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1. CLASSIFICATION OF ROLLING BEARINGS

1.1 Denomination of rolling bearings

All of the rolling bearings consist of inner and outer rings, rolling elements, a cage and
sealing elements. In particular applications, they may be furnished with O-rings, snap
rings, holders, efc.

On image below a brief description of bearing components:

Outer Diameter
Snap Ring

Chamfer
Snap Ring Groove —~_

Outer Ring e 1 — Shield Groove
Shoulder %) Shield
Seal — ' —— Cage
Ball __—¥ \4 __— Chamfer
Inner Ring —— NS ’ \
Bore j_ Face
Tapered \ Raceway
Bore




2. SYMBOLS OF BEARINGS

2.1 Designations of bearings

Example:
6202 TN 11 Pé6 Cc3 S1
1 2 3 4 5 6 7
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1 - Base designation

Base designation consist of symbols for the bearing series and bore. First two digits
identify bearing type and dimensions. The last two digits identify bearing bore diameter.

...00 Bore Diameter = 10 mm
...01 Bore Diameter = 12 mm
...02 Bore Diameter = 15 mm
...03 Bore Diameter = 17 mm
...04 Bore Diameter = 20 mm

From digits 04 bore diameter is calculated with formula: symbol x 5
Example:
Bearing 6205 bore diameteris: 05 x 5 = @25mm

Note: For bearings with hole dimension less than 10 mm, diameter is indicated by the
last digit of the designation.

Example:

Bearing 608 inner ring dimension is 8 mm.

2 - Cage
J Pressed steel cage
Y Pressed brass cage

TN Polyamid 6,6 plastic cage (PAé6)
TN1 Gilass fibre reinforced polyamide 6,6 plastic cage

3 - Sealing of bearing

y4 One side shield
11 Shield on both sides
RS Seal on one side

2RS Seal on both sides
LLU Double lip on seal
RSR
RS1
RSS
RDD

Rubber seal types

Standard material for seals is NBR, different materials are indicated on designations:
“A" stands for acrylic and “V" for Viton.



IN Shield af one side and snap ring groove on the other side
INB Shield and snap ring groove on the same side
RSNB Seal and snap ring groove on the same side

INBR Same of ZNB/RSNB but with snap ring
RSNBR

4 - Inner and outer design construction

B Angular contact ball bearing with contact angle 40°
K Tapered bore bearing (taper 1:12)

K30 Tapered bore bearing (taper 1:30)

N Snap ring groove on the outer ring

NR Snap ring groove on the inner ring

Vv Lubrication hole on the outer ring

NO Bearing with O-Ring

5 - Tolerance classes

Tolerance classes are according to ISO492/T56269
-P0O = Standard tolerance (not indicated)

Pé Tighter tolerance class than PO

P5 Tighter tolerance class than Pé

P4 Tighter tolerance class than P5

P2 Tighter tolerance class than P4

6 - Bearing clearance

-C0 = Standard clearance (not indicated)

C2 Radial clearance smaller than CO

Cc3 Radial clearance higher than CO

C4 Radial clearance higher than C3

C5 Radial clearance higher than C4

Clearance class could be divided in three tight sub-classes:

H High
M Medium
L Low

Clearance and tolerance could be combined together in one symbol:
Ex.: P63 =P6 + C3

7 - Heat treatment

-S0 = Max operating temperature 150°C (HRC 60 — 64)
Note: (description on bearing is not indicated)

-S1 Max operating temperature 200°C (HRC 57 - 61)
-$2 Max operating temperature 250°C (HRC 53 - 57)
.S3 Max operating temperature 300°C (HRC 51 - 55)
-S4 Max operating temperature 350°C (HRC 50 - 54)



2.2 Sedling components

Seals are fixed on a specific groove of the outer ring. They are used o prevent lubricant
from leaking out and to prevent dust, water and partficles from enfering the bearing.

2.2.1 Seals

Rubber seals provide reliable sealing action by the friction between elastic lip and the
inner ring. Rubber material used for seals is NBR (Nitrile Butadiene Rubber) material.
Other material like Acrylic and Viton are used for high operating temperatures above
100 °C.

Friction between seal and inner ring is correlated to bearing speed: it is important to
check maximum rotational speed on relevant tables before application. Radial contact
seals confact with inner ring in radial direction (fig 2,1). If necessary, seal could have 2
contact lips to avoid leakage/contamination. In this case seal is denominated 2LLU.
Axial confact seal contact with inner ring in axial direction (Fig. 2.2). For high speed
applications, like alternators, seals must have a light contact (Fig. 2.3).Non contact
rubber seals has a clearance between seal and inner ring. Thay are also used for high
speed applications (Fig 2.4)

2.2.2 Shields

Pressed steel shield is fixed on a specific groove on the outer ring and don’t have
contact with the inner ring. Their sealing performances are less than seals, but they
prevent entry of particles and dust into the bearing. Shields are more economic than
rubber seals.

Fig. 2.5




3. SELECTION OF BEARINGS

3.1 General

Deep groove ball bearings has a wide range of versions and dimensions. Operating
conditions are really important to select the most suitable bearing for the required
application. While there are no definite rules in selectiong a bearing, the following step
may be a general guideline in selection of the appropriate bearing.

Application

Operating conditions and environment are the most important characteristic to define
an application properly. Step and properties requested have been given below:

- Application (Electric motor, vehicle shaft, machine spindle, etc)
- Rotating speed and expected lifetime

- Load and vibration conditions

- Assembly and disassembly conditions

- Lubricant and lubrication methods

Bearing Pre-selection

The most suitable bearing for a particular application is selected by comparing
expected bearing performance and functions with different bearing type characteristics.

- Bearing type
- Dimensions
- Application limits

Offer details
The following parameters are necessary when requesting offer:
- Bearing type

- Bearing precision, clearance, heat treatment, noise level
- Bearing characteristics: material, cage and seal type, grease/oil type, quantity, etc)

Offer comparison

The most appropriate offer is decided after evaluating the following:
- Alternative solutions

- Cost

- Delivery time

- Bearing avaiability and service

After offer definition is possible to start the production chain and do the quality inspection
before delivery.
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1. Allowable bearing space:

In most cases, allowable space for arolling bearing is limitated. Once shaft diameter is
fixed, there are a lot standard bearing dimensions series and types.

2. Misalignments

During operating conditions, the mechanical system could have misalignments due to
load, mounting errors, tolerances, etc. Deep groove ball bearings may allow
misalignment with a value correlated to radial clearance. On the other hand, self-aligning
bearings are suitable to work with those working conditions

3. Axial displacement and mounting

On a relevant dimension shaft loads are applied both by force due to working conditions
and by thermal expansion. In conditions of axial load, one of the bearings must be fixed
and all the other bearings are of the floating type and must be able to move axially.

This compensate thermal expansion between shaft and housing due fo the change of
temperature. Cylindrical roller bearings with lipless ring (types Nu and N) could be used
as floating bearings. One of the ring may be provided with tight fit, because
displacement application. If deep groove ball bearings are mounted as floating bearing,
one of the two rings must be provided with tight fit too.

Tapered bore bearings are used for quick mounting by means of adapter sleeves; the
fightening of lock nuts must be done with extiremely accuracy to keep internal clearance
suitable for the application.

4. Precision

General standard tolerance (PN) for bearings could be used on most of the applications.
For high speed application (for example spindles), fight tolerances are advised, but high
assembly precision is required for a properly working condition.

5. Noise

In most of application bearing noise is less than other components noise. However, lower
noise level is required in some particular applications as electric motors, home appliance
and lifts. Noise classification is not standardized, but all manufacturer choose to roughly
the same limits. Selection of noise level is correlated to analysis of working condition and
application.



3.2 Load and service life

Evaluation of bearing service life is function of applied loads and operating condition.
“L,," life is defined as the rating fatigue life. This value is the cycles preformed by bearings
on fatigue test with same conditions, before failure of 10% of bearings tested.

The life curves, which are result of experimental test, have shown that 50% of all bearings
are working for a period which is 5 fimes the rating life or even longer.

Bearing environmental conditions have to be observed to obtain the lifetime calculated:

- Perfect mounting
- Sufficient lubrication
- Perfect sealing

Rating life expressed in revolutions could be obtained with the following formula:
Lio: Rating life expressed in 10¢rpm

P: Dynamic equivalent load (N) Lio= | c P
C: Dynamic load rating (fo find on dedicated table) (N) P
For radial ball bearings C= Cr
If rotating speed is constant, rating life could be expressed in operating hours:
Lioh: Rating life Lion = (108-L10)3
N: Rotational speed (rpm) o 60n
Rating life could be calculated in distance for tyre vehicles application:
Lios: Rating life (Km)
| Lios=m -D-Lio

D: Wheel diameter (mm)

Tables 3.2.1 e 3.2.2 shown empirical values of rating life for some applications.
For dynamic equivalent load please contact the technical service

The material hardeness decreases on bearings used on high tfemperature environment,
so base load rating aslo decreases. Therefore, the basic load rating should be corrected
for higher temperature suing the following formula:

where:

Ct = Basic load rating after temperature correction (N)
Ft = Temperature factor (Tab. 3.3)
C = Standard basic load rating (see bearing general table) (N)



TABLE 3.2.1

Empirical life values L, , (h)
OPERATING CONDITIONS Lioh

Appliances ror.ely used 500...2000
es. home appliance
Short pgnod fime usage 2000...4000
es. vehicles
Medium daily operating time
Minor breakdowns 4000...8000
es. agricultural machinery
Medium daily operating time
High reliability needs 8000...12000
es. Elevators
Daily operatin for extended periods of time,
Partially loaded or fully loaded for short periods 12000...20000

es. Conveyors

Daily operation for extended periods of time,
Usually fully loaded
es. machine tools, raylway

20000...40000

Confinuous operation
es: naval engines, compressors

40000...80000

Continuous operation with high reliability
es: power plant generatiors

80000...200000

TABLE 3.2.2

Empirical life values L . (km)

10h

VEHICLE TYPE

Lios

Wheel bearings for automotive:
Cars
Busses and trucks

100.000
200.000/300.000

Railway axle boxes:

Freight cars (continuous operation)

Tramways

Railway coaches for long distances

Rail motor cars for long distances

Diesel and electric locomotives for long distances

800.000

1.500.000

3.000.000
3.000.000/4.000.000
3.000.000/5.000.000




3.2.1 Modified Lifetime

For a particular application a bearing type could have better performance compared
with other type. Most applications need different specifics as: radial and axial load,
misalignment compensation or high rotational speed. During lifetime calculation those
working coonditions have to be considered, as well as reliability and material conditions.

lna=ai-az2-as- Lo |

Where:

Ln.a: Theoretical lifetime (safety factor n=100)

Lio: Lifetime with 90% reliability

This formula could be used when reliability 0% is noth enough for the application.

a1: Life correction factor for reliability

az: Life correction factor for material

as: Life correction factor for operating conditions

Usually a,and a, factors are difficult to determine, so generally it is assumed as 1.

TABLE 3.3 Temperature factor, ft

Operating temperature (°C)
<150 175 200 250
fr 1,00 0,95 0,90 0,75

TABLE 3.4 Reliability factor, al

Reliability
%90 %95 %96 %97 %98 %99
ai 1,00 0,62 0,53 0,44 0.33 0.21

3.2.2 Static load rating

When there is static load or impact load at very slow rotation (less than 33 rpm) or
oscillation, static load rafing has to be used in rating life equations.

3.3 Selection according to boundary dimensions

All types of deep groove ball bearing with same bore diameter and belong to the same
width and diameter series have same outer diameter and width. Fore example bearings
6203 and 7203 have same dimensions for bore diameter, outside diameter and width.
For rolling bearings there are numerous standardized dimension series and types, and
selection of the optimum bearing depends on the performances requiered.




4. BEARING TOLERANCES

Boundary dimensions and tolerances are regulated by international standards. On table
4.1 a comparison of different international standard is given. Bearings could be made with
standard precision class or with better precision class as P6,P5,P4, etc.

On those symbol, less is the digit greater is the precision. It is important to consider that
bearing with high precision need shaft and housing with similar tolerance standards

of selected bearings.

