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Ball and Roller Bearing Steels
Technicat Conditions of Delivery

Walzlagerstahle; Technische Lieferbedingungen

Explanations.

time of placing the purchase order.

1 Scope

This Standard encompasses the steels generally used for
ball and roller bearing components {balls, roliers, needles,
races and discs}. It applies to the steel grades listed in
Table 1 and to the product shapes and heat treatment
conditions and surface conditions featured in Table 2,

"2 Other relevant Standards and documents

DIN 1805 Part 1 Testing of materials; mechanical
testing of metals; general and

acceptance

DIN 5401 Rolling bearing components, bails
DIN 50 049 Certificates on material testings
DIN 50 115 Testing of metallic materials,

noteched bar impact bending test :

DIN 50 133 Part 1 Testing of metallic materials:
Vickers hardness testing; test load
range: 49 to 980 N {5 10 100 kp)

DIN 50 145 Testing of metallic materials: tensile
test

DIN 50 181 Testing of ferrous materials: end
quench test, sample length
100 mm, sample diameter 25 mm

DIN 50 182 Determination of decarburizing
depth .

DIN 50 351 Testing of metallic materials; Brinell

hardness testing
EURONORM 79 Nomenclature and classification of
steef products in accordance with
shapes and dimensions
Microscopic determination of the
ferrite or austenite grain size of
steels
Stahl-Eisen-Priifblatt 1520 (Steel-iron Test Sheet 1620} 1)
Microscopic examination of the car-
bide configuration in steels with
sequences of illustrations
Stah!-Eisen-Prifblatt 1570 (Steel-Iron Test Sheet 1570} 1)
Microscopic examination of high
grade steels in respect of non-
metallic inclusions, with sequences
of illustrations

EURONORM 103-71

For connection with the International Standard 1SO 683/X Vi — 1976 issued by the International Organization for
Standardization (1SQ) and with the EURONORM 94 — 73 issuad by the European Coal and Steel Community, see

The sections marked with a dot () contain details of arrangements which either must be made or can be made at the

Stahk-Eisen-Prisfblatt 1570 Beiblatt 1 {Steel-lron Test
Sheet 1570 Suppl. 1} 7) Microscopic
examination of high grade steels in
respect of narrow elongated non-
metailic inclusions

Handbuch fiir das Eisenhiittenlaboraterium (Handbook
for the Ferrous Metallurgy Labor-
atory} 1k Vol. 2: Die Untersuchung
der metallischen Stoffe (The examin-
ation of metals); Diisseldorf, 1956;
Vol. 5 (Ergénzungsband} (Suppl.
Vol.): A4.1 — Aufstellung empfoh-
iener Schiedsverfahren {List of re-
commended arbitration methods),

B8 — Probenanmeverfahren (Sam-
pling procedures}, C — Analysenver-
fahren (Analyses procedures); refer
to the most recent edition in each case

In addition, see the dimensional Standards in Appendix A.

3 Terms

3.1 Ball and roler bearing steels

Ball and rofler bearing steels are steels for components of
ball and roller bearings which are subjected during opera-
tion first and foremost to high local alternating stresses
and are exposed to abrasive wear, In the worn condition
they exhibit hard spots, at least in the surface zone.

3.2 Product shape

The definitions of TZURCNORM 79 apply to the product
shapes.

3.3 Heat treéiment

The definitions and technical terms of DIN 17 014 Part 1
apply to the types of heat treatment mentioned in this
Standard,

4 Dimensions and permissible dimensicnal
deviations

4.1 The Standards listed in Appendix A apply 1o the
nominal dimensions and to the permissible dimensional
deviatians, )
1} Verlag Stahleisen mbH, Postfach 8229,

4000 Disseldorf 1

Continued on pages 2 10 16
Explanations on pages 17 and 18
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4.2 @ In cases where no Standard is listed in Appendix A
for tha product concerned, the permissible dimensional
deviations shall be mutually agreed at the time of placing
the purchase order.

4.3 |n cases of doubt, the three-point measurement
method described in DIN 5401 should be used on peeled
and ground round material for the detection of odd-
numbered polygonal cross-sections which deviate from
true circularity {“'constant diametar'’).

5 Calculation of weight
and permissible weight deviations

5.1 For the calculation of the nominal weight of pro-
ducts, the following density values shall be adopted:

— Through hardening steels 7.85 kg/dm3
— Case hardening steels 7.85 kg/dm?
~ Heat-treatable steels 7.85 kg/dm?3
— Stainless steels 7.7 kg/dm?2
— High temperature hardness steels

80 MoCrV 42 186,

X 82 WMo-CrV B 5 4 8.1 kg/dm3

X 75WCrv 1841 8.7, kg/dm?3

5.2 ® The permissible deviations in weight of the
quantity ordered can be mutually agreed at the time
of placing the purchase order,

6 Classification by grades

6.1 Steel grades

6.1.1 The steel grades featured in this Standard are

high-grada steels.

The steels are subdivided into the following groups {see

Table 1):

a} Steels with = 1% C and approx. 0.5 to 2% Cr — these
steels will subsequently be referred to as through
hardening steels,

b) Case hardening steels,

¢}’ Heat-treatable steels (which are mainly used for sur-
face layer hardening},

d) Stainless steals,

e) High temperature hardnress steels,

6.1.2 The selection of the steel grade is purchaser's
concern.

6.2 Product shapes and treatment conditions

The product shapes and treatment conditions at delivery
which generally apply to the steels in accordance with
this Standard are specified in Table 2.

