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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Heat-treatable steels, alloy steels and free-cutting steels —

Part 6:
Hot-rolled steels for quenched and tempered springs
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document specifies the technical delivery requirements for round and flat barslan
Ifactured from the alloyed steels listed in Table 4, intended for hot-formed and subse(
bd springs or cold-formed and subsequently heat-treated springs. The products are
f the heat-treatment conditions given for the different types of products-in Table 2 3
irface conditions given in Table 3.

1 Table 4 only considers steels that have gained certain internationalimportance. This d

ied in regional and national standards.

2 Non-alloy steels also for the production of springs are covered by the wire rod sp
h120-4.

3  International Standards relating to steels conforming with the chemical composition re

4, but supplied in other product forms or other treatment conditions or intended for specia
ven in the bibliography.

ollowing documents are referred.to' in the text in such a way that some or all of
itutes requirements of this docwment. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

77, Steel and steel prodticts’ — Location and preparation of samples and test pieces fo
g

04, Steel and steel.products — General technical delivery requirements
42, Steel — Hardenability test by end quenching (Jominy test)

43, Steels Micrographic determination of the apparent grain size

[SO 3

887, Steels — Determination of the depth of decarburization

d wire rods
juently heat-
supplied in
nd in one of

oes, however,

ean that these are available in all industrial countries. In addition;<a great number of other steels are

lecification in

Juirements in
applications,

heir content
applies. For
nts) applies.

r mechanical

ISO 4

009, Ferrous materials — Heat treatments — Vocabulary

[SO 4948-1, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based

onch

emical composition

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

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

ISO 6
ISO 6

©ISO

506-1, Metallic materials — Brinell hardness test — Part 1: Test method

508-1, Metallic materials — Rockwell hardness test — Part 1: Test method
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ISO 6929, Steel products — Vocabulary

ISO 9443, Su

rface quality classes for hot-rolled bars and wire rod

ISO 10474, Steel and steel products — Inspection documents

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

composition

ISO 23825, Method for evaluating the nodularity of spheroidal carbides — Steels for cold heading and cold

extruding

3 Terms

For the pur
ISO 9443, IS

ISO and IEC

IEC Elec

3.1

hot-rolled s
steels whicH
suitable for {

Note 1 to ent}
loading withi
propertiesre
such as silico
oil with subsq

3.2
alloy steel
as defined ix

4 (Classification and designation

4.1 Classi

The classifid
grades covel

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

{teels for quenched and tempered springs
are, because of their resilience in the quenched *and tempered condition, particylarly

and definitions

boses of this document, the terms and definitions given in ISO 377, ISO 643/1SO
D 4885, 1SO 4948-1, ISO 4948-2, ISO 6929 and the following apply.

tropedia: available at https://www.electropedia.org/

he manufacture of spring-like components of all kinds

n a given range without exhibiting any permafent deformation when the load is removeq
quired of the steels for springs are obtained by increasing carbon contents and alloying constit

quent tempering.

ISO 4948-1

fication

ation of'the relevant steel grades is in accordance with [SO 4948-1 and 1SO 4948-2. All
ed bysthis document are alloy special steels.

maintain terminology databases for use in standardization at the following addresses:

3887,

y: The resilience of the steel depends on their elastic deformability, which enables them to systain

. The
uents

N, manganese, chromium, molybdenum and.wanadium, and also by heat-treatment, i.e. hardenling in

steel

4.2 Desi

o 252
11dliVUlIl

For the steel grades covered by this document, the steel names given in the relevant tables are allocated
in accordance with ISO/TS 4949.

NOTE

designation systems are given in Annex D.