TABLE 4.1 Comparison between international standard for bearings

Norma Tolerance class Bearing type
Japanese Standard | JISB 1514 | Class O Class 6 Class 5 Class 4 Class 2 All types
ISO ISO 492 | Normal Class 6 Class 5 Class 4 Class 2 Egg'm Dellloeerngs
German
Standard DIN 620 PO Pé P5 P4 P2 All types
American National ANSI/ Yeehsl bell bEerines
Standards Institute AFBMA ABEC-1 ABEC-3 ABEC-5 ABEC-7 ABEC-9 | 9
(ANSI) Stan. 20 ony

Diameter series given in the tables of this catalogue have been mentioned in the
ISO 15 (E) standard. Table given below clearly verifies this subject.

ISO - Diameter series
Bearing
ypes 8 | 9 | o | v | 2 | 3 | 4
Bearing series
0 2.. 3..
single row deep. 618.. | 619. | 160. | 161. | 42| By
groove ball bearings 630 62.. 63..
- 622.. 623..
Single row angular 32.. 33..
contact ball bearings 72.. 73..
QJ2.. QJ3..
Self alligning ball ;g ;g 14
bearings ]22" : ]3;‘ -




On tolerance tables from 4.2 to 4.6 are used the following symbols:

(1) Dimensions

d

a1

ds
dm
dmp
D

Ds
Dm
Dmp
B

C
Bs,Cs
Bm,Cm
r

Is
I'smin

I'smax

: Nominal bore diameter

: Larger end of bore diameter on tapered bore bearing
: Single bore diameter

: Average bore diameter

: Single plane mean bore diameter

: Nominal outside diameter

: Single outside diameter

: Average outside diameter

: Single plane mean outside diameter

: Nominal inner ring width

: Nominal outer ring width

: Single ring width

: Average ring width

: Nominal chamfer dimension

: Single chamfer dimension

: Minimum allowable chamfer dimension
: Maximum allowable chamfer dimension

(2) Dimension deviation

Ads
Adm
Admp
Adimp
Ads
Adm
Admp
ABs,Cs

: Single bore diameter deviation

: Average bore diameter deviation

: Single plane meand bore diameter deviation

: Mean bore diameter deviation for tapered bore bearings

: Single outside diameter deviation

: Average outside diameter deviation

: Mean outside diameter deviation for tapered bore bearings
: Single width deviation

(3) Dimension variation

Vds
Vdp
Vdmp
VDp
VDmp
VBVC:s

: Bore diameter variation

: Single radial plane bore diameter variation

: Average bore diameter variation

: Single radial plane outside diameter variation
: Average outside diameter variation

Ring width variation

(4) Running tolerances

: Radial runout of the inner ring bore of an assembled bearing relative fo the axis of the

outer ring outside surface.

: Axial runout of the outer ring diameter of an assembled bearing relative to the axis of

the inner ring bore.

: Radial runout of the inner ring face of an assembled bearing relative to the axis of the

outer ring outside surface.

: Axial runout of the outer ring face of an assembled bearing relative to the axis of the

inner ring bore.

: Perpendicularity of the inner ring face relative fo the bore axis
: Perpendicularity of the axis of the outer ring outside surface relative to the reference

determined by the outer ring face



TABLE 4.2 Ball bearing tolerances

TABLE 4.2.1.1 PO Tolerances and running accuracy of inner rings [mm]

Vdp ABs
(mdm) Admp Diameter series Vdmp Kia Sd Sia Normal VBs
8.9 | 0.1 | 23,4 Modif | Norm | Modif 1)
over incl. high low max. max. max. max. [ max. High low max.
2,5 | 10 0 -8 10 8 6 ) 10 10 25 0 |-120| -250 15
10 18 0 -8 10 8 6 6 10 14 25 0 |[-120| 250 | 20
18 | 30 0 -10 | 13 10 8 8 13 16 25 0 |[-120| -250 | 20
30 | 50 0 | -12 | 15 12 9 9 15 16 25 0 |-120| -250 | 20
50 | 80 0 -15 1 19 19 11 11 20 16 30 0 |[-150| -380 | 25
80 | 120 O | 20 | 25 25 15 15 25 18 33 0 |[-200| -380 | 25
120|180 | O -25 | 31 31 19 19 30 18 35 0 |-250| -500 | 30
180 | 250 | O | -30 | 38 38 23 23 40 20 38 0 |-300| -500 | 30
1) Applicable to individual rings manufactured for combined rings.
TABLE 4.2.1.2 PO Tolerances and running accuracy of outer rings [mm]
Vdp 2)
0 | o | SEmE | e lvg | |
(mm) mp 2) ea D Sea AC:s VCs
Diameter series
89 | 01 [ 234 [ 234
over incl. high Low max. max. max. max. max. high low max.
6 18 0 -8 10 10 15 10 25
18 30 0 -9 12 12 15 14 25
30 50 0 -1 14 11 8 16 20 16 25
50 80 0 -13 16 13 10 20 10 25 16 30
80 | 120 o | 15| 19 | 19 | 11 | 26| 11 | 35| 16| 30 | Samefo
Bs e Vbs
120 | 150 0 -18 | 23 23 14 30 14 40 18 35 of the inner
150 [180 | 0 |25 | 31 [ 31 [ 19 |3 | 19 | 45 | 18 | 35 | ringforsame
bearing
180 | 250 0 -30 | 38 38 23 - 23 50 18 40
250 | 315 0 -35 | 44 44 26 - 26 60 20 40
315 | 400 0 -40 | 50 50 30 - 30 70 20 45
400 | 500 0 -45 | 56 56 34 - 34 80 25 45

1) Tolerance of diameter series 8,9,0 and 1 are not given

2) Applicable before installation without snap rings




TABLE 4.2.2.1 P6 Tolerances and running accuracy of inner rings [mm]

Vdp ABs
(mdm) Ad mp Diameter series Vd mp Kia Sd Sia Normal VBs
89 | 01 | 234 Modif | Norm | Modif 1)
over incl. High Low max. max. max. | max. | max. High Low max.
2,5 10 0 -7 9 7 5 5 6 8 15 0 -120 | -250 15
10 18 0 -7 9 7 5 5 7 8 15 0 |-120 | -250 | 20
18 30 0 -8 10 8 6 6 8 9 16 0 |-120 | -250 | 20
30 50 0 -10 13 10 8 8 10 9 16 0 |[-120| -250 | 20
50 80 0 -12 15 15 9 9 10 | 10 16 0 |-150| -380 | 25
80 | 120 0 -15 19 19 11 11 13 | 10 18 0 |-200| -380 | 25
120 | 180 0 -18 | 23 23 14 14 18 | 12 | 20 0 |-250| -500 | 30
180 | 250 0 -22 | 28 28 17 17 20 | 14 | 26 0 |[-300| -500 | 30
1) Applicable to individual rings manufactured for combined rings.
TABLE 4.2.2.2 P4 Tolerances and running accuracy of outer rings [mm]
Vdp 2)
5 e | |y
(mm) ADmp 2)mp Kea Sp Sea AC:s VCs
Diameter series
89 | 01 | 234 [ 234
over incl. High Low max. max. max. max. max. High | Low | max.
6 18 0 -7 9 5 9 8 10 18
18 30 0 -8 10 6 10 9 10 18
30 50 0 -9 11 7 13 10 10 18
50 80 0 -11 14 11 8 16 13 10 22
Same fo
80 | 120 0 -13 16 16 10 20 10 18 11 23 Bs e Vbs
120 [ 150 | O | -15 | 19 | 19 | 11 | 25 | 11 20 | 12 | 25 ofthe
150 | 180 | 0 | -18 | 23 | 23 | 14 | 30 | 14 | 23 | 12 | 28 outer ing
180 | 250 0 20 | 25 25 15 - 15 25 13 30 bearing
250 | 315 0 -25 | 31 31 19 - 19 30 13 30
315 | 400 0 -28 | 35 35 21 - 21 35 15 &5
400 | 500 0 -33 | 41 41 25 - 25 40 17 40

1) Tolerance of diameter series 8,9,0 and 1 are not given
2) Applicable before installation without snap rings




TABLE 4.2.3.1 P5 Tolerances and running accuracy of inner rings [mm]

Vdp ABs
(m m) Ad mp Diameter series Vd mp Kia Sd Sia Normal VBs
89 | 01 | 234 Modif | Norm | Modif 1)
over incl. High Low max. max. max. | max. | max. High Low max.
10 18 0 -5 5 4 S 4 7 7 0 -80 | -250 | 5
30 50 0 -8 8 6 4 5 8 8 0 -120 | 250 | 5
80 120 0 -10 10 8 5 6 9 9 0 -200 | -380 | 7
180 | 250 0 -15 15 12 8 10 1 13 0 -300 | -500 | 10
1) Applicable to individual rings manufactured for combined rings.
TABLE 4.2.3.2 P5 Tolerances and running accuracy of outer rings [mm]
Vdp 1)
ADmp Diameter series Vdmp Kea Sb Sea ACs VCs
(mm) 2)
8.9 | 01234
over incl. High Low max. max. max. max. max. High | incl. max.
6 18 0 -5 5 4 3 8 8 5
18 30 0 -6 6 5 3 8 8 5
30 50 0 -7 7 5 4 8 8 5
50 80 0 -9 9 7 5 8 10 Same to 6
80 | 120 | 0 | -10 10 8 5 10| 9 | 11 | Bsevbs | g
Of the
120 | 150 0 -11 11 8 [ 11 10 13 nner ring 8
150 | 180 0 -13 13 10 7 13 10 14 forsqme 8
180 [ 250 | 0 | -15 15 E 8 | 15 | 11 | 15 | P99 [T
250 | 315 0 -18 18 14 9 18 13 18 11
315 | 400 0 -20 20 15 10 20 13 20 13
400 | 500 0 -23 23 17 12 23 15 23 15

1) No tolerances indicated




TABLE 4.2.4.1 P4 Tolerances and running accuracy of inner rings [mm]

vdp ABs
(mm) Admp Ads 1) Diameter series Vdmp Kia Sd Sia Normal VBs
89 | 01234 Modif | Nom | Modif2
over | incl. | High| Low | High| inf max. max. max. | max. | max. High Low max.
251 10| 0 |-4| 0| -4 4 3 2 2,5 3 3 0 -40 | -250 | 2,5
10 18| 0 |-4|0 | -4 4 3 2 2,5 8 8 0 -80 | -250 | 2.5
1813 | 0 |-5]0]|-5 5 4 2,5 3 4 4 0 -120 | -250 | 2,5
30 | 50| O | -6 | O | -6 6 5 8 4 4 4 0 -120 | -250 8
5 (8| 0 |-7]0|-7 7 5 3,5 4 5 5 0 -150 | -250 4
80 120 O | -8 | O | -8 8 6 4 5 5 ) 0 -200 | -380 4
120 (180 | O |[-10| O |-10| 10 8 6 6 7 0 -250 | -380 5
180 (250 | O [-12| O |-12| 12 9 8 7 8 0 -300 | -500 6
1) Applicable only to diameter series 0,1,2,3 € 4
2) Applicable to individual rings manufactured for combined rings.
TABLE 4.2.4.2 P4 Tolerances and running accuracy of outer rings [mm]
VDp 2)
ADmp AD:s 1) Diameter series VDmp Kea So Sea ACs VCs
(mm) 2)
89 | 01234
over | incl. High Low | High Low max. max. max. | max. [ max. High| incl. | max.
6 18 0 -4 0 -4 4 3 2 3 4 5 2,5
18 | 30 0 -5 0 -5 5 4 2,5 4 4 5 2,5
30 | 50 0 -6 0 -6 6 5 3 5 4 5 2,5
Same to
50 | 80 0 -7 0 -7 7 5 55, 5 4 5 |Bs of the 3
80 | 120 o | -8 | 0o | -8 8 6 4 6 | 5 | ¢ |innerrng| 4
for same
120 | 150 | O -9 0 -9 9 7 5 7 5 7 bearing 5
150 180 | O -10 0 -10 10 8 5 8 5 8 5
180 | 250 | O -11 0 -11 11 8 6 10 7 10 7
2501 315| O -13 0 -13 13 10 7 11 8 10 7
315|400 | O -15 0 -15 15 11 8 13 10 13 8

1) Applicable only to diameter series 0,1,2,3 e 4
2) Tolerance are not given for bearings with shields / seals




4.1 Chamfer radius dimensions [mm]

|/\ Face

Is,max

rs,min
|

Bore or
Outside face

rs,min

TABLE 4.3 Chamfer table Is,max (rs,mm)g::x circular
I's, msx
rs, min 1) S < Radial Axial
= direction direction
0,05 - - 0,1 0,2
0,08 - - 0,16 0,3
0,1 - - 0,2 0,4
0,15 - - 0,3 0,6
0,2 - - 0,5 0,8
- 40 0,6 1
e 40 - 0.8 ]
- 40 1 2
06 40 i 1.3 2
1 - 50 1,5 3
50 - 1,9 3
11 - 120 2 3,5
! 120 - 2,5 4
- 120 2,3 4
ks 120 i 3 5
- 80 3 4,5
2 80 220 3,5 5
220 - 3,8 6
21 - 280 4 6,,5
! 280 - 4,5 7
- 100 3,8 6
2,5 100 280 4,5 6
280 - 5 7
3 - 280 5 8
280 - 5,5 8
4 - - 6,5 9
5 - - 8 10
6 - - 10 13
7,5 - - 12,5 17
9.5 - - 15 19
12 - - 18 24
15 - - 21 30
19 - - 25 38

1) The upper limit of chamfer dimension of the shaft or bearing housing should be not greater than the lower
limit of bearing chamfer dimension




4.2 Tapered bore - Dimension and tolerances (PN)

Tolerances for tapered bores are given only for bearing of PO class. Taper angle is 1:12
and half of taper angle is the following:

| oC=2°23'9.4" =2.38594° = 0.041643 rad

Theoretical nominal diameter on the larger side is:

[di=d+

(1/12) B

Table 4.4 indicate folerances for fapered bore bearings.

