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for quenching and tempering
Technical delivery conditions

UuDC 660.14.018.27-122.4 : 82-272 : 6201 December 1988
Hot rolled steels for springs suitable DIN

17221

Warmgewalzte Stahle fir vergltbare Federn; technische Lieferbedingungen

Supersedes
December 1972 edition.

in keeping with current practice in standards published by the International Organization for Standardization (150), a comma

has been used throughout as the decimal marker.

See Explanatory notes for connection with International Standard 1SO 683/14 : 1973 published by the International Organi-
zation for Standardization (150) and with EURONORM B3 -T1 published by the European Coal and Steel Community

(ECSC).

The clauses and subclauses marked  give specifications which are to be agreed upon at the time of ordering, those
marked s® give specifications which are optional and may be agreed upon at the time of ordering.

1 Field of application
1.1 This standard applies to
hot rolled semi-finished products,

hot rolled and, where required, subsequently peeled or
ground steel bars (rounds and fiats),

hot rolled ribbed spring steel,
hot rolled wire,

hot rolled wide flats, and

hot rolled strip,

made of the spring steels listed in table 2, normally used for
the production of quenched and tempered leaf springs, tor-
sion bar springs, conical springs. helical springs, disc
springs, spring washers, and any other springy components.
The heat treatment conditions in which the various product
forms may be supplied are shown in table 1, and the pos-
sible surface finishes are given in subclause 7.2.2.

MNote. DIN Standards covering steels that are to meet the
same requirements regarding chemical composi-
tion as given in table 2, but are supplied in other
product forms or other treatment conditions or are
intended for particular applications, and other
DIN Standards covering spring steels, are listed in
the 'Other relevant standards’ clause.

1.2 Inaddition to the requirements specified in this stand-
ard, the general tachnical delivery conditions for steel and
steel products given in DIN 17 010 shall apply uniess other-
wise specified in this standard.

2 Concepts

21 Spring steels

Spring steels as defined in this standard are steals which,
owing to their resilience in the quenched and temperad
condition, are suitable for the production of any type of
springy component. The resilience of the stesls results from
their elastic deformability which enables them to sustain
loading to a specific limit without this causing permanent
distortion after unloading. The typical characteristics of
springs are obtained by increasing the carbon content, by
adding alloying elements, such as silicon, manganese,

chromium, molybdenum and vanadium, and by heat treat-
ment, i.e. quench hardening in oil or water and subsequent
tempering.

2.2 Product forms

The definitions given in EURONORM T2 shall apply for the
product forms.

2.3 Types of heat treatment

The terminology used in DIN 17 014 Part 1shall apply for the
typas of heat treatment referred to in this standard.

3 ¢« Dimensions, limit deviations and form
tolerances

The nominal sizes of the products, the limit deviations and,
where applicable, form tolerances shall be agreed at the
time of ordering, reference being madae, if possible, to the
appropriate dimensional standards (see appendix A).

4 Mass

The mass of the steels covered in this standard has been
calculated taking the density as 7.85 kg/dm?.

5 Designation

5.1 The standard designation for steels as covered in this
standard shall give in the following order:

the name of product (steal);
the number of this standard;

the material designation or number identifying the ste..
grade (see table 2)1);

the heat treatment condition (see subclause 7.2.1 and
table 1), where required.
Example:

Steel DIN 7221—-50 Crv4 U

or

Steel DIN 177221 -18159 U

1) DIN-Normenheft (DIN Standardization booklet) No.3
provides information on how the material designations
and numbers for steels are formed.

Continued on pages 2 to 11
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Mitriding steels specified in

50 683/10 — 1987

DIN17 211 EURONORM B5-70
Material
1
Symbol rumbar Symbol ) Symbal g
31CriMo12 1.8515 31 CrMo 12 [ ] 31CrMo12 [ ]
31 CrMoVY 9 1.8519 - -
15CrMoVY 58 1.8521 - -
34 CrAlMoS 1.8507 34 CralMo 5 o] 33CrAlMo 54 O
- - 39 CrMoV 13 -
- - 41CrAlMo T 41CrAlMo T 4
34 CrAalNIT 1.8550 — -

1) This column indicates the degree of correspondance with regard to the chemical
composition, between the steels specified in this standard and those specified in

international documentation, the symbaols having the following meanings:

® slight differences;
O significant differences.