Designation of steels covered by this document and of comparable grades covered in various other
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The following information shall be supplied by the purchaser at the time of enquiry and order:

a)
b)
‘)

d)

f)

5.2

quantity to be delivered;

designation of the product form (round bar, flat bar, wire rod, etc.);

either the designation of the dimensional standard and the dimensions and tolerances selected

fi
E

E

— ct

Q
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nd tolerances required for the product;
reference to this document, i.e. ISO 683-6:2023;

he designation of the steel type given in Table 4 and, where appropriate,.the symbolg
ardness grade (see 7.3 and Table 7) or the restricted hardenability grade‘(see 7.3 and

tandard designation for a test report 2.2 or, if required, any other@ype of inspection

ccordance with ISO 10474 or another equivalent standard, e.g. EN'10204 or JIS G 0415.

Supplementary or special requirements

A number of options are specified in this document and listed below.

a)

b)

c)
d)
e)
f)
g)
h)
i)

5.3

~ =

(7]

f a heat-treatment condition other than the untreatéd condition is required, see the sy
ther condition (see Table 2, column 2);

[ a surface condition other than “hot-worked” or a special surface quality is requi
urface condition (see Table 3) and the sugface quality (see 7.5);

roduct analysis (see 7.2, 8.2.2 and-9.1);

ny requirement concerning the verification of fine grain steel, see 7.6 and A.2;

ny requirement for the verification of the non-metallic inclusions, see 7.7.1;
ny requirements formon-destructive testing, see 7.8 and A.3;
ny requirementsfor testing the depth of decarburization, see 7.9 and A.4;

ny requirement for the verification of the carbide spheroidization, see 7.10 and A.5;

ny requirements concerning special or additional marking, see Clause 10 and A.6.

Oxdering example

dimensions

for the core
Table 9);

document in

mbol for this

red, see the

EXAMPLE 50 t hot-rolled round bars according to ISO 1035-1 with a nominal diameter of
a nominal length of 8 000 mm with a diameter tolerance of 0,25 mm (= class S of ISO 1035-4) and a length
tolerance of 0 mm to 100 mm (= class L2 of ISO 1035-4) and all other tolerances as given in ISO 1035-4 for normal
cases, made of steel grade ISO 683-6, 51CrV4 in the heat-treatment condition soft annealed (symbol +A), surface
blast cleaned (symbol +BC); with an inspection certificate 3.1 (see ISO 10474).

50 t round bars ISO 1035 - 20,0S x 8 000L2
IS0 683-6 - 51CrV4+A+BC
ISO 10474 - 3.1

© IS0 2023 - All rights reserved
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6 Manufacturing process

6.1 General

The manufacturing process for the steel and for the products is, with the restrictions given by the
requirements in 6.2 to 6.4, left to the discretion of the manufacturer.

6.2 Deoxidation

All steels shall be fully killed.

6.3 Heat-

6.3.1 Norl

Unless othe
untreated c(

6.3.2 Part

If so agreed
conditions g

6.3.3 Part

If so agreed
surface cond

6.4 Trace

treatment condition at delivery

mal delivery condition

Fwise agreed at the time of enquiry and order, the products shall heCdelivered i
ndition, i.e. as hot-worked.

icular heat treatment condition

ht the time of enquiry and order, the products shall be delivered in one of the heat-treat
iven in Table 2, lines 3 to 6.

icular surface condition

at the time of enquiry and order, the products shall be delivered in one of the parti
itions given in Table 3, lines 3 to 6.

ability of the cast

The steels shall be delivered separated by casts.

7 Requil

7.1 Genel

Table 2 give
and requirel
minimum cdg

In special ca
subject of an

ements

ral
ments in accerdance with Tables 4 to 9 (chemical composition, maximum dimensionsg

re hardness, maximum hardness, hardenability).

ses, variations in these technical delivery requirements or additions to them may fori}
agreement at the time of enquiry and order (see Annex A).

h the

ment

cular

5 a survey of ¢ombinations of usual heat-treatment conditions at delivery, product forms

for a

n the

In addition to the special delivery condition of this document, the general technical delivery
requirements of ISO 404 shall apply.