% ] g £
A
} ; ) 5
ZZa 7z
TABLE 4.4 Tolerances of tapered hole bearings
d (mm) Admp AdTmp - Admp vdp 1)

over included max. min. max. min. max.
- 10 +15 0 +15 0 10
10 18 +18 0 +18 0 10
18 30 +21 0 +21 0 13
30 50 +25 0 +25 0 15
50 80 +30 0 +30 0 19
80 120 55 0 85 0 25
120 180 +40 0 +40 0 31
180 250 +46 0 +46 0 38
250 315 +52 0 +52 0 44
BlIS 400 +57 0 +57 0 50
400 500 +63 0 +63 0 56

1) Applicable for all radial planes of fapered hole
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4.3 Snap ring grooves and tolerances

Snap ring are used to fix the bearing axially
during mounting, and are manufactured

r (0.5 min)

a b

o

-

r__l_

_t

according fo DIN 5417. z i :
LEI 0
e
= -
TABLE 4.5 o a
D1
Groove diameter 5 “ . o
Oufsige Distance between snap ring Cioeve i Fillet radius
e Groove and lateral face
Tolerance 0 23,4 Tolerance Tolerance Tolerance
30 28,17 2,06 1,35 0.4
32 30,15 2,06 2,06 1,35 0,4
85 33,17 2,06 2,06 1,35 0,4
37 34,77 2,06 1,35 0.4
40 38,1 2,06 1,35 0,4
42 39,75 2,06 2,06 1.35 0,4
47 44,6 025 2,06 2,46 015 1,35 0,4 020
50 47,6 2,46 1.35 0,4
52 49,73 2,06 2,46 1,35 0,4
55 52,6 2,06 1.35 0.4
56 53,6 2,46 1,35 0,4
58 55,6 2,06 2,46 1.35 0,4
62 59,61 2,06 3,28 1.9 0,6
65 62,6 3,28 1.9 0,6
68 64,82 2,49 3,28 1.9 0,6
72 68,81 3,28 1.9 0,6
75 71,83 2,49 3,28 1.9 0,6
80 76,81 2,49 3,28 1.9 +0,30 0,6
85 81,81 328 1.9 0,6
90 86,79 2,87 3,28 -0,20 2,7 0,6
95 91,82 2,87 2,7 0,6
100 96,8 2,87 3,28 2,7 0,6
110 106,81 2,87 328 2,7 0,6
115 111,81 2.87 2.7 0.6
120 115,21 4,06 3,1 0,6
125 120,22 050 2,87 4,06 3,1 0.6 030
130 125,22 2,87 4,06 3,1 0,6
140 135,23 3,71 4,9 3,1 0,6
145 140,23 3.71 &1 0,6
150 145,24 3,71 4,9 3,1 0,6
160 155,22 3,71 49 &1 0,6
170 163,65 3.71 5,69 023 3.5 0,6
180 173,66 3,71 5,69 85 0,6
190 183,64 5,69 3.5 0,6
200 193,65 5,69 5,69 &5 0,6
210 203,6 5,69 3,5 1
215 208,6 5,69 -0,30 &5 +0,40 1
225 217 6,5 6,5 4,5 1
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5. MATERIALS

Rolling bearing perfomaces and lifetime are influenced by contructive materials.
Furthermore factors like loads, operating temperature, wear, impact loads, vibrations and
dimensional stability determinate the materials selection.

5.1 Material for balls and rings

The most widely used material for bearing rings and balls is 100Cré steel, an high carbon
low alloyed steel.

Chemical composition of 100Cré is defined by DIN steel number 1,3505, indicated on
Table 5,1. Table 5,2 indicated the equivalent material according to national standards.
Generally, rings are processed by hot forging and then undergo hardening and annealing
treatment until they reach an hardness of HRC 60-64 and specified metallurgical
properties (for SO specification). After then, rings are grinded fo obtain fixed dimensions
and tolerances. Depending on applications, other materials could be used as bearing ring
and rolling element materials.

TABLE 5.1 DIN 1.3505 - 100Cré chemical composition (%)

© Si Mn P S Cr Ni Cu Mo
min. 0,95 0,15 0,25 0,0 0,0 1,35 0.0 0,0 0,0
max 1,10 0,35 0,45 0,03 0,025 1,65 0,20 0,20 0,15

TABLE 5.2 National standards for 100Cré

Country USA Japan UK Germany
Norma AlSI JIS GS DIN
Denomination 52100 SUJ2 534A 99 1.3505

5.2 Cage materials

Cages are designed to separate rolling elements (balls or rollers) from each other and
therefore preventing them from sliding under load at the contact points.

Usually cages are made by pressing of iron or brass sheet, machining from solid brass or
injection molded in plastic. Polyamide 6,6 is the most used material for plastic cages and
could be reinforced with glass fiber. Plastic cages are light in weight, have noiseless
operation at high speeds and have excellent damping and sliding properties.

5.3 Sealing materials

Seals are made of sheet steel structure with synthetic rubber moulded on it.
Rubber materials could be NBR (Nitrile Butadiene Rubber), ACM (Acrylic) or Viton.
Rubber selection depends on operation temperature according to the following
range:

NBR: -25/+100°C (peak temperature could be 120°C for short operations infervals)
ACM: -15/+150°C (peak temperature could be 175°C for short operations intervals)
Viton: -30/+300°C (peak temperature could be 230°C for short operations infervals)
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6. RADIAL CLEARANCE

6.1 General description

Bearing internal clearance refers to the distance between the fixed ring to the other free
ring movement in the radial direction (radial clearance) or in the axial direction (axial
clearance).

Housing and shaft have to be manufactured with the designed tolerances because only
few micrometer radial clearances are permitted for a particular operating condition.
Furthermore, some factor must be considered in order to get optimal operating conditions.
Thermal expansion of bearing rings and rolling elements causes tightness of the bearing,
and consequentially a reduction of bearing clearance.

In addiction, tight fit on housing causes a reduction of bearing clearance. Generally the
bearing clearance of a bearing is smaller than the same bearing clearance before
installation. Standard clearance can be chosen under normal operating conditions and
tolerances. For particular applications and operating conditions bearing with smaller or
bigger radial clearance class could be chosen.

Radial clearance group C2 should be used when smaller radial clearance is required.
Bearing groups with increased radial clearance are the following: C3, C4 and C5.
On those groups clearance values are directly proportional o the second digit value.

In measuring internal clearance, a slight load is applied in order to obtain accurate
measurament values. However, elastic deformation occurs due to loads, so measured
clearance values will be larger than the real bearing clearance. To obtain the frue
bearing clearance is necessary to subtract the correction amount on table 6,1from the
measured value. Particular is the calculation for the C2 class, where the smaller value on
table should be used for bearings with minimum clearance and larger value for bearings
with near the maximum clearance range.

N NN

5.

[oP}

Radial clearance = O Axial clearance= 01 + 02
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TABLE 4.1 Radial Clearance Correction Amount

Nominal Bore .
Diameter Measuring Clearance correction amount (um)
d (mm) '-?;)d
over Incl. Cc2 Normal Cc3 C4 C5
10 18 25 3-4 4 4 4 4
Incl.
18 50 50 4-5 S 6 6 6
50 280 150 6-8 8 9 9 9

Generally standard clearance bearings cover all the applications, values of clearance
are listed on the following tables. For special applications radial clearance values are
different than the standard ad are illustrated in table 6,4.

About tapered bore bearings, internal clearance must be checked after pressing of the
cone on the tapered seat. Listed radial clearance values of tapered bore bearings are
larger than those of cilindrical bearings.

For double row angular contact ball bearings the axial clearance is stated instead of the
radial clearance. Axial clearance of two single row angular contact ball bearings
mounted in opposition to each other (X or O arrangement) will be adjusted during
assembly. Clearance could be adjusted by a pre-loading change in function of the
operating conditions.

6.2 Recommendations on Clearance selection

Here below a short list of experience advices for the clearance selection:

1. Standard clearance can be selected, under normal operating conditions, if one of the
two bearing rings has a light press fit.

2. C2 clearance group could be used in high precision application where bearing

arrangements are without clearance, as far as this is possible.

3. Bearing of increased clearance groups C3, C4, C5 should be used when operation
conditions exists such as tighter fits in the cases of high loads, press fit for both rings in case
of undetermined load direction, large temperature differces between housing and shaft.
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TABLE 6.2 Radial clearance for single row deep groove ball bearings (without filling slot)

Radial clearance (um)
Nominal Bore

D'g:,",:;er c2 N‘z'é‘(‘,‘)" c3 c4 cs
over | Incl. min max min max min max min max min max
6 10 0 7 2 13 8 23 14 29 20 37
10 18 0 9 ) 18 11 25 18 39 25 45
18 24 0 10 5 20 13 28 20 36 28 48
24 30 1 11 S 20 13 28 23 4] 30 53
30 40 1 11 6 20 15 33 28 46 40 64
40 50 1 11 6 23 18 36 30 51 45 73
50 65 1 15 8 28 23 43 38 61 55 90
65 80 1 15 10 30 25 51 46 71 65 105
80 100 1 18 12 36 30 58 53 84 75 120
100 120 2 20 15 41 36 66 61 97 90 140
120 140 2 23 18 48 4] 81 71 114 105 160
140 160 2 23 18 S8 46 21 81 130 120 180
160 180 2 25 20 61 53 102 21 147 135 200
180 200 2 30 25 71 63 117 107 163 150 230
200 225 4 38 32 79 72 127 116 184 170 274
225 250 4 41 34 89 80 144 132 204 188 304
250 280 4 48 40 94 85 154 142 229 212 334
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TABLE 6.3.1 Radial clearance in self-aligning ball bearing with cilindrical bores

Radial clearance (um)
Nominal Bore
D'?,,T,ﬁ;er c2 N‘Eg;" c3 ca cs
over | Incl. min max min max min max min max min max
6 10 2 9 6 17 12 25 19 33 27 42
10 14 2 10 6 19 13 26 21 35 30 48
14 18 3 12 8 21 15 28 23 37 32 50
18 24 4 14 10 23 17 30 25 39 34 52
24 30 5 16 11 24 19 35 29 46 40 58
30 40 6 18 13 29 23 40 34 53 46 66
40 50 6 19 14 31 25 44 37 57 50 71
50 65 7 21 16 36 30 50 45 69 62 88
65 80 8 24 18 40 35 60 54 83 76 108
80 100 9 27 22 48 42 70 64 926 89 124
100 120 10 31 25 56 50 83 75 114 105 145
120 140 10 38 30 68 60 100 90 135 125 175
140 160 15 44 35 80 70 120 110 161 150 | 210
TABLE 6.3.2 Radial clearance in self-aligning ball bearing with tapered bores
Radial clearance (um)
Nominal Bore
D'?::;e' c2 N‘zg?' c3 ca cs
over | Incl. min max min max min max min max min max
18 24 7 17 13 26 20 33 28 42 37 55
24 30 9 20 15 28 23 39 & 50 44 62
30 40 12 24 19 35 29 46 40 59 52 72
40 50 14 27 22 39 3 52 45 65 58 79
50 65 18 32 27 47 4] 61 56 80 73 99
65 80 23 39 85 57 50 75 69 98 91 123
80 100 29 47 42 68 62 90 84 116 109 144
100 120 35 56 50 81 75 108 100 139 130 170
120 140 40 68 60 98 90 130 120 165 155 | 205
140 160 45 74 65 110 100 150 140 191 180 | 240