7 Designations

7.1 Designafion of the steei grades
and of treatment conditions

The code numbers have been formed in accordance with
the Explanations to the DIN-Normenheft {Standards
Book) 3, 1976 edition, Sections 2.1.2.1 and 2.1.2.2, and
the material numbers have been formed in accordance
with BIN 17 007 Part 2. The code letter applying to the
treatment condition in accordance with Table 2 should,

if applicabie, be appended to the code number or to the
matarial number,

Exsmple 1:

Steel 100 Cr 6, material number 1.3505, condition
..annealed for spheroidization of carbides” (GKZ):

100 Cr 6 GKZ
or
1.3505 GKZ

7.2 Designation in order

The following details shall be specified in the purchase
order in the sequence below: ‘
Quantity, shape of product, dimensional Standard, code
number or material number of the desired steel grade,
treatment condition at delivery and dimensions.
Example 2:

20 t round wire rod in accordance with DIN 59 115,
made from a steel with the code number 100 Cr 6 or the
material number 1,3505, in the condition “annealed for
spheroidization of carbides” (GKZ), of diameter

d = 10 mm and measuring accuracy B:

20 twire DIN 59 115 — 100 Cr 6 GKZ — 10 B
or

20 twire DINB9 115 — 1.3505 GKZ — 10 B

If & different surface execution to ‘hot formad'' is
desired, this must also be stated in the purchase order.

8 Requirements

8.1 @ Melting process and shaping process

Unless anything to the contrary has been mutually agreed
at the time of placing the purchase order, the type of
melting process of the steel and the shaping process of
the product are left to the manufacturer’s discretion.

The type of melting process of the steel shail however be
notified to the purchaser on request. Steel grade

80 MoCrV 42 18 shall be melted according to the vacuum
remelting process or the electro slag remelting process or
an equivalent process.

8.2 Productshape, treatment condition, surface
execution and segregation of melts
8.2.1 The products shall comply with the purchase order

specifications in respect of product shape, treatment con-
dition at delivery and surface execution.

8.2.2 & The steels shal! be suppiied segregated accord-
ing to meits, uniess anything te the contrary has been
agreed.

8.3 Chemical composition, hardenability

and mechanical properties
8.3.1 The chemical composition according to the fadle
analysis must conform to Table 1. However if the ad-
duction of evidence of certain hardenability characteristic
values has been agreed to at the time of placing the pur-
chase order, then these values shall be determining for the
acceptance. In such cases the ladle analysis may deviate
slightly from the limiting values specified in Table 1.
The purchaser shall be notified of any deviations of the
chernical composition of the melt in relation to the limit-
ing values of Table 1.
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8.3.2 & In the purchase order, the adduction of proof
-- that the sample analysis has complied with the limiting
values for the ladle analysis (see Table 1} within the per-
missible deviations specified in Table 3 may be mutually
agreed.

B.3.3 The hardness values in accordance with Table 5
apply to the various treatment conditions at delivery.

8.3.4 The specifications of Table 4 apply 1o the limiting
values of hardness in the end quench test. The data in
colurmn 2 of Table 11 apply to the hardening tempera-
tures in the end quench test.

8.3.5 The mechanical property values on hargened and
tempered cross-sections listed in Table 6 apply to samples
which have been taken from round bars in the direction
of rolling.

® [n the case of other shapes of cross-section, the com-
parable diameter, the location for the removal of the
sample, the direction of the sample and the values which
must be complied with shall, if necessary, be mutually
agreed at the time of placing the purchase order.

8.4 Technological properties
8.4.1 Shearability

Under appropriate conditions (avoidance of local stress
peaks, preheating, cutter with suitably adapted profile, :
accurate guidance of the workpiece and adaptation of |
the shearing gap) the steel grades in accordance with this
Standard are shearable in the treatment conditions speci-
fied as suitable for this purpose in each case.

® In the case of the case hardening steels and of the heat
treatable steels, the condition ‘“treated for shearability '
(C) can be mutually agreed separately at tie time of plac-
ing the purchase order (see also Footnote 2 of Table 2).
® |n the case of the through hardening steels, the hard-
ness values which have to be complied with and the
regquirements in respect of the structure shall be mutualty
agreed if necessary.

In the case of the stainless steels and of the high tem-
perature hardness steels, shearability will in general only
apply in the condition “annealed for spheroidization of
carbides (GK2)". See Table 5 for the hardness values pre-
scribed for this condition.

8.4.2 Machinability
(as applicable to shaping by cutting)

The initial condition for shaping by cutting is the con-
dition “annealed for spheroidization of carbides” {GKZ),
and, in the case of case hardening steels, the conditions
“"heat treated to a given tensile strength” (BF) and ,heat
treated 1o a ferritic-pearlitic structure’ also come into
consideration.

8.4.3 Cold workability

For the cold working (mainly the cold pressing) of the
case hardening steels and of the through hardening steels,
the treatment condition “annealed for spheroidization
of carbides” {GKZ} (see Table 5) is the one coming main-
ly into consideration.
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8.5 Structure
8.5.1 Austenitic grain size of the case hardening steels
and of the heat-treatable steels

The steels must be fine-grained, i. e. their structure must

consist basically of grains in accordance with the character-

istic size numbers = 5. However, when carrying out a
re-check in accordance with EURONORM 103-71, Sec-
tions 3.5.1 and 3.5.3, isolated grains of sizes 4 and 3 will
still be permitted.

Naore: ADIN Standard containing the corresponding
data Is in course of preparation.

B.5.2 Carbide configuration

In the case of deliveries in the treatment conditions
“annealed for spheroidization of carbides” (GKZ) and
“annealed for the spheroidization of carbides + cold
worked” (GKZ + K], the carbides must be fully sphero-
idized in the case of the through hardening ball and
roller bearing steels, and predominant!ly spheroidized in
the case of the stainless steel and of the high temperature
hardness ball and roller bearing steels. The case harden-
ing steels may exhibit incompletely spheroidized car-
bides {pearlite} in these conditions.

