21-12-113

4 40P ;

#

127 48

UDC 660.14.018.27-418-122.2: 62.272

August 1979

Cold Rolled Steel Strips for Springs

Technical Conditions of Dalivery 1

=
Z

\l
[\
[\
N

Community).

time of ardering.

1 Scope

1.3 This Standard applies 1o coid rolled strip made of
the steels according to Table 1 in thicknesses =< 5 mm
and widths = 600 mm ordered in the as-deliverad con-
ditions as shown in Table 3 and used predominantly for
springs, but also for a very wide range of other highly
stressed parts,

1.2 This Standard does not apply to

— haotrolled steels for springs suitable for quenching
and tempering (see DIN 17 221),

— patented drawn spring wire made of unailoved steels
{see DIN 17 223 Part 1},

— quenched and tempered spring wire and quenched

" and teripered valve spring wire made of unalloyed
steels (see DIN 17 223 Part 2),

— spring wire and spring strip made of stainless steels
{see DIN 17 224 [preliminary Standard]) and

~ high temperature steels for springs (see OIN 17 225
{preliminary Standard]).

1.3 In combination with this Standard, DIN 17010 —
General technical conditions of delivery for stesl and
steel products — (at presentstill in draft form) also applies.

.2 Other relevant S.tandards and docaments

DIN 1544 Fiat steel products; cold rolied steel
strip; dimensions, permissible devia-
tions on dimensions and form

DIN 1605 Part 1 Testing of materials; mechanical

tance

DIN 17007 Part 2 Material numbers: skeleton plan

DIN 170107 (at present in draft form)  General
technical conditions of delivery for
steel and steel products

DIN 17014 Part 1

technical terme and technical ex.

} pressions
DIN 50048 Certificates on material testings
DINBDO 111 Testing of metallic materials; tech-

nolegical bend test (bendover test)

testing of metals, general and accep-

Heat treatment of ferrous materials;

Kaligewalzte Stahlbiinder fir Federn: Technische Lieferbedingungen
This Standard is refated to EURONORM 132 (gee Explanations) issued by the ECSC {European Coal and Stee!

The sections marked with a dot {@ ) contain information on agreements to be made or which may te made at the

Testing of metallic materials; tensile
test on sheat and strip under 3mm
thick without using an extensometer

DIN50 114

BIN50 133 Part 1 Testing of metallic materials; Vickers
hardness testing; test load range:

49 ta 880N (5 to 100kp}

Testing of metallie materials; Vickers
hardness testing; test load range:
1.96t049 N (0.2 to Skp} {minimum

DIN 50 133 Part 2

load range)

DIN 50 145 Testing uf metallic materiails: tensite
test

DIN 50 192 Determination of the decarburiza-
tion depth

DN Normenheft No, 3

) Code numbers and material numbers
for ferrous metals in DIN Standards
and Stahl-Eisen Werkstoffblatter
{Steel-lron Data Sheets)

{Beuth Veriag GmbH, Berlin und
Koin;

Verlag Stahleisen mibH, Diisseldorf)
Terminology and classification of
steel products according to shape
and dimensions

Stahl Eisen- Priifblate {Steel-lron Test Sheet) 1570 - 71
Microseopic testing of high quality
steels for non-metallic inclusions,
using photographs
{Verlag Stahieisen mbH, Diisseldorf)

Stahl-Eisen-Priifblatt 1570 — 71 Beiblatt {supplement} 1
Microscopic testing of high grade
steels for narrow elongated non-
metallic inclusions
{Verlag Stahleisen mhH, Disseidorf)

Handbuch fiir das Eisenhiittenlaboratorium (Handbook

for steeiworks laboratories) Vol. 2;

Investigation of metallic materials,
Diisseldorf 1966
{Verlag Stahleisen mbH, Diissetdorf)

Handbuch fiir das Eisenhijttenlaboratorium, Vol.5 (suppie-

mentary volume): A 4.1 — Setting up the recommen-
ded arbitration procedures
B — Sampiing procedure,

C — Analysis procedure,
in each case the most recent edition
{Verlag Stahieisen mbH , Disseldorf)