International Patent Classification

C 22 C 38/08
G 01 N 33/20

e

Page 15
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5.2 The specifications given in the relevant dimensional
standard shall apply for the standard designation of products.

6 Steel grades

6.1 The specifications of this standard relate to alloyed
high-grade steels.

6.2 ® The steel grade is to be selected by the purchaser,

7 Requirements

7.1 Manufacturing process

The steelmaking process, the casting process and the form-
ing process shall be at the manufacturer's discretion.

ee In special cases, however, an agreement on this may
be made at the time of ordering.

7.2 Heat treatment condition and
surface finish of material on delivery
7.2.1 ## Heat treatment condition
Possible heat treatment conditions are as listed in table 1,

Unless otherwise agreed at the time of ordering, the prod-
ucts shall be supplied in the untreated condition.

7.2.2 e Surface finish

Unless otherwise agreed at the time of ordering, the prod-
ucts shall be supplied with a surface as rolled.

if agreed at the time of ordering, the products shall be pro-
vided with one of the following surface finishes:

a) hot rolled and pickled;

b) hot rolled and abrasive blasted,

¢) hot rolled and peeled or ground;

d) other surface finishes (with details to be agreed).

7.3 Chemical composition, maximum hardness
and hardenability

Table 1 summarizes usual combinations of heat treatment
conditions of the material on delivery, product forms and
requirements regarding chemical composition, maximum
hardness and hardenability. The reguirements given in
column & of table 1 shall apply for the relevant heat treat-
ment condition of the material on delivery and for the par-
ticular product form.

73.1 Table 2 shall apply for the chemical composition
determined by the ladle analysis.

7.3.2 The specifications given in table 3 (see also footnote
3 to table 9) shall apply for the limit deviations in the prod-
uct analysis from the limiting values specified for the ladle
analysis (see table 2).

7.3.3 e |t may be agreed at the time of ordering that the
requirements given in table 5 be substituted for those given
in table 4,

74 Shearability

7.4.1 In given circumstances, all steel grades specified in
this standard are shearable in the softened condition (G).

742 545iCr6, 605iCr7,55Cr3,50CrvV4 and 51CrMoV 4
steels are shearable in given circumstances in the ‘treated
for shearability’ condition (C) it their hardness complies
with the values specified in table B.

7.4.3 Ingiven circumstances,38 5i 7 steelis also shearable
in the untreated condition.

7.5 ee Grain size

The steel shall, when tested as described in DIN 50 601, have
a grain size index for the austenite of 5 or finer.

7.6 s Nonmetallic Inclusions

If requirements regarding the degree of cleanness (appli-
cable to oxidic nonmetallic inclusions) determined micro-
scopically as specified in DIN 50 602 have been agreed at
the time of ordering, the values given in table 7 shall apply
tor the overall index, K, of the particular cast.

7.7 »e Soundness
Requirements regarding soundness, based, for example,on

non-destructive testing, may be agreed at the time of order-
ing.

7.8 Surface condition

7.81 General

7.8.11 The products shall have a smooth surface con-
sistent with the forming process used, EURONORM 163

applying for the requirements regarding the surface finish
of wide flats.

7.8.1.2 When remedying surface defects, positive davia-
tions from the dimensional tolerances given in the relevant
dimensional standards are permitted only on approval of
the purchaser or his representative.

78.2 e Maximum depth of crack

It may be agreed at the time of ordering that a specified
depth of crack shall not be exceeded.

Specification of a maximum depth of crack, in the case of
steel bars and wire rod of circular cross section,should be in
accordance with Stahl-Eisen-Lieferbedingungen (lron and
steel delivery conditions) 055.

78.3 Maximum depth of decarburization

7.8.3.1 eeRequirements regarding the maximum depth of
decarburization may be agreed at the time of ordering, the
requirements given in table B8 applying for the untreated
condition and the ‘treated for shearability' condition.

7.8.3.2 The values given in table B refer to the diameter in
the case of products of circular cross section and to the
middie third of the long side of the specimens in the case of
products of rectangular cross section,

7.9 Separation of products by casts

Within one consignment, the products shall be separated
by casts.

