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Structures and types
of rolling bearings

Structures of rolling bearings

A rolling bearing normally consists of rings
(inner ring and outer ring), rolling elements
and a cage. The outer ring and inner ring have
the rolling elements between them, which are
The elements are between the outerring and
the inner ring, and are held by the cage to ensure
the smooth rolling.
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ball
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cage

(Deep groove ball bearing)
outer ring

roller
inner

cage

shaft washer
ball

housing washer
cage

(Thrust ball bearing)
Figure 1. Structure examples

Rings (inner ring and outer ring)

The position for the rolling of elements on the
rings is called raceway and the surface of this
position is called raceway surface. The raceway
of ball bearings is also called groove.

ol

Generally speaking, the inner ring and the outer
ring works with shaft and housing respectively.
The inner ring and the outer ring of thrust
bearing is also called the shaft washer and the
housing washer respectively.

Rolling elements

Rolling elements have two types, one of which
is balls and the other one is rollers. The rollers
can be cylindrical rollers, needle rollers, tapered
rollers, spherical rollers or other shapes of
rollers according to the structures.

Cage

The cage is applied to embrace rolling elements
partially to ensure certain distance to neighbor
rollers in circumferential direction.

The cage can be pressed cages, solid machined
cages or engineering plastic cages.
Comparing with full complement (balls or
rollers) bearings, bearings with cage have less
friction and are suitable for the high-speed
rotation.

Classification of rolling bearings

Based on different contact angles, rolling
bearings can be divided into radial bearings
and thrust bearings. Or according to the structure
of the rolling elements and rings, rolling
bearings can be classified into deep groove ball
bearings, self-aligning ball bearings, angular
contact ball bearings, thrust ball bearings,
cylindrical roller bearings, needle roller
bearings, self-aligning roller bearings, tapered
roller bearings, thrust spherical roller bearings
and so on.

According to the rows of rolling elements, they
can be divided into single row, double row and
multi-row (eg, three-row, four-row) bearings.
For general classification of rolling bearings,
please see Figure 2.

Structures and types of rolling bearings
(Figure 2. Classification of Rolling Bearings)
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Characteristics of rolling bearings

Low starting friction coefficient.

Uniform ISO standards and bearing designation. Convenient availability of Interchangeable
products. Easy lubrication and less consumption of lubricant.

One bearing can carry axial and radial load simultaneously.

Convenient emply under high or low temperature condition.

Reintorcement of bearing rigidity by preload.

Comparison of ball bearings with roller bearings

The radial and thrust bearings

Almost all rolling bearings can bear both radial
and axial load simultaneously.

Generally speaking, one bearing should be
considered as a radial bearing this bearing has
a contact angle smaller than 45°with higher
radial load capacity if its contact angle smaller
than 45°. And one bearing should be, otherwise,
considered as a thrust bearing if this bearing
has a contact angle larger than 45°with higher
axial load capability. Some other bearings are
considered as complex bearings, which can
bear the combined axial and radial load.

Ball bearings Roller bearings
§‘ Point contact Linear contact
8 Contact surface is in elliptical Contact surface is in quadrate
E form when being loaded. form when being loaded.
e ; ;
: N 7
£ Y a %%
3 ;
= Res1stan<;e is sma'll'. It is suitable for Torque is higher than ball bearimgs
2 the working condition of low torque, and rigidity is also higher
_§ high ratation speed and low noise. gty gher.
%‘ Hisher Cylindrical roller bearings
§ Low-But can bear both radial load with rib can bear light axial load.
= and axial load. Double-row tapered roller bearings
§ can bear both radial and axial load.

Standard bearings and non-standard
bearings

Standard bearings are those which of the basic
boundary dimension and the tolerance in accord
with international specifications. Non-standard
bearings are designed and manufactured
according to the customers’ requirements.

System of bearing code

Basic bearing code
Standard bearings

Each standard bearing, designed by WSW, has
a basic code, which usually consists of three,
four or five digitals, or combined with letters
and digitals.

The meaning of digitals (or letters and digitals)
is as below:

——The initial digital, or letter or letter group
indicates bearing type.

——The second and the third digital indicates
the dimension series. The second digital stands
for the width (height) series, and the third digital
stands for the diameter series.

——The last two digitals of the basic bearing
code multiplied by 5 will be the inner diameter
in millimeter.

Under certain cases, the digital standing for the
bearing type or the first digital standing for the
dimension series are defaulted. The default
digitals have been listed with brackets in Table
1.