7.2 Chemical composition

The chemical composition determined by cast analysis shall conform with the values in Table 4.

Permissible deviations between the limiting values for cast analysis and the values for product analysis
are given in Table 5.

If specified at the time of the enquiry and order, the product analysis shall be carried out.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=b267ba9dec83eec2451186716a6df0c2

ISO 683-6:2023(E)

7.3 Mechanical properties

Where the steel is not ordered according to core hardness or restricted hardenability requirements,
i. e. where the steel type designations of Table 6 or Table 8 and not the designations given in Table 7
or Table 9 apply, the requirements for chemical composition, hardenability and maximum hardness
cited in Table 2, (column 5) shall apply as appropriate, for the particular heat-treatment condition (see
footnote b to Table 4).

Where the steel is, by using the designations given in Table 9, ordered in accordance with restricted
hardenability requirements, the values of restricted hardenability given in Table 9 shall apply, in
addition to the requirements cited in Table 2, columns 5 (1) and 5 (2).

NOTE
in Fig|

1  Thevaluesin Table 8 and Table 9 for normal and restricted hardenability requirementsare visualized

ure 1.

Whel
hard
to th

e the steel is, by using the designations given in Table 7, ordered in decordang
hess requirements, the values of core hardenability given in Table 7 Shall apply,
b requirements cited in Table 2, columns 5 (1) and 5 (2). In this case;-the values of]

e with core
in addition
end-quench

hardenability given in Table 8 are for guidance purposes only.

NOTH2 The maximum dimensions given in Table 7 correspond to the restricted hardenability scatterband in
accorflance with Table 9. For smaller sizes (see Table B.1) the normal hatdenability scatterband jn accordance
with Table 8 might be sufficient.

NOTH3  For the grades 38Si7+CH and 46Si7+CH, maximum dimensions for the minimum core hfardness after
quendhing cannot be delivered.

7.4 | Shearability

Undefr suitable shearing conditions (avoiding localstress peaks, preheating, application of hlades with a
profile adapted to that of the product, etc.) all-steels are normally shearable not only in the [condition +S
but also in condition +A (see Table 2).

7.5 | Surface quality

All products shall have a workmatiilike finish.

Bars pnd wire rod shall be-delivered with surface class A in accordance with [SO 9443, unlegs otherwise
agreed at the time of enquiry and order. For flat bars, the details of verification shall be agfeed upon at

the tfme of enquiry and,erder.

Remg

If suy
of su

val of surfaée-discontinuities by welding is not permitted.

face discentinuities are removed by other methods, the kind and permissible depth
face discontinuities should, where appropriate, be agreed upon at the time of enquiry

for removal
and order.

7.6

P = =
Ul diil SIZT

The steel shall show an austenitic grain size of 6 or finer. For the verification of the fine grain size, see

A2

7.7

7.7.1

Non-metallic inclusions

Microscopic inclusions

The steels shall have a certain degree of cleanness. However, verification of the non-metallic inclusion
content requires a special agreement. If there is such an agreement at the time of enquiry and order,
the microscopic non-metallic inclusion content shall be determined to an agreed procedure and within
agreed limits in accordance with ISO 4967 or another equivalent standard.

© IS0 2023 - All rights reserved
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For grades with specified minimum sulfur content, the agreement should not include sulfides.

7.7.2 Macroscopic inclusions

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.

7.8 Internal soundness

The steel shall be free from internal defects likely to have an adverse effect. If verification is agreed, the
method and[acceptance limits shall be agreed at the time of enquiry and order, see A.3.