8 Testing

8.1 General

The manufacturer shall be responsible for devising and imple-
menting a gquality control system for his production so as 1o
ensure that the requirements specified in clause 7 are met.
se Theissue of a certificate as specified in DIN 50 049 for
materials testing carried out at the manufacturer's works or
by independent inspectors may be agreed at the time of
ordaring.

8.2 ee Materials testing certificates issued by the
manufacturer's works

8.2.1 |If a test report (DIN 50049-2.2) is to be issued in
accordance with agreements made at the time of ordering,
this report shall specify the results of the ladle analysis for
all the elements listed in table 2 for the relevant steel
grades.

B8.2.2 Ifamanufacturer's test certificate (DIN 50 049 -2.3)
is to be issued, the required tests shall be agreed.
The document shall give the following details:

a) the results of a ladie analysis for all the elements listed
in table 2 for the relevant steal grade;

b) the results of the agreed tests.
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8.3 Materials testing certificates Issued
by indepandent-Iinspectors
oe |nspection certificates (3.1A, 318 or 3.1C) or inspec-

tion reports (3.2 A or 3.2 C) shall be issued on the basis of
accaeptance inspection.

# The required tests or the tests to be carried out in keep-
ing with official regulations and the relevant codes of prac-
tice shall be subjact to agreement.

ee |f acceptance inspection is not to be carried out by a
works axpart, tha body responsible for acceptance inspec-
tion or the inspector shall be namead.
The documeant shall give the following details:
a) thainformation rafarred to insubclauses B.2.2 a) and b);
b) the mark identifying the inspector.
B4 Scope of testing, sampling, preparation

of samples and test procedure
B8.41 Chemical composition, hardness and hardenabllity
Where the chemical composition is to be analyzed and the

hardness and hardenability to be tested, the test conditions
specified in table 9 shall apply.

BA4.2 oo Grain slze

It verification of the grain size has been agreed at the time
of ordering, one test plece per cast shall be tested.

Unless otherwise agreed at the time of ordering, sampling
and sample preparation shall be carried out as described in
DIN 50601, and the grain size be determinad by the
quenching method described in the same standard.

For this test, test pieces not exceeding 20 mm in diameter
shall be heated in a furnace brought to heat treatmant
temperature (and not in & salt bath).

In cases of dispute, the test pieces shall be pretreated at
1150*°C, for 30 minutes, with subsequent cooling in air, to
produce a standard initial condition.

8.4.3 Monmetallic Inclusions

The steal shall be checked for freedom from inclusions in
accordance with DIN 50 602.

8.4.4 ee Soundness

In cases whare testing of the products for their internal
soundness (e.g.using ultrasonics) has been agreed, but the
test procadure has not been specified, the scope of test, the
test conditions and test criteria shall ba at the manufactur-
ar's discretion.

84.5 ee Surface defects

Unless otherwise agreed at the time of ordering, the
method of checking the products for surface defects, the
scope of test and the test criteria shall be at thea manu-
facturer's discretion.
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8.4.6 #e Decarburization

Normally, for determining the depth of decarburization, suf-
ficient sharp-edged polished sections shall be prepared
from products in their as delivered condition,in accordance
with DIN 50192, and etched and examined microscopically.
Unless otherwise agreed at the time of ordering, the scope
of test shall be at the manufacturer's discretion.

Inthe case of products of circular cross section, the average
of four measurements, perpendicular to each other and in-
cluding the maximum depth of decarburization, shall be
determined.

In the case of products of rectangular cross section, the
middie third of the long side of the specimen shall be tested
and the average of the maximum depth of decarburization,
measured from the top and bottom faces, be determined.

8.4.7 es Visual examination and check of dimenslons
Unless otherwise agreed at the time of ordering, the proce-
dure for visual examination and check of dimensions shall
be at the manufacturer's discretion.

8.48 Retasts
The specifications given in DIN 17 010 shall apply for retests.

9 Marking

8.1 The manufacturer shall mark the products or the
bundles or packages, as far as possible in compliance with
DIN 1599, so that the cast, the steel grade and the source of
the consignment can be idantified.

