thi§should be taken INto acCOUNt when agreements on surface quality are made.

NOTE Bars and wire rod for cold heading and cold extrusion are covered fully by ISO 4954.

7.7.4 The [removal of surface defects by welding shall only be permitted with thehapproval of the
customer orfhis/her representative.

If surface dipcontinuities are repaired, the method and maximum depth of removal shall be agrded at
the time of gnquiry and order.

7.8 Decarburization

Requirements relating to the permissible depth of decarburizationinay be agreed at the time of enfjuiry
and order.

The depth of decarburization shall be determined in aceordance with the micrographic method
specified in [SO 3887.

7.9 Shape, dimensions and tolerances

The shape, dimensions and tolerances of the‘products shall comply with the requirements agreed at
the time of pnquiry and order. The agreements shall, as far as possible, be based on correspopding
Internationgl Standards (see Annex D), otherwise on suitable national standards.

8 Inspegdtion
8.1 Testing procedures.and types of documents

8.1.1 Products complying with this document shall be ordered and delivered with one of the inspgction
documents gs specified in ISO 10474. The type of document shall be agreed upon at the time of enquiry
and order. Iffthecorder does not contain any specification of this type, a test report 2.2 shall be issueld.

8.1.2 If, in accordance with the agreements made at the time of enquiry and order, a test report 2.2 is
to be provided, this shall cover following information:

a) confirmation that the material complies with the requirements of the order;

b) results of the cast analysis for all elements specified in Table 3 for the steel grade concerned.

8.1.3 If in accordance with the agreements in the order an inspection certificate 3.1 or 3.2 is to be
provided, the specific inspections and tests described in 8.2, 8.3 and Clause 9 shall be carried out and the
results shall be confirmed in the inspection certificate.

In addition, the inspection certificate shall cover:

a) confirmation that the material complies with the requirements of the order;

6 © IS0 2017 - All rights reserved
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b) results of the cast analysis for all elements specified in Table 3 for the steel grade concerned;

c) theresultofall inspections and tests ordered by supplementary requirements (see Annex B);

d) the symbol letters or numbers relating the inspection certificate, test pieces and products to

e

8.2

ach other.

Frequency of testing

The amount of testing, the sampling conditions and the test methods to be applied for the verification of
compliance with the requirements shall be in accordance with the prescriptions of Table 8.

8.3

8.3.1

The 1
Tabld
in fo
supp

8.3.2
A suf

9 1

9.1

The d
of th
into &

NOTH

9.2

9.2.1

For pfroducts imythe “soft annealed” condition (+A), the hardness shall be measured in accg

ISO §

Specific inspection and testing

Verification of the hardness and mechanical properties

ardness requirements and/or mechanical properties given for the relegant treatment
| 1, column 8, subcolumn 2, shall be verified, with the following exception. The requirg
tnotes a to Table 1 (mechanical properties of reference test piec¢es) shall only be v
ementary requirement given in B.2 is ordered.

Visual and dimensional inspection

‘est methods

Chemical analysis

e manufacturer. In cases of dispute, the method for product analysis used shall be ag
ccount the relevant existing International Standards.

The list of available Infenpnational Standards on chemical analysis is given in ISO/TR 976
Hardness and mechanical tests

Hardness

506-1.

condition in
ments given
brified if the

ficient number of products shall be inspected to ensure:compliance with the specification.

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

rreed taking

©

rdance with

9.2.2

Mechanical tests

For products in the “quenched and tempered” condition (+QT), the tensile test shall be carried out in
accordance with ISO 6892-1.

For the specified yield strength in the tables of mechanical properties in this document, the upper yield
strength, Rey, shall be determined.

If a yield phenomenon is not present, the 0,2 % proof strength, Rpo,2, shall be determined.

9.2.3
The i

© ISO

Impact test

mpact test shall be carried out in accordance with ISO 148-1.

2017 - All rights reserved
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At the time of enquiry and order, additional requirements concerning the impact energy and the
verification at temperatures other than room temperature (0 °C, -20 °C and -40 °C) can be agreed.

NOTE Impact values at lower temperatures cannot be achieved for all steel grades.