7.9 Surface decarburization

Bars and w
improve she
spheroidizat

The values f|
condition (+
(+A) and for
agreed at th

7.10 Sphel

If the steel ij
(+AC) the de
and order, fq

re rod with as-rolled surface of steel in the untreated condition (+U)pin)the treat
arability condition (+S), in the soft annealed condition (+A) and in the @hnealed to ac
ion of the carbides condition (+AC) shall be free from complete decatburization.

br the admissible partial surface decarburization given in TableX10 apply for the untr
[J), for the treated to improve shearability condition (+S), for the soft annealed cong
the annealed to achieve spheroidization of the carbides ¢ondition (+AC). If verificat
e time of enquiry and order, see A.4.

roidization of carbides

bree of spheroidization shall be atleast 70 %4inless otherwise agreed at the time of en
r verification see A.5.

ed to
hieve

bated
lition
on is

ordered in the heat-treatment condition ‘annealed to achieve spheroidization of carlpides’

quiry

NOTE Adthe carbon content decreases, it becomesmore difficult to obtain spheroidized cementite.

7.11 Dimepsions, tolerances and shape

The shape, dimensions and tolerances‘of'the products shall conform with the requirements agreedjupon
at the time df enquiry and order. The-agreements should be based on References [9] to [13], othefwise
national and regional standards-may be used.

8 Inspegdtion

8.1 Testing procedures and type of documents

8.1.1 Products conforming with this document shall be ordered and delivered with one df the

inspection documents either with non-specific or specific inspection specified in ISO 10474 or another
equivalent standard, e.g. EN 10204 or JIS G 0415. The type of document shall be agreed upon at the time
of enquiry and order. If the order does not contain any specification of this type, a test report 2,2 shall
be issued.

8.1.2 If, in accordance with the agreements at the time of enquiry and order, non-specific inspection
with a test report 2,2 must be provided, this shall cover:

a)

b) the results of the cast analysis for all elements specified for the steel type supplied.

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

© IS0 2023 - All rights reserved
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If, in accordance with the agreements in the order, specific inspection with an inspection
certificate 3.1 or 3.2 must be provided, the specific inspections and tests described in 6.2 shall be
carried out and their results shall be certified in the document.

In addition, the inspection certificate shall cover:

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

b) for all elements specified for the steel type concerned, the results of the cast analysis given by the
manufacturer;

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

d)

—

8.2

8.2.1

Fors
quen

For
requi
relev
with

8.2.2

The 4
ther

NOTE
if the

he symbol letters or numbers relating the inspection documents, the test piecesrand
ach other.

Specific inspection

Verification of the hardenability and hardness

feels ordered with the designation given in Tables 4, 8 or 9, unless otherwise agreed,
Ch hardenability requirements in accordance with Tables 8 a9 shall be verified.

steels ordered without end-quench hardenability . réquirements but with cof
rements, i.e. with the symbol +CH in the designation)'the hardness requirements ¢
ant heat-treatment condition in Table 2, column 5,(2) and the core hardenability in
Table 7 shall be verified.

Summary of inspection and frequency.of testing

mount of testing, the sampling conditions and the test methods to be applied for the v
bquirements shall be in accordance wiith the specifications in Table 1.

Verification of the requirements is only necessary if an inspection certificate 3.1 or 3.2 i
requirement is applicable in acéerdance with Table 2, columns 5, 6 or 7.

products to

nly the end-

e hardness
iven for the
accordance

brification of

5 ordered and

©ISO
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Table 1 — Summary of inspection and frequency of testing

accordance with Annex A

Requirements Amount of testing Sampling Test
method
Number of
See Test sample tests per
Table unit? products sample
per test unit| product
Mandatory tests
Chemical composition 4+5 Once per cast - -
(cast analysig)
Mechanical groperties
Hardness in the 7 C+D+T 1 1 See8.3.2.1 See'9.4.2
condition +S, +A or +AC
Hardenability 8or9 C See 8.3.2.2 See 9.4.1
Hardenability 6 C See 8.312)3 See 9.4.1
(maxjmum dimension for
3 specified core
hardness)
Visual and dimensional - in accordance with the manufactur; - -
inspection er’s procedure
Options/supplementary requiremernts
Chemical corpposition 4+5 C 1 1 See 8.3.1 See 91
(for product hnalysis)
Supplementdry requirements in - in Annex A - -

a2 The tests ghall be carried out separately for each cast as indicated by "C", each dimension as indicated by "D", and each
heat-treatment batch as indicated by "T".