8.2 Ifthe consignments are to be accompanied by docu-
ments covering acceptance inspection, the marking shall
additionally include the test piece number and the inspec-
tor's mark.

8.3 ee Anyfurther requirements with regard to the mark-
ing of the products may be agreed at the time of ordering.

10 Complaints

10.1 Ungler current law, warranty claims may only be
raised against defective products if the defects impair their
processing and use to a more than negligible extent. This
shall apply unless otherwise agread at the time of ordering.

10.2 Itis normaland practical forthe purchaserto give the
supplier the opportunity to judge whether the complaints
are justified, if possible by submitting the product objected
to or samples of the products supplied.
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Table 3. Amounts by which the chemical composition as determined by product enalysis may
deviate from the limiting valuas specified In table 2 for the ladle analysis

. _— Limit deviations in the product analysis
Element M“";:ﬁ“:;ﬂ”f:;‘::ﬂ?y:gnmm from the limiting values
specified for the ladle analysis 1)
% by mass % by mass
c = 0,55 0,02
= 0,55 £ 0,65 0,03
si < 040 0,03
: > 0,40 < 1,80 0,05
M < 1,00 0,04
n > 1,00 < 1,10 0,05
S P < 0,030 0,005
S < 0,030 0,005
Cr <120 0,05
Mo < 0,25 0,03
v = 0,20 0,02
1) If several product analyses are to be carried out, the deviations shown by one element within one
cast shall lie either only above the upper limit or below the lower limit of the range specified for the
ladie analysis.

Table 4. Limiting values of Rockwell C hardness detarmined In the end quench test
(quench hardening from 850°C)

Steel grade le:ta Hardness, in HRC, ali: :::-.tance from quenched end,
d:':li::::-:;n E:::;:rl scatierband 15/ 3 |85 |7 |9 |11]13|15|20]| 25| 30| 35| 40| 45| 50
sesicre”) | 17102 | WEER | 7| €01 55 | 50 |44 | 40 |7 | 35 |32 | 30| 28| 26| 25| 26 | 26
sosicer) | 17108 | UEEUR | O | 80 | 57 | 54 |46 | 45.| 42 | 30 |35 | 32| 1| 30| 29 28 28
sscrany | riren | MR | O | e |56 | 55 | 5 |40 |44 |3 |32 | 30| 28| 26| 25| 2423
socwva | ratse | TR | O | o |56 | 55 |53 |52 | 50 |46 | 4 | 41| 57| 35| 54| 39 32
s1cmovan| rrory | Meemem | S| 8| 08 | &7 1 &7 | &7 | 57 | 57 |6 | 56| s6| 55| 5e 3| 52

At 1) The limiting values of Rockwell C hardness are to be regarded as provisional.
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B

Table 6. Maximum hardness of products supplled In different heat treatment conditions

1 2 3 4
Steel grade Maximum Brinell hardness in the
Material Material ‘treated for shear- softened spheroidized
designation number ability” condition condition condition

C G GKZ
3asi7 1.5023 - 217 200
54 SICre 1.7102 480 248 230
80 SICr7 1.7108 280 248 230
§5Cr3 1.7178 280 248 200
S50Crv4 18158 280 248 210

! 51 CrMoV 4 1.7701 280 248 225
Shadigd -

TR

Table 7. Microscopic degree of cleanness
(upplies to oxidic nonmetalic inclusions;
cf. subclause 7.6)

Steal bars,
diameter, d, or Overall index, K
cross section (oxides),
of equal area, for the individual cast

in mm

T0<d < 100 K4 < 40
35<d< TO K4 <35
1T=<d< 35 K3 < 40

Bed< 17 K3 <30

d< B K2<3s

Table 8. Maximum depth of decarburization ')

Flat products Round steel
Steel grade
Maximum depth Maximum depth
Material Material Thickness, 5, of decarburi- Diameter, d, of decarburi-
designation number in mm zation 1), in mm zation 1),
in mm in mm
aBsI7 1.5023 =< 14,5 0.25
54 SICr6 1.7102 S5<35<25 0.01-5+025
60 SICr7T 1.7108 = 14,5 0,017 -4
55Cr3 1.7178 < 10 0,15
50Crv4 1.8159 S<35<8B0 001-5+015
51CrMoV 4 1.7701 =10 0,015-d
*W 1) Partial decarburization cannot always be avoided for 385i7, 54 5iCr 6 and 60 SiCr 7 steels. On the
lines of the Explanatory notes, 55 Cr 3, 50 CrV 4 and 51 CrMoV 4 steels shall be free from decarburiza-
tion.
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Appendix A