® Reguirements relating to carbide size, pearlite percent-
ege, carbide lattice, carbide forming-in and carbide band-
ing shail if necessary be mutually agreed in advance at
the time of placing the purchase order, on the basis of
the Stahl-Eisen-Priifblatt 15201).

8.6 Non-metallic inclusions

The steels shall exhibit a high degree of purity.

The determining characteristic cumulants K in this
respect, in accordance with Stahl-Eisen-Prijfblatt

1570 1) are specified in Table 7. in the case of the air-
meited through hardening bail and roller bearing steels,
the oxides and sulphides are rated, whilst in the case of
the case hardening and heat-treatable steels, only the
oxides are rated.

® As regards the stainless steels and high termperature
hardness steels, and also all steels which are not air-
melted, the requirements concerning them shail be
mutually agreed at the time of placing the purchase
order, if necessary.

8.7 Swurface condition

8.7.1 All products shall exhibit a surface which complies
with the standards of workmanlike manufacturing con-
ditions.

8.7.2 Peeled, ground or otherwise machined bright steel
products must be free from surface flaws and surface
decarburization. The “rofi-peeled” surface execution
which is sometimes ordered does not count as bright steel.
® {f the naturally occurring surface strain hardenings and
the roughness are likely o affect the utilization adversely,
then special arrangements concerning the as-delivered
condition can be made at the time of placing the purchase
order,

Any surface unevenness resulting from machining and due
fo the process (e. g. fluting in the transverse direction of
the bars} shall not be assessed as a surface defect on con-

1) See page 1
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dition that any such unevenness is situated within the
permissibie dimensional deviations.

8.7.3 Wire rod, rolled steel bars and drawn bright steal

8731 Through hardening, stainless
and high temperature hardness
steels

The specifications contained in Table 8 and Fig. 1 apply

to the permissible depth of surface cracks and of surface

decarburization.

8732 Case hardening steels and
heat-treatable steels

The specifications contained in Table 9 and Fig. 1 apply

to the permissible depth of surface cracks and of surface

decarburization.

8.7.4 e Inthe case of product shapes, surface executions
and dimensions other than those featured in Tables 8

and 9, such as for example forged steal bars, the require-
ments relating to the depth of surface defects and/or of
surface decarburization shall, if necessary, be mutually
agreed at the time of placing the purchase order.

9 Heat-treatment

The specifications of Table 11 apply to the heat-treat-
ment,

10 Testing
10.1 @ Accaptance tests

The manufacturar shall on the basis of his own judgment
and on his own responsibility take atl the necessary steps
in connection with his manufacturing process and testing
procedures to ensure that the requirements in accordance
with Section 8 are satisfied,

The purchaser may arrange for acceptance tests in con-
nection with the requirements in accordance with Sec.
tion 8 to be carried out, at the time of placing the pur-
chase order. Such acceptance tests will as a general rule
be carried out by experts of the supplier, but by special
agreement at the time of placing the purchase order they
may be carried out by outside persannel duly appointed
by the purchaser. Unless anything to the contrary has
been mutually agreed, the provisions contained in Sec-
tions 10.2 to 10.4 shall apply to the acceptance tests.
Even if no aceceptance tests have been agreed, the delivery
must comply with the requirements in accordance with
Section 8.

10.2 Test unit, extent of testing,
sampling and test method

The details featured in Table 10 apply to the above iterns,

Footnotes to Table 1.

1) Elements which are not featured in this Tabie may not be deliberately added to the steel except for the purpose
of finish-treating the meit. Every suitable precaution must be taken to ensure that no such elements are inadvert-
ently added via the scrap or via other substances used for manufacture; percentages of companion elements are
however permissible on condition that the specified values of mechanical properties and of hardenability are satis-
fied, and that the usability of the product is not impaired.

2) In the case of steel melted or remelted under vacuum, the manganese content may be allowed to drop stightly
below the iower limit specified.

3} In the case of melting or remelting under vacuum, or of remelting according to the electroslag process, the phos-
pherus and sulphur contents shall each be < 0.015 %,

4} ® A lower carbon content may be mutually agreed at the time of placing the purchase order.

5) @ AC content of 0.95 10 1.10% may also be mutually agreed at the time of placing the purchase order.

6) ® Unless anything to the contrary has been mutually agreed at the time of placing the purchase order, the silicon
content may be lower than the lower limit specified, :

7} ® Subject to mutual agreement between purchaser and manufacturer, the steel may be ordered with a higher
maximum sulphur content.

8} This grade is always melted according to a special process.
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10.3 Re-tests

The provisions of DIN 17 010 {at present still in draft
form} apply to the above item.

10.4 @ Test certificates

Tests in connection with deliveries of steels in accordance
with this Standard shall be certified by means of certificates
in-accordance with DIN 50 048, The type of certificate

shall be mutually agreed at the time of placing the purchase
order,

11 & Marking

The products shall be suitably marked with the manu-
facturer's trade marke, the code number or the material
number of the steef grade, the melt number and, if this
last item has been mutually agreed at the time of placing
the purchase order, the treatment condition.

12 Complaints 2}

12.1 Any objections relating to external and internal

defects may only be raised in cases where such defects

adversely affect the processing and utilization appro-

priste to a given steel grade and a given product shape
' more than just marginally,

12.2 The purchaser shall give the supplier the opportun-
ity to convince himself that the complaint is justified, in
so far as possibie by the submission of samples of the
rejected material and of samples of the delivered material.

