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12.  Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Size DLR (mm)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting sizeDesign DLR Mounting size Mounting size

12.  Size tables

Preload (Н) Axial stiffness (Н/um) Payload (кН) Limit rotational 
rate (rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Size DLR (mm)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting sizeDesign DLR Mounting size Mounting size

12. Size tables

Preload (Н) Axial stiffness (Н/um) Payload (кН) Limit rotational 
rate (rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Size DLR (mm)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Design DLR
 

Mounting size Mounting sizeDesign DLR Mounting size Mounting size

12. Size tables

Preload (Н) Axial stiffness (Н/um) Payload (кН) Limit rotational 
rate (rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables

12.2. High speed spindle bearings

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12.  Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12.  Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)



8181

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)



8383

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables

Size of shaft (mm) Mounting size (mm) Preload (Н)

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)



9191

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)



9393

Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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12. Size tables
Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

Size of shaft (mm) Mounting size (mm) Preload (Н)
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Contact 
angle
α = 15°/25°

Contact 
angle
α = 15°/25°

Mounting size Mounting size

12. Size tables

Mounting size Mounting size

Axial stiffness (Н/um) Payload (кН) Limit rotational rate 
(rpm)

Code Weight

Dyn. C Stat. Co Grease Oil Bearing kg
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13. High-precision cylindrical roller bearings

13.1. General provisions

High precision cylindrical roller bearings are available 
in single and double row design and are ideal floating 
bearings. They are characterized by high radial stiffness. 
In addition to use as a floating bearing, they are also used 
where required a stable and high-precision bearings 
with high radial stiffness. The standard version of the 
bearing has a tapered bore for fine adjustment of the 
radial clearance (c1 1:12). Thus, the desired radial gap 
or radial preload is regulated by axial displacement of 
the conical seat of the shaft.
In addition, there are cylindrical roller bearings with a 
cylindrical bore. Order code does not include the «K» 
(for example, NN3012M.HP)
Main dimensions correspond to common sizes roller 
according to DIN 616 (ISO 15).

13.2. Heat treatment

Precision cylindrical roller bearings are subjected to 
heat treatment, so that they can be used in working 
temperatures up to 150 ° C. Bearings with an outer 
diameter exceeding 120 mm retain dimensional stability 
up to 200 ° C.

13.3. Design

Single row high-precision cylindrical roller bearings are 
available in the series N19 and N10. In design versions 
N inner ring has two edges, and the outer ring runs 
without edges

Fig. 13.1. Single row cylindrical roller bearing precision

Fig. 13.2. Series of high-precision single row cylindrical 
roller bearings
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13. High-precision cylindrical roller bearings

Precision Double row cylindrical roller bearings 
are manufactured in batches and NN30 NNU49 in 
accordance with DIN 5412-4. NN designation means 
that the bearing is a double row, the inner ring has 
three ribs and the outer ring has no ribs. In version NNU 
structure has three outer ring rib and the inner ring runs 
without ribs.
Upon request, the outer ring can be supplied with an oil 
groove and at least three oil holes. In this case, in order 
designation after the code indicates the symbol «S» (for 
example, NN3012K.SMHP). As a result, lubricant can 
be supplied directly between the rollers.

Fig. 13.3. Double row high-precision cylindrical roller 
bearings, series NN30

Fig. 13.4. Double row high-precision cylindrical roller 
bearings, series NNU49Fig. 13.5. Series of high-precision double row 

cylindrical roller bearings
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13. High-precision cylindrical roller bearings

13.4. Hybrid cylindrical roller bearings

Hybrid cylindrical roller bearings have ceramic HCN10 
series cylindrical rollers.
Their use greatly improves the characteristics of friction 
and wear standpoint. This reduces the load on the 
lubrication and lower temperatures. For this reason it is 
also permitted higher speed.

Fig. 13.9.The hybrid cylindrical roller bearing 



101101

13. High-precision cylindrical roller bearings

13.5. Materials

In the standard design of the ring and cylindrical rollers 
precision cylindrical roller made of an vacuumed 
chromium steel 100Cr6, in the case of large dimensions 
- of 100CrMnSi6-4.
Precision cylindrical roller bearings are generally solid 
brass cage guide rollers. On request high-precision 
single row cylindrical roller bearings can be equipped 
with cages of PEEK.

Fig. 13.7. PEEK cage, single-row

Fig. 13.6. Brass separator Single row
 

Fig. 13.8. Brass separator, double row
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14. Tolerances and tolerance classes

HP tolerance class
Cylindrical roller bearings have high precision, 
which is dictated by the conditions of their use, 
and so have HP tolerance class. He is a Class SP 
tolerances according to DIN 5412-4.
 

Подшипники с классом допуска UP могут быть 
изготовлены для областей применения с еще более 
высокими требованиями, чем требования DIN 
5412-4. Кроме того, по запросу могут выпускаться 
подшипники в других классах допуска.