EURONORM 79

Continued on pages 2 to 11
Explanations on page 12
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3 Terms
3.1 Cold rolled steel strips for springs
Cold rolled steel strip for springs

is distinguished by high dimensional accuracy and good

surface quality and, in the cold rolled + hardened + tem-
pered condition(H + A) offars the possibility of acﬁieving
high vaiues of hardness, tensile strength and elastic limit,

3.2 Forms of product
The definitions of terms in EURONORM 79 apply to the
product forms,

3.3 Types of heat freatment

The definitions of terms and technical expressions in
DIN 17014 Part Tappiytothe types of heat
treatment mentioned in this Standard,

4 Dimensions and permissible
deviations on dimension and form

4.1 DIN 1544 appliestc dimensions and per-
missible deviations on dimension
and form,

® Reguirements going beyond thase of DIN 1544 can
be agreed at the time of ordering,

4.2 @ Cold rolled steel strips for springs are supplied
with cut edges (GK} unless otherwise agreed at the time
of ordering; they can also be supplied with subsequentlv
workedc edges (SK) or natural edges (NK).

5 Calculation of weight

A density of 7.85 kg/dm?3 is assumed for the weight
calculation forsteels covered by this Standard.

6 Classification of grades

6.1 Steel grades .
6.1.1 The steel grades listed in Table 1 are
classified into quality steels and high quality steels,

6.1.2 High quality steels are distinguished from quality
steels not only in having a lower phosphorus and sulphur
content but also by the uniformity of their properties in
respect of the result of heat treatment and by a greater
degree of freedom from non-metallic inclusions and a
better surface quality,

6.1.3 - @ Selection of the stee! grade is the responsibility
of the customer, It is advisable for him to consult the
manufactorer,

6.2 @ Treatment condition on delivery

According to what is agreed at the time of ordering, steels
are supplied inone ofthe treatment cond|-
tions listed in Table 3,

7 Designations

7.1 Designation of steel grades and as-delivered
conditions

The code numbers are in accordance with Section 2.1.2.%

and Section 2,1.2.2 of the Explanations to DIN-Normen-
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heft No. 3 and the material numbers are in accordance
with DIN 17 007 Part 2, The code letters for the treat-
ment condition on delivery, as shown in Table 3, should
be appended to the code number or material number.

Example:
Steel 67 SiCr 5, material number 1.7103, in the cold
rolled + soft annealed condition (G):

67 8iCr5Gor 1.7103 G

7.2 Standard designation

The standard designation for cold rolled steel strip
according to this Standard is formed in accordance with
the dimensional Standard 1544, as shown in the follow-
ing-example:

Designation of a steel strip for springs made of steel with
the code number 67 SiCr 5 {or material number 1.7103},
cold rolied + soft annealed {G) meeting requirement

class 5 according 1o DIN 17222, 1.5 mm thick with
normal deviations on nominal thickness:

Strip DIN 1544 —67SiCr5G -5
DIN17222 - 15
or  3irip DIN 1544 —

PIN 17222 ~ 1.5

I3 G -0

7.3 Order designation

The order should specify the quantities, shape of product,
dimensional Standard, code number or material number
of the reguired grace of steel, as-delivered condition,
requirement class, the number of this Standard and the
dimensions,

Example:

20t cold relled + soft annealed strip (G), 1.5 mm thick
with normal deviations on nominal thickness, 200 mm
wide with natural rolled edges (WK}, in bars of manufac-
turing lengths of 4000 mm with normal deviations on
straightness of the longitudina! edges, according to

DIN 1544, made of a stee! with the code number 87 SiCr 5
or material number 1.7 103, requirement class 5 according

1o DIN 17 222:

20 tstrip DIN 1544 — 67 SiCr5G -5

DIN 17 222 — 1.5 x 200 NK x 4000
or 20 tstrip DIN 1544 — 1.,7103 G ~ 5

DIN 17 222 — 1.5 x 200 NK x 4000

8 Reguirements

8.1 @ Manufacturing process

Unless otherwise agreed at the time of ordering, the
method of smelting thesteelandthe for-
ming process fortheproductare at the discretion
of the manufacturer. The customer must however if he
so wishes be informed of the smelting method used for
mark iy the sweel,

8.2 Requirement classes

8.2.1 Steels to this Standard are supplied 1o one of the
requirement classes (combination of quality
requirements) listed in Table 4,

8.2.2 @ Thetreatment condition on delivery {see
Table 3) and the requirement class (see Table 4) should
be agreed at the time of ordering.
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8.3 @ Separation of melts