26




TABLE 6.4 Tight radial clearance (for bearings table 6.2)

Nominal Bore Radial clearance (um)
Diameter
(mm) C2 Co

over Incl. c2 caL c2M C2H co coL com COH

6 10 o 7|0 4|12 5|4 712 183|/2 8|5 10,8 13

10 18 O 90 5|12 7|5 913 18(3 11|7 14|11 18

18 24 O 10/0 5|3 8|5 105 205 15|19 16|13 20

24 30 T 11 1 614 916 11| 5 2015 13| 9 1613 20

30 40 T 111 614 916 11| 6 2016 13|10 1713 20

40 50 T 111 614 916 11| 6 23| 6 15|10 192(15 23

50 65 T 15] 1 8|5 12|18 158 288 18|13 23|18 28

65 80 1 15| 1 8|5 1218 1510 30|10 20|15 25(20 30

80 100 1T 18| 1 10| 5 14110 18|12 36|12 24|18 30|24 36

100 120 2 2012 11| 7 16|11 20|15 41|15 28|22 35|28 4]

120 140 2 23|12 13| 7 18|13 23|18 48|18 33|26 41|33 48

140 160 2 23|12 13| 7 18|13 23|18 53|18 36|27 44|36 53
(mdm) c3 ca cs
over | incl C3! C3L C3M C3H c4 C4L C4M C4H C5 C5L C5M C5H
61108 2318 16[1219 [1623 [1429 |1422 |1825 |2229 |2037 |2029 |2433 |29 37
1011811125 | 1118 (1522 (1825 [1833 |1826 |2229 |2633 |2545 [2535 [3040 |3545
1812411328 [1321 [1724 |2128 |2036 |2028 (2432 |2836 |28 48 [2838 [3343 |38 48
24 (30 (1328 1321 (1724 [2128 |2341 |2332 |2837 |3241 |3053 (3042 (3647 |42 53
301401533 (1524 [2029 [2433 |2846 |2837 |3342 |37 46 |4064 (4052 |46 58 |52 64
4050|1836 [1827 |2332 |2736 |3051 (3041 [3546 (4151 [4573 |4559 |5266 |5973
50| 6512343 [2333 [2838 [3343 |3861 | 3850 |4455 |5061 |5590 5573 6481 [7390
65180 (2551 (2538 (3245 [3851 |4671 |4659 |5265 |5971 |651056585 (7595 [85105
80 [100{ 3058 [3044 |37 51 |4458 |5384 5369 [6176 |6984 [75120(7598 |86 109(98 120
100120 | 36 66 |36 51 | 4459 |51 66 (6197 (6179 |7088 |7997 |90 140/20 115103 128 |15 140
1200140 | 41 81 [ 4161 |51 71 |6181 |71 1147193 |82 10393 114 105160 [05 133(119 146|133 160
140[160 | 46 91 |46 69 | 5780 6991 (8113081 10693 118 106 130 120 180 120 150 |35 165(150 180
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7. HOUSING DESIGN FOR BEARINGS

7.1 Selection of fits

For rolling bearings, the bearing rings are fixed on the shaft or in the housing so sliding of
rings doesn’'t occur during operations. Usually is necessary to fix the rotating ring with a
fight fit and the other ring should be mounted with a loose fit. Nevertheless, different
factors have to be considered, like load chacracteristics and magnitude:

1. Circumferential load:
If load is stationary and the ring is rotating or the load is rotating and the ring is fixed, then
the load is expressed as circumferential load.

2. Point load:
Load is stationary with fixed ring or load is rotating at the same speed of the ring is called
point load.

3. Indeterminate load:
Indeterminate loads means that loads occur both point loads and circumferential load.

TABLE 7.1 Loads and bearing fit

Bearing rotation and load Description Ring load Fit

Inner ring: Rotating Inner ring:
Outer ring: Fixed Static load Rotating inner Tiant fit g
Load direction: Fixed Ring load 9

Inner ring: Fixed

L2 ) . . Outerring:
Outerring: Rotating Unbalanced load Static outer ring Loose fit
Load direction: Rotating load
With outer ring
Inner ring: Fixed
Outer rir?g: Rotating . Static innerring | Inner ri")gi
Load direction: Fixed Static load load Loose fit
Inner ring: Rotating
Outer ring: Fixed Unbal dload Rotating inner Qu’rer.ring:
Load direction: Rotating nodiancediod Ring load Tight fit

With inner ring
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7.2 Recommended fits

On tables below are shown the most used folerances and fits for shaft and housing.

In general, shaft folerance have fo meet an ITé standard and housing seat have fo meet
IT7 tolerances. For higher accuracy applications folerances IT5 and ITé should be used
instead of ITé and IT7, respectively. Geometry tolerances, like cilindricity, circularity and
Conicity should not exceed 50% of the respective tolerance field. Tolerance closer than
H or J should not be used for split housing because of possible geometrical inaccuracies.
Aluminium housing, thin wall housings made of cast iron or steel and hollow shafts require
Tighter fits than thick walled housing or solid shafts.

Recommended housing and shaft fits and IT tolerances are listed in table 7.2, 7.3 and 7.4.
Clearance and tight fit folerances are listed in table 7.5.1 and 7.5.2 for shaft-inner ring
bore and for outer ring-housing respectively.
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TABLE 7.2 IT folerances unit (um)

over 1 3 6 10 18 30 50 80 120 | 180 | 250
Incl. 3 6 10 18 30 50 80 120 | 180 | 250 | 315
ITo 0.5 0.6 0.6 0.8 1 1 1.2 1,5 2 3 4
IT1 0.8 1 1 1.2 1.5 1.5 2 2,5 88 4,5 6
IT2 1.2 1.5 1.5 2 2,5 2,5 3 4 5 7 8
IT3 2 2,5 2,5 3 5 6 8 10 12
IT4 3 4 4 5 6 7 8 10 12 14 16
IT5 4 5 8 11 13 15 18 20 23
ITé 6 8 9 11 13 16 19 22 25 29 32
IT7 10 12 15 18 21 25 30 39 40 46 52
IT8 14 18 22 27 33 39 46 54 63 72 81
IT9 25 30 36 43 52 62 74 87 100 | 115 | 130
IT10 40 48 58 70 84 10 120 | 140 160 | 185 | 210
IT11 60 75 90 110 | 130 160 | 190 | 220 | 250 | 290 | 320
IT12 100 | 120 150 | 180 | 210 | 250 | 300 | 350 | 400 | 460 | 520

7.3 Housing and shaft design

The design of shaft and housing is important for the operating conditions and assembly of
the bearing. The following considerations have fo be taken:
1. Shaft has to be thick and short in order to reduce bending distortion;
2. Housing should be rigid enough to reduce distortion caused by load;

Note: For alluminium housings, the assembly of steel bushing may provide rigidity;
3. Adequate roughness and accuracy are necessary fo manufacture the fitting surfaces
of shaft and housing. Shoulder-end face have to be perpendicular to the axle of shaft or
Housing bore;
4. The fillet radius should (on housing or shaft) be smaller than the chamfer of the bearing;
5. The shoulder diameter should be smaller than the outside diameter of the inner ring and
larger than the bore diameter of the outer ring. Only with those conditions the bearing
can easily dismounted;
6. If the fillet radius is larger than the bearing chamfer or if the shaft / housing
is low/high dimension than the coupling bearing ring a solution could be to use a spacer.
7. Screw threads and lock nuts should be completely perpendicular to shaft axis. It is
desiderable that the tightening direction of threads and lock nuts be opposit to the shaft
rotatfion direction.
8. When split housing are used, the surfaces where the housing meet should be finished
smoothly and provided with a recess at the inner ends of the surfaces that meet.
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TABLE 7.3 Recommended fits between radial bearings and housings

Load Housing and
Fit type Tol. | Note Applications
type fyp Load type PP
One piece type :z
H7 Standard applications
Clearance fit Railways applications
Point load on . . H7
outerring Split housing H8
Temperature difference | g7 Drying cylinders
Transition fit One piece type J6
Split housing J7 Electric motors
Pumps
- Crankshaft
Transition fit Light or normal load K7
Circumferential Impact load or high lood M7 Railways motor
or indeterminate Tight fit
load on outer High impact load N7 Conveyors
rng P/C>0,15 Tension pulleys
) Thin housing Mainly applied
Press fit Heavy shocks P7 | Onroller bearings
TABLE 7.4 Recommended fits between radial bearings and shafts
Load Shaft n A~
. Load Fit type Tol. | Note Applications
type diameter
Loose fit 82
.POIm Ipod on All diameters
inner ring . ) hs ) .
Light fit For hiah . Electric appliance
hé or high accuracy Machine tools
Appication following P
umps
s i5 Tolerances could Fan
d<50 Normal loads Slip fit J.é Be used:
P/C<0,1 ] g5 ns. i
Low loads i f .
lip fit
R P/C <0,08 Sip 6
ircumferentia -
or indeterminate S0<d<100 Il\lorcr{ncl/h\gh - k5 .
load on outer oads Transition fit ke Electric motors
ring P/C >0,08 Turbines
Engines
Limited loads i - Wood working
Transition fit
P/C <0,1 ké machines
100 < d <200 Jrian
Normal/hig| Tight fit
loads gt mé
Tapered bore bearings
For transmission
All'loads h9 Shaft h10 / IT7 should
Be applied

7.4 Accuracy and roughness for shaft and housing

Usually shaft and housing are finished by turning or fine boring for general operating
conditions. However, in case of particular application that requires noise and vibration
reduction a grinding finishing is required. Recommended accuracy and roughness of
shafts and housings are given in table 7.6.
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TABLE 7.5.1

Shaft tolerances and fit values for bearing bore diameter

Note: (+) values loose fit, (-) values tight fit
UT: Upper tolerance limit
IT: Lower tolerance limit

10 18 0 -8 -2 14 | -2 17 | -8 8 -8 1M ] -13 3 |-16 3

18 | 30 0 -10 | -3 16 | 3 20 |-10 9 |-10 13 |[-16 4 |[-19 4

30 | 50 0 121 -3 20| -3 25 |-12 11 (-12 16 |-18 &5 | 283 5

50 | 80 0 =S | B 28 | B 2 | =l 18 || =5 19 || 22 7 | -27 7

80 | 120 | O 20| 8 27| 8 34 |-20 15|20 22|26 9 |38 29

120 1180 ( O | 25 [ -11 32 |-11 39 |26 18 | 25 25 |-32 11 [-39 11
180 | 250 | O 30 | -15 35 | -15 44 | 30 20 | -30 29 | -37 13 | -46 13
250 | 315 | O | -85 [ -18 40 |-18 49 | 35 23 | -35 32 | -42 16 | -51 16
315|400 | O -40 | 22 43 | 22 54 | -40 25 | -40 36 | -47 18 | -58 18

10 | 18 o|-8}|-17 -1 |20 -1 |23 -7 |26 -7 |-28 -12|-31 -12|-37 -18
18|13 |0 |-10|21 -2 (25 2|27 -8|-31 -8 |34 -15|-38 -15|-45 -22
30 (5 | 0 [-12(25 -2 |-30 -2 |-32 -9 |-37 -9 |-40 -17|-45 -17|-54 -26
50 |8 [ O |-16|-30 -2 [-36 -2 [-39 -11|-45 -11|-48 -20|-54 -20|-66 -32
80 120 O |-20|-38 -3 |-45 -3 |-48 -13|-55 -13|-58 -23|-65 -23|-79 -37
120|180 | O [-25|-46 -3 |-53 -3 |-88 -15|-65 -15|-70 -27 |-77 -27 |-93 -43
180|250 | O |-30|-54 -4 |-63 -4 |-67 -17|-76 -17|-81 -31|-90 -31]-109 -50
250|315 O |-35|-62 -4 |-71 -4 |-78 -20|-87 -20|-92 -34|-101 -34]|-123 -56
3151400 O |-40|-69 -4 |-80 -4 |-8 -21|-97 -21|-02 -37|-13 -37|-138 -62