8.3 Sampling

8.3.1 Selection and preparation ofsamples for the product analysis

One productjanalysis shall be carriedout per cast for the determination of all elements for which vialues
are specified for the cast analysis of the steel type concerned.

The conditigns for sampling'shall be in accordance with ISO 14284.

8.3.2 Sampling forthe hardenability and hardness test

8.3.2.1 Gdneral

The general conditions for selection and preparation of test samples and test pieces shall be in

accordance with ISO 377.

8.3.2.2 Sampling for the hardness test

In cases of dispute, the hardness shall be measured as such: in cases of round products at the
circumference of the product at a distance of 1 x thickness from one end and, in cases of products
with square or rectangular cross section, at a distance of 0,25 x b (b is the width of the product) from
one longitudinal edge. If the above prescriptions prove unrealistic, a more appropriate position of the

hardness indentations shall be agreed upon at the time of enquiry and order.

8.3.2.3 Sampling for the hardenability test

In cases of dispute, the sampling method given in ISO 642 shall be applied.

8

© IS0 2023 - All rights reserved
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8.3.2.4 Sampling for the hardenability test (maximum dimension for a specified core
hardness)

The test piece for evaluation of the core hardenability shall have, depending on the specified core
hardness of 54 HRC or 56 HRC, the cross-sectional dimensions given in Table 7. The length of the test
piece shall be at least twice its diameter or thickness. The test piece shall be hardened in accordance

with

the specifications of Table 7 and then be cut transverse to its longitudinal axis.

9 Test methods

9.1

The d
of thg
into &

Thel
9.2

9.2.1

For
(anng
with

9.2.2

calc
ordel
confi

If a g
shall
the 1
ISO 6

9.3
ISO 4

Chemical analysis

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

st of available International Standards on chemical analysis is given in'1SO/TR 9769.
Hardness test and hardenability test

Hardness in treatment conditions +A, +S or +AC

aled to achieve a spheroidization of the carbides), the hardness shall be measured i
[SO 6506-1.

Verification of hardenability

Wheulllever available, the manufacturer has*the option to verify the hardenability by calg

lation method is left to the discretiom of the manufacturer. If agreed at the time of
, the manufacturer shall give sufficient information about the calculation for the
rm the result.

alculation formula is not available or in the case of dispute, an end quench harde
be carried out in accordance with ISO 642. The temperature for quenching shall c

508-1, scale C.

Retest

04 shalbapply for retests.

10 Marking

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

reed taking,

roducts in treatment conditions +A (soft annealed), +S*(treated to improve shearabijlity) or +AC

accordance

ulation. The
enquiry and
customer to

nability test
bnform with

elevant tables in this document. The hardness values shall be determined in accofrdance with

The manufacturer shall mark the products or the bundles or boxes containing the products in a suitable
way, so that the identification of the cast, the steel type and the origin of the delivery is possible (see

A.6).
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Table 3 — Surface condition at delivery

ISO 683-6:2023(E)

1 2 3 4 5
Surface condition at delivery Symbol In general, applicable for
bar wire rod
Unless otherwise As hot-worked None or HW X X
agreed
HW + pickled PI
Particular HW + blast cleaned BC
conditions
supplied by HW + surface - X X
agreement removal?
Others

he type of surface removal may be agreed upon, for example, by reference to the relevant dimensional §tandard.