Dimension inner diameter
Series d/5
Bearing ‘ ‘ ‘
Type
0 0 0 0 0

|
|

Bearing Series

Table 1
(0)32 1(0)2 223 302 4(2)2 510 (6)(0)2 719 811
(0)33 (1)22 213 303 42)3 511 (6)(0)3 7(1)0 812
(0)40 1(0)3 232 310 512 6(0)2 7(0)2 822
(0)49 (1)23 27 313 513 6(0)3 7(0)3 823
241 318 514 6(0)4 7(0)4 871
231 319 6(1)0 2344 872
240 320 522 16(0)0 2347 874
230 399 523 617 2349 893
249 323 524 618 894
239 329 619 5600
248 330 SR 637
238 331 533
202 332 534
203
204 3500 542
3700 543
294 3800 544
293
292
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Table 1 (Continued) Table 2 Bearing series code

911 N10 NUP(0)2 uc2 QJ10 Table 2 Bearing series code
912 N(0)2 NUP22 UcCs3 QJ18
913 N22 NUP(0)3 QJ19 Bearing type Bearing series code |  Type code Dimension series code
914 N(0)3 NUP23 UEL2 QJ29 618 6 18
N23 UEL3 QJ39 619 6 19
991 N(0)4 NF(0)2 Q2 Singlerow deep 160 6 (0)0
992 NF(0)3 UK2 QJ3 groove ball bearing gg 2 E(l);g
993 NU10 NF23 UK3 63 % 0)3
994 NU(0)2 QJF10 64 6 (0)4
995 NU22 NN30 QIF18 Double-row deep groove ball 42 4 (2)2
NU(0)3 NNU49 QJF19 bearing (with filling slot) 43 4 2)3
922
NU23 QJF29 719 7 19
924 NI(0)4 QIF2 BN aou 72 7 (0)2
contact ball bearing
NJ(0)2 QJF3 73 7 (0)3
NJ22 74 7 (0)4
NJ(0)3 Double-row angular contact 32 0) 32
NI23 ball bearing (with filling slot) 33 0) 33
NJ(0)4 o : QJ2 0)2
Four-point contact ball bearing Qi3 QJ1 0)3
12 1 0)2
o ; 22 (@))] 22
Self-aligning ball bearing 13 ) 0)
23 (1 23
Code of bearin
gtype NU10 NU 10
0- Double-row angular contact ball bearing The letters followed"N", such as NJ, NU, NU2 NU (0)2
1- Self-aligning ball bearing NUP, stand for types of the bearings. Single-row NU22 NU 22
2- Self-aligning roller bearing and self-aligning NN stands for double-row or multi-row c lii dricaltollee bearin NU32 NU 32
thrust roller bearing cylindrical roller bearing. Y J NU3 NU 0)3
3- Tapered roller bearing NA or NK usually stands for needle roller NU23 NU 23
4- Double-row deep groove ball bearing bearings. NU4 NU (0)4
5- Thrust ball bearing U- Spherical outside surface ball bearing
6- Deep groove ball bearing QJ- Four-point contact ball bearing 329 3 29
7- Angular contact ball bearing ) 320 3 20
8- Cylindrical roller thrust bearing Tapered roller bearing 330 3 30
9- Tapered roller thrust bearing 331 3 31
N- Cylindrical roller bearing 302 3 02
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Table 2 (continue)

Non-standard bearings

The basic code of non-standard bearings
consists of two parts. One is bearing type code
and the other is bearing dimension code.

Type code
Reference to present WSW standards.

Dimension code

Defined as following two methods

1. Dimension series number

a) Standard inner diameter and non-standard
outside diameter or width (height)

The non-standard outside diameter or width
(height) should be indicated by a letter following
basic bearing code of a bearing, which has a
most similar diameter series or width (height
series) with this non-standard bearing. This
bearing can be determined through comparing
the standard OD dimension or width (height)
dimension, or following the extensive rule of
the standard boundary dimension. Please refer
to Table 3.

Table 3

Letter Meaning

X1 | Non—standard outside diameter
X2 | Non—standard width (height)
X3 | Non—standard outside diameter
and width (height)

(Standard inner diameter)

b) Non-standard bore diameter, outside diameter
and width

The non-standard bore diameter, outside
diameter and width (height) should be indicated
by indefinite series code because the comparison
with standard dimension or, extensive rule of
the standard boundary dimension is not
available.

Please refer to Table 4 for the indefinite series
code of WSW bearings.