The average values of a set of three test pieces shall be equal to or greater than the specified value. One
individual value may be below the specified value, provided it is not less than 70 % of that value.

If these conditions are not satisfied, additional tests can be done according to ISO 404:2013, 8.3.4.2.

9.3 Retests

Retests for gteels for quenching and tempering and criteria are specified in ISO 404.

10 Marking

The manufa¢turer shall mark the products or the bundles or boxes containing the products in a sujtable
way, so that the identification of the cast, the steel type and the origin of the delivery is possible (seq B.7).

Table 1 — Combination of usual heat-treatment conditions at delivery, product forms and
requirements according to Tables 3 to 6

1 2 3 |45 ] 6 | 7 8 9
Heat- x = applicable for Requirements
treatment H
1 - Symbol i ' ammer Remarks
conditiop | >¥ Seém Bars anle Plates | and drep 1 2
at deliverty products ro forging
2 | Untreategd None or X X X X X —a
+U
Maximum
Chemical Brinell Observe also
Soft o
3 annealed +A X X X X X composition | hardness |the supplemen-
according | according | tary require-
to Tables 3 | to Table 52 | ments given in
and 4 Mechanical Annex
Quenched roperties
4 and +QT — X — X X prop di
temperell according
to Table 6
5 Other treapment conditions, for example, special heat treatments for improving the machinabil-
Others . . :
ity, may be agreed at the time of enquiry and order.
a  Fordelivefries in the “untreated” or “soft annealed” condition, the values given in Table 6 for the quenched and tempered
condition shall be achievable after appropriate heat treatment if so agreed at the time of enquiry and order (for refefrence
test pieces, se¢ B.2).

8 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=d16d1b283f137ec5f9ace814284c209f

ISO 683-5:2017(E)

Table 2 — Surface condition at delivery

1 2 3 4 5 6 7 8 9
1 Surface condition at Symbol x = in general, applicable for
delivery Semi- Hammer | Ngtes
finished Bars Wire rod Plates and drop
products forgings
2 |Unless other- As hot None or xa < < < . .
wise agreed | worked +HW
3 HW + +P
pickled X X X X X
4 Parti_cglar HW + blast +BC \
condl_tlons cleaned X X X X e
supplied by
5 || agreement |HW +rough| — o\ _ X X _ X
machined
6 Others — — X X X X
a  The term “hot worked” also includes the continuously cast condition (+CC) in the case)of the semi-finish¢d products.

b Until the term “rough machined” is defined by, for example, machining allowance, the details shall belagreed at the
time ¢f enquiry and order.

¢ Inpaddition, it may be agreed that the products are oiled or, where appropriate, limed or phosphated.

Table 3 — Steel grades and chemical composition (cast analysis)

Steel name %, mass fractiona

C Si Mn P Sb Cr Mo Ni Al Others
200Movs-7| 001 Tod0| %20 o025 |gpss| MeC | %0500 | — 030 | o2
b P o] 8 [oaaoss| 00 | O | | omf |
e o ] s s 0 | 00 | | o8 |
e Ot sl O Los o] 0 | O | | O |
b [ (o o [avss o e | e | o | |
sieeMove | O T Toa0 | U000 10025 (0035 | P00 | 000t | — "2
sicelio12 | @810 1,40 [ 0800 (g o5 gg5| 280t | 030t [ g5 B B
BOMOET 02910 (40| 04010 | a5 |35 | 28010 [ 07010 | | | wots
ZACOIE6] 02010 g0 DA0LS | a5 [ g5 | 20000 | D80t | — B
B0CrMaVIE-| 03610 [ 40| 04010 [ gag | 35| 30010 [ 08Ot | — | o
8CrMol16-5 0'0(),‘1*2” 0,40 Of%o 0,025 | 0,035 3Z . o,gf’ggo — —  |cu:0.25

Elements not quoted shall not be intentionally added to the steel without the agreement of the purchaser, other than for
the purpose of finishing the heat. All reasonable precautions should be taken to prevent the addition, from scrap or other
materials used in manufacture, of such elements which affect the mechanical properties and applicability.

a  Maximum values unless otherwise indicated.

b By agreement between the purchaser and manufacturer, the steel may be ordered with an upper limit of sulfur less
than 0,035 %.
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Table 4 — Permissible deviations between the product analysis and the limiting values given in

10

Table 3 for the cast analysis

Permissible maximum content . .
. . Permissible deviationa
Element according to cast analysis
. % mass fraction
% mass fraction
C <045 0,02
Si <0,40 +0,03
Mn <1,20 +0,04
P <0,25 +0,005
S <0,035 +0,005
C >21,00<2,00 +0,05
r
22,00<4,30 0,10
<0,30 +0,03

Mo

>0,30<1,10 +0,04
Ni <1,15 +0,05
Al 20,80<1,20 0,10
Cu <0,25 +0,05
\' <0,35 +0,02
a  “+” means that in one cast, the deviation may occur over the upper value or under the
lower value of the specified range in Table 3, but not both at the same time.

Table 5 — Hardness in the “soft annealed” condition

Steel name Hardness HBWa
max.
20CrMoV5-7 240
34CrAlMo5-10 248
32CrAlMo7-10 248
41CrAlMo7-10 248
34CrAINi7¢10 248
31CrMaVv9 248
31€rMol2 248
33CrMoV12-9 248
24CrMol3-6 248
40CrMoV13-9 248
8CrMo16-5 220
a  HBW is Brinell hardness (conforming to ISO 6506-1).

© ISO 2017 - All rights reserved
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Table 7 — Conditions for heat treatment (for guidance only)

Steel name Soft annealing Hardening Tempering Nitridingd
Temperature Temperaturea Quenching Temperatureb.c Temperature
o o agent o o
20CrMoV5-7 700 to 750 900 to 960 Water 690 to 710 —
34CrAlMo5-10 650 to 750 870 to 930 Oil or water 580 to 700 480 to 570
32CrAlMo7-10 650 to 750 870 to 930 Oil or water 580 to 700 480 to 570
41CrAlMo7-10 650 to 750 870 to 930 Oil or water 580 to 700 480 to 570
34CrAINi7-1 656-to769 876t0-936 Sitor-water 586-to769 486-to57
31CrMoV9 680 to 720 870 to 930 Oil or water 580 to 700 480 te 570
31CrMo12 650 to 700 870 to 930 Oil or water 580 to 700 490to 570
24CrMo13-6 650 to 700 870 to 970 Oil or water 580 to 700 480 to 570
40CrMoV13-p 680 to 720 870 to 970 Oil or water 580 to 700 480 to 5710
8CrMo16-5 640 to 660 940 to 960 Water 620 to 660 —

NOTE The bgdse composition and the heat treatment (quenching and tempering) prior to nitriding both have an inflhience
on the results|of nitriding treatment. The tempering temperature should not be less than®0 °C higher than the nitfiding
temperature. fA difference of less than 50 °C should be the subject of a special agreement.

a  Time for dustenitizing as a guide: 0,5 h minimum.
b Time for empering as a guide: 1 h minimum.

¢ With very]large sizes, the tempering temperature may be agreed at the time'of enquiry and order.

d  Time for njitriding depends on the desired depth of the nitrided case.

12 © IS0 2017 - All rights reserved
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Table 8 — Test conditions for the verification of the requirements given in column 1

1 2 3 4 5 6

Requirements Number |Number [Sampling Test method
Test of sample | of tests
No. See unita products |per
Table per test [sample
unit product

1 Chemical 3.4 C

composition see B.5))

(The cast analysis is given by the manufacturer; for product analysis,

Hardness tests

In case of
dispute, the
hardness shall
be measured, if
possible, at the
circumference
of the product
in a distance of
1 x thickness
from one end
and in caSés

of products
with square

or nectangular
cross-section
Hardness in a distance of
2 in the 5 C+D+T |1 1 0,25 x w, where |1 accordance with
condition +A w is the width
of the product,
from one longi-
tudinal edge .

If, for example,
for hammer and
drop forgings
the above pre-
scriptions prove
unrealistic, a
more appropri-
ate position of
the hardness in-
dentations shall
be agreed at the
time of enquiry
and order.

[SO 6506-1

NOTH Verification of the requirements is only necessary if an inspection certificate is ordered and if the j

equirement is

appli¢able to Table 1, columns 8 and 9.

the same dimension range for mechanical properties and if the differences in thickness do not affect the
cases of doubt, the thinnest and the thickest product shall be tested.

a  The tests are to be carried out separately for each cast as indicated by “C”, each dimensions as indicated by “D”, and
each heat treatment batch as indicated by “T”. Products with different thickness may be grouped if the thicknesses lie in

properties. In

© IS0 2017 - All rights reserved
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Table 8 (continued)
1 2 3 4 5 6
Requirements Number |(Number [Sampling Test method
Test of sample |of tests
No. See . products |per
unita
Table per test [sample
unit product
Tensile and
impact tests,
the test pieces
fortancila tactc
and the test
?Slgc_%ifgzct}? € The tensile test shall-be)cartied
shall be taken out in accordancewith
ISO 6892-1 on proportional test
— for barsand |pieces havingagauge length of
wire rod in L0 =5,65 \/;; where sg is the
accordance with cross-Section of the test piege
Mechanical . Figure 1, and Where'this is not possible, that
properties 1 tgnsﬂe — for plates in | méans for flat products with
of querfched and 3 accordance with{thicknesses of about <3 mm| a
3 and 6 C+D+T |1 ISO-V-" | Figure 2 and test piece with constant gauge
temperfed notch Table 9. length in accordance with
products genslzg(:t For hambier and | 150 6892-1 shall be agreed gt the
+QT drop f6tgings, time of enqulry.apd order. I this
. case also the minimum elonga-
the ‘test pieces ; ) il
shall be taken | tion value t(? be obtained for
With their these test pieces shall be agyeed.
longitudinal The impact test, where re-
axis parallel to |quired, shall be carried out|in
the direction of |accordance with ISO 148-1.
principal grain
flow from a
position to be
agreed at the
time of enquiry
and order.

NOTE Verifid
applicable to 1]

a  The tests
each heat tred
the same dim
cases of doubf]

able 1, columns 8 and)9.

ation of the requirements is only necessary if an inspection certificate is ordered and if the requirem

are to be carried-out separately for each cast as indicated by “C”, each dimensions as indicated by “D|
tment batch @s-indicated by “T”. Products with different thickness may be grouped if the thicknesses|
bnsion rarge) for mechanical properties and if the differences in thickness do not affect the properti
the thifinest and the thickest product shall be tested.

ent is

J

, and
lie in
es. In

14
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~

f = 252
W A\
W
W
b +
P
i S— _._\»——»%—— ~ / \\ ~
N~ { ) LN
Nl ~
12,5
4 12,5
w
W
__.___C |_F7/l " ¢ |_F7/l "
WA | «n
o
125
12,5
tensile test piece A sample
notched bar impact test piece B  rough
round and similar shaped sections C  testpiece

rectangular and square sections

For small products (d or w < 25 mm), the test piece shall, if possible, consist of an un-machined part of the bar.

For round bars, the longitudinal axis of the notch shall be about parallel to the direction of a diameter.

For rectangular bars, the longitudinal axis of the notch shall be perpendicular to the wider rolling surface.

Figure 1 — Location of the test pieces in bars and wire rods

© IS0 2017 - All rights reserved
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150 < w< 600

W\/!VW

w =600

Key

1 principal

a Intheca
width of

NOTE In
of it is getting

Figure 2 —

w/ b

direction of rolling

as close as possible to w/4.

w/lk

e of steel grades in the quenched and tempered condition with requirements for impact energy, the
he sample shall be sufficient for longitudinal impact test pieces to be taken as specified in Tablg 9.

case of difficulty taking the test piece from w/4, take the samplé fiiom the position where the ¢entre

- Location of the samples (A and B) in flat products in relation to the product width

16
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Table 9 — Location of the test piece from flat products in relation to product thickness and
principal direction of rolling

Type of test Product |Location of the test piece2 for| Distance of the test piece from the rolled
p thickness a product width of surface
mm w<600mm | w2600 mm mm
1
: /
(=)
<30 m 2 E
\
\1
Tens]le testb longitudinal transverse ’/1
(=)
Al w 2
> 30 A {
1
o~N
Vi
Impact testc >12d longitudinal longitudinal Y T
P : g N g
A

Location of the longitudinal axis of the test piece with@espect to the principal rolling direction.
b The test piece shall comply with ISO 6892-1.
T

he longitudinal axis of the notch shall be perpendicular to the rolled surface.

d  Ifagreed at the time of ordering, the testpiéce from products with a thickness exceeding 40 mm may be faken from 1/4

prodyct thickness.
1 rplled surface

2 a|ternatives

© IS0 2017 - All rights reserved
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Annex A
(normative)

Ruling sections for mechanical properties

A.1 Definition

Ruling secti(lm is defined in 3.1.

A.2 Determination of the diameter of the equivalent ruling section

A.2.1 If the test pieces are taken from products with simple sections and from~positions with guasi
two-dimensjonal heat flow, A.2.2 to A.2.4 shall apply.

A.2.2 For fjounds, the nominal diameter of the product (not comprisingthe machining allowance)| shall
be taken as the diameter of the ruling section.

A.2.3 For hexagons and octagons, the nominal distance between.two opposite sides of the cross-sgction
shall be taken as the diameter of the ruling section

A.2.4 For pquare and rectangular bars, the diameter-of the ruling section shall be determingd in
accordance yith the example shown in Figure A.1

18 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=d16d1b283f137ec5f9ace814284c209f

Key

X ¥
Y t
1 d

A.2.5

NOTH
accor
sectid
and o
the d
ruling
ruling

ISO 683

-5:2017(E)

Dimensions in millimetres
Y
240 | 24%50
220 230 ™
BN
200 56210 ANEY ~<)
I
180 190 \\‘EE‘ e —
160 e \\\\\\ ~ T
140 1 150 ;\ \;\ —
140
120 1200 NN
~
100 1001 VR
~ I~
90 \\ e
80 80 M N —
70 N N~
60 60 N —
50 ¢ N
40 [—_ 40 S
pad i
20 Le
0
0 20 40 60 80 100 120 140 160 180 200 2206. 240 260 280 300 320 340 360 X
ridth
hickness
iameter of the ruling cross-section
PLE For a rectangular bar with a sectionof40 mm x 60 mm, the diameter of the ruling section/is 50 mm.

quenching in oil or water

For other product forms, the ruling section shall be agreed at the time of enquiry an

For this purpose, the following procedure can serve as a guideline. The product is
Hance with usual/practice. It is then cut so that the hardness and structure at the position
n provided fertaking test pieces can be determined. From another product of the type under

stancetis*determined at which the end quench test piece shows the same hardness and str]
b section at the position provided for taking test pieces. On the basis of this distance, the di
F section is then estimated using Figure A.2 and Figure A.3.

re A.1 — Diameter of the equivalent ruling section for square and rectangular sections for

1 order.

hardened in
of the ruling
ronsideration

[ the samé cast, an end quench piece is taken from the prescribed position and tested in the usfial way. Then,

ucture as the
hmeter of the
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Key

X  distance

Y Dbardiam

1 surface

2 3/4radil

3 centre

NOTE Sol
Figure A

20

Dimensions in millimetres

eter

Y
1 3

100 N <A

N A |
o N A

,<>>7 A
40 ({)9 &
20 -4 f
0

from the quenched end

urce: Reference [16].

0 3 6912151821242730333639X

2 — Relationship between the cooling rates in end quench test pieces (Jominy test

pieces) and in quenched round-bars in mildly agitated water
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Dimensions in millimetres

Key

W N =< X
W w»

NOTH
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Y
1 2 |
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AR L LK
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e
0

0 3 6 912151821242730333639);

istance from the quenched end
ar diameter

urface

/4 radius

entre

Source: Reference [16].

pure A.3 — Relationship between the coeling rates in end quench test pieces (Jo]
pieces) and in quenched round bars in mildly agitated oil

miny test
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