© IS0 2023 - All rights reserved
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Table 4 — Steel grades and chemical composition (applicable to cast analysis)

Steel Chemical composition 2.b
name mass fraction %
C Si Mn pPc Sc Cr Mo \% Cu + Sn
46Si7 0,42 to 1,50 to 0,50 to 0,025 0,025 - - -
0,50 2,00 0,80
56SiCr7 0,52 to 1,60 to 0,70 to 0,025 0,025 0,20 to - -
0,60 2,00 1,00 0,40
61SiCr7 0,57 to 1,60 to 0,70 to 0,025 0,025 0,20 to - -
A2 200 100 040
55SiCr6-3 0,51 to 1,20 to 0,50 to 0,025 0,025 0,50 to - -
0,59 1,60 0,80 0,80
55SiCrv6-3 0,51 to 1,20 to 0,50 to 0,025 0,025 0,50 to - 0,10 to
0,59 1,60 0,80 0,80 0,20 Cu+1pSn
55Cr3 0,52to | 040 | 0,70to | 0,025 | 0,025 | 0,70to - 2 <0,60
0,59 1,00 1,00
60Cr3 0,55 to 0,40 0,70 to 0,025 0,025 0,70 to - -
0,65 1,10 1,00
51CrV4 0,47 to 0,40 0,60 to 0,025 0,025 0,80 to - 0,10 to
0,55 1,00 1,10 0,25
60CrMo3-3 0,56 to 0,40 0,70 to 0,025 0,025 0,70.to 0,25 to -
0,64 1,00 1,00 0,35
52CrMoV4 0,48 to 0,40 0,70 to 0,025 0,025 0,90 to 0,15to 0,10 to
0,56 1,00 1,20 0,25 0,20
Elements not quoted in this Table shall not be intentionally added to-the steel without the agreement of the purchaser,|other
than for the pyrpose of finishing the heat. All reasonable precautions shall be taken to prevent the addition of such elefnents
from scrap or pther materials used in manufacture, which affeet the hardenability, mechanical properties and applicapility.
a  Maximun] values unless otherwise indicated.
b In the case of the grades with specified hardenability requirements (+H see Table 8 and +HH see Table 9), except for
phosphorus anpd sulfur, deviations from the limits for-€ast analysis are permissible according to Table 5 and in the chse of
carbon shall npt exceed +0,01 % (mass fraction).
¢ Lower maximum values may be agreed dt the time of enquiry and order.

12 © IS0 2023 - All rights reserved
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Table 5 — Permissible deviations between the product analysis and the limiting values given

in Table 4 for the cast analysis

Element Permissible maximum content Permissible deviation?
according to cast analysis Mass fraction %
Mass fraction %

C x<0,55 +0,03
0,55<x<0,65 +0,04
Si x<0,40 +0,03
0,40 <x<2,20 +0,05
1,00<x<1,10 +0,05
p x<0,030 +0,005
S x<0,030 0,005
Cr x<1,20 +0,05
Mo x<0,30 +0,03
0,30 <x<0,35 0,04
Vv x<0,25 +0,02

a + " means that in one cast the deviation may occur over the upper or under the lower value of the spefified range in

Table[4, but not both at the same time.

Table 6 — Maximum hardness in different-heat-treatment conditions

Steel name Maximum Brinell hardfess in the heat-treatment condition
treated to improve soft annealed annealed to achieve
shearability +A spheroidization of the carbides

+S +AC
46Si7 280 248 230
56Si(r7 280 248 230
61Si(r7 280 248 230
55Si(r6-3 280 248 230
55Si(rve-3 280 248 230
55CrB 280 248 230
60CrB 280 248 230
51Cry4 280 248 230
60CrMo3-3 280 248 230
52CrMoV4 280 248 230

© IS0 2023 - All rights reserved
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Table 7 — Maximum dimensions for flats and rounds for specified core hardness
(provisional values)