Bearing type Bearing series code Type code Dimension series code

322 3 22
332 3 32
Tapered roller bearing 303 3 03
313 3 13
323 3 23
239 2 39
230 2 30
240 2 40
Self-aligning roller 2 - =
t bearin 241 2 41
s £ 222 2 22
232 2 32
213 2 03
223 2 23
Single-direction flat oL 2 L
. 512 5 112

housing washer
thrust ball bearin o 2 -
= 514 5 14
Single-direction aligning 532 5 39
housing washer thrust 533 5 33
ball bearing 534 5 34
Double-direction flat 522 5 22
housing washer thrust ball 523 5 23
bearing 524 5 24
Double-direction aligning 542 5) 42
housing washer thrust 543 5 43
ball bearing 544 5 44
Thrust cylindrical - - =
roller bearing - - -
294 2 94

Note:

1. Width series code showed in bracket will be defaulted in bearing series code.
2. Cylindrical roller bearing includes NJ, NUP, N, NF and NH type besides NU type.

Table 4
Type of bearing Basic bearing code

Double-row angular contact ball bearing 4600
Aligning ball bearing 1600
Aligning roller bearing 20600
Tapered roller bearing 30600
Double-row tapered roller bearing with a double-raceway cup 350600
Double-row tapered roller bearing with a double-raceway cone 370600
Four-row tapered roller bearing 380600
Double-row deep groove ball bearing 40600
Thrust ball bearing 51700
Double-direction ball thrust bearing 52700
Deep groove ball bearing 6600
Angular contact ball bearing 7600
Four-point contact ball bearing (double half inner ring) QJ600
Four-point contact ball bearing (double half outer ring) QJF600
Angular contact ball thrust bearing 561700
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Type of bearing Basic bearing code
Double-direction angular contact ball thrust bearing 232700
Cylindrical roller thrust bearing 81700
Double-direction cylindrical roller thrust bearing 82700
Tapered roller thrust bearing 91700
Double-direction tapered roller thrust bearing 92700
L . N600, NU600, NJ600, NF600
Cylindrical roller bearing NUP600 . NN600. NNU600
Self-aligning roller thrust bearing 21700

Note: "00" stands for any proper inner diameter code of bearing.

2. Non-standard bearing notated by inner diameter code
Please refer to Table 5 for inner diameter code notation for non-standard bearings.

Inner diameter is indicated by the quotient, divided by 5 if this
diameter is smaller than 500mm and can be divided by 5.

Other inner diameter is indicated with the actual bore diameter
value (mm) or additive letter. When the bore diameter value
(mm) is integer or with one place of decimal, it can be indicated
with this dimension directly, but be separated from the dimension

When the actual bore diameter value (mm) is with two or more
places of decimals, the dimension is indicated with the integral

For example, NCF6/27X4V, it indicates the cylindrical roller
bearing, indefinite series, with the bore diameter of 27.762 and

Table 5
Inner diameter Indication method
Standard dimension Reference to present standard.
Non- standard . .
. ) series code with"/".
dimension
part and followed by X4.
full filling with rollers.
Example 1:

66/6.4 deep groove ball bearing, indefinite
series, bore diameter is 6.4mm.

Example 2:

61936X1M deep groove ball bearing, non-
standard outside diameter, close to diameterseries
9.

Example 3:

62/14.5 deep groove ball bearing, dimension
series 02, bore diameter is 14.5mm.

Example 4:

52706 double-direction ball thrust bearing,
indefinite series, bore diameter is 30mm.

When the code names several non-standard bearings of same type but slight difference in dimension,

the code are distinguished by adding "—"and seriate number 1, 2, 3[]

For example, 61956X1M
61956X1M-1
61956X1M-2

lllustration to the change of
dimensions and structures

The suffix YA plus number indicates all
technical changes. Please refer to the suffix
illustration for details.

If one type of bearing has two changes on its
structure, the bearing is indicated with YA plus
two digitals. For example, /YA12, it indicates
the surface of outer ring and inner bore of inner

The specification to the change
of the technical requirements

The suffix YB appended with digitals indicates
all variations of technical requirements. See
more details to the specification of bearing
suffix.

If one type of bearing has two changes on the
technical requirements simultaneously, the
bearing is indicated with YB appended with
two digitals. For example, /YB12, see the specific

Note:

ring vary from the standard design. The specific
change can be referenced to the product
catalogue or the supplemented technical
requirements.

If one type of bearing has two or more changes
on its structure at the same time, the bearing
is indicated with YAD.

change to the product catalogue or supple-
mented technical requirements.

If one type of bearing has two or more changes
on its technical requirements, the bearing is
indicated with /YBD.

If one type of bearing has changes both on the
structure and the technical requirements
simultaneously, the bearing is indicated with /YAB.

If the bearing suffix has Y and another letter or the appended number, it is suggested to reference
the product catalogue or the supplemented technical requirements, in order to know the specific

change.

61956X1M:






