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WO 93/24671 PCT/SE93/00439

STEEL FOR BALL AND ROLLER BEARINGS
BACKGROUND OF THE INVENTION

1. Field of the Invention »

This invention relates to a steel for ball and roller
bearings and similar applications.

2. Description of the Prior Art ,

Ball and roller bearings have to withstand high loads under
extended periods of time and at temperatures that may temporari-
ly rise to 250°C. Many times they are wofking in contaminated
environments and thus must withstand abrasion by hard and'abra—
sive particulate material. Further, ball and roller bearings
must have high dimensional stability and reproducibility while
at the same time being as easy as possible to manufacture.

Known in the art are various kinds of steel, which are used
or have been suggested for use in the production of ball and
roller bearings, components thereof, and for similar applica-
tions.

One steel widely used for ball and roller bearings is SAE

- 52100, containing 0.98 - 1.10 % C, 0.15 - 0.35 % Si, 0.25 - 0.45

% Mn, max. 0.025 % P, max. 0.025 % S, 1.30 - 1.60 % Cr, and max.
0.10 % Mo. The strength of the steel, which is a mechanical
property of‘major importance, is high and this steel results in
ball and roller bearings of good mechanical properties, but
still there is a need for even higher quality steel for manufac-
turing ball and roller bearings.

A further need is to accomplish a steel resulting in good
mechanical properties while at the same time being improved with
regard to ease of hot working, reproducibility of product pro-
perties such as dimensional stability and long life under high-
load conditions, where resistance against fractures caused by |
fatigue and wear are important factors.

SUMMARY OF THE INVENTION

One object of the invention is to provide an improved steel
for ball and roller bearings with improved functional properties
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compared to prior art steels.

Another object of the invention is to provide an improved
steel for ball and roller bearings with improved manufacturing

properties.

These objects are achieved with the steel for ball and roller..
bearings and similar applications according to the invention

containing, in % by weight:

0.75 -
0.01 -
0.15 -
0.90
0.10 -

the rest up to 100% being iron and other residual elements

0.90
0.14
0.50
1.50
0.50

N de o° Je

%

Carbon
Silicon
Manganese
Chromium
Molybdenum

normally present in steel, and

with the further proviso that the total area percentage of
oxide inclusions must not exceed 0.0012 %, that the area per-
céntage of titanium-carbonitrides must not exceed 0.0015 %, and
that the area percentage of sulphide inclusions must not exceed
0.030 %, the respective area percentages being measured accor-

PCT/SE93/00439

ding to the inclusion rating method defined in the Swedish

Standard SS111116, wherein the field of vision shall be 0.8 mm
and the number of fields of vision to be surveyed shall be at

least 1000.

According to a preferred embodiment of the invention the

steel contains, in % by weight:

0.83 - 0.88
0.05 - 0.14
0.20 - 0.30
0.005 - 0.015
1.05 - 1.15
0.18 - 0.23

%

%
%
%
%
%

Carbon
Silicon
Manganese
Sulphur
Chromium
Molybdenum.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The features determining the characteristics of a steel are
the content of alloying elements, microstructure and metallurgi-
cal imperfections. While the presence of certain elements in a
steel of this kind is harmful and should be avoided as much as
possible, that of others has both positive and negativeﬁconsequ-

.
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ences regarding properties and workability. One example of an
alloying element of the latter sort is silicon. By substantially
accumulating in the ferrite phase, silicon has a negative effect
on the cold working properties.

With the silicon content in the steel according to the
invention good manufacturing properties are obtained. A reduc-
tion of the silicon content in itself gives a reduced hardenabi-
lity for the steel, which however according to the invention is
compensated for by the combination of the contents of chromium
and molybdenum. ,

Carbon is the alloying element known to- contribute the most
to the hardenability and hardness of steel. However, increasing
the carbon content too much above about 0.8 % carbon not only
affects hardenability negatively, but it will also complicate
the soft annealing procedure due to the carbide network formed.

. Chromium and molybdenum are strong carbide forﬁing elements,
_and contribute significantly to the properties and hardenability
of the steel. When the amount of Mo is increased and the amount
of Cr is decreased, this will result in enhanced strength pro-

perties.

Thus, the combination according to the invention of a modera-
te carbon content with a low silicon content, a comparatively
high molybdenum content and reasonably high manganese and chro-
mium contents, results in a product which has improved manufac-
turing properties, while, at the same time, the finished pro-
ducts have improved characteristics.

With a sulphur content within the limits accordng to the
invention, a well regulated and controlled workability will be
obtained, but it is still low enough to give good material
properties. In the steel according to the invention the sulphide
inclusions will be secondary, while the oxide inclusions and
TiC-inclusions are very limited.

The steel according to the invention can be producéd by known
methods, their adaptation to allow control of the concentrations
of major, minor and residual alloying elements according to the
"invention being within the easy reach of the expert in the art
of producing bearing steel. -

The invention is illustrated by the following examples.



10

15

20

25

30

WO 93/24671

Example

Workability

PCT/SE93/00439

A steel, referred to as 720C was produced, having the follo-

wing composition, in % by weight:

c 0.88

si 0.07

Mn 0.26
P 0.007
S 0.007
Cr 1.06
Ni 0.08
Mo 0.20
Cu 0.11
vV 0.01
Al 0.024
0 6.5
N 72

00 0P 00 0 dC JO 0 O° dP 0 I°

ppm
ppm

‘Workability tests were performed for comparing this steel
with a conventional steel, corresponding to SAE 52100, defined

in ASTM A295.

Workpieces in the form of tubes with thick walls were pro-
duced from the steels 720C and SKF 3. The workpieces were’ 'sub-
jected to cold rolling (also referred to as cold rocking) at

different reduction rates. The mean values of series of tests

are reported in the following table, with the hardness expressed

in H,.
TABLE
Type of steel Reduction Hardness Hardness
rate before - after
reduction reduction
SAE 52100 50 200 300
SAE 52100 ~60 200 rupture
720 C (%) 50 180 270
720 C (*) 75 180 290

(*) with the above composition.
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From the Table it is clearly evident that the steel according
to the invention has a significantly better workability, compa-
red with the control, while the resulting final hardness is well
within the prescribed limits 250 to 300 H,, and close to that of
the control.
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Claims

1. Steel for ball and roller bearings and similar applications,

containing, in % by weight:
0.75 - 0.90 §  carbon
0.01 - 0.14 % Silicon
0.15 - 0.50 % Manganese
0.90 - 1.50 - % Chromium

0.10 - 0.50 % Molybdenun, , ,

the rest up to 100% being iron and other residual elements
normally present in steel, and

with the further proviso that the total area percentage of
oxide inclusions must not exceed 0.0012 %, that the area per-

~ centage of titanium-carbonitrides must not exceed 0.0015 %, énde

that the area percentage of sulphide inclusions must not exceed
0.030 %, the respective area percentages being measured accor-
ding to the inclusion rating method defined in the Swedish
Standard SS111116, wherein the field of vision shall be 0.8 mm
and the number of fields of vision to be surveyed shall be at
least 1000.

2. Steel according to claim 1, comprising, in % by weight: -

0.83 - 0.88 % Carbon
0.05 - 0.14 % Silicon
0.20 - 0.30 % Manganese
0.005 - 0.015 % Sulphur
1.05 - 1.15 % Chromium
0.18 - 0.23 % Molybdenum.
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