The inner ring (Dimensions in mm)

The nominal bore diameter over to 18
30

30
50

50
80

80
120

120
150

180
250

250
315

315
400

400
500

500
630

HP tolerance class(Tolerances in microns)

Deviation cylindrical hole size ∆dmp,∆ds 0
-6

0
-8

0
-9

0
-10

0
-13

0
-15

0
-18

0
-23

0
-27

0
-30

roundness Vdp / 2 1.5 2 2.5 2.5 3.5 4 4.5 6 7 8

Deviation of the size of the conical hole ∆ds 10
0

12
0

15
0

20
0

25
0

30
0

35
0

40
0

45
0

50
0

roundness Vdp / 2 1.5 2 2.5 2.5 3.5 4 4.5 6 7 8

Deviation
∆d1mp - 
∆dmp

4
0

6
0

6
0

8
0

8
0

10
0

12
0

12
0

14
0

16
0

Deviation in width ∆Bs 0
-120

0
-120

0
-150

0
-200

0
-250

0
-300

0
-350

0
-400

0
-450

0
-500

Changing the width VBs 5 5 6 7 8 10 13 15 17 20

radial runout Kia 3 4 4 5 6 8 8 10 10 12

Resizing at inclination to the outer 
cylindrical surface of the hole Sd 8 8 8 9 10 11 13 15 17 20

The beating of the assembled inner ring 
raceway (axial runout) Sia 8 8 8 9 10 13 15 20 23 25

outer ring (Dimensions in mm)

The nominal outer diameter over 
to

30
50

50
80

80
120

120
150

150
180

180
250

250
315

315
400

400
500

500
630

630
800

HP tolerance class(Tolerances in microns)

Deviation
∆Dmp, 
�Ds

0
-7

0
-9

0
-10

0
-11

0
-13

0
-15

0
-18

0
-20

0
-23

0
-28

0
-35

resizing VDp 
/ 2 2 2.5 2.5 3 3.5 4 4.5 5 6 7 9

radial runout Kea 5 5 6 7 8 10 11 13 15 17 20
Resizing inclination at the outer 
cylindrical surface with respect to the 
side surface of the outer ring SD 8 8 9 10 10 11 13 13 15 18 20

Heartbeat assembled bearing outer ring 
raceway (axial runout)

Sea 8 10 11 13 14 15 18 20 23 25 30

Tolerances on width∆CsVCs and identical tolerances∆Bsand VBs for the corresponding inner ring.
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The inner ring (Dimensions in mm)

The nominal bore 
diameter over to 18

30
30
50

50
80

80
120

120
150

180
250

250
315

315
400

400
500

500
630

Tolerance class UP(Tolerances in microns)

Deviation cylindrical 
hole size ∆dmp,∆ds 0

-5
0

-6
0

-7
0

-8
0

-10
0

-12
0

-15
0

-19
0

-23
0

-26

roundness Vdp / 2 1.5 1.5 2 2 2.5 3 4 5 6 7

Deviation of the size of 
the conical hole ∆ds 6

0
7
0

8
0

10
0

12
0

14
0

15
0

17
0

19
0

20
0

roundness Vdp / 2 1.5 1.5 2 2 2.5 3 4 5 6 7

Deviation ∆d1mp - ∆dmp 2 3 3 4 4 5 6 6 7 8

Deviation in width ∆Bs -25 -30 -40 -50 -60 -75 -100 -100 -100 -125

Changing the width VBs 1.5 2 3 3 4 5 5 6 7 8

radial runout Kia 1.5 2 2 3 3 4 4 5 5 6
Resizing at inclination to the 
outer cylindrical surface of the 
hole

Sd 3 3 4 4 5 6 6 7 8 9

The beating of the 
assembled inner ring 
raceway (axial runout) Sia 3 3 3 4 6 7 8 9 10 12

14. Tolerances and tolerance classes

Tolerance class UP

outer ring (Dimensions in mm)

The nominal outer diameter over to 30
50

50
80

80
120

120
150

150
180

180
250

250
315

315
400

400
500

500
630

630
800

Tolerance class UP(Tolerances in microns)

Deviation ∆Dmp, �Ds 0
-5

0
-6

0
-7

0
-8

0
-9

0
-10

0
-12

0
-14

0
-17

0
-20

0
-25

roundness VDp / 2 1.5 1.5 2 2 2.5 2.5 3 3.5 4.5 5 6.5

radial runout Kea 3 3 3 4 4 5 6 7 8 9 11
Resizing inclination at the outer 
cylindrical surface with respect to 
the side surface of the outer ring

SD 2 2 3 3 3 4 4 5 5 6 7

Heartbeat assembled bearing outer 
ring raceway (axial runout)

Sea 4 4 5 6 7 9 9 12 12 14 17

Tolerances on width∆CsVCs and identical tolerances∆Bsand VBs for the corresponding inner ring.
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15. The bearing clearance

Radial clearance of single and double row precision cylindrical roller C1

The bearings have a standard radial clearance C1 
(less usual clearance CN). The presence of this gap 
makes these bearings not interchangeable, ie, You can 
not rearrange the outer rings between the individual 
bearings, such as in the case of single-row cylindrical 
roller.

Both clearance C1 and NA (for non-interchangeable 
bearings) are not specified. Other radial clearances are 
provided on request.