DIN 17221 Page 9

Dimensional standards relating to products covered in this standard

Hot rolled wire
DIN 59110
DIN 58115

Hot rolled bars
DIN 1013 Part 1

DIN 1013 Part 2

DIN 1017 Part 1
DIN 1017 Part 2

DIN 1570
DIN 2077
DIN 4820
DIN 59130

DiN 59 145

Steel wire rod; dimensions, permissible deviations and mass
Steel wire rod for bolts, nuts and rivets: dimensions, permissible deviations and mass

Steel bars; hot rolled round steel for general purposes: dimensions, permissible dimensional deviations
and deviations of form

Steel bars; hot rolled round steel for special purposes; dimensions, permissible dimensional deviations
and deviations of form

Steel bars; hot rolled flats for general purposes: dimensions, mass and permissible deviations

Steel bars; hot rolled flats for special applications (for use in bar drawin g shops, screwworks, etc.): dimen-
sions, mass and permissible deviations

Hot rolled ribbed spring steel; dimensions, mass, permissible deviations and static values
Hot rolled round spring steel; dimensions, permissible deviations and form deviations
Hot rolled spring steel for laminated leaf springs

Steel bars; hot rolled round steel for bolts and rivets: dimensions, permissible dimensional and form
deviations

Hot rolled steel strip with semicircular edges for leaf springs; dimensions, permissible deviations, mass
and moment of inertia

Hot rolied strip and hot rolled wide flats

DIN 1018
DIN 52200

Bright round steal
DIN 6688
DIN 870
DIN  B71
DIN 58360

DIN 58361

Steel flat products; hot rolled sheet and strip: limit deviations, form and mass tolerances

Steel flat products; hot rolled wide flats; dimensions, permissible deviations, deviations of form and in
mass

Bright round steel; dimensions and permissible deviations according to IS0 tolerance zone h11
Bright round steel; dimensions and permissible deviations according to ISO tolerance zone h8
Bright round steel; dimensions and permissible deviations according to I1SO tolerance zone h9

Ground and polished bright round steel: dimensions and permissible deviations according to I1SO toler-
ance zone h7

Ground and polished bright round steel: dimensions and permissible deviations according to 150 toler-
ance zone hé

Standards and other documents referred to

DIN 1598
DIN 17010
DIN 17014 Part 1
DIN 50048
DIN 50103 Part 1
DIN 50191
DIN 50192
DIN 50351
DIN 50601

DIN 50 602

EURONORM 20
EURONORM 79
EUROMORM 163

Identification markings for steel

General technical delivery conditions for steel and steel products
Heat treatment of ferrous materials; terminology

Materials tasting certificates

Testing of metallic materials; Rockwell hardness tests: C, A, B, F scales
Hardenability testing of steel by end quenching

Determination of depth of decarburization

Testing of metallic materials; Brinell hardness test

Metallographic examination; determination of the ferritic or austenitic grain size of steel and ferrous
materials

Metallographic examination; microscopic examination of special steels using standard diagrams to
assess the content of non-metallic inclusions

Definition and classification of steel grades
Definition and classification of steel products by shape and dimensions
Delivery conditions for surface finish of hot rolled plates and wide flats

Stahl-Eisen-Lieferbedingungen 055*) (at present at the stage of draft) Warmgewalzter Stabstahl und Walzdraht mit rundem

Querschnitt und nicht profilierter Oberflsiche; Oberfiichen-Giiteklassen: technische Lieferbedingungen
(Hot rolled steel bars and wire rod of circular cross section and non-profiled surface; surface quality
classes; technical delivery conditions)

Stahl-Eisen-Priifblatt 1805*) Probenahme und Probenvorbereitung fir die Stiickanalyse bei Stéhlen {Sampling and sample

preparation for product analysis of steals)

Handbuch fiir das Eisenhittenlaboratorium*®) (in loose-leaf farm)

*) Obtainable from Verlag Stahleisen mbH, Postfach 82 29, D-4000 Disseldorf 1.