TABLE 7.5.2

Housing tolerances and fit values for bearing outer diameter

Note: (+) values loose fit, (-) values tight fit
UT: Upper tolerance limit
IT: Lower tolerance limit

PO bearing
Diameter
Yo belk Tolerancel
(mm) (km) Gé G7 Hé H7 H8 J6 37
ur | LT
10 18| 0| -8 6 25 6 32 0 9 0 26 0O 35 |-5 14| -8 18
830|997 297 3|0 2|0 300 42|-5 17]-9 21
30 | 50 | O |-11] 9 36 9 45 0 27 0 36 0O 5 | -6 21 |-11 25
50 | 80 | O |-13| 10 42| 10 53 0 32 0 43 0 59 | -6 26 |-12 3l
80 | 120 | O [-15] 12 49 | 12 62 o 37 0 50 0 69 | -6 31 |-13 37
120 | 150 | O |-18| 14 57 | 14 72 0 43 0 58 0 8l -7 36 | -14 44
150 | 180 | O |-25| 14 64 | 14 79 0 50 0 65 0O 88| -7 43 |-14 51
180 [ 250 | O (-30| 15 74 | 15 91 0 59 0 76 0 102( -7 52 |-16 60
250|315 0 |-35| 17 84 | 17 104| O 67 o 87 0O 116 -7 60 |-16 71
3151400 | O |-40| 18 94 | 18 115| O 76 0 97 0 129| -7 69 | -18 79
400|500 | O |-45| 20 105 20 128 O 85| O 108| O 142| -7 78 |-20 88
PO bearing
Diameter
Bore hole Tolerance
) (um) Ké K7 Mé M7 Né N7 Pé P7
ut | LT
10(18]0|-8(-9 10(-12 14|-15 4 |-18 8 |-20 -1 |-23 3 |26 -7 |-29 -3
18 | 30 0| -2 |-11 11|-15 15|-17 5 |-2] 24 -2 1-28 2 |-31 -9 |-35 -5
30 | 50 | O |-11[-13 14 |-18 18 |-20 7 |-25 11 |-28 -1 |-33 3 [-37 -10|-42 -6
5 [ 8 | O [-13(-15 17 |-21 22 |-24 8 |[-30 13 |-33 -1 |-39 4 [-45 -13|-51 -8
80 [120| O |-15[-18 19 |-25 25|-28 9 [-35 15(|-38 -1 |-45 5 |-52 -15|-59 -9
120 [ 150 | O [-18|-21 22 |-28 30|-33 10 |-40 18 [-45 -2 |-52 6 |-61 -18|-68 -10
150 {180 | O [-25|-21 29 |-28 37 |-33 17 |-40 25 |-45 5 |-52 13 |-61 -11|-68 -3
180 (250 | O |-30|-24 35|-33 43 (-37 22 |-46 30 |-51 8 [-60 16 |-70 -11|-79 -3
250 | 315 | O [-35|-27 40 |-36 51 |-41 26 |-52 35 |-57 10 |-66 21 |-79 -12|-88 -]
315|400 | O |[-40 |-29 47 |-40 57 |-46 30 |-57 40 |-62 14 |-73 24 |(-87 -11[-98 -]
400 | 500 | O |-45|-32 53 |-45 63 |-50 35 |-63 45 |-67 18 |-80 28 [-95 -101108 O
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t, £/ Cylindricity
t, ~ Run-out

e [ (I

TABLE 7.6 Recommended accuracy and roughness of shaft and housing

Bearing Bearing S Cylindricity
Tolerance Fit ;
I field Circumferential Point Run-out aax
o space Load Load 2 (um)
1 1
ITé IT4 TS5 IT4 1,6
Shaft 7 5
Normal
[T7 TS IT 6 TS5 2,4
Housing 2 5
TS T3 T4 T3 0,8
Shaft > 5
P6
IT6 IT 4 IT 4 IT3 1,6
Housing > 5
TS IT2 IT3 IT2 0,8
Shaft 5 5
P5
IT6 T3 IT 4 T3 0,8
Housing » 5

Cilindricity folerance t1, depends on radius (d/2 or D/2) and is multiplied by two when
diameter is measured at 2 points. Profile folerance means allowable ovality and conicity
of shaftf and housing bore and in general is not greater than half of the dimension of the

tolerance. Profile tolerances are quite important; defect of profile at fitting surfaces affect

raceways and cause deformation of bearings especially with thin rings.
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8. Maximum operating speed

8.1 General

Speed limit is determined by some factors as:
* Bearing design and accuracy

* Lload

* Radial clearance

* Cage design

e Lubrication

* Eventual cooling systems

Determine the maximum permissible speed of a rolling bearing is not easy. The limiting
speeds in tables are applicable to PO tolerance class with pressed steel cage and with

radial load applied (or axial load for thrust bearings). Bearings must be correctly installed
and using the suitable lubricants with adequate supply and proper maintenance.
Moreover, these values are based on normal load conditions: C/P>13, dynamic load P is
less than 10% of basic diynamic load rating C. When C/P<13, the rotation speed limit
should be calculated by using the following equation:

| ng = n-fn1-fn2-fns-fns-fns-fne

Where:

ng: Corrected rotation speed limit
n : Rotation limit under normal load

(see value from tables)

fn 1,2,3,4,5,6: Correction factors (Table 8.1)

TABLE 8.1 Fattori di correzione, fn

PO, P6 1,0
Precision, fni P5 1.2
P4 or better 1.4
S Grease from1,0
Lubrication, fn2 Ol mist tol,25
Open type, shield, no-contact seal 1,0
Seal, fns Light contact seal 0,88
Contact seal Up to 0,67
Y/J (dmn < 625000) 1.0
Cage. fna TN (dmn < 1200000) 1.4
ge. TNT (dmn < 1400000} 1,6
M (dmn < 1350000) 1,5
. . Rotating inner ring 1.0
NPSMEne, e Rotating outer ring 0,6
scomgarongement | S beaingipreondes - Jrom 10
Double arrangement, fne S 9 0 0,8
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Consinstency or viscosity of lubricant is minor importance af low and medium speeds,
however it is important to keep kinematic viscosity of oil upper than 12 cSt. In case of
grease lubrication this is meant to be the viscosity of the basic oil.

Limited values might be increased, providing that following conditions are satisfied:

* High accuracy and dimensional precision (P6,P5)
* Radial clearance is increased

* Design of cage is changed

e Special lubrication device

8.2 Friction and operating temperature

Friction and operating temperature are both correlated with:
* Rolling resistance between rolling elements and raceways;
* Sliding of contacting areas

e Lubricant resistance

* Seals and cage sliding

Friction torque could be calculated as shown following:

M =p-F-d/2

where:
M Torque
M : Friction coefficient
F :Load (N)

d :Bearing nominal bore diameter (mm)

Friction coefficient depends on bearing design, load, dotation speed and lubrication.
Under normal operating conditions reference values are listed in table 8,2.

TABLE 8.2 Friction coefficient p

Bearing type M

Deep groove ball bearings 0.0015...0.0020

Single rownagular contact ball bearing
Double arrangement
Double row ball bearings

0.0020...0.0025
0.0024...0.0027

Self-allign ball bearings 0.0012...0.0015

At the beginning of a new bearing operation the friction torque may be higher than 50%.
Furthermore friction torque rise resulting from rubber seals has to be taken into account.

Some amount of heat, generated by friction, , increase the operating temperature of the

bearing. In most cases the temperature rises fast during initial operation, then increases
gradually until it reaches a stable condition. Operating temperature rise proportionally
with running speed, so lubrication is really important at high speed operating conditions.
Different loads, excessive pre-load, improper lubrication, particles on lubricant or heat
generated by rubber seals can cause excessive bearing heat. Furthermore, enviroment
temperature for housing and shaft could affect the operating temperatures.

Some precautions have o be taken to avoid excessive temperature, which affects the
bearing materials.
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9. LUBRICATION

9.1 General

Adequate lubrication prevent direct metallic contact between raceways and rolling
elements and can reduce friction and wear in the contact area.

Lubricant selection and lubrication method is really important fo have a good performace
of the bearing. Lubricant provide corrosion protection and it is used to carry away
frictional heat from the bearing and help to prevent particles from entering the bearing.
Usual lubricants are greases and oils, but in some special applications solid lubricant could
be used. The forming of an adequate oil film depends on the load, speed, size of bearing,
temperature and viscosity of the lubricant.

Theoretical laws (contacting areas and lubricating state in rubbing contact) and
experience are important in the selection of lubricating type.

For example, extreme pressure additives (EP) that some lubricant contains may sometimes
chemically react with seals or conservation oil.

9.2 Grease lubrication

Grease lubrication is used in most of the rolling bearing applications (?0%) in order to
simplify housing design and sealing method. This solution of lubrication is simple and
economic.

In general, grease filled into the bearing during mounting don’t need to be change for the
whole bearing life. Greases could be mineral or synthetic oils thickened by chemical
agents. Thickeners for lubricating grease are lithium, calcium and sodium based soaps.
Consinstency of the grease depends on the type of base oil used also nature and quantity
of thickening agents. The consistency is the property of the grease to offer an internal
resistance to any deformation caused by external loads and it is expressed by NLGI index
number. Most of greases suitable for rolling bearings applications have consistency classes
1,2 and 3.

The amount of the grease to be filled in a housing is approximately 20%-30% of the inner
space. Filling depends on different application, for example grease quantities usally
decrease at high speeds.
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TABLE 9.2 Common greases and properties

Grease hame Cons Dropping U T
(supplier) el NLGI point (C°) Rqrzgs) Remarks
Gl High speed appl.,
Shell Alvania | Lithium 2 180 -25/120 | o ermperaire
RS
ol el
evron Poyurea 2 240 -30/175 Lo [,
SRI/2 Spec MIL-G35458
G3 Multi-function
Shell Sévcmo Lithium 3 185 -30/140 | ghosse-Toriaee
Loads.
Gé High loads and
Molykote s Medium s;saggd. It
Lithium 2 180 -25/110 Contains extreme
Long’rerm MoS?2 Pressure (EP) agent.
2 Plus
G8 High speed appl.,
L Low ture.
Kluber Isoflex | Lithium 2 >185 55/130 | sotable for smal
LDS 18 Bearings with TN
Speciol A Cage at low speed
High 1 I
Gl10 Glgeoszr?r?aefrg; rneoT
to be mixed
Bg#gﬁ; PTFE 2 -40/260 ;'V?T\;]eo:;]eregr:;léfes,
Protect agai
L55/2 Conosion.
Universal f
Gl1 High temperature.
Esso Unirex Lithium 3 300 -30/170 Q:Z.’?ﬁlré?ec}i:er
N3 Vibration and high
Loads.
G27 Grease suitable
Kyodo | Liriur - 09 |
Mulfemp B - / High speeds, hig
SRL e
G33 Automoti
shell forwheel. Sutable.
. Lithium - EP 2 185 -30/120 For water pump
Refinax A And generators.
(EP)
Automoti
6t | L s
Shell Refinax | 00 2 184 15/130 | pow i,
HD2 Water resistance.
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9.3 Oil lubrication

Oil lubrication is used at high rotation speeds and cases where grease lubrication is not
suitable. Moreover it is used at high temperature due fo its cooling properties, and could
help on reduction of vibrations and noise.

1. Oil bath

Oil bath lubrication is suitable for low to medium speed applications. In this application
it is important to guarantee the oil level with periodic controls. When shaft is in horizontal
position, oil level is generally manteined at approximately the center of the lowest rolling
element when bearing is af rest.

2. Oil splash

Oil splash method is used with high rotational speed. Qil is pumped from the bottom of
the block and then sprayed on to the bearing. Another solution is the spraying action
due to the rotation of the rotor.

3. Oil drop

Oil drop lubrication is applied with high rotational speed and for light/medium loads.
An oiler is mounted on the housing and allow oil to drip down to the bearing. Amout of
oil drops vary with the type of bearing and few drops per minute are usually a good
lubrication.

4. Oil circulation

Oil circulation central system is used for lubrication and for system cooling. The main
advantage of this method is that filters to mantain oil purity can be installed within the
system. Oil flow follow a circuit with different inlets and outlets.

5. Mist oil lubrication

Oil could be atomized by using pressurized air. The mist oil/air passes through the bearing
so this method is proper for high speed applications. Several bearings could be lubricated
in one time.