In the case of strips supplied in the cold rolled + hardened
+tempered condition (H + A), separate delivery by melts
can be agreed at the time of ordering. In all other cases
(G and G + K} strips must be supplied separately by melts,

8.4 Chemical composition

B.4.1 The chemical composition determined from the
ladle analysis must meet the specifications in
Table 1 {see Section 8.4.3},

8.4.2 @ For all deliveries meeting requirement class 1
and for all deliveries in the cold rolled + soft annealed
condition (G} agreement may be made at the time of
ordering thatthesample analysis shal con-
form to the limits given in Table 1 for the ladle analysis
sihject to the permissible deviations listed in Table 2.

8.4.3 For stripssupplied in the cold rolled + soft annealed
+ cold rolled (G + K) or cold rolled + hardened + tem-
pered {H + A} condition and ordered as meeting require-
mentclass 5, the mechanical properties in the as-delivered
condition constitute the criterion for acceptance, if these
values are complied with, the ladle analysis may differ

stightly from the limils given in Tabie 7.

8.5 Mechanical properties

B.5.1 The foliowing information applies to the cold
rofled + soft annealed condition (G) 1) (see also
Section 8.5.4 and Section 8.5.5).

8.5.1.1 When ordering strip to meet requirement
classes 5 and 5a, the tensile strencth values and the values
for elongation at break in Table 5 apply.

8.5.1.2 When ordering strip to meet requirement

class Ba, in addition the bending mandrel diameters
specified in Table 5 apply to the angle to which the SPECI-
merts have to be bent in the bendover test either acrass
ar along the direction of rolling, through 180° or 90°,
without cracks appearing.

852 @ For the cold rolled + soft annealed + cold ralled
as-delivered condition (G + K), when ordering to require-
ment class 5, the values-to be met for tensile strength

and elongation at break should be agreed 1) (see also
Section 8.5.4 and Section 8.5.5).

8.5.3 @ For the cold rolled + hardened + tempered as-
delivered condition (H +A], when ordering to require-
ment class B, the values for tensile strength given in
Table 6 apply, but within the ranges there specified for
the delivery, a narrower range of tensile strength {not
less than 200 N/mm?2 howaver) can be specified by the
Customer at the time of ordering if he so requires.

854 @ When ordering to requirement class 5 or 5a, 2
maximum value for the dispersion of the tensile strength
or the hardness within a roll may be agreed at the tima
of ordering.

8.5.5 Strip to be delivered in the cold rolled + soft
annealed (G) or cold rolled + saft annealed + cold rolied
(G + K} condition must be capable of achieving the values
far tensile strength and hardness specified in Table 6 or
Table 7, after hardening and tempering under the con-
ditions specified in Table 8 (see however foatnote 2 in
Table 7). Table 8in addition contains approximate values

DIN 17222 Page3

for the minimum hardness likely to be achieved after
hardening under the conditions specified in Table 8.

B56 The modulus of etasticity ofthe
steelsis about 206kN/mmZ2,and the shear modu-
lus about 78 kN/mm2.

8.6 Surface condition

8.6.1 Strip to be supplied in the cold rolied + soft
annealed (G} or cold rolled + soft annealed + cold roiled
(G + K} condition must have a bright, me tallically clean
surface. For this purpose, unsatisfactory patches on
the first inner and outer turns of a roll do not constitute
grounds for objection.

8.6.2 ® Cold rolled + hardened + tempered (H + A}
strip is supplied, as agreed at the time of ordering, with
a) grey-blue {GR),

b} bright (BK]),

c} polished (P} or

d] polished and colour-tempered P & AF)

surface,

Note: Springs for the most rigorous applications
shouid as far as possible exhibit a pulished surface,

8.6.3 @ Requirernents regarding surface roughness
should if necessary be specially agreed at the time of
ordering.

8.7 Edge decarburization

8.7.1 Thedepthof decarburization (see
Section 9.5.5) must not exceed the following values,
related to the wide side, in the test in accordance with
Section 9.4.2 and Section 9.5.5.

qu steels with a maximum permissible content {in %

by wt.} of phosphorus and sulphur of £0.035 % each
alloyed with sificon . . .. .. = 3% of the strip thickness,
others. ........ ...... = 2% of the strip thickness,
for steels with a maximum permissible phosphorus and
sulphur content of

=0045%each......... = 4% of the strip thickness
{see also Section 8.7.3),

B.7.2 Steels may not exhibit any complete deple-
tion of carbon, i.e. they may not have any
purely ferritic edge layers (see also DIN 50 192).

8.7.3 @ Reguirements going beyond those stipulated
in Section 8.7.1 for edge decarburization, as may be
desirable in special cases, e.g. for steels for springs sub-
ject to particularly high stresses, must be agreed at the
time of ordering.

) Note: The strength properties of cold rolled + soft
annealed (G} or cold rolied +soft annealed + cold rolled
(G + K) strip are important for subsequent processing.
According to whether more value is attached for
exampie to burr-free stamping or suitability for deep
drawingand bending, so a higher or lower value of hard-
ness in the cold rolled + soft annealed + cold roiled
condition (G + K} or cold rolled + soft annealed con-
dition {G) will be setected. For *his reason, the
customer should inform the manufacturer of the type
of processing intended.,
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8.8 @ Absence of non-metaltic inclusions

‘If, in the case of high quality steels, particular require-
ments regarding the maximum permissible content
of non-metallic inclusions arestipulated,
special agreements must be reached on these at the time
of ordering.

9 Testing

9.1 @ Acceptance testing and test certificates

For any delivery, agreement may be made at the time of
ordering for submissionofa test certificate
accordingto DINBOO4S, If acceptance tests
have 1o be carried out pursuant to such an agreement,
the specifications in Sections 9.2 t0 9.6 apply.

The acceptance tests are normally carried out by the
meanufacturer’s inspectors, but by special agreement at
the time of ordering. they may also be carried out by
outside inspectors commisioned by the customer,

9.2 Testunit

The specifications in Table 9, colurmn 3 apply for con-
etitutinn nf the tect unite,

9.3 Extent of testing

9.3.1 @ Unless otherwise agreed at the time of ordering,
al! the requirements contained in the requirement ciass |
ordered in accordance with Section 8.2.1 shail be proved
in acceptance tests by testing to the extent shown in
Table 9, columns 4 to 6. ;

932 @ If,in special cases, proof of compliance with
the requirements in Sections 8.4,2, 854, 8.5.5, 8.6 or
8.8 has to be supplied, the extent of testing and all other
details refating 10 sampling, testing procedure and assess-
ment of the test results shall be agreed at the time of
ordering unless information is given on them in the follow-
ing paragraphs.

9.4 Sampling and sample preparation

94.1 The chemical composition

according to the ladle analysis shall be made known by
the manufacturer,

If a sample analysis has to be carried out (see Section 9.3.2.)
the chips shall be taken unifarmly over the complete
cross-section of the product being tested.

94.2 Specimensforthe tension test or
hardness test, the bendover test and
the testfor edge decarburization shallbe
taken as shown in Fig. 1.

The following specifications apply to the sample
prepatration,

94.21 For tensile samptes, thespecifications
in DIN 50 114 and, in cases of doubt, sampies of BDmm
gauge length and if possible a width of 20 mm shall be
used,

9.4.2.2 Forsamplesforthe hardness test,the
specificationsin DIN 50 133 Part 1 and Part 2, particular
care being taken to remove any decarburized edge layers
by suitable measures,
9.4.23 For bendover
specificationsin DIN 53111,
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test samples, the

9.4.2.4 Forsampies fortestingfor edge decar-
burization, the specificationsin DIN 50192 for
oreparation of polished sections, the samples being
taken from deliveries that have not been cold rolled +
hardened + tempered {H + A}, and hardened in oil,
under conditions not resulting in decarburization or
carburization, from the temperatures given in Table 8,

89.4.2.5 Forsamples for determiningthe content
of non-metaliliec inclusions, thespecifi-
cations in Stahl-Eisen-Prifblatt (Steel-lron Test Sheet)
1570 — 71 and Stahl-Eisen-Priifblatt 1570 — 71 suppie-
ment 1.