10

Depth of defect in mm

¢ 510 20

i)

B

30 40 50 B0 70

Diameter in mm

"mﬂl
90 100

Figure 1. Marking of the surface crack depth classes A,
Band C

2} See "Explanations” 1o DIN 17 010 for the exptana-
tions relating to this complaints clause in quality
Standards for iron and steel.
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Table 2. Product shapes and treatment conditions 1} predominantly applying to the steels

o

DIN 17 230 Page 7

Rings and discs

Herdened and
tampared {V)

Annealed for spheroidi-
zatinn of carbides + ma-
chined (GKZ + machined}

Anngaled for spheroidi-
zation of carbides (GKZ)

Heat-treated for ferritic-
pearlitic structure (BG}

Heat-treated to achieve o
given tensile strength {BF)

Tubes

Annezied for sphearoidiza-
tion of carbides + cold
finished + soft annealed
[GKZ + K + )

Annealed for spheroidize-

" |tion of carbides + cold

finished (GKZ + K}

Annsesled for spheroidiza-
tion of carbides + peeled
(GKZ + SH|

Annealed for spheroidi-
zatipn of carbides (GKZ)

Heat-treated for ferritic-
pearlitic structure + cold
finished (BG + K)

Heat-treatad for ferritic-
pearlitic structure {BG)

Wire

Annealad tor spharoidiza-
tion of carbides + coid
drawn + soft annasled
(GKZ+K + G

Annealed for spheroidiza-
tion of carbides + cold
drawn {(GKZ + K)

Annealed for sphernidi-
zation of carbides (GKZ)

Untreated (U}

Steel bars

Annealed for spheroidi-
zation of tarbides +
ground (GK2 + groynd)

Through hardening steels

Case hardening steels

Heat-treatable steels

Stainless steels

Annaested tor spheroidiza-
tien of carbides + pealed
(GKZ + 5H)}

High temperature hardness steels

Annealed for sphercidiza-
tion of carbides + cold
drawn (GKZ + K)

Annealed for spheroidi.
zation of carbides (G KZ}

Heat-treated for ferritic-
pearlitic structure (BG)

Heat-treated to achieve
a given tensile strength(BF)

Untreated (U}

Billets

;I'r;;atad for shearability 2)
[

Untreated {U)

X

x
x

x

>

X

X
=

x

Product

Material
number

1.3501
1.3505
1.3520
1.3537
1.3536
1.3539

1.3521
1.3523
1.3531
[1.3533

1.1219
1.3561
1.3563
1.3565

1.3541
1.3543
1.3549

1.3551

1.3553
1.3558

Treatment condition
Steel grade

Code number

100 Cr 2

100Cr 6

100 CrMn 6

100 CrMo 7
100CrMo 7 3

100 CrMnMo 8

17 MnCr §
19 MnCr5

16 CrNiMo 6

17 NiCrMo 14

Cf 54
44 Cr2

43 CrMo 4
48 CrMia 4

X45Cr13
X102 CrMo 17
XBICrMoV 181

80 MoCrV 42 18

XB2WMoCrV 654
XT5WCrY 18441

1) Marking of the relevant interretation by means of a cross X.

2) These steals are not usually sheared in cases where their diameter exceeds 120 mm approx.; in the case of such dimensions, the steels must be capable of beirg sawed.
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Table 3. Permissible deviations of sample analysis values from the limiting values valid for the ladle analysis
in accordance with Table 1

1 2 3 4 5 6 7
Permissible deviations 1) 2} for the group of
El Permissible percentage .
ement i } i
in the ladle analysis through case heat-treatable stainless high
hardening hardening stagis staels temperature
% steels steels hardness steels
< €60 - * 002 +0.02 +0.02 -
C -
> 060 < 1,10 +0,03 - - +0,03 +0,03
+
< 040 +£0.03 +0,03 +008 - 903
Si
+ 0,05 + 0,
> 040 < 1,00 +0,05 - - s 505
+ *
< 1,00 +0,04 +0,04 +0.04 8‘03 8'04
Mn
> 1,00 < 140 +0.06 =006 - - -
+ 0.005 + 0,005 + 0,005 + 0,005 + 0,003
< 0035 0 0 o - 0 0
Pand S ‘
+ 0,010
> 0,035 € 0045 - - - 0 -
< 200 =005 +005 +0,05 - -
> 2,00 <100 +=0,10 - - - + 0,10
Cr -
> 100 < 150 - - - 0,15 -
> 150 < 19.0 - - - +0.20 -
< 030 +0,03 +0.03 +0,03 - -
: F
> 030 <« 0860 =005 *+0,05 - - 3.03
Mo
> 060 < 175 - - - +0,05 -
> 175 < 520 - - - - +0.10
+ +
< 100 003 i _ 9,03 B
Ni - > 1,00 £ 200 - *+ 0,05 - - -
> 200 < 375 - * 0,07 - - -
< 1,50 - - - +0.03 +0,05
\
> 1,80 < 200 - - - - +0.10
< 7.00 - - - - £0,10
w
> 700 < 185 - - - - +0,20
Cu < 030 + 8.03 + 8,0.‘3 + 8,03 + 8,03 _
1) For one melt, the deviation of an element in the sample analysis may be situated either only below the minimum
value or only above the maximum value of the range specified for the ladle analysis, but not both simultaneously,
2} These values apply to diameters < 160 mm or to cross-sections of equal area.
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Table B. Hardnass in the usual as-delivared conditions