Steel Specified Maximum Specified core Maximum Heat-treatment for
name core hard- dimensionsP hardness dimensionsP verifying the maximum
ness after after quench- for dimensions
quenching? ing¢
(minimum) (minimum)
HRC flats rounds HRC flats rounds Quenching | Quenching
(thick- (diame- (thick- | (diameter) | temperature agent
ness) ter) ness) °oC
mm
56SiCr7+CH 54 13 20 56 11 18 830 to 860 ofl
61SiCr7+CH 54 16 25 56 14 22 830 to 860 oyl
55SiCr6-3+CH] 54 20 33 56 18 30 830 to 860 oyl
55SiCrV6-3+CH 54 22 35 56 18 30 830 to860 oyl
55Cr3+CH 54 14 21 56 10 16 830-te'860 oyl
60Cr3+CH 54 d d 56 d d 830 to 860 oyl
51CrV4+CH 54 25 40 56 20 30 830 to 860 oyl
60CrMo3-3+CH 54 55 85 56 51 80 830 to 860 ofl
52CrMoV4+CH 54 35 55 56 29 45 830 to 860 oyl

a  Larger proportions of bainite are to be expected.

¢ Small propprtions of bainite are to be expected.

d Maximum flimensions may be agreed at the time of enquiry and order.

b The valuesfare derived from the lower hardenability curve for 2/3-hardenability rahge (see Table 8).

14
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Table 8 — Hardness limits (tentative values) for steel types with specified hardenability

(100 % range) (+H-grades, see 7.3)

ISO 683-6:2023(E)

Steel name Quenching | Limits Hardness HRC at a distance, in millimetres,
temperature| of from quenched end of test piece of
for end- range
quench test
°C
1,53 |5 |79 |11|13|15|20|25|30|35|40 |45 |50

46Si7+H 8805 max. | 63|60 |53 |46|42[39|36|34(31|29|28|27|27]|26|25

min 56150140133129126123 121 [ - - - - - - -
56SiCr7+H 850+5 max. | 65|65 |64|63|62|60|57|54|47|42|39|37|36 |36 |35

min. | 60 |58 | 55|50 (44 (40|37 |35|32|30| 28426 (|25 |24 | 24
61Si¢r7+H 8505 max. |68 |68 |67 | 65|63 |61|60|58|51 |46 43|41 (|39|39]38

min. |60 |59 |57 |54 |48 |45 |42 |39 |35 |32) 31|30 (29|28 28
55Si€r6-3+H 850+5 max. | 66 |66 | 66| 65|65 |64 |64|63|59%4%55|49 |44 (|40 | 37 | 35

min. |57 |56 |56 |55 |53 |52 |50 |46436 |32 |29 |28 |27 |26 25
55Si€rve6-3+H 8605 max. | 67 |66 | 65| 63|62 |60 |57 55|47 |43 |40|38||37 |36 |35

min. |57 |56 | 55|50 |44 |40 |37 |35 |32 |30 |28]|26 (25|24 |24
55CrB+H 850+5 max. |65 |65|64|63|63|62M1|60|57|52|48|45 (|42 |40 |39

min. |57 |56 | 55|54 | 52048 |43 |39 |33 |30|28|27 (|26 | 25| 24
60CrB+H 850 +5 max. | 66 |66 | 65|65 64|63 |62|62|60|57|52]|48 (|45 |44 |43

min. |59 |59 |57 | 56.[53 |50 |45 |41 |35|32|30|29 (28|27 |26
51Cry4+H 850£5 max. | 65|65 | 64164 |63 |62 |62|61|60|58|57|55||54|53|53

min. |57 | 56 55|54 |53 |52 |50 |48 |44 |41|37|35||34 |33 |32
60CrMo3-3+H 850+5 max. | 65|65 65|65|65|65|65|65|64|64|63|63|(/63|63|63

min. [6060| 60|60 |60 |60|60|59|58|56|54]|50|46 |43 |41
52CrMoV4+H 850 +5 max. .65 | 65 | 64 | 64 |63 (63 |63|62|62|62|62]|61|61|61]|60

min. |57 |56 |56 |56 |54 |52|51|50|48 |47 |46 |46 |[45 |44 |44
NOTH See also Figure 1.
© IS0 2023 - All rights reserved 15
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Table 9 — Hardness limits (tentative values) for steel types with specified hardenability
(restricted range) (+HH-Grades, see 7.3)