Dimensions in mm

The nominal 
bore 
diameter

over 
to 24

24
30

30
40

40
50

50
65

65
80

80
100

100
120

120
140

140
160

160
180

180
200

200
225

225
250

250
280

280
315

315
355

355
400

400
450

450
500

500
560

560
630

630
710

710
800

with a cylindrical bore(Bearing clearance in microns)

Clearance 
group C1

over 
to

5
15

5
15

5
15

5
18

5
20

10
25

10
30

10
30

10
35

10
35

10
40

15
45

15
50

15
50

20
55

20
60

20
65

25
75

25
85

25
95

25
100

30
110

30
130

35
140

with tapered bore(Bearing clearance in microns)

Clearance 
group C1

over 
to

10
20

15
25

15
25

17
30

20
35

25
40

35
55

40
60

45
70

50
75

55
85

60
90

60
95

65
100

75
110

80
120

90
135

100
150

110
170

120
190

130
210

140
230

160
260

170
290
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L10
Nominal rating life in millions of 
revolutionswith 10% failure 
probability

L10h Nominal rating life in hours with 10% failure 
probability

Cr Dynamic radial load rating in N

Pr Dynamic equivalent radial loading in N

Fr Radial load in N

n Revolutions in min-1

16. Calculation of bearing design

16.1. General provisions

Calculation of the design for the basic rated load and 
the bearing life is based on DIN ISO 76 standard (static 
rated load), and DIN ISO 281 (dynamic rated load and 
rated lifespan). These standards describe the complex 
calculations of structures. As a result, below we will focus 
only on the core design calculations. These construction 
payments are used to provide a rough estimation of the 
bearing.
More in-depth evaluation of bearings are possible by 
calculating the Hertz contact pressure between the 
rolling elements and the tracks taking into account the 
actual conditions of lubrication by means of special 
calculation programs. In this regard, please contact our 
engineering department.

16.2. Rated Lifetime

The service life of the bearing indicated by the number 
of revolutions or hours to as long as the bearing does 
not show signs of damage. The most common causes 
are wear, overheating and jamming due to overload 
(mechanical and thermal), as well as material fatigue. 
The most common reason for failure in high-speed 
conditions of use - overheating, followed by bearing 
seizure.In accordance with DIN ISO 281 rated life 
cylindrical roller bearings is calculated as follows:

16.3. Equivalent dynamic bearing load

If the bearings are simultaneously subjected to radial 
and axial load when calculating the service life of such 
loads are combined into an equivalent load. To calculate 
the high-precision cylindrical roller bearings is only 1 
radial load.
Equivalent dynamic bearing load of cylindrical roller 
bearings with a contact angle = 0 °:

in millions of revolutions

hours
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17. The tolerances for the installation of cylindrical roller bearings

17.1. Tolerances for machining parts 
surrounding the bearings

High performance cylindrical roller is only guaranteed 
if the accuracy of the respective adjacent parts is 
provided in accordance with the precision bearings. This 
condition is required, since the cylindrical roller bearing 
ring adapted to the shape of the shaft or in the housing 
opening. This can lead to the formation of defects in 
shape and misalignment, which in turn leads to higher 
operating temperatures. The higher the required speed 
and accuracy levels for the bearing, the more these 
deficiencies become apparent. Observe average 
roughness Ra bearing sockets to provide a proper fit, 
which changes only very slightly during the installation 
(surface smoothing).

17.2. Recommendation for machining cylindrical 
shafts

Fig. 17.1.Machining of cylindrical shafts

Tolerances for the installation of cylindrical shafts

Nominal size of the shaft, d (Mm)

Bearing 
tolerance 

class
over to 18

30
30
50

50
80

80
120

120
180

180
250

250
315

315
400

400
500

500
630

Dimensions and tolerances(In microns)

Size d HP (SP) 3
-3

3.5
-3.5

4
-4

5
-5

6
-6

7
-7

8
-8

9
-9

10
-10

11
-11

UP 2
-2

2
-2

2.5
-2.5

3
-3

4
-4

5
-5

6
-6

6.5
-6.5

7.5
-7.5

8
-8

Cylindrical 
shape, t1 HP (SP) 1 1 1.2 1.5 2 3 4 5 6 7

UP 0.6 0.6 0.8 1 1.2 2 2.5 3 4 5

Runout, t2 HP (SP) 1.5 1.5 2 2.5 3.5 4.5 6 7 8 9

UP 1 1 1.2 1.5 2 3 4 5 6 7

Concentricity
t3 HP (SP) 4 4 5 6 8 10 12 13 15 16

UP 2.5 2.5 3 4 5 7 8 9 10 11

Average 
roughness, Ra HP (SP), UP 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.4 0.4
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17. The tolerances for the installation of cylindrical roller bearings

17.3. Recommendations for machining shafts 
conical

Fig. 17.2. Machining of tapered rollers

The tolerances for the installation of tapered rollers 
(1)

Fig. 17.3. Machining of tapered rollers (detail)

Номинальный размер вала d (в мм) 
 Класс 

допуска 
подшипника 

свыше 
до 

18 
30 

30 
40 

40 
50 

50 
65 

65 
80 

80 
100 

100 
120 

120 
140 

140 
160 

160 
180 

180 
200 

 
Размеры и допуски (в мкм) 

Размер 
для dk HP(SP), UP  73 

64 
94 
80 

108 
97 

135 
122 

159 
146 

193 
178 

225 
210 

266 
248 

298 
280 

328 
310 

370 
350 

Круглость t1 HP(SP)  
1 1 1 1,2 1,2 1,5 1,5 2 2 2 3 

 
UP 

 
0,6 0,6 0,6 0,8 0,8 1 1 1,2 1,2 1,2 2 

Осевое 
биение, t2 HP(SP) 

 
1,5 1,5 1,5 2 2 2,5 2,5 3,5 3,5 3,5 4,5 

 
UP 

 
1 1 1 1,2 1,2 1,5 1,5 2 2 2 3 

Средняя 
шерохова-
тость, Ra 

HP(SP), UP  
0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 

        

 

Nominal shaft size d (mm)

Dimensions and tolerances(In microns)

Bearing 
tolerance 
class

over 
to

The size
to dk

roundness t1

Runout, t2

Average 
roughness, 

Ra
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17. The tolerances for the installation of cylindrical roller bearings

The tolerances for the installation of tapered rollers 

Номинальный размер вала d (в мм) 

 Класс 
допуска 
подшипника 

свыше 
до 

200 
225 

225 
250 

250 
280 

280 
315 

315 
355 

355 
400 

400 
450 

450 
500 

500 
560 

560 
630 

630 
710 

Размеры и допуски (в мкм) 

Размер 
для dk HP(SP), UP 

 405 
385 

445 
425 

498 
475 

548 
525 

615 
590 

685 
660 

767 
740 

847 
820 

928 
900 

1008 
980 

1092 
1060 

Круглость, t1 HP(SP) 
 

3 3 4 4 5 5 6 6 7 7 8 

 
UP 

 
2 2 2,5 2,5 3 3 4 4 5 5 5 

Осевое 
биение, t2 HP(SP) 

 
4,5 4,5 6 6 7 7 8 8 9 9 10 

 
UP 

 
3 3 4 4 5 5 6 6 7 7 8 

Средняя 
шерохова-
тость, Ra 

HP(SP), UP 
 

0,2 0,2 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 

     

 

Tolerance for the taper angle

 

Длина конуса в L (в мм) 
 Класс 

допуска 
подшипника 

> 16...25 > 25...40 > 40...63 > 63...100 > 100...160 > 160...250 

Допуски (в мкм) 

Допуск на угол 
конусности, ATD HP (SP) +2...+3,2 

0 
+2,5...+4 

0 
+3,2...+5 

0 
+4...+6,3 

0 
+5...+8 

0 
+6,3...+10 

0 
 

UP +1,3...+2 
0 

+1,6...+2,5 
0 

+2...+3,2 
0 

+2,5...+4 
0 

+3,2...+5 
0 

+4...+6,3 
0 

 

Nominal shaft size d (mm)

Dimensions and tolerances(In microns)

Bearing 
tolerance 
class

over 
to

The size
to dk

roundness t1

Runout, t2

Average 
roughness, 

Ra

Taper length L(Mm)

Bearing tolerance 
class

Tolerance to the 
taper angle, ATD



109109

17. The tolerances for the installation of cylindrical roller bearings

17.4. Recommendation for machining holes in housing

Fig.17.4. Machining holes in the housing

Средняя 
шерохо-
ватость, Ra

Концент-
ричность t3

Осевое 
биение, t2

Nominal shaft size, D (Mm)

Dimensions and tolerances(In microns)

Size d

Cylindrical 
shape, t1

Runout, t2

Concentricity
t3

Average 
roughness, 

Ra
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18. Installation 

18.1. Preparing the installation

 
High precision bearings meet the most stringent 
requirements for cleanliness and accuracy. Bearings 
should be installed with the utmost care. Make sure they 
are installed in a room that is as clean as possible and 
free of dust, temperature controlled. Before installing 
the bearings need to verify the accuracy of connecting 
parts sizes. Provide and use only those tools that are 
suitable for installation. Open the bearing package 
only immediately prior to installation. Remove excess 
anticorrosive oil by using a clean, lint-free cloth. In 
case of installing multiple bearing inner rings are not 
interchangeable.

18.2. Bearing Lubrication

In the case of lubricants and anti-corrosion oil 
incompatibility provided with grease bearings should 
be rinsed with low viscosity oil or kerosene and dried. 
Followed evenly recommended amount of lubricant on 
the outer and / or inner contour of the separator between 
the rollers; Use your fingers to apply grease to the 
rollers, manually turning them. (For information about 
the recommended amount of grease can be found in 
Section 23.2.3. The amount of lubricant).

18.3. Bearing installation

Cylindrical roller bearings with a tapered bore have a 
larger bearing clearance than bearings with a cylindrical 
bore. Tapered inner rings are attached to the shaft of 
the c1 by means of clamping nuts. Depending on how 
they are displaced in the axial direction, the inner ring 
is expanded, and the bearing can be mounted with 
clearance, without clearance or even preload.
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18. Installation 

Controlled by a device for measuring the 
circumference of the envelope

For this first set outer ring (series NN or N) into the 
housing and the raceway diameter is calculated. Then 
the measured diameter of the circumference of the outer 
envelope of cylindrical rollers in a 10si1d pre inner ring 
raceway with the rollers. The difference between the 
diameter of the raceway diameter of the envelope circle 
of the bearing determines the current clearance and / or 
preload. Desired parameters can be adjusted by further 
axial displacement.
It is necessary to calculate the appropriate size L for 
fixing the bearing in position by the adapter ring. For 
this purpose, the distance between the inner bearing 
ring and a shoulder of the shaft is measured at 4 points 
spaced apart by 90 °. After removal of the inner ring 
on the cylindrical portion of the shaft between a shaft 
shoulder and an inner ring wear smoothed adapter ring. 
Finally, the inner ring is fixed by a clamping nut.

 

Fig. 18.1. Controlled by a device for measuring the 
circumference of the envelope
 

Adjustment without a device for measuring the 
circumference of the envelope

Set the outer ring in the housing. Arbitrarily wear inner 
ring with rollers rolling on the track shaft and precisely 
center the c1 in its housing. Measure the radial clearance 
by sliding the inner ring in the radial direction to the outer 
ring.
Secure the desired radial clearance or preload by 
axial displacement of the inner ring. In the case of a 
c1 1:12 shift distance of the continuous shaft should 
be approximately 20 times more of the resulting radial 
expansion. Secure bearing adapter ring in accordance 
with adjustment obtained using a device for measuring 
the circumference of the envelope.
Fixed radial clearance or preload affects the attainable 
rotational speed as follows:

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

 
Двухрядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,5 * n (консистентная 
смазка) 

Радиальный зазор 
от 0 до 2 * 10-5 * dm (мм) от 0,5 до 0,75 * n 

(консистентная смазка) 
Радиальный зазор от 
2 * 10-5 * dm до 4 * 10-5 
* dm (мм) 

от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор 
от 0 до 1 * 10-5 * dm (мм) 1 * n (масло) 

Средний диаметр подшипника dm = (d+D)/2 

Однорядные цилиндрические роликоподшипники

Радиальный
зазор/преднатяг

Достигаемая скорость

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Single row cylindrical roller bearings

Radial clearance / preload The achievable speed

Preload -5 ... 0 microns <0,75 * n (grease)

0 microns, without a gap from 0.75 to 1 * n (grease)

Radial clearance 
from 0 to 5.mu.m

1 to 1,1 * n (grease)

Radial clearance 
from 0 to 5 .mu.m

1 * n (oil)

Двухрядные цилиндрические роликоподшипники

Радиальный
зазор/преднатяг

Достигаемая скорость

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Однорядные цилиндрические роликоподшипники 

Радиальный 
зазор/преднатяг 

Достигаемая скорость 

Преднатяг -5…0 мкм <0,75 * n (консистентная 
смазка) 

0 мкм, без зазора от 0,75 до 1 * n 
(консистентная смазка) 

Радиальный зазор от 0 до 5 
мкм 

от 1 до 1,1 * n (консистентная 
смазка) 

Радиальный зазор от 0 до 5 
мкм 

1 * n (масло) 
 

 

Double row cylindrical roller bearings

Radial clearance / preload The achievable speed

Preload -5 ... 0 microns <0,5 * n (grease)

radial clearance
from 0 to 2 * 10-5 * dm (mm)

0.5 to 0,75 * n (grease)

Radial clearance between 
2 * 10-5 * dm to 4 * 10-5 * dm (mm)

from 0.75 to 1 * n (grease)

radial clearance
from 0 to 1 * 10-5 * dm (mm)

1 * n (oil)

Средний диаметр подшипника dm = (d+D)/2The average diameter of the bearing dm = (d + D) / 2
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Direct lubrication

S lubrication groove and lubrication holes on outer 
ring

Cage

M1 Brass cage, roller-guided, single-row

ENPA Window cage made of PEEK, guide on outer ring, 
single-row

M Brass cage, roller-guided, double-row

Precision

HP Tolerance class SP, DIN 5412-4 (Standard)

UP Tolerance class UP, DIN 5412-4

Radial clearance

- Radial clearance C1NA, DIN 5412-4 (Standard)

C2 Radial clearance greater than C1NA, DIN 620-4

R10.30 Special radial clearance, shown in ìm

19. Marking of bearings

19.1. Content and layout of marking

Rolling bearings are usually marked as follows:
• Brand Name VBF
• Product designation, for example, "N1920K.

M1.HP"
• Country of: MADE IN RUSSIA
• Year of bearing release 

Bearing marking is usually located on a flat side of the 
outer and inner rings.

19.2. Labeling scheme precision cylindrical roller bearings

Series bearings

Hole size

Hole

Design

Accuracy

Separator

Immediate lubrication

Radial clearance

Design

N
single-row, two ribs on inner 
ring, outer ring without rib, with 
steel rollers

HCN single-row, two ribs on inner ring,
outer ring without rib, with ceramic rollers

NNU
double-row, three ribs on outer 
ring, inner ring without rib, with 
steel rollers

NN
double-row, three ribs on inner 
ring, outer ring without rib, with 
steel rollers

Bearing series
19 light series
10 medium series
49 light series
30 medium series
Bore size
06 6 * 5 = 30 mm
07 7 * 5 = 35 mm
08 8 * 5 = 40 mm
Bore
K taper 1: 12
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Mark VBF FAG SKF SNFA NSK

Series

N19 N19 ... N19 ...

N10 N10 ... N10 ... N10 .. N10 .. N10..HS

NNU49 NNU49 .. NNU49 .. NNU49 .. NNU49 .. NNU49 ..

NN30 NN30 .. NN30 .. NN30 .. NN30 .. NN30 ..

Hole

C1 1: 12 K -K K KR K

The oil groove and the oil holes in the outer ring

series N .S -S W33 E44

NN (U) Series .S -AS W33 E44

Separator

Brass (N) .M1 -M1 without MR without

PEEK (N) .ENPA -PVPA PHA TP T6

Brass (NN) M -M without MB without

Accuracy

tolerance class .HP
.UP

-SP
-UP

SP 
UP

P4 
P2

P4 
UP

radial clearance

C1 (cylinder. Hole) without without without CC1 C1NA

C1 (tapered hole) without without without CC0 C1NA

C2 .C2 -C2 SPC2 CC2 C2NA
Special radial clearance 
(microns) Rx.x Rx.x CCG

20. The introduction of brands from other manufacturers 
in the product designation VBF
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21. Size tables

21.1. High precision cylindrical roller bearings, single row

Taper 1: 12 Taper 1: 12 

Shaft 
dimensions 

(Mm)
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Taper 1: 12 Taper 1: 12 

Shaft 
dimensions 

(Mm)

21. Size tables

Taper 1: 12

Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg
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21. Size tables

Taper 1: 12 

Shaft dimensions 
(Mm)



117117

21. Size tables

Taper 1: 12 

Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg
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21. Size tables

Taper 1: 12 

Shaft dimensions 
(Mm)
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21. Size tables

Taper 1: 12 

Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg
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21. Size tables

21.2. High precision cylindrical roller bearings, double row

Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg

Shaft dimensions 
(Mm)

Taper 1: 12 Taper 1:12 Taper 1:12 Taper 1:12 
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Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg

Shaft dimensions 
(Mm)

Taper 1: 12 Taper 1:12 Taper 1:12 Taper 1:12 

21. Size tables

Taper 1:12 Taper 1:12

Rated load (KN)

C dyn. Co stat.

Speed limit (minSpeed limit (min-one) Code Weight

grease oil bearing kg
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21. Size tables

Shaft dimensions 
(Mm)

Taper 1: 12 Taper 1:12 Taper 1:12 Taper 1:12 
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Taper 1: 12 Taper 1:12 Taper 1:12 Taper 1:12 

21. Size tables

Taper 1:12 Taper 1:12

Rated load (KN)

C dyn. Co stat.

Speed limit (min-one) Code Weight

grease oil bearing kg
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D
Nominal casing diameter (outer diameter)

Ds
Individual shell diameter

Dsp Individual shell diameter in one plane

∆Ds
Deviation of the individual shell diameter, the 
difference between the individual cladding 
diameter and the nominal diameter of the 
shell. ∆Ds= Ds - D

VDs Changing the cladding diameter, the 
difference between the largest and 
smallest diameter of individual separate 
ring shell, VDs = Dsmax - Dsmin

Dm
The average diameter of the shell, the 
arithmetic mean of the largest and smallest 
diameter of the individual shell of a separate 
ring,
Dm = (Dsmax + Dsmin) / 2

∆Dm Deviation of average diameter of the shell, 
the difference between a mean cladding 
diameter and the nominal diameter of the 
shell. ∆Dm = Dm - D

Dmp
The average diameter of the cladding 
in the same plane, the arithmetic mean 
of the largest and smallest of the 
individual shell diameter defined in a 
radial plane,Dmp = (Dspmax + Dspmin) / 2

∆Dmp
Deviation of the mean diameter of the 
casing in one plane, the difference 
between the average diameter and the 
nominal diameter of the shell casing in 
separate radial plane,
∆Dmp = Dmp - D

VDp
Changing the diameter of individual 
shells in the same plane, the difference 
between the highest and lowest 
individual shell diameter defined in 
a separate radial plane, VDp = Dpmax 
- Dpmin

VDmp
Change of the average shell diameter, 
the difference between the largest and 
the smallest average diameter of the 
shell, as determined in the individual 
radial planes, respectively, on a separate 
ring, VDmp = Dmpmax - Dmpmin

d The nominal bore diameter

ds Individual hole diameter

dsp The individual aperture diameter in a single plane

∆ds

Deviation of the individual hole diameter, the 
difference between the individual hole diameter 
and the nominal diameter of the holes. ∆ds= Ds 
- d

Vds
Changing the orifice diameter, the difference 
between the largest and smallest diameter 
of individual separate ring opening, Vds = 
dsmax - dsmin

dm
The average diameter of the holes, the 
arithmetic mean of the largest and smallest 
diameter of individual separate ring opening, 
Dm = (dsmay + dsmin) / 2

∆dm
Deviation of the average hole diameter, 
the difference between the average hole 
diameter and the nominal diameter of the 
hole. ∆dm= Dm - d

dmp

The average diameter of the hole in one 
plane, the arithmetic mean of the largest 
and smallest diameter of the individual 
holes defined in a radial plane, dmp = 
(dspmax + dspmin) / 2

∆dmp
Deviation of the average hole diameter in one 
plane, the difference between the average 
hole diameter and the nominal diameter of the 
holes in a radial plane.∆dmp= Dmp - d

Vdp

Changing the diameter of the individual 
holes in the same plane, the difference 
between the largest and the smallest 
diameter of the individual holes defined 
in a separate radial plane, Vdp = dpmax 
- dpmin

Vdmp

Change of the average hole diameter, 
the difference between the largest and 
the smallest average diameter of the 
holes defined in separate radial planes, 
respectively, on a separate ring, Vdmp = 
dmpmax - dmpmin

Vdp 
/ 2 roundness level

22. The terms and symbols in accordance with DIN ISO 1132-1, DIN 620

22.1. The diameter of the holes 22.2. The diameter of the shell
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Ki

Changing the wall thickness between 
thean inner ring / raceway and the bore, 
the difference between the largest and 
the smallest radial distance between 
the hole surface and the raceway on 
the outer side of the inner ring raceway 
at the middle

Ke

Changing the wall thickness between 
the outer ring / raceway and the outer 
ring / shell, the difference between the 
largest and the smallest radial distance 
between the envelope surface and the 
raceway on the inner side of the outer 
ring in the middle of the raceways

B The nominal width of the inner ring

C The nominal width of the outer ring

Bs
Individual width of the inner ring

Cs
Individual outer ring width

∆Bs
Deviation of the individual width 
of the inner ring, the difference 
between the individual width of the 
inner ring and the nominal width of 
the inner ring,∆Bs= Bs - B

∆Cs
Deviation of the individual width of the 
outer ring, the difference between the 
individual width of the outer ring and 
the outer ring face width.∆Cs= Cs - C

VBs
Changing the width of the inner 
ring, the difference between the 
largest and smallest width of the 
actual individual separate inner 
ring, VBs = Bsmax - Bsmin

VCs
Changing the width of the outer 
ring, the difference between the 
largest and smallest width of the 
actual individual separate outer 
ring, VCs = Csmax - Csmin

Bm
The average width of the inner ring, 
the arithmetic mean of the highest 
and lowest individual ring width, 
defined by the outer ring, Bm = 
(Bsmax + Bsmin) / 2

Cm
The average width of the outer ring, 
the arithmetic mean of the highest and 
lowest individual ring width, defined by 
the outer ring, Cm = (Csmax + Csmin) 
/ 2

22. The terms and symbols in accordance with DIN ISO 1132-1, DIN 620

22.3. Width 22.4. The radius of curvature

22.5. 22.5. Changing the wall thickness

The nominal dimensions of the 
chamfer

rs Individual sizes chamfer

rsmin

The minimum size of the individual 
chamfer, the minimum allowable and 
individual radial and axial dimensions 
of the bevel ring

rsmax

The maximum individual size of chamfer, 
the maximum allowable, and the 
individual radial and axial dimensions 
of the bevel ring
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Sia

The axial runout of the inner ring in the 
assembled bearing, the difference between the 
largest and smallest axial distance between the 
support side surface of the inner ring, with a 
different angular position of the inner ring at a 
radial distance from the axis of the inner ring 
is equal to half the diameter of the raceway of 
the inner ring, and a fixed point, relating to the 
outer ring

Sea

The axial runout of the outer ring in the 
assembled bearing, the difference between the 
largest and smallest axial distance between the 
support side surface of the outer ring, with a 
different angular position of the outer ring at a 
radial distance from the axis of the outer ring 
is equal to half the diameter of the raceway of 
the outer ring, and a fixed point, relating to the 
inner ring

Kia

Radial runout inner ring assembled to the 
bearing, the difference between the largest and 
the smallest radial distance between the inner 
surface of the hole of the ring with a different 
angular position of the inner ring and a fixed 
point belonging to the outer ring

Kea

Radial runout of the outer ring in the assembled 
bearing, the difference between the largest 
and the smallest radial distance between the 
surface of the outer shell ring, with a different 
angular position of the outer ring, and a fixed 
point relating to the inner ring

22. Тerms and symbols in accordance with DIN ISO 1132-1, DIN 620

22.6. Distance accuracy

22.6.1. Radial runout

22.6.2. Runout

22.6.3. lateral runout

Sd Axial runout side surface of the inner ring to the 
hole (lateral runout)

SD The change in slope to the reference line shell 
side surface (lateral runout)
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kf 1 for N10 and N19

kf 2 and NN30 NNU49

kf 0.75 to spindle bearing with contact angle of 15 °

kf 0.9 for the spindle bearings with contact angle 
of 25 °

n Rotational speed

dm The average diameter of the bearing (D + d) / 2

23. Grease

23.1. General provisions

As lubricants one can use grease and oil. The lubricant 
is a supporting member that separates the rolling 
elements and the sliding elements from each other.
It is therefore necessary to provide lubrication at all 
points of contact. In the case of continuous lubrication it 
also provides cooling of the bearing. Selecting the mode 
of lubrication depends on various operating conditions 
such as speed, temperature and load.

23.2.1. Grease lifetime

Efficacy lubricant deteriorates during operation and 
therefore has a corresponding effect on the bearing 
performance. That is why the grease life is considered a 
key factor in the fatigue life of the bearing.

23.2 Grease

Grease normally used for lubricating bearings, if not 
assumed to be extremely high speed. The advantages 
of grease lubrication are:
• Less design complexity
• Less complexity
• The possibility of lubrication for life
• Compact dimensions for seals and lubrication 
equipment
• ecological purity
Due to the constant improvements and innovations 
in the production of grease lubricants could greatly 
increase the speed of rotation of the bearing. Use 
of the grease and leak bearings also provide their 
maximum purity, since the inside of the bearing is 
protected from dirt.

Grease lifetime 

steel 
balls

ceramic 
sharikib

kf•n•dm [Min-1•mm•106]
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23. Grease

23.2.2. Running-in grease

The performance of the bearings and, consequently, 
their lifespan affect positive thorough commissioning 
lubricated bearings. It is recommended to apply the 
process of burnishing, which consists of a period of 
operation and downtime.
This ensures an even distribution of the grease and 
prevents overheating of the bearings during operation. 
For use in high speed running conditions of the process 
should be carried out at a speed component first 50% 
and then 75% of the expected speed. The required 
number of running cycles may vary depending on the 
size and number of bearings as well as of the maximum 
speed of the bearing and surrounding environment.

As a rule, we recommend the following start / stop 
cycle:

If you set the temperature has not been reached, 
additional cycles are performed with longer periods of 
operation and shorter downtime periods.

Speed Working 
hours Downtime Reiteration Total 

time

0,5 * 
nmax 20 2 minutes 5х 11 min 

40 s

0,75 * 
nmax 20 2 minutes 5х 11 min 

40 s

nmax 20 2 minutes 5х 11 min 
40 s

nmax 30 2 minutes 10х 25 min

nmax 1 minute 1 minutes 10х 20 
minutes
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23. Grease

23.2.3. Grease

Grease corresponds to the value N, is typically used for 
filling the bearing spindle, and is approx. 50% of the free 
internal space of the bearing.

Spindle bearings

series 
bearings

HS719 
HC719
XC719

HS70 
HC70
XC70

B719 
HCB719
XCB719

B70 
HCB70
XCB70

B72 
HCB72
XCB72

number 
of holes Grease in cm3 bearing

02 0.25 0.43 0.16 0.31 0.47

03 0.29 0.55 0.16 0.42 0.63

04 0.41 0.92 0.31 0.7 1.2

05 0.5 0.87 0.36 0.8 1.4

06 0.64 1.38 0.39 1.16 2.2

07 0.94 2 0.74 1.52 2.9

08 1.56 2.5 1.12 2 3.7

09 1.71 3.6 1.31 2.8 4.4

ten 1.77 four 1.45 2.7 4.2

eleven 2.4 5.5 1.88 3.6 6.3

12 2.5 5.3 2.3 4.1 7.8

13 2.7 6.4 2.4 4.2 8.9

14 4.4 eight four 7.1 9.6

15 five 9 4.4 7.5 12.5

16 4.3 9.8 4.1 10.2 11.9

17 7.6 12 6 9.9 17.8

18 7.7 14.9 6.1 11.5 18.5

Spindle bearings

series 
bearings

HS719 
HC719
XC719

HS70 
HC70
XC70

B719 
HCB719
XCB719

B70 
HCB70
XCB70

B72 
HCB72
XCB72

number of holes Grease in cm3 bearing

 nineteen 8.8 17.2 6.7 13.3 25.3

20 10.8 16.6 10.2 12.3 26.4

21 12 23.1 10.1 14.4 35.2

22 13.2 26.5 9.5 20.7 42.6

24 16.1 28.5 14.2 21.2 37.6

26 20.8 41.1 16.4 35.5 40.6

28 25.6 46.3 15.6 37.6 56.8

thirty 37.8 57.1 26.5 42.9 78.9

32 39.9 69.7 28.8 55.9 99.8

34 30.4 62.7 117

36 45.5 91.1 122

38 48 95.1 151

40 67.8 114 182

44 65.6 166 243

48 70.8 178

52 113

56 121
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High precision cylindrical roller bearings

series bearings N19 N10 NN30 NNU49

number of holes Grease in cm3 per bearing

06 0.66 0.72

07 0.86 0.90

08 1.09 1.34

09 1.37 1.53

ten 0.77 1.48 1.65

eleven 1.00 2.10 2.40

12 1.07 2.30 2.60

13 1.14 2.50 2.70

14 1.95 2.90 4.00

15 2.10 3.10 4.20

16 2.20 4.10 5.80

17 3.00 4.30 6.10

18 3.10 5.50 7.50

nineteen 3.30 5.70 7.80

20 3.80 5.90 8.10 6.1

21 4.00 7.40 10,10 6.3

22 4.20 8.10 13,00 6.5

24 5.60 8.60 15,10 9.8

26 7.30 14,20 20.10 13.2

28 7.60 14,90 22,90 11.7

thirty 11.40 18,10 27.80 20.6

32 12,00 21.90 35,30 21.7

34 12.60 29,30 46.40 22.9

36 18,10 36,40 60.30 31.7

38 19,00 53,00 64,00 33.2

40 28,20 65.50 82,40 52.9

44 30.50 68,90 105.00 57.2

48 32,80 107.00 121,00 61.7

52 50,00 113.00 168,00 106.0

56 53,10 150,00 187,00 113.0

23. Grease

23.3. lubricating oil

If the operating speed and temperature exceed the 
permissible values for the grease, use an oil lubricant. 
Desirable methods lubricant may be grease and oil mist 
lubrication of the air-oil mixture. Both of these methods 
provide the minimum volume lubrication grease and 
therefore minimal friction losses. A greater amount of 
oil used for lubrication and cooling, can increase the 
dissipation of heat from the bearing, but simultaneously 
deteriorates the performance of the bearing. Lubricating 
oil must have sufficient viscosity to create a bearing 
lubricating film on the rolling surfaces and the sliding 
surfaces of the bearing. In this crucial oil viscosity at 
operating temperature. viscosity should be lower than 
at higher rotational speeds. The lubricating oil should 
be selected in accordance with a nominal viscosity at a 
reference temperature of 40 ° C. Oils having a nominal 
viscosity of 68 mm2 / s, are suitable, taking into account 
that the conventional approach currently is the method 
of lubrication air-oil mixture. Useful oils should have a 
purity grade 13/10, in accordance with ISO 4406. Typical 
amounts of oil taken depending on injection volume - 3, 
5, 10, 30, 60 and 100 mm3, and the injection rate - from 
6 to 10 injections per hour .

Grease a minimal amount of oil
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d bearing bore, mm
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Notes