Hardness in the condition
Steel grade GKZ;
GKZ + SH;
c BF BG BG 4+ K GKZ + GKZ+ K IGKZ+K+G
. d
Code Material groun
umber namper | TR0 HEN | BN | HEU L HEN ) Hen | Hens)
Through hardening steels
100 Cr 2 1.3501 3) - - - 207 2414)%) 207%)
100Cr6 1.3505 3 - - - 207 2414)%) 2079)
100 CrMn 6 1.3520 3 - - - 217 2519) - 5
100CrMo 7 1.3537 3) - - - 217 2515) - &
100CrMo 7 3 1.3536 3 - - - 217 2519) - 9
100 CrMnMo B 1.3539 ) - - - 217 - -
Case hardening steels
17 MnCr 5 1.3524 255 56 bis 207140 bis 187 2407 170 207¢) 170%)
19 MnCr 5 1.3523 255 170 bis 237|152 bis 201  2507) 180 220¢) -
16 CrNiMo 6 1.3531 255 179 bis 227)15% bis 207] - 180 2299) 180
17 NiCrMo 14 1.3533 255 - - - 241 - -
Heat-treatable steels o)
Ci 54 1.1219 255 - - - - - -
44Cr2 1.3561 255 - - - - - -
43 CrMo 4 1.3563 255 - - - - - -
48 CrMo 4 1.3565 255 - - - - - -
Stainless steels
X45Cr13 1.3541 3 - - - 248 2698) 248
X 102CrMo 17 1.3543 B - - - 255 2858) 255
X 89 CrMoV 18 1 1.3549 3) - - - 255 2859) 255
High temperature hardness steels
B0 MoCrV 42 16 1.3551 3) - - - 248 2858) 248
XB2ZWMaCIVE54 1.3553 3 - - - 248 2858) 248
X75WCrV 1841 1.3558 3 - - - 255 293°9) 255
1} HV in the case of thin products.
2) Guide values.
3) See Section 8.4.1 re. shearability of this steel.
4} The hardness of steel wire for needle bearings anneated for spheroidization of carbides and cold drawn may
amount up to 320 HB approx.
5) The hardness for cold finished tubes may amount up to 320 HB approx.
€) In the case of tubes, the hardness in this condition can amount up to 250 HB3.
7) Guide value for tubes. ‘
8) Guide values. Depending on the degree of cold warking, the values may be situated up to 50 HE approx. above
those for the condition “‘annealed for the spheroidization of carbides'* (G KZj.
9} In the case of tubas, the hardness in this condition can amount up to 220 HE.
10} See also Table B.
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Tabie 6, Mechanical properties of the heat-treatable steels at room temperature {applicable to longitudinal samples) 1}

oie [ Yoo | e [ Elorton | Sonacton | e

stress) rength (Lo= 5do) fracture energy 3)
Code Material mm N/mm? Nimm? % % J
number number i, o min min
< 16 520 750 to 800 12 30 -
cts4 1.1219 > 16< 40| 450 700 to  B50 14 35 -
> 40 < 100 400 650 to 8OO 15 40 -
< 16 650 200 to 1700 12 35 3s
44Cr2 1.3561 > 16 < 40 550 800 to 950 14 40 40
> 40 < 100 400 650 to 800 15 a5 40
< 18| 500 1100 to 1300 10 40 35
> 16 < 40 750 1000 to 1200 11 45 40
43CrMo 4 1.3563 > 40 < 100 650 900 to 1100| 12 50 40
> 100 < 160 550 800 to 850 13 50 40
> 160 < 250 500 750 0 900 14 55 40
< 18  900° {1100 to 1300 9 40 as
> 18 < 40 7807 [1000 to 1200 10 45 35
48CrMo4<) | 135654 |> 40 <100{ 700 900 to 1100 12 50 35
> 100 < 160 650 850 to 1000 13 50 as
> 160 < 250 600 800 10 950 13 50 3s

'} For diameters up to 25 mm, the test specimens shall be taken fram the centre of the sample section; for larger
diameters, the sample axis must lie 12.5 mm beneath the surface

2} Please note Section 8.3.5.

3) These values apply to the mean value from 3 DVM samples in accordance with DIN 50 115. {DVM = German Tech-
nical Materials Testing Association). One individual value may be allowed to lie up to 30 % below this mean value.

4) This steel is mainly used for fairly large dimensions and simple components,

Table 7. Degree of purity of air-melted through hardening ball and roller bearing steels
and of case hardening and heat-treatable steels

Steol bars Forged rings Characteristic cumulant K | Characteristic cumulant K
or rollef:l tubes {oxides + suiphides) (oxides)

Diameter . Wall thickness for through hardening ball for case hardening and

d 5 and roller bearing steels 1) | heat-treatable steeis 2} 3)

mm mm

4 > 200 s > 100 K4 < 22 K4 < 45
140 < d < 200 70 < s <100 K4 < 20 K4 < 40
100 < d < 140 50 «<s<g 70 K4 < 18 K4 < 35
70 < d <100 5 «<s< 50 K4 < 15 K4 < 30
BJB<cdg 70 175 <s< 35 Ka < 12 K4 < 25
17<d< 35 85 <5< 17,5 K3 <15 K3 < 30
B<d<g 17 s< BS K3 < 10 K3 < 20
d< B8 K2 < 12 K2 <25

T} For the steel 100 Cr 6 {1.3505) these values only apply on condition that the maximum sulphur content
specified and agreed at the time of placing the purchase order was not to exceed 0.025 %

2} These data are tentative.