2.4.3 The general conditions for sampling and sample
preparation for steel should be taken from DIN 1805
Part 1.

9.5 Test methods to be used

951 The chemical composition shall be
determined by the methods 2) given by the Chemical Com-
mittee of the Verein Deutscher Eisenhiitterleute {Associa-
tion of German Ferrous Metallurgists),

952 The tenstilie test shall becarried out accomd-
ing 1o DIN 50 145,

9,53 The Vickers hardness test shall be carried
out according 1o DIN 50 133 Part 1 and Part 2. {See note
on Fig. Tundere.)

9.54 The bendover test shallbe carried out
according to DIN 50 111.

955 Thetestfor edge decarburization
shall be carried out microscopically according to

DIN B0 192 at the upper and tower longitudinal edges of
the ground surface {see note on Fig. 1 under ¢}. The
decarburization depth is the thickness of the layer in which
ferrite still occurs in the structure even if only in isolated
grains,

256 Thecontent of non-metallic in-

~clusians shall be determined according to Stahl-

Eisen-Priifblatt 1570 — 71 and Stahl-Eisen-Priifblatt
1570 —71 supplement 1.

9.6 Repeat tests

9.6.7 !fan unsatistactory result in a test is obviously due
to some shortcomings in the testing technigues or faulty
manufacture of & sarnple but not 1o defects in the steel
itself, the erronecus result should be ignored in deciding
whether the requirements have been complied with and
the test repeated.

9.6.2 If an unsatisfactory test result is attributable to
unsatisfactory heat treatment, the heat treatment can be
repeated and then the complete test should be repeated
on the test unit,

2) N o te: Handbuch fir das Eisenhiittenlaboratorium
{Handbook for steelwaorks laboratories), Vol. 2: Die
Untersuchung der metallischen Stoffe (Testing of
metallic materials), Diisseldorf 1966; Vol. 5 (supple-
mentary volume): A 4.1 — List of recommended
arbitration procedures, B — Sampling procedure,

C — Anatytical procedure, in each case the |atest edition;
Verlag Stahleisen mbH, Dilsselidorf
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9.6.3 If products do not satisfy the prescribed require-
ments in a properly conducted test, a repeat test can be
carried out, L.e. two further tests on one other test piece
of the same test unit for each unsatisfactory test result.
Test pieces given unsatisfactory results should be rejected.

9.6.4 The test unit is regarded as meeting the require-
ments, if both repeat tests give satisfactory results. It can
be rejected if one of the repeat tests is not satisfactory.

10 bbjembns3)

10.1 External or internal defects may only be objected
to if they impair to an appreciable extent working and

Width of strip w:

Qutside end of strip
IR
N

DIN 17222 Pageh

utilization appropriate to the grade of steel and the type
of produet.

10.2 The customer must give the supplier an opportunity
to satisfy himself of the validity of the compglaint, where
possible by submitting the material complained of together
with samples of the material supplied.

3} Nore: Forexplanations on this objections clause in
quality Standards for iron and steel see OIN Mitt, (DIN
News) Vol. 40 {1961], No, 2, pp. 111/112.
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8 ™
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: L ' T
g TiUsT -——-—z-—-—-—--——ﬁ -~ =
EM
pt
x =~ 150 ezs
= 1¢
Note
2 ..., Tension sample with a gauge length Lo = 80 mm and, it possible, a width of 20 mm according to DIN 50 114,
E,H,e . Samples for preparing polished sections for testing the edge decarburization (E) and hardness {H). tf hard-
Ness measurements are stipulated, these shauld be carried out on the flat side of the samples. The hardness
measurements and the decarburization test should be carried out at a distance ¢ from the original lengi-
tudinal edge of the cold rolled strip.
B ...... Bendover sample if p'assible with 2 width of 20mm according to DIN 50 111.
X ..., In arhitratinn caees, the samples are tu be teken at @ distance of at least 1 circumference from the inner or

cuter end of the roll,

Figure 1. Position of samples {dimensions in mm)
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Table 1. Steel grades and cherical composition {ladle analysis) 1}

Steel grade Chemical composition in % by wt
Code Material c Si Mn P S Cr v
number number st most at most
Quality steels
C55 1.0535 |[0,52100,60(0,15t00.35/0,60t0 0,90 0,045 0,045 - -
c 60 1.0601 |057100,65|0,15100,35(0,60t00,80( 0,045 0,045 - —
c&7 i 1.0803 [065100,72|0,151t00,3510,60100,80| 0,045 0,045 - -
c75 ! 1.0805 [0,70t00,80(0,15100,35]0,601t0 0,80| 0,045 0,045 - -
558i7 1.0004 |0,62100,60(1,50t0 1,800,700 t0 1,00 0,045 0,046 - —
Higﬁ quality steeis
Ck 55 1.1203 {05210 0,60(0,15t0 0,35/0,60t0 0,80 0,035 0,035 - -
Ck 60 1.1221 {0,571t 0,65(0.151t0,35(0,60t00,90{ 0,035 0,035 - -
Ck 67 1.1231 10,65100,72(0,15t00,35(0,60t00,80; 0,035 0,035 - -
Ck 75 1.1248 10,7010 0,B0(0,15t00,35!0,60t0 0,80| 0,035 €035 - -
Ck 85 1.1269 |0,801o0 0,90(0,15t00,35/0,45t00,65| 0,035 0,035 - -
Ck 104 11274 |0,95101,05|0,75 10 D,38]0,4010 0,60| 0,035 0,035 - -
7187 15029 |068t00,75|1,60 ©©1,80|0,60100,80] 0,035 0,035 - -
67 SiCr 5 1.7103 |062100,72]1,20 101,40|0,40t0 0,60 0,035 0,035 |0,401t0 0,60 -
BOCrV 4 1.8159 |0,47t0055)0,15t00,40]/0,70t0 1,10{ 0,035 0,035 |0901t01,20(0,10100,20
1} Note: Elements not listed in this Table may not be deliberately added to the steel except for final treatment

of the melt. All reasonabie precautions should be taken to avoid addition of such elements from scrap or other

materials used in manufacture; additional elements are however permissible, provided the specified values for

the mechanical properties and hardenability are complied with and the usability of the product is not impaired.

Table 2. Penmissible deviations from the limits given for the ladie
analysis in Table 1, in the case of sample analysis

Permissible deviation from
Permissible maximum the fimits for the
Efement content in the ladle analysis ) in the
ladle analysis sampie analysis

% by wt % by wt
c =105 = 0,03
Si =0,40 +0,03
' > 0,40 =<1,80 +0,05
Mn =110 + 0,04

p 50,045 + 0,005

S =D,045 + 0,005
Cr <1,20 + 0,05
v 0,20 + 0,02

Y Note: Inamelt,thedeviation for an element may either be only
below the minimum value or only above the maximum value of
the range given for the ladle analysis but not both simultaneously.
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Tabie 3. Tmatment conditions on dalivery

Treatment cendition Code letters
cold relled + soft annealed 1}, 2) G 1,2
cold rolled + hardened + tempered H+ A

1} Note: |In special cases, in order to achieve an improvement in the

subsequent processing properties, the condition “cold rolled +
soft annealed + cold rolled (G + K)** may also be ordered

{see also footnote 1 in Section 8.5.2),
Note: This condition can include subsequent polishing in the case
of smaller thicknesses, provided the requirements in Table 5 are
complied with, If subsequent palishing is expressly required, the
condition *‘cold rolled + soft annealed + cold rolled (G + K]

{see footnote 1) should be specified.

Table 4. Requirement classes

DIN 17222 Page7

Treatment condition on delivery 1)
Type of G G+K J H-!'A__

quality requirement Requirement classes concerned 2)
5 ba 1 5 5
Chemical compaosition X X X X X
Mechanical properties in the tensile test X X - h4 X
Bending properties -~ X - - -
Decarburization depth X x X X X

I}Note: SeeTable 3.

2) N o te: The identification letters and code letters for the various requirement classes are to be considerad as
provisional until a system for designating requirement classes has been devised.
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Table 5. Mechanical properties in the cold rofed + soft annealed condition (G) 1)