Steel name Quenching | Limits Hardness HRC at a distance, in millimetres,
temperature| of from quenched end of test piece of
for end- range
quench test
°C
1,5/!3 |57 ]9 |11|13|15|20|25|30|35|40|45|50
46Si7+HH 8805 max. | 63|60 |53|46 |42 (39 |36|34|31|29|28|27|27|26|25
min 58 153144 137133[30|27 25 - - - - - - -
56SiCr7+HH 850+5 max. | 65|65 |64 |63|62|60|57|54|47 |42 |39 |37 |364736|| 35
min. | 61 |60 |58 |54 |50 |47 |44 |40 |37 |34 |32 |30 |29 28| 28
61SiCr7+HH 850 £ 5 max. | 68 | 68|67 | 65|63 |61 |60|58|51|46 |43 |41}39 |39(| 38
min. | 63|62 |60 |58 |53 (50|48 |45 (40|37 |35q.34 |32 |32|| 31
55SiCr6-3+HH 8505 max. | 66 |66 | 66| 65|65 |64|64|63|59 55,49 44 |40 | 37| 35

min. | 60|59 |59 |58 |57 |56|55|52|44|40,36|33|31|30(| 28
55SiCrVe6-3+HH 860 =5 max. |67 | 66|65|63|62|60|57|55|47:443|40|38|37|36[| 35

55Cr3+HH 8505 max. | 65|65 |64 |63 |63|62|61 60457 |52|48 |45 |42 |40(| 39
min. | 60|59 |58 |57 |56 |53 |49}46 |41 |37 |35|33|31]30(| 29
60Cr3+HH 850 £5 max. |66 | 66| 65|65 |64 |63, 62|62|60|57|52|48 |45 |44|| 43
min. | 61|61 |60 |59 |57 <54 |51 |48 |44 |41 |38 |36 |34 |33|| 32
51CrV4+HH 8505 max. | 65|65 |64 |64 |63762|62|61|60|58|57|55]|54]53 53

min. | 60|59 | 58 | 57456 | 55 |54 | 52 | 49 | 47 | 44 | 42 | 41 | 40(| 39
60CrMo3-3+HH 850+5 max. | 65|65 |65 \65|65|65|65|65|64|64|63|63|63]63|63
min. | 62 | 62162 | 62|62 |62 |62|61|60|59|57|54|52|50(| 48
52CrMoV4+HH 850 £5 max. |65 |65/64|64|63|63|63|62|62|62|62|61|61|61||60
min. | 60459 [ 59 | 59 |57 | 56 | 55|54 |53 |52 |51 |51 |50 50(| 49

NOTE See alsq Figure 1.
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Table 10 — Admissible partial surface decarburization

Dimensions in millimetres

Steel name Flat bars Round bars Wire rod
Thickness, Depth of Diameter, Depth of Diameter, | Depth of
s decarburization D decarburization D decarburi-
max. max. zation
max.
46Si7 5<6<25 0,016+ 0,252 D<10 0,15
56SiCr7
61SiCrZ Fo-beagreed by agreement
555idr6-3 25<46 upon D>10 0,015D
55Si€rve-3
55CrB 5<6<40 0,016+ 0,152 D<10 0,10
60CrB
51Cry4 To be asreed by agreement
cocMos3 40<6 upogn D>10 0,010 D
52CrMoV4
a  These values apply for a width/thickness ratio of 2. In cases of smaller ratios;the values shall be agreed upon.

© IS0 2023 - All rights reserved
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Figure 1 — Scatterbands for end-quench hardenability
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Figure 1 — Scatterbands for end-quench hardenability (continued)
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Figure 1 — Scatterbands for end-quench hardenability (continued)
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