Lubrication oil quantity is exactly determined by this system, this permit to reduce oll
quantities and have a cooling effect by the action of compressed air.

6. Jet Lubrication

Oilis injected directly into one side of bearing at high pressure. This method is suitable for
high rotation speed with heavy loads for bearings without shields. Main applications are
on jet engines and gas turbines.
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TABLE 9.3 Comparison between oil and grease lubrication

Characteristics of oil and grease lubrication are compared on the following table:

Parameter Grease lubrication Oil lubrication
Sealing Easy Difficulty: requires maintenance
Efficiency Good Excellent

Operative speed

Low/medium speed

High speed applications

Re - lubrication

Difficult

Easy

Lubricant durability

Relatively short

Long

Cooling

No cooling effect

Good cooling effect

Contamination

Not possible

Easy
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DEEP GROOVE BALL BEARING

Shields
SERIES 600 2
Bearing Type Dimensions Weight
mdm Open Shields Sealed ° | ° | o Kg
mm

3 693 693 71 693 2RS 8 3 0,15 0,0006
4 694 694 71 694 2RS 11 4 0,15 0,0018
4 604 604 77 604 2RS 12 4 0.2 0,0020
4 624 62471 624 2RS 13 5 0.2 0,0032
5 685 68571 685 2RS 11 5 0,15 0,0011
5 695 695 71 695 2RS 13 4 0.2 0,0024
5 605 605 71 605 2RS 14 5 0.2 0,0035
5 625 62571 625 2RS 16 5 0.3 0,0048
5 635 635171 635 2RS 19 6 0.3 0,0200
6 686 686 71 686 2RS 13 5 0,15 0,0019
6 696 69671 696 2RS 15 5 0.2 0,0038
6 606 606 71 606 2RS 17 6 0.3 0,0060
6 626 626 71 626 2RS 19 6 0.3 0,0081
7 687 687 11 687 2RS 14 5 0,15 0,0021
7 697 697 11 697 2RS 17 5 0.3 0,0052
7 607 607 71 607 2RS 19 6 0.3 0,0080
7 627 627 11 627 2RS 22 7 0.3 0,0130
8 688 688 71 688 2RS 16 5 0,2 0,0031
8 698 698 71 698 2RS 19 6 0.3 0,0073
8 608 608 77 608 2RS 22 7 0.3 0,0120
8 628 628 71 628 2RS 24 8 0.3 0,0170
9 609 609 71 609 2RS 24 7 0.3 0,0140
9 689 689 71 689 2RS 17 5 0.2 0,0032
9 699 69971 699 2RS 20 6 0.3 0,0082
9 629 629 71 629 2RS 26 8 0.3 0,0200
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DEEP GROOVE BALL BEARING

Shields
SERIES 6000 2
Bearing Type Dimensions Weight
€ D B | "
mm Open Shields Sealed Kg
mm
10 6000 6000 77 6000 2RS 26 8 03, 0,0190
12 6001 6001 ZZ 6001 2RS 28 8 0.3 0,0220
15 6002 6002 77 6002 2RS 32 9 0.3 0,0300
17 6003 6003 77 6003 2RS 85 10 0.3 0,03%0
20 6004 6004 77 6004 2RS 42 12 0,6 0,0690
25 6005 6005 77 6005 2RS 47 12 0,6 0,0800
30 6006 6006 77 6006 2RS 55 13 1.0 0,1200
85 6007 6007 71 6007 2RS 62 14 1.0 0,1600
40 6008 6008 77 6008 2RS 68 15 1.0 0,1900
45 6009 6009 77 6009 2RS 75 16 1.0 0,2500
50 6010 6010 72 6010 2RS 80 16 1.0 0,2600
55 6011 6011 72 6011 2RS 90 18 1.1 0,3900
60 6012 601277 6012 2RS 95 18 1.1 0,4200
65 6013 6013 72 6013 2RS 100 18 1.1 0,4400
70 6014 601472 6014 2RS 110 20 1.1 0,6000
75 6015 601572 6015 2RS 115 20 1.1 0,6400
80 6016 601671 6016 2RS 125 22 1.1 0,8500
85 6017 6017 71 6017 2RS 130 22 1.1 0,8900
90 6018 6018 72 6018 2RS 140 24 1.5 1,1500
95 6019 6019 72 6019 2RS 145 24 1.5 1,2000
100 6020 6020 7 6020 2RS 150 24 1.5 1,2500
105 6021 6021 77 6021 2RS 160 26 2,0 1,6000
110 6022 6022 77 6022 2RS 170 28 2,0 1,9500
120 6024 6024 71 6024 2RS 180 28 2,0 2,0500
130 6026 6026 71 6026 2RS 200 33 2,0 3,1500
140 6028 6028 77 6028 2RS 210 €8 2,0 3.3500
200 6040 - - 310 51 2,0 14,000
220 6044 - - 340 56 2,5 18,500
240 6048 - - 360 56 2,5 19,500
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DEEP GROOVE BALL BEARING

Shields
SERIES 6200 2
Bearing Type Dimensions Weight
d
mm Open Shields Sealed ° ° | o Kg
mm

10 6200 6200 77 6200 2RS 30 9 0.6 0,030
12 6201 6201 71 6201 2RS 32 10 0.6 0,037
15 6202 620277 6202 2RS 35 11 0.6 0,046
17 6203 6203 77 6203 2RS 40 12 0.6 0,065
20 6204 6204 77 6204 2RS 47 14 1.0 0,107
25 6205 6205 77 6205 2RS 52 15 1.0 0,125
30 6206 6206 71 6206 2RS 62 16 1.0 0,205
85 6207 6207 71 6207 2RS 72 17 1.0 0,290
40 6208 6208 77 6208 2RS 80 18 1.0 0,370
45 6209 6209 77 6209 2RS 85 19 1.0 0,410
50 6210 6210177 6210 2RS 90 20 1.0 0,460
55} 6211 6211171 6211 2RS 100 21 1.5 0,610
60 6212 6212171 6212 2RS 110 22 1.5 0,780
65 6213 6213171 6213 2RS 120 23 1.5 0,990
70 6214 6214171 6214 2RS 125 24 1.5 1,050
75 6215 6215171 6215 2RS 130 25 1.5 1,200
80 6216 621671 6216 2RS 140 26 2,0 1,400
85 6217 6217 71 6217 2RS 150 28 20 1,800
90 6218 621871 6218 2RS 160 30 2,0 2,150
95 6219 6219 71 6219 2RS 170 32 2,0 2,600
100 6220 622071 6220 2RS 180 34 2,0 3,150
105 6221 6221171 6221 2RS 190 36 2,0 3,700
110 6222 6222171 6222 2RS 200 38 2,0 4,350
120 6224 622471 6224 2RS 215 40 2,0 5,150
130 6226 622671 - 230 40 2,5 5,800
180 6236 = = 320 52 3.0 18,500
190 6238 - - 340 55 3.0 23,000
200 6240 - - 360 58 3.0 28,000
220 6244 - - 400 65 3.0 37,000
240 6248 = = 440 72 3.0 51,000
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DEEP GROOVE BALL BEARING

Shields
SERIES 6300 2
Bearing Type Dimensions Weight
d
mm Open Shields Sealed ° ° | i Kg
mm
10 6300 6300 77 6300 2RS 35 11 0.6 0,053
12 6301 6301 ZZ 6301 2RS 37 12 1.0 0,059
15 6302 6302 77 6302 2RS 42 13 1.0 0,082
17 6303 6303 77 6303 2RS 47 14 1.0 0,120
20 6304 6304 77 6304 2RS 52 15 1.1 0,142
25 6305 6305 77 6305 2RS 62 17 1.1 0,230
30 6306 6306 77 6306 2RS 72 19 1.0 0,350
85 6307 6307 71 6307 2RS 80 21 IFS 0,460
40 6308 6308 77 6308 2RS 90 23 1.5 0,630
45 6309 6309 77 6309 2RS 100 25 1.5 0,830
50 6310 6310177 6310 2RS 110 27 2,0 1,050
55 6311 631171 6311 2RS 120 29 2,0 1,350
60 6312 6312171 6312 2RS 130 31 20 1,700
65 6313 6313177 6313 2RS 140 & 2,0 2,100
70 6314 6314171 6314 2RS 150 35 2,0 2,500
75 6315 631571 6315 2RS 160 37 2,0 3,000
80 6316 631671 6316 2RS 170 39 20 3,600
85 6317 6317 71 6317 2RS 180 41 2.5 4,250
90 6318 631877 6318 2RS 190 43 2,5 4,900
95 6319 6319 77 - 200 45 28 5,650
100 6320 6320 77 - 215 47 2.5 7,000
105 6321 632171 - 225 49 2,5 8,250
110 6322 - - 240 50 2.5 9,550
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DEEP GROOVE BALL BEARING

Shields
SERIES 61800 i
Bearing Type Dimensions Weight
o . D B | )
Open Shields Sealed Kg
mm
10 61800 61800 77 61800 2RS 19 5 0.3 0,0055
12 61801 61801 72 61801 2RS 21 5 0.3 0,0063
15 61802 61802 77 61802 2RS 24 5 0.3 0,0074
17 61803 61803 77 61803 2RS 26 5 0.3 0,0082
20 61804 61804 77 61804 2RS 32 7 0.3 0,0180
25 61805 61805 77 61805 2RS 37 7 0.3 0,0220
30 61806 61806 71 61806 2RS 42 7 0,3 0,0270
35 61807 61807 72 61807 2RS 47 7 0.3 0,0300
40 61808 61808 77 61808 2RS 52 7 0.3 0,0340
45 61809 61809 77 61809 2RS 58 7 0.3 0,0400
50 61810 6181077 61810 2RS 65 7 0.3 0,0520
55 61811 6181177 61811 2RS 72 9 0.3 0,0830
60 61812 61812177 61812 2RS 78 10 0.3 0,1100
65 61813 6181377 61813 2RS 85 10 0,6 0,1300
70 61814 6181471 61814 2RS 90 10 0.6 0,1400
75 61815 61815177 61815 2RS 95 10 0.6 0,1500
80 61816 6181677 61816 2RS 100 10 0.6 0,1500
85 61817 61817 71 61817 2RS 110 IS 1.0 0,2700
90 61818 61818 77 61818 2RS 115 13 1.0 0,2800
95 61819 61819 77 61819 2RS 120 13 1.0 0,3000
100 61820 61820 77 61820 2RS 125 13 1.0 0,3100
105 61821 6182177 61821 2RS 130 13 1,0 0,3200
110 61822 61822171 61822 2RS 140 16 1.0 0,6000
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DEEP GROOVE BALL BEARING

Shields
SERIES 61900 “
Bearing Type Dimensions Weight
o D B | "
Open Shields Sealed Kg
mm

10 61900 61900 77 61900 2RS 22 6 0.3 0,010
12 61901 61901 72 61901 2RS 24 6 0.3 0,011
15 61902 61902 77 61902 2RS 28 7 0.3 0,016
17 61903 61903 77 61903 2RS 30 7 0.3 0,018
20 61904 61904 77 61904 2RS 37 9 0.3 0,038
25 61905 61905 77 61905 2RS 42 9 0.3 0,045
30 61906 61906 77 61906 2RS 47 9 0.3 0,051
&5 61907 61907 71 61907 2RS 55 10 0.6 0,080
40 61908 61908 77 61908 2RS 62 12 0.6 0,120
45 61909 61909 77 61909 2RS 68 12 0.6 0,140
50 61910 6191077 61910 2RS 72 12 0.6 0,140
5] 61911 6191177 61911 2RS 80 13 1.0 0,190
60 61912 61912177 61912 2RS 85 13 1.0 0,200
65 61913 61913172 61913 2RS 90 13 1.0 0,22,
70 61914 61914171 61914 2RS 100 16 1.0 0,350
75 61915 61915172 61915 2RS 105 16 1.0 0,370
80 61916 61916171 61916 2RS 110 16 1.0 0,400
85 61917 = = 120 18 1.0 0,550
90 61918 - - 125 18 1.0 0,590
95 61919 - - 130 18 1.0 0,610
100 61920 - - 140 20 1.0 0,830
105 61921 - - 145 20 1.0 0,870
110 61922 - - 150 20 1.0 0,900
120 61924 = = 165 22 1.0 1,200
170 61934 - - 230 28 2.0 3,400
180 61936 - - 250 33 2,0 5,050
190 61938 - - 260 33 2.0 5,250
200 61940 - - 280 38 2,0 7.400
220 61944 - - 300 38 2,0 8,000
240 61948 - - 320 38 2,0 8,600
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DEEP GROOVE BALL BEARING