3} ® The overall characteristic cumulants (oxides + sulphides) shall, if necessary, be mutually agreed, taking
the max. permissible sulphur content into account,
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Table 8. Parmissible dapth of surface cracks and of decarburization for the through hardening,
the stainless and the high tamperature hardness steels

Permissibie crack depth ')

Permissible decarburization depth

Product shape and untreated | heat-treated untreated | heat-treated
surface exaecution mm
max Myx
Rolled steel bars crack depth class A2)| crack depth class A 0.008 x d 0.01 xd
d > 20mm crack depth class B2} - 0.008 x d -

Bright steel bars, drawn

- crack depth class C -

subject to mutual

Bright steel bars, machined

- no cracks

{see Section B.7.2)

agreement

no decarburization

R . subject to mutual subject to mutual
Wire rod crack depthclass C | crack depth class C agreement agreement

. . subject to mutual
Bright wire, drawn - crack depth class C agreement

1} See Fig. 1 re. permissible crack depths for the various crack depth classes.
2} @ The desired crack depth class must be specified at the time of placing the purchase order,

Table 9. Permissible depth of surface cracks and of decarburization for the case hardening and

haat-treatable steels

Product shape and

Permissible

Permissible decarburization depth 2}

crack depth 1} untreated I heat-treated
surface execution mm
max, max
Crack depth class A 3) 0015 xd 0,02 xd
Rolled steet bars and wire Crack depth class B 3) 0.015x4d 0.02xd
Crack depth class C 3} 0.015%xd 0.02x4d

1} See Fig. 1 re. permissible crack depths for the various crack depth classes.
2} Not applicable to case hardening steels.

3) ® The desired crack depth class must be specified at the time of placing the purchase order.
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DIN 17 230 Page 13

1 2 3 4 5 6 7
ing 3

SN f quali i Test riL;Tebs:r sN;mf;ir o Sa:éi’é'r"c?. || Test methog

No. ature of quality reguirement unit 2) ] amp k per . according to

pieces test piece ing to

1 Chemical composition

1z | in accordance with the iadle analysis S 4 4 & 7)

1b | in accordance with the sample analysis S > 1/meh 5) =19 6} 7)

2 Hardenability in the end quench test S 1/meit 1 DIN 50 191 DIN 50 191

3 Hardness in the condition

3a | Treated for shearability (C) S+ W+ Ag 1 5)

3b | Heat-treated to achieve a given S+ W+ AE 1 5
tensile strength (BF) DIN 50 351 or

3c Heat-treated for ferritic-pearlitic S+ W+ AH 150t 9 5) DIN 50 133
structure (BG) but Part 1 in the

3d - Annealed for spheroidization S+ W+ AL max. 39} 1 5) case of thin
of carbides (GKZ) S+ W+ Ag) 1 5) products

3e | Annealed for spherpidiziation of car-
bides + cold worked {GKZ + K] S+ W+ A8 1 5)

3f | Annealed for spheroidization of car-
bides + cold worked + soft annezled
(GKZ+K +G)

4 Mechanical properties - 1/801, DIN 50 145
in the hardened and tempered S+ W+ AB but 1 5) DIN 50 115
condition (V) max. 38}

5 Structure

5a Austenitic grain size 3 t/melt 1 EU 103-71 EU 103-71.

. Section 3.3 | Sections 3.4.7113)
and 353
5b | Carbide configuration S+ W+AS 112 112) SEP 1520'¢) | SEP 152014}
5S¢ | Percentage of non-metallic inclusions s see see SEP 157019 |SEP 1570 and
' SEP 157019 | SEP 157010) SEP15708bl. 119}

6 Surface

6Ga | Surface decarburization {with the S+0+W+A 119) 112) DIN 50 192 ]
exception of case hardening steels)

6b | Other surface condition S+O+A 5) 5) 5) 5y

1} The data relating to the test mathods (colurnn 7] are also valid in arbitration: cases,

2} A,D Sorws= Separate tests according to dimensions, surface executions, meits or heat treazment lots. In the case of heat-
treatment in continuous furnaces, each 15 t or commenced portion of 15 tshall count as one heat-treatment tot.

3) For the Brinell hardness 1est {DIN 50 351), the provisions of DIN 1505 Part T must also be taken into consideration.

4) ® The chemical composition of the melt shall be notified if this has been mutually agreed at the time of placing the
purchase order.

5) ® To be mutually agreed at the time of placing the purchase order if necessary,

8} For the sample analysis, chips shall be removed uniformly across the entire cross-section of the product to be tested,

7} Handbuch fiir das Eisenhiittenlaboratorium (Handbook tor the Ferrous Metallurgy Laboratory), volume 2 volume 5 {suppie-
mentary volume), Disseldort, Verlag Stahigisen mbH, most recent edition in each cass.

8] Products with thicknesses which do not differ greatly from one another (thickness ratio approx. = 1.5} may be lumped to-
gether in & tingle test unit.

%) ® Inthe case of rolled and forged rings and discs of fairly large dimensions, the number of test pieces shall be mutuaily agreed,

10} Stah)-Eisan-Prifbiatt 1670 and Stahl-Eisan-Prifblaty 1570 Beiblatt 1 {obtainable from Verlag Stahieisen mbH, Postfach B229,
4000 Disseldort) .

11} In arbitration cases, the decarburization depth shall be deemed to be the distence beiween the surface and the layer at which
the carbon content attains a value of 90 % of the lower limiting value specified in Table 1, kn order tc determine this decerbur-
ization depth, the procedure described in DIN 50 192, May 1977 edition, Section 6.3 shall be foliowed., In the case of loca!
decarburization, the decarburization depth shall be determined metallographicelly on samples in the as-delivarad condition.

12} @ Providad nothing to the contrary has besn mutuslly sgreed at the time of placing the purchase order.