. Elongation . D D 3
Steel grace Tensile at break Vickers T180° O Frgoe )
rength | (L5 = gommi|  argnes for strip thicknesses ¢
; or stri nesse
Code Material N/mmz2 o ) P
number number maximum minimum maximum <10mm | 21,0<20mm | 22,0=3.0mm
.05
€55 1.0535 810 13 180
Ck 55 1.1203
ceo 1.0601 620 13 185
Ck 60 11227 1 mm 3t
2t
1.
ce? 0603 640 12 190
Ck 67 1.1231
1.0605 ]
e o 640 12 190 h
Ck 75 1.1248
Ck 85 1.12649 670 11 200
Ck 101 1.1274 680 11 205
55 Si 7 1.0904 740 10 220 2t
718i7 1.5029 BOO 9 240 3t 41
67 SiCr 5 1.7103 800 _ 9 240
50Crv 4 1.8159 740 10 220 f
1} Note: @ Thedeta given in this Table apply to strip thicknesses up to 3 mm, For thicker strips, the values to be met
shall, i necessary, be agreed at the time of ordering.
2} Note: In arbitration cases, the tensile strength values apply.
3} Note: Dygpe or Dpgge = the diameter of the bending mandret around which the sample must be capable of being
bent through 180° or 90° in the bendover test according to DIN 50 111, without cracking. Dt applies to samples
bent transverse te the rolling direction and Dy, to samples bent glong the rolling direction.

202
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Table 6. Temsila strangth in the cald rolled + hardened + tempered condition (H + A)

Strip thickness
Tensile strength 1} up to which the tensile
‘Steel grade strength values apply 2)
N/mm?2 mem
Code number Material number maximum
c 55 1.0535
1150 to 1550 2,0
Ck 55 1.1203
€6 1.0601
0 1180 to 1680 2,0
Ck 60 11221
C 67 1.0603
1230 to 1770 2,5
Ck 67 1.1231
cC75 ’ 1.0605
1320 to 1870 2,5
Ck 75 1.1248
Ck 85 1.1268 1400 to 1980 2,5
Ck 101 1.1274 1500 to 2100 2,0
6585i7 1.0904 1300 to 1800 2,0
7187 1.5029 1500 to 2200 3.0
67 SiCr5 1.7103 : 1800 o 2200 3o
50Crv 4 1.8159 1400 to 2000 3,0
1) Note: @ Within the tensile strength ranges specified here, a narrower range of tensile strength values generally
of Z 200 N/mm? may be stipulated by the customer to meet his requirements at the time of ordering. If in special
cases, for exampie for supply of springs to be bent, it is necessary to comply with a tensile strength range
narrower than 200 N/mm?2, this should be specially agreed at the time of ordering. For a given tensile strength,
the grade of steel should be selected mainly on the basis of the thickness and the conditions of use of the springs.
2) Note: @ For larger thicknesses, the tensile strength values should be agreed at the time of ordering,
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Page 10 DIN 17222

Table 7. Approximate values for Vickers hardness in the cold rofled + hardenad + ternpered condition {H + A)

Strip thickness up 10
which the hardness

Steel grade Vickers hardness vatues zpply 3)
1,2 mm
Code number Material number maximum
€55 1.0535 340 to 480 20
Ck 55 1.1203
0601
€50 106 350 to 500 20
Ck 60 11221 i
1.0603
ce7 % 365 10 525 25
Ck 67 11237
C75 1.0605
390 to 555 25
Ck 75 11248 °
Ck 85 1.1269 415 to 580 2,5
Ck 101 1.1274 445 to 620 20
§585i7 1.0904 385 to 5356 2,0
718i7 15029 445 10 650 3,0
£7 SiCr B 17102 445 0 850 3,0
50Crv 4 1.8159 415 to 580 3,0

1) Note: @ Within thz hardness ranges given here a narrower hardness range generally of 266 HV may be stipulated
by the customer to meet his requirements at the time of ordering. f in special cases, for example for supply of
springs to be bent, it is necessary to comply with narrower hardness ranges than 66 HV, this should be specially
agreed at the time of ordering. :

2) Note: In arbitraticn cases, the tensile strength values in Table 6 apply.

3) Note: @ For larger thicknesses, the hardness values should be agreed at the time of ordering,
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Table 8, Approximate valuas 1) for heat treatment and minimum hardness values in the hardened condition
of cold rolled stesl strips for springs

Hardened and tempered Vickers Strip thickness
) hardness up to which
Steel grade Annealed Hardened 2) Tempered 3] in hardened the minimum
in oil at to condition hardness values
[ o o apply 4)