Y

D)

¢ A

Open Shields Seals
SERIES 62200 ZZ e
Bearing Type Dimensions Weight
mdm Sealing ° ¢ o Kg
mm

10 62200 2RS 30 14 0.6 0,040
12 62201 2RS 32 14 0.6 0,045
15 62202 2RS 35 14 0.6 0,054
17 62203 2RS 40 16 0.6 0,083
20 62204 2RS 47 18 1.0 0,130
25 62205 2RS 52 18 1.0 0,150
30 62206 2RS 62 20 1.0 0,240
85 62207 2RS 72 23 1,0 0,370
40 62208 2RS 80 23 1.0 0,440
45 62209 2RS 85 23 1.0 0,480
50 62210 2RS 90 23 1.0 0,520
55} 62211 2RS 100 25 1.5 0,700
60 62212 2RS 110 28 1.5 0,970
65 62213 2RS 120 31 1.5 1,250
70 62214 2RS 125 31 1.5 1,300
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DEEP GROOVE BALL BEARING

Shields
SERIES 62300 e
Bearing Type Dimensions Weight
mdm Sealing D B 0 Kg
mm
10 62300 2RS 35 17 0.6 0,06
12 62301 2RS 37 17 1.0 0,07
15 62302 2RS 35 17 1.0 0,11
17 62303 2RS 47 19 1.0 0,15
20 62304 2RS 52 21 1.0 0,20
25 62305 2RS 62 24 1.0 0,32
30 62306 2RS 72 27 1.0 0,48
85 62307 2RS 80 31 IFS) 0,66
40 62308 2RS 90 33 1.5 0,89
45 62309 2RS 100 36 1.5 1,15
50 62310 2RS 110 40 2,0 1,55
55 62311 2RS 120 43 2,0 1,95
60 62312 2RS 130 46 2,0 2,50
65 62313 2RS 140 48 2.0 3,00
70 62314 2RS 150 51 2,0 3.55
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DEEP GROOVE BALL BEARING

Shields
SERIES 63000 “
Bearing Type Dimensions Weight
mdm Sealing D 8 0 Kg
mm

10 63000 2RS 26 12 0.3 0,025
12 63001 2RS 28 12 0.3 0,029
15 63002 2RS 32 13 0.3 0,039
17 63003 2RS 35 14 0.3 0,052
20 63004 2RS 42 16 0.6 0,086
25 63005 2RS 47 16 0,6 0,100
30 63006 2RS 55 19 1,0 0,160
35 63007 2RS 62 20 1,0 0,210
40 63008 2RS 68 21 1.0 0,260
45 63009 2RS 75 23 1.0 0,340
50 63010 2RS 80 23 1.0 0,370
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ANGULAR CONTACT BALL BEARINGS

AN
D \\/
s
//
X
SERIES 7200
Dimensions Weight
mdm Bearing Type D | B ‘o
mm

10 7200 30 9 0,030
12 7201 32 10 0,036
15 7202 35 11 0,045
17 7203 40 12 0,065
20 7204 47 14 0,110
25 7205 52 15 0,130
30 7206 62 16 0,200
35 7207 72 17 0,280
40 7208 80 18 0,370
45 7209 85 19 0,420
50 7210 90 20 0,470
55 7211 100 21 0,620
60 7212 110 22 0,800
65 7213 120 23 1,000
70 7214 125 24 1,100
75 7215 130 25 1,200
80 7216 140 26 1,450
85 7217 150 28 1,850
90 7218 160 30 2,300
95 7219 170 32 2,700
100 7220 180 34 3,300
105 7221 190 36 3,950
110 7222 200 38 4,600
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ANGULAR CONTACT BALL BEARINGS —B—|

Y

S

AN
\\\
\\\
D = d
/
//
=
SERIES 7300
Dimensions Weight
d Bearing Type D | B
mm Kg
mm

12 7300 37 12 0,06
15 7301 42 13 0,08
17 7302 47 14 0,11
20 7303 52 15 0,14
25 7304 62 17 0,23
30 7305 72 19 0,34
35 7306 80 21 0,45
40 7307 90 23 0,63
45 7308 100 25 0,85
50 7309 110 27 1,10
55 7310 120 29 1,40
60 7311 130 31 1,75
65 7312 140 33 2,15
70 7313 150 &5 2,65
75 7314 160 37 3,20
80 7315 170 39 3,80
85 7316 180 41 4,45
90 7317 190 43 5,20
95 7318 200 45 6,05
100 7319 215 47 7,50
105 7320 225 49 8,55
110 7321 240 50 10,00

52



DOUBLE ROW ANGULAR CONTACT BALL BEARINGS

.\\\\\\\\\}\\\\\\\W
( \

DN

////////M%

Open Shlelds Seals
SERIES 32 2z 2RS
" Bearing Type Dimensions Weight
mm Open Shield Sedling 2 | B Kg
mm
10 3200 3200-7Z 3200 -2RS 30 143 0,051
12 3201 3201 -2Z 3201 -2RS 32 159 0,058
15 3202 3202-77 3202 -2RS 35 159 0,066
17 3203 3203 -7Z 3203 -2RS 40 17,5 0,096
20 3204 3204 -77 3204 -2RS 47 20,6 0,160
25 3205 3205 -7Z 3205 -2RS 52 20,6 0,180
30 3206 3206 -77 3206 -2RS 62 23,8 0,290
35 3207 3207 -72 3207 -2RS 72 27,0 0,440
40 3208 3208 -7Z 3208 -2RS 80 30,2 0,580
45 3209 3209 -7Z 3209 -2RS 85 30,2 0,630
50 3210 3210-22 3210 -2RS 90 30,2 0,660
55 3211 3211 -72 3211 -2RS 100 33,3 0,960
60 3212 3212-77 3212 -2RS 110 36,5 1,360
65 3213 3213-7Z 3213 -2RS 120 38,1 1,660
70 3214 3214-77 3214 -2RS 125 39,7 1,810

* limiti di velocita indicati sono basati sui cuscinetti schermati
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DOUBLE ROW ANGULAR CONTACT BALL BEARINGS

[ ]

Uy

\ L
Aney

[ I

v

|\ NPARVI

‘K \[]
Vs

Open Shields Seals
SERIES 33 2 2RS
Bearing Type Dimensions Weight

mdm Open Shield Sealing D E K9

mm
15 3302 3302-27 3302 -2RS 42 190 013
17 3303 3303 -7Z 3303 -2RS 47 222 0,18
20 3304 3304 -7Z 3304 -2RS 52 22,2 0,22
25 3305 3305 -2Z 3305 -2RS 62 25,4 0,35
30 3306 3306 -2Z 3306 -2RS 72 30,2 0,53
35 3307 3307 -7Z 3307 -2RS 80 34,9 073
40 3308 3308 -2Z 3308 -2RS 90 36,5 0,95
45 3309 3309 -72Z 3309 -2RS 100 39.7 1,42
50 3310 3310-2Z 3310 -2RS 110 44,4 1,93
55 3311 3311 -72 3311 -2RS 120 49,2 2,30
60 3312 3312-7Z 3312 -2RS 130 54,0 3,16
65 3313 3313-7Z 3313 -2RS 140 58,7 391
70 3314 3314-77 3314 -2RS 150 63,5 4,89
75 3315 3315-77 3315 -2RS 160 68,3 597

* limiti di velocita indicati sono basati sui cuscinetti schermati
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THRUST BEARINGS

d
gh gh
P
n
d;
D
SERIES 511
Dimensions .

d Bearing Type mm e
10 51100 24 9 1 0.3 0,020
12 51101 26 9 13 0.3 0,022
15 51102 28 9 16 0.3 0,023
17 51103 30 9 18 0.3 0,025
20 51104 35 10 21 0.3 0,038
25 51105 42 11 26 0.6 0,056
30 51106 47 11 32 0.6 0,063
85} 51107 52 12 37 0,6 0,080
40 51108 60 13 42 0,6 0,120
45 51109 65 14 47 0.6 0,140
50 51110 70 14 52 0.6 0,160
55 51111 78 16 57 0.6 0,230
60 51112 85 17 62 1,0 0,200
65 51113 90 18 67 1.0 0,330
70 51114 95 18 72 1.0 0,350
75 51115 100 19 77 1.0 0,400
80 51116 105 19 82 1.0 0,420
85 51117 110 19 87 1.0 0,440
90 51118 120 22 92 1.0 0,670
100 51119 135 25 102 1.0 0,970
110 51120 145 25 112 1.0 1,050
120 51122 155 25 122 1,0 1,150
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THRUST BEARINGS

d
gh
P
n
o
D
SERIES 512
Dimzr:nsions Fatigue Weight
mdm Bearing Type rn,2 Load
D B di min Y Kg
N
10 51200 26 11 12 0.6 1.5 0,031
12 51201 28 11 14 0,6 1.9 0,034
15 51202 32 12 17 0,3 3.3 0,046
17 51203 85 12 19 0.6 3.9 0,053
20 51204 40 14 22 0.6 7.3 0,083
25 51205 47 15 27 0.6 13 0,110
30 51206 52 16 32 0,6 1 0,130
85| 51207 62 18 37 1.0 23 0,220
40 51208 68 19 42 1.0 49 0,280
45 51209 73 20 47 1.0 33 0,300
50 51210 78 22 52 1.0 58 0,370
55 51211 90 25 57 1.0 93 0,590
60 51212 95 26 62 1.0 100 0,650
65 51213 100 27 67 1.0 120 0,780
70 51214 105 27 72 1.0 130 0,790
75 51215 110 27 77 1.0 150 0,830
80 51216 115 28 82 1.0 190 0,910
85 51217 125 31 88 1.0 330 1,200
90 51218 135 35 93 1.1 470 1,700
100 51220 150 38 103 1.1 530 2,200
110 51222 160 38 113 1.1 670 2,400
120 51224 170 39 123 1.1 830 2,650
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THRUST BEARINGS

d
gh
2
n
d
D
SERIES 513
Pimensions Fatigue Weight
mdm Bearing Type 0o Lc;%d
D B di e Kg
N
25 51305 52 18 27 1.0 15 0.17
30 51306 60 21 32 1.0 22 0,26
35 51307 68 24 37 1.0 40 0,38
40 51308 78 26 42 1,0 65 0,53
45 51309 85 28 47 1,0 100 0,66
50 51310 95 31 52 1.1 160 0,94
55 51311 105 35 57 1.1 220 1,30
60 51312 110 85 62 1.1 220 1,35
65 51313 115 36 67 11 250 1,50
70 51314 125 40 72 1.1 470 2,00
75 51315 135 44 77 1.5 670 2,60
80 51316 140 44 82 1.5 670 2,70
85 51317 150 49 88 1.5 940 3.55
90 51318 155 50 93 1.5 1100 3.80
100 51320 170 55 103 1.5 1600 4,95
110 51322 190 63 113 2,0 2700 7.85
120 51324 210 70 123 2,1 4400 11,00