282



stilin

Page 10 DIN 17221

DIN-Normenheft 3 Kurznamen und Werkstoffnummern der Eisenwerkstoffe in DIN-Normen und Stahl-Eisen-Werkstoffbléttern
{Material designations and material numbers for ferrous materials dealt with in DIN Standards and Iron
and steel materials sheets)

Other relevant standards

DIN 17 200 Steels for guenching and tempering; technical delivery conditions

DIN 17 222 Cold rolled steel strip for springs; technical delivery conditions

DIN 17223 Part 1 Round steal wire for springs; patented cold drawn carbon steel wire for springs; technical delivery condi-
tions

DIN 17223 Part 2 Round steal wire for springs; quality specifications; quenched and tempered spring wire and quenched
and tempered valve spring wire made from unalloyed steels

DiIM 17 224 Stainless steal wire and strip for springs; technical delivery conditions

Previous editions
DIN 1669: 02.42x: DIN 17221: 04.55,12.72.

Amendments
The following amendments have been made to the December 1872 edition.

a) 515i7 steel is no longer specified. 54 SiCr & steel has been included.

b) 385i7 and 60 SiCr 7 steels have been included as high-grade steels.

¢} The specifications regarding chemical composition have been amended.

d) The ‘spheroidized’ as delivered condition (GKZ) has been included.

e) Only code letters have been specified to identify the various treatment conditions.

f) The previous system of conditions in which the products are to be supplied (requirement classes) has been dropped.

g) Limitingvalues of Rockwell C hardness for Cralloyed steels when tested for hardenabilityin the end quench test have been
included.

h) The limit deviations for the hardenability of steels have been amended and limit deviations for a core hardness of 56 HRC
have been included.

i) Specifications regarding chemical properties of products inthe guenched and tempered condition are no longer included
since products complying with this standard are not supplied in the quenched and tempered condition.

J) The maximum values of hardness of products in the softened condition have been amended. Guideline values for the hard-
ness of products in the untreated condition have been deleted.

k) The specifications regarding the maximum permissible content of oxidic nonmetallic inclusions have been quantified.
1) New specifications have been made for the permissible depth of decarburization, ingluding values for Si alloyed steels.

m) Detailed information on hot forming and heat treatment has been omitted.

n) Mo examples of use referring to a particular steel grade have been given.

o) The standard has been editorially revised.
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Explanatory notes

Stesl grades and chemical composition

&1 5i T steal,which has been approved by the Deutsche Bun-
desbahn (German Federal Railways) for the production of
buffers and leaf springs, are no longer spacified in this
standard since thera is only limited demand for this steel
grade.

By way of departure from DIN 17 200 (specifying a maximum
Si content of 0,40%), this standard specifies an Si content
ranging from 0,15 to 0,40 % for 50 CrV 4 steel (although the
lower limit is irrelevant to the deoxidation of the steel), the
lower limit being considered indispensable by the spring
manufacturers to ensure adequate spring elasticity. Mor-
mally,such a departure would have involved a change ofthe
material designation; the proposed amendment was,
however, rejected by users as this would necessitate costly
alterations to existing documentation.

Current studies carried out by the automobile industry
seem to suggest the advisability of a reduction of the phos-
phorus and sulfur contents to a minimum if the steel is to
have a high strength. Such a reduction will be considered in
a future edition of this standard, pending completion of
these studies. In this context, howeaver, the car manufactur-
ers indicated that some of their customers required a mini-
mum sulfur content in order to improve machinability and
that the sulfur distribution was more important than the sul-
fur content, other factors (strength and tempering temper-
ature) also requiring consideration. A further reduction of
the phosphorus content was found to be premature taking
into account the fact that the degree of cleanness and the
amount of trace elemants also affect the service life of
springs.

Hardenabillity

The limiting values specified for the hardenability of
S0Crv4 steel in table 4 comply with those given in
DIN 17 200, the hardenability scatterbands specified for
54 5iCr6, 60SICr7, 55Cr3 and 51 CrMoV 4 steels are not
based on statistically reliable figures and do not represent
the full ranges of chemical compaosition specified in table 2;
thus, these values are to be regarded as provisional At pres-
ant no corresponding values are available for 38 Si 7 steal.

It may be agreed at thae time of ordering that the limit devia-
tions for a core hardness of 54 HRC (or 4T HRC for 388Si7
steel) or of 56 HAC be substituted for the hardenability
scatterbands specified in table 4. Most of the values asso-
ciated with 54 HRC have been verifiad on the basis of hard-
enability scatterbands, whereas those associated with
56 HRC have been extrapolated, starting from the lower
limiting curve and covering the upper two-thirds of the
respactive scatterband. Values associated with a minimum
core hardness of 56 HRC have been included, owing to a
cartain demand for high-stress springs with a virtually
martensic structure.

Decarburization

The permissible depths of decarburization specified in
table 8 apply to the untreated and treated for shearability
conditions. When comparing the values given in table T of
the 1872 edition for the untreated condition with those
specified in table B of this edition, it should be taken into
account that more stringent requirements have been
specified here (cf. subclauses 7.8.3 and B.4.6).

There was general agreement that partial decarburization
may occur over the entire circumference of Si alloyed

International Patent Classification
C22C 38/22

C210D 9/02

GO1N33/20
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steels, and that complete decarburization at so-called con-
tact points could not always be prevented when rolling
steel containing alloying elements other than Si. Such
decarburization is not thought to pose a substantial prob-
lem, as the products are peeled or ground during further
procassing.

As already described in the December 1972 edition of this
standard, the decarburization depth is to be measured in
the middle third of the long side in the case of products of
rectangular cross section, as only measuraments in this
zone provide reliable results. In this context, it should be
noted that the ‘crucial measuring point’, i.e. the zone
axhibiting the maximum depth of decarburization, is not
material-related but depands on the shape of the section
and on other factors, such as on the position of the original
edges of the billet. Such details could only be covered in the
relevant dimensional standard, which would require further
research and documentation.

In the discussions leading to the revised edition of this
standard, the spring manufacturers considered it feasible
to restrict the depth of decarburization to 1,0% or, at the
most,to 1,2 % of the diameter of circular steel products con-
taining alloying elements other than Si. This viewwas found-
ed on an analysis of orders received and on an increasing
demand for high-quality springs of smaller diam s,
requiring a further reduction of the permissible depu. of
decarburization, in particular for the diameter range from
10 to 20 mm. The steel manufacturers, whilst appreciating
the spring manufacturers’ request,felt it to be impossible to
comply with it, pointing out that the values specified already
constitute more stringent requirements and that inter-
laboratory measurements of the maximum depth of decar-
burization had shown differing results. Furthermore,chassis
springs, for example, would be machined prior to quenching
and tempering, and strength blasting could partly compen-
sate for decarburization. The results of an investigation
published in Z. Werkstofftechnik, 1986: 17, 350-356, sug-
gested that specimens subjected to a specific decarburiza-
tion treatment under defined laboratory conditions and
subsequently blasted, did not exhibit any signs of reduced
service life.

It was proposed that comparative tests be made on circular
and flat steel products to provide a standard method of
measuring the carburization depth and that hardness
measurements as dascribad in DIN 1654 be performed in
cases of arbitration.

Connectlon with EURONORMBS-T1and ISOEB3/14 . /3
Since EURONORM 89-T1 requires revision and 1SO 683/
14 : 1973 is baing revised, the following gives only a summary
of differences or agreements regarding the selection of
steel grades.

Steel grades comparable with S55Cr3, S0Crv4 and
51 CrMoV 4 are specified in EURONORM 89-T1 and in the
IS0 decument. The latter covers steel grades comparable
with 54 S5iCr 6 and 60 SiCr 7 steels and only one 5i alloyed
steel. EURONORM B88-71 specifies four Si alloyed steels;
but the carbon content is higher than that of the 385i7
steel specified in this standard. The present standard doeas
not specify a steel grade that is comparable with 80 SiCr 8
and 45 SiCrMo 6 steels listed in EURONORM 89-T1 or with
605iCr4 2,60Cr3,60CrB 3 and 60 CrMo 3 as given in the
IS0 document.