13} For the determination of the quenching grain size, the sampims shall be austenizad at 930°C (4 hours holding time] in the case
of case hardening steels, end at B50 °C (90 minutes hoiding time} in the case of heat-treatsble stesis. As so0n as s correspond-
ing DIN Standard hat besn published, the provisiens It will contain shall be the ones appliceble hers,

¥4) Sishi-Eisen-Priifblatt 1520, (Obtainable from Verlag Stahisisen mbH, Postfach 8229, 4000 Disseldor{).
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Appendix A
Dimensional Standards mainly applicable to the steels of this Standard

For hot rolled wire:
DIN 58 110 Steel wire rod; dimensions, permissible variations, weights
DIN 59 115 Steel wire rod for bolts, nuts and rivets; dimensions, permissible variations, weights

For hot rolled steel bars, flat steel or wide flat steel and for hot forged bars:

DIN 1013 Part 1 Steel bars; hot rolled round steel for genera! purposes; dimensions, permissible variations for
dimension and form

DIN 1013 Part 2 Steel bars; hot rolled round steel for special purposes; dimensions, permissible variations for
dimension and form

DIN 1014 Part1 Steel bars; hot rolled squares for genera! purpose; dimensions, permissible deviations on
dimension and form

DIN 1014 Part 2 Steel bars; hot rolled squares for special purpose; dimensions, permissible deviations on
dimension and form

DIN 2077 Spring steel, round, hot roiled ; dimensions, permissible deviations on dimension and form
DIN 7527 Part € Steel forgings; machining allowances and permissibie variztions for open-die forged bars
DiN 59 130 Steef bars; hot rolled round steel for bolits and rivets; dimensions, permissible deviations on

dimension and form

For bright, ground an polished bars:

DIN 175 Polished round steel; dimensions, permissible variations according to ISA tolerance zone hg,
weights '

DIN 668 Bright round steel; dimensions, permissibie variations according to ISA tolerance zone h11,
weights

DIN 871 Bright round steel; dimensicons, permissible variations according to ISA tolerance zone hS, weights

DIN 59 360 Grinded and polished round steel bars; dimensions, permissible variations according to ISA

tolerance zone h7, weights

For forgings:
DIN 7527 Part3 Steel forgings; machining allowances and permissible variations for seamless open-die forged rings
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Appendix B

Comparisnon hetwesn the code numbars and material numbers used in this Standard and the code numbars and matarial
numbers previously used by the ball and roller bearing industry for the corresponding steel grades.

Table B1.
In this Standard 1} Previousty 1)
Code number Material number Code number Material number
100Cr2 1.3501 105Cr2 (W1) 1.3501
100Cr6 1.3505 100Cr 6 (W 3) 1.3505
100 Crn 6 1.3520 100 CrMn 6 (W 4) 1.3520°
100CrMo 7 1.3537 100 CrMo 7 (W 24) 13537
100CrMo 7 3 1.83538 100 CrMo 6 (W 5) 1.3536
100 CrinMo 8 1.3539 100 CrivinMa B {W 7) 1.3539
17 MnCr § 1.3521 16 MnCr 5 1.7131
18 MnCr 5 1.3523 20MnCr 5 1.7147
16 CrNiMo & - 1.3531 17 CrNiMo @ . 1.6587
17 NiCrMo 14 1.3533 18 MiCrMo t4 1.3533
Cr54 1.1219 Cr 63 1.1213
44Cr 2 1.3561 46Cr2 1.7006
45Cr2 : 1.7005
43CrMo 4 1.3563 41 CrMo 4 ' 1.7223
' 42 CrMo 4 17225
48CrMo 4 1.3565 50CrMo 4 1.7228
. ' 49‘CrMo 4 1.7238 -
X45Cr13 1.3541 X40Cr13 1.4034
X 102CrMo 17 1.3543 X 105 CrMo 17 14125
X B89 CrMoV 18 1 1.3549 X 90 CrMoV 18 ' 14112
éo MoCrv 4216 ° 1.3551 81 MoCrv 42 16 1.2369
XB82WMoCrves 4 1.3553 §6-5-2 1.3343
X75WCrv 1841 1.3558 518-0-1 1.3355
') The changeover in the code numbers and in the material numbers was dictated by the need to avoid any risk of
confusion with similar grades as regards their chemical composition, but which are supplied in accordance with
different conditions of delivery.

Further Standards and documents
DIN 17 007 Part2 Material numbers; system of the principal group 1: steel
DIN 17 0%4 Part 1 Heat treatment of ferrous materials; technical terms and axpressions

DIN-Normenheft {Standards Book} 3 Code numbers and material numbers of the ferrous materials in DIN Standards
and in Stahi-Eisen Material Sheets
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Explanations

1. This first edition of a DIN Standard on balt and rolier
bearing stee!s replaces the “Stahl-Eisen” conditions of
delivery 350—53 — Ball and Roller Bearing Steels;
Technical Conditions of Delivery — and also the
*Stahl-Eisen” Material Sheet 35053 ~ Ball and
Rolier Bearing Steels; its contents are modelied on the
EURONQRM 94 — 73 — Ball and Roller Bearing Steels;
Quality Specifications — published by the European
Coal and Steel Community (ECSC), and on the Stand-
ard IS0 683/XVIH — 1876 published by the Inter-
national Qrganization for Standardization (1S0):

Heat-treated steels, alloy steels and free-cutting
steels — Part 17: Ball and roller bearing steels

However, this Standard has been modetled on exist-
- ing DIN Standards in so far as its layout is concerned.