57



CYLINDRICAL ROLLER BEARINGS
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SERIES N, NJ, NU E NUP 200
d Bearing Type Dim:'?fiions weight
mm D B ) Kg
15 202 35 1 19.3 0,047
17 203 40 12 22,1 0,068
20 204 47 14 26,5 0,110
25 205 52 15 31,5 0,130
30 206 62 16 37,5 0,200
35 207 72 17 44,0 0,300
40 208 80 18 49,5 0,370
45 209 85 19 54,5 0,430
50 210 90 20 59,5 0,480
55 211 100 21 66,0 0,660
60 212 110 2 72,0 0810
65 213 120 23 78,5 1,050
70 214 125 24 83,5 1,150
75 215 130 25 88,5 1,250
80 216 140 2 95,3 1,500
85 N 217 150 28 100,5 1,900
90 ,'jd 218 160 30 107.0 2,350
95 NUP 219 170 34 1125 3,450
100 220 180 36 119,0 3,850
105 221 190 38 125.0 4000
110 222 200 40 132,05 4,800
120 224 215 40 1435 5,750
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CYLINDRICAL ROLLER BEARINGS
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SERIES NJ, NU E NUP 2200
d Bearing Type Dimf?"?fs‘ions Weight
mm D B (F) Kg
20 2204 47 18 26,5 0,14
25 2205 52 18 31,5 0,16
30 2206 62 20 37.5 0,26
85 2207 72 23 44,0 0,40
40 2208 80 23 49,5 0,49
45 2209 85 23 54,5 0,52
50 2210 90 23 59.5 0,56
55 2211 100 25 66,0 0,79
60 2212 110 28 72,0 1,10
65 2213 120 31 78,5 1,40
70 2214 125 31 83,5 1,50
75 2215 130 31 88,5 1,60
80 2216 140 33 95,3 2,00
85 2217 150 36 100,5 2,45
90 2218 160 40 1070 3,15
95 NJ 2219 170 43 112,5 4,00
100 NU 2220 180 46 119.0 4,75
110 NUP 2222 200 58 132,5 6,70
120 2204 215 58 143,5 8,30
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CYLINDRICAL ROLLER BEARINGS
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SERIES NJ, NU E NUP 2300
d Bearing Type Dim’i?:‘ions Weight
i D B (F) Kg
20 2304 52 21 27,5 021
25 2305 62 24 34,0 0,35
30 2306 72 27 40,5 0,53
35 2307 80 31 46,2 0.72
40 2308 90 33 52,0 0,94
45 2309 100 36 58,5 1,30
50 2310 110 40 65,0 1,70
55 2311 120 43 70,5 2,20
60 2312 130 46 77.0 2,75
65 2313 140 48 82,5 3,30
70 2314 150 35 89,0 2,85
70 2314 150 51 89,0 4,00
75 2315 160 55 95,0 4,90
80 2316 170 58 101,0 5,85
85 2317 180 60 108,0 6,85
90 2318 190 64 13,5 8,00
95 HLJJ 2319 200 67 121,5 9,35
100 NUP 2320 215 73 127.5 12,00
110 2322 240 80 143,0 17,00
120 2324 260 86 154,0 24,00
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CYLINDRICAL ROLLER BEARINGS
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SERIES N, NJ, NU E NUP 300

d Bearing Type Dim’i?:‘ions Weight
mm D B (F) Kg

15 302 42 13 21,0 0,086
20 304 52 15 27,5 0,150
25 305 62 17 34,0 0,240
30 306 72 19 40,5 0,360
35 307 80 21 46,2 0,480
40 308 90 23 52,0 0,650
45 309 100 25 58,5 0,900
50 310 110 27 65,0 1,150
55 311 120 29 70,5 1,450
60 312 130 31 77.0 1,800
65 313 140 33 82,5 2,250
70 314 150 35 89,0 2,750
75 315 150 37 95,0 3,300
80 316 160 39 101,0 3,950
85 317 170 41 108,0 4,700
90 318 180 43 1135 5,450
95 SJ 319 190 45 1215 6,250
100 PII\IUUP 320 200 47 127.5 7,600
105 321 215 49 1330 8,800
110 322 240 50 143,0 10,500
120 324 260 55 154,0 13,500

61




TAPERED ROLLER BEARINGS

SERIES 30200 i
Dimensions .

@ Bearing Type mm Weight
mm o D T B [S Kg
17 30203 40 13,25 12 11 0,075
20 30204 47 II5%2'5 14 12 0,120
25 30205 52 16,25 15 13 0,150
30 30206 62 17.25 16 14 0,230
35 30207 72 18,25 17 15 0,320
40 30208 80 19,75 18 16 0,420
45 30209 85 20,75 19 16 0,480
50 30210 90 21,75 20 17 0,540
55 30211 100 22,75 21 18 0,700
60 30212 110 23,75 22 19 0,880
65 30213 120 24,75 23 20 1,150
70 30214 125 26,25 24 21 1,250
75 30215 130 27,25 25 22 1,400
80 30216 140 28,25 26 22 1,600
85 30217 150 30,50 28 24 2,050
90 30218 160 32,50 30 26 2,550
95 30219 170 34,50 32 27 3,000
100 30220 180 37,00 34 29 3,650
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TAPERED ROLLER BEARINGS —T—
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SERIES 30300
mdm Bearing Type Dlm::\'sllons weight
D T B C Kg
15 30302 42 14,25 13,0 11 0,095
17 30303 47 15,25 14,0 12 0,130
20 30304 52 16,25 15,0 13 0,170
25 30305 62 18,25 17.0 15 0,260
30 30306 72 20,75 19.0 16 0,390
35 30307 80 22,75 21,0 18 0,520
40 30308 90 25,25 32,5 28 0,720
45 30309 100 27,25 25,0 22 0,970
50 30310 110 29,25 27,0 23 1,250
55 30311 120 31,50 29,0 25 1,550
60 30312 130 33,50 31,0 26 1,950
65 30313 140 36,00 33.0 28 2,400
70 30314 150 38,00 35,0 30 2,900
75 30315 160 40,00 37,0 31 3,450
80 30316 170 42,50 39,0 33 4,100
85 30317 180 44,50 41,0 34 4,850
90 30318 190 46,50 43,0 36 5,650
95 30319 200 49,50 45,0 38 6,700
100 30320 215 51,50 47,0 39 8,050




TAPERED ROLLER BEARINGS

W

SERIES 31300
mdm Bearing Type Dlm::\'sllons weight
D T B © Kg
25 31305 62 18,25 17 13 0,26
30 31306 72 20,75 19 14 0,39
35 31307 80 22,75 21 15 0,52
40 31308 90 25,25 23 20 0,72
45 31309 100 27,25 25 18 0,95
50 31310 110 29,25 27 19 1,20
55 31311 120 31,50 29 21 1,55
60 31312 130 33,50 31 22 1,90
65 31313 140 36,00 33 23 2,35
70 31314 150 38,00 & 25 2,95
75 31315 160 40,00 37 26 3.50
80 31316 170 42,50 39 27 4,05
85 31317 180 44,50 41 28 4,60
90 31318 190 46,50 43 30 5,90
95 31319 200 49,50 45 32 6,95
100 31320 X 215 56,50 51 35 8,60
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TAPERED ROLLER BEARINGS —T—
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SERIES 32000
mdm Bearing Type Dlm::\'sllons weight
D T B © Kg
20 32004 X 42 15 15 12,0 0,097
22 320/22 X 44 15 15 11,5 0,100
25 32005 X 47 15 15 11,5 0,110
28 320/28 X 52 16 16 12,0 0,150
30 32006 X 55 17 17 13,0 0,170
32 320/32 X 58 17 17 13,0 0,190
35 32007 X 62 18 18 14,0 0,220
40 32008 X 68 19 19 14,5 0,270
45 32009 X 75 20 20 15,5 0,340
50 32010 X 80 20 20 15,5 0,370
55 32011 X 90 23 23 17.5 0,550
60 32012 X 95 23 23 17,5 0,590
65 32013 X 100 23 23 17,5 0,630
70 32014 X 110 25 25 19,0 0,840
75 32015 X 115 25 25 19,0 0,900
80 32016 X 125 29 29 22,0 1,300
85 32017 X 130 29 29 22,0 1,350
90 32018 X 140 32 32 24,0 1,750
95 32019 X 145 32 32 24,0 1,800
100 32020 X 150 32 32 24,0 1,900




TAPERED ROLLER BEARINGS

W

SERIES 33000
d Bearing Type Dlmrir;s‘lons weight
mm D T B © Kg
50 33010 80 24 24 19,0 0,45
55 33011 90 27 27 21,0 0,67
60 33012 95 27 27 21,0 0,71
65 33013 100 27 27 21,0 0,78
70 33014 110 31 31 25,5 1,10
75 33015 115 31 31 25,5 1,15
80 33016 125 36 36 29.5 1,65
85 33017 130 36 36 29,5 1,75
90 33018 140 39 39 32,5 2,20
95 33019 145 39 39 32,5 2,30
100 33020 150 39 39 32,5 2,40
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TAPERED ROLLER BEARINGS

SERIES 33100
d Bearing Type Dlmrir;s‘lons weight
mm D T B © Kg
40 33108 75 26 26 20,5 0,51
45 33109 80 26 26 20,5 0,56
50 33110 85 26 26 20,0 0,59
55 33111 95 30 30 23,0 0,86
60 33112 100 30 30 23,0 0,92
65 33113 110 34 34 26,5 1,30
70 33114 120 37 37 29,0 1,70
75 33115 125 37 37 29,0 1,80
80 33116 130 37 37 29,0 1,90
85 33117 140 41 41 32,0 2,45
90 33118 150 45 45 35,0 3,10
110 33122 180 56 56 43,0 5355
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TAPERED ROLLER BEARINGS

W

SERIES 33200
d Bearing Type Dlm::\'sllons weight
mm D T B C Kg
25 33205 52 22 22 18,0 0,23
30 33206 62 25 25 19.5 0,37
35 33207 72 28 28 22,0 0,56
40 33208 80 32 32 25,0 0,77
45 33209 85 32 32 25,0 0,82
50 33210 90 32 32 24,5 0,90
55 33211 100 35 35 27.0 1,20
60 33212 110 38 38 29,0 1,60
65 33213 120 41 41 32,0 2,05
70 33214 125 41 41 32,0 2,10
75 33215 130 41 41 31,0 2,25
80 33216 140 46 46 35,0 2,90
85 33217 150 49 49 37,0 3,70
100 33220 180 63 63 48,0 6,95
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TAPERED ROLLER BEARINGS —T—
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SERIES 32200
d Bearing Type Dlm::\'sllons weight

mm D T B C Kg

25 322058 52 19,25 18 15 0,19
28 322/28 B 58 20,25 19 16 0,25
30 32206 B 62 21,25 20 17 0,30
30 32206 62 21,25 20 17 0,28
35 32207 B 72 24,25 23 19 0,44
35 32207 72 24,25 23 19 0,43
40 32208 80 24,75 23 19 0,53
45 32209 B 85 24,75 23 19 0,60
45 32209 85 24,75 23 19 0,58
50 32210B 90 24,75 23 18 0,65
50 32210 90 24,75 23 19 0,61
55 32211 8B 100 26,75 25 19 0,87
55 32211 100 26,75 25 21 0,83
60 32212 110 29,75 28 24 15
65 32213 120 32,75 31 27 1,50
70 32214 125 425 31 27 1,60
75 32215 130 33,25 31 27 1,70
80 32216 140 B505| 33 28 2,05
85 32217 150 38,50 36 30 2,60
90 32218 160 42,50 40 34 885
95 32219 170 45,50 43 37 4,05
100 32220 180 49,00 46 39 4,90




TAPERED ROLLER BEARINGS

SERIES 32300
mdm Bearing Type Dlm::\'sllons weight
D T B © Kg
17 32303 47 20,25 19 13 0,17
20 32304 52 22,50 21 18 0,23
25 32305 62 25,25 24 20 0,36
30 32306 72 28,75 27 23 0,55
35 32307 B 80 32,75 31 25 0,80
&5 32307 80 32,75 31 25 0,73
40 32308 B 90 35,25 33 27 1,10
40 32308 90 85,25 23 17 1,00
45 32309 B 100 38,25 36 30 1,45
45 32309 100 38,25 36 30 136
50 323108 110 42,25 40 33 1.85
50 32310 110 42,25 40 68 1,80
55 32311 120 45,50 43 35 2,30
55 32311 B 120 45,50 43 35 2,50
60 32312 130 48,50 46 37 2,85
60 323128 130 48,50 46 37 2,80
65 32313 140 51,00 48 39 3,45
65 32313 B 140 51,00 48 39 3,35
70 32314 150 54,00 51 42 4,30
70 32314 B 150 54,00 51 42 4,25
75 32315 160 58,00 55 45 5,20
75 323158 160 58,00 55 45 5,565
80 32316 170 61,50 58 48 6,20
80 32316 B 170 61,50 58 48 5,70
85 32317 180 63,50 40 49 6,85
85 32317 B 180 63,50 60 49 7.50
90 32318 190 67,50 64 53 8,40
95 32319 200 71,50 67 55 11,00
100 32320 215 77,50 73 60 12,50

70







\ D
D

METAL BUSHINGS ITALIA

M.B.I. metal bushings italia s.p.a.
Via Brescia, 65 - 36040
Torri di Quartesolo (VI) IT
Tel. 0039 0444 218000
www.metalbushings.it
mbi@metalbushings.it

$t.03.2025