Code Material < ¢ < mm
number number minimum maximum
C 565 1.0635

830 10 860 650 2,0

Ck 55 1.1203 )
C ’ 1.0601

80 08 825 to B56 670 2,0
Ck 60 11227
ce7 1.0603 815 to B45 680 2,5
Ck 67 11231
C75 1.0605
ST 11248 650 10690 | 81010 840 | 340 40 5n 700 2.5
Ck 85 1.1269 800 to 830 730 2,5
Ck 101 1.1274 790 to B20 750 2,0
558i7 1.0904 830 to 860 ) 650 20
715i7 1.5029 810 to B40 680 3,0
67SiCr5 1.7103 - 845 to §75 680 30
50CrV 4 1.8159 B45 to 875 680 30
1} Note: See Section 8.5.5.
2) Note: In some cases an intermediate stage of hardening is also usual,
3) Note: According to the range of tensile strength required,
4] Note: @ For larger thicknesses, the hardness values should be agreed at the time of ordering.

Table 9. Test units and extent of testing for acceptance tests

7 2 3 4 5 &
Number of Number of
No. Quality requirement Test unit 1) test pieces samples Measurements
per per per samples
test unijt test piece
2) 3) 2 3)
1 | Chemical composition s Delivery see Section 9.4.1
5 Mechamca! properties S+W+A| WtA 1 2 1 1
in the tensile tast
3 Bending properties S+W+A|l W+ A 1 2 1 1
4 | Decarburization depth S+ W w4 1 2 1 see Section9.5.5

) Note: S, W or A = separate testing by melts (S), heat treatment batches (W) ar according to the dimension
ranges (A} in Tables 5 to 7 specified for the appropriate quality requirement, A heat treatment batch in the case
afheat treitment in a continuous feed fumace is aquantity of a maximum of 251t in the case of unalloved steels
and 15t in the case of alloy steels treated in sequence,

2} Note: For deliveries by separate melts {see Section 8.3).

3

Note: For deliveries notby separate melts (see Section 8.3},
4) Note: If necassary, an additional test should be carried out separately by rolling lots,
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Explanations

The contents of this Standard are closely modelled on EURDNORM 122, approved within Euronorm Working Group 23,
— Cold rolled steel strips for springs; quality specifications, but its laysut is assimilated to that of recent DIN Standards,
The only material difference compared with EURONORM 132 is the information on permissible decarburization depth
in high grade steeis; whilst in EURONORM 132 in principle a maximum of 3% of the strip thickness is allowed for these
steeis, this vaiue applies in this Standard only to high grade steels alloyed with silicon, whilst for the other high grade
steels only a decarburization depth of a8 maximum of 2 % of the strip thickness is allowed.

Compared with DIN 17 222 {preliminary Standard) of April 1955, in this issue the quality steeis C 53 (replaced by) C 55,
material number 1,0535, M 75, M 85, 65 Si 7 and 60 SiMn 5 and high grade steels Ck 53 (replaced by Ck 55, material
number 1,1203), MK 75 (replaced by Ck 75, material code number 1.1248), MK 101 (replaced by Ck 101, material num-
ber 1.1274}, 66 Si 7 and 58 CrV 4 are no longer included.

Steel grade Ck 85 (material number 1.1258) has been newly adopted.

in the Table betow, the steel grades in EURONORM 132 are listed against those of this Standard and the degree of agree-
ment with respect to the chemical composition is indicated,

Steel grade Comparable grade
according to DIN 17 222 according to Degrez of
EURONORM 132 agreement 1)

Code number Material number
€55 1.0535 1CS65 -
c60 1.0601 1860 ®
Ce67 1.0603 1CS67 ]
C75 1.0605 1C875 ®
55Si 7 1.0004 ; - -
Ck 55 1.1203 : 20855 [

' Ck 60 1.1221 : 2CS 60 [
Ck 67 1.123 2CsS 67 L]
Ck 75 1.1248 2C8 75 i
Ck 85 1.1268 2Cs885 L J
Ck 101 11274 CS 100 ]
71817 1.5029 - -
67 SiCr 5 1.7103 67 SiCr 5 O
50Crv 4 1.8152 - 50Crv 4 ®

1) The symbols have the following meanings: @ = slight discrepancies; O = significant discrepancies.

As can be seen from this Table, DIN 17 222 contains all the grades in EURONGORM 132, with some deviations in the
limits for chemical compesition, usually only minor, and also contains the Si-alloyed steels 55 Si 7 (1.0904) and 71Si 7
{1.5029) which are preferred for many spring applications in Germany but are not widely used internationally.
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