This Standard also differs from the above-named inter-

national Standards in the following respects:

a} As regards the selection of grades, more attention
was paid to Germany’s special needs, with the
result that on the one hand some of the steel grades
standardized in EURONORM 84 — 73 and in
IS0 6B3/XVI! have not been incorporated in this
Standard, whilst on the other hand heat-treatable
steels have been incorporated additionally (see
also item 2 of the Explanations in this respect).

At the end of these Explanations, you will find a
comparison table of the steel grades in accordance |
with this Standard with those in accordance with
EURONORM 94 — 73 and with 150 683/XVII.

b} EURONORM 94 — 73 and 180 683/X VI feature
minimum hardness values for a hardenability test
applicable to the through hardening, the stainiess
and the high temperature hardness steels, on
sampies to be guenched on all sides, the hardness
values having to be demonstrated in the tempered
condition. No similar table of values has been
incorporated in this Standard, as the consensus of
opinion of the ball and roller bearing manufacturers
was that there was no need for it.

The limiting values of hardness in the end quench
test differ slightly, in the case of steel 17 MnCr &
{material number 1.3521) and of steel 17 NiCrMo 14
{material number 1.3533), from those for the com-
parable grades in EURONORM 84 — 73 and in

ISO 683/X VL.

The specifications relating to hardness in the usual
as-delivered conditions (Table 5) deviate in part
from those of EURONORM 94 — 73 and of

ISO 683/X V1.

The specifications relating to heat-treatment
(Table 11) are partially not in agreement with

P2

c

d

e
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those of EURONORM 94 — 73 and of ISO 683/
XViL.

Aeccording 1o EURONORM 84 — 73 and

18O 683/XVII the requirements relating to the
content of non-retallic inclusions must, if neces-
sary, be specially agreed mutualiy at the time of
ptacing the purchase crder, for all steef groups (see
aiso ttem 3 of these Expianations in thic connec-
tion).

The specifications reiating to the permissible depth
of surface scracks and of decarburization deviate
from those of the |nternationai Standards. In addi-
tion, no distinction is made in these requirements
in connection with the subsequent processing of
the products concerned, Nevertheless, different
permissible decarburization depths are specified in
this Standard for the untreated {"as-rolled™) con-
ditior: than those applying to the various heat
treatrnent conditions. 1T should also be noted that
the permissible decarburization depths stipulated
in this Standard do not apply to the mean value
{which is the usual practice} but 1o the maximum
vatue which arises; this represents a more stringent
reguirernent in comparison with the International
Standards.

This Standard does not feature any requirement
classes.

f

—

g

h

2. Differences between the heat-treatable steels featured
in this $tandard and the comparabie grades featured
in the editions of DIN 17 200 and DIN 17 212 valid
today reside mainly in the limitation of the content
of non-metallic inclusions and in the stipulation of
permissible depths of surface defects and of permis-
sible decarburization depths.

3. The perrnissible contents of non-metallic inclusions

stipulated in Tabie 7 apply to oxides + sulphides in
the case of the through hardening steels, and to
oxides only in the case of the case hardening steels
and of the heat-treatable steels, The steel manu-
facturers drew our attention to the fact that in their
opinion the values specified for the overall charac-
teristic cumulant “oxides + sulphides™ are no longer
attainabie in the case of case hardening and heat-
treatable steels at sulphur contents of approx.

0.015 or 0.020% and over,

in the case of the staintess and of the high tempera-
ture hardness ball and roller bearing steels, there are
as yet no adequate data available to enable any vaiues
to be stipuiated; in order to enable such values to be
incorporated in the subsequent edition of this Stand-
ard, suitable data will be collected in the meantime.
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Table 12. Comparison of ball and roller bearing steels in accordance with this Standard
with those in accordance with EURONQRM 94 — 73 and with 150 683/XVIIl — 76

Ball and rolier bearing steels in accordance with
DIN 17 230 EURONORM 94 -73 IS0 6B3IXVII-T76
Code number - | Material number Code number 1) Number of the steel grade 1)
Through hardening steels
100Cr 2 1.3501
100Cr 6 1.3508 100Cr 6 ] 1 .
2
100 CrMn 6 1.3520 100 CrMn 6 L ] 3 o
100CrMo 7 1.3537 100CrMo 7 O 4
100CrMo 7 3 1.3536 100 CrMnMo 7 L 5
100 CrivinMo 8 1.3539
Casa hardening steels
17 MnCr & 1.3521 16MnCr5SF ' [ ) 10 ®
19MnCr 5 1.3523
16 CrNiMo 6 1.3531
11
20 NiCrMo 2 F 12
20 NiCtMo 4 F 13
20NiCrMo 7 F 14
18 NiCrMo 6 F f 15
17 NiCrMo 14 1.3533 1B NiCrMo 14 F L 16 L J
Heat-treatable steels
Ct 54 1.1219
4aCr2 : 1.3561
43CrMo 4 1.3563
48CrMo 4 1.3565
Stainless steels
X45Cr13 1.3541 X45Cr13 ® : 20
X102CrMo 17 1.3543 X 100 CrMo 17 ® 21 &
X 89 CrMoV 181 1.3549
High temperature hardness steeis
80 MoCrV 4216 1.3551 80 MaCrv 4016 X 30 e
X B82WMoCrves 4 1.3553 XBOWMoCIVEs54 [ ] 31 x
X 75WCrV 184 1.3558 X75WCrv 184 1 ] ‘ 32 .
') In this column the degree of conformity of the chemical compasition of the steels in accordance with this Standard
on the one hand with the steels in accordance with EURONORM 9473 or with (SO 683/XVI1~76 on the other
hand is indicated, _
Significance of symbols: X = complete conformity; ® = minor deviation: © = appreciabfe deviation






