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BEARING TYPES AND CAGES
Angular contact ball bearings are available from Timken in single-
row 7200 and 7300 series and double-row 3200 and 3300 series. 
Designed to take both radial and thrust loading, angular contact 
ball bearings are commonly used in pumps, compressors, 
electric motors and many other industrial applications.

Our expanded portfolio includes a range of single-row standard, 
single-row universally matched, and double-row designs 
(see table 1). These angular contact ball bearings follow 
ISO standards and are dimensionally interchangeable with 
competitor metric products.

Type
Molded Polymer Cage

 Single-Row
Machined-Brass Cage

 Single-Row
Polymer Crown-Type Cage 

Double-Row
Pressed-Steel Cage

 Double-Row

Design    

Construction
Made of polyamide 66 glass 

fiber reinforced cage; 
ball-piloted cage.

Made from solid brass; 
ball-piloted cage. 

Snap-in polyamide 66 glass 
fiber reinforced cage; 

ball-piloted cage.

One-piece snap-in pressed-steel 
cage; ball-piloted cage.

Advantages

Designed to reduce functional 
torque and provide additional 

misalignment capability; resistant 
to most solvents, oils and greases. 

Superior strength enables this 
cage to be used in heavily  

loaded, high-speed and high-
temperature applications.

Additional misalignment capability 
and reduced functional torque; 

resistant to most solvents, oils and 
greases. 

Rigid, strong and economical; 
this cage is suitable for most 

applications.

CAGES
Cages maintain uniform ball spacing in the bearing as the balls 
pass into and out of the load zone. They can impact several 
bearing operational characteristics such as:

• Maximum rotational speed

• Torque characteristics

• Temperature limits

• Lubricant flow 

There are a number of different cage types that are commonly 
used in angular contact ball bearings. Figs. 1 and 2 show the 
cage variances. Table 2 describes the most common cage types.

TABLE 2. 
COMMON CAGE TYPES

Fig. 1. Cage variants: single-row.

Fig. 2. Cage variants: double-row.

BEARING TYPES AND CAGES

Pressed 
Steel Cage

Polyamide 
Cage

Machined 
Brass Cage

Polyamide 
Cage

Bearing 
Type

Series
Bore 

Range
O.D. 

Range
Contact  
Angle

Tolerance
Cage 
Types

mm mm

Single-Row 
Standard 

Design

7200 10-130 30-230

40º Class P0
Brass or

Polyamide
7300 12-110 37-240

Single-Row 
Universally 
Matched 
Design(1)

7200 10-130 30-230

40º Class P5
Brass or

Polyamide
7300 12-110 37-240

Double-Row 
Design(2)

3200 12-65 32-120

30º Class P0
Polyamide 

or Steel
3300 15-70 42-150

TABLE 1. 
PRODUCT TYPES

(1)Designed to be used in sets.  
(2)Normal clearance and C3 clearances are available for this series.
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METRIC SYSTEM TOLERANCES

TABLE 5. 
CLASS P5 INNER RING – TOLERANCES

Bearing 
Bore

Bore 
Deviation
High: +0

Radial 
Runout

Face 
Runout to 

Bore

Axial 
Runout

Width 
Deviation
High: +0 

Width 
Variation

d Δdmp Kia Sd Sia ΔBS ΔBSu 
(1) VBS

Over Incl. Low Max. Max. Max. Low Max.

mm mm μm μm μm μm μm μm μm

2.5 10 -5 4 7 7 -40 -250 5

10 18 -5 4 7 7 -80 -250 5

18 30 -6 4 8 8 -120 -250 5

30 50 -8 5 8 8 -120 -250 5

50 80 -9 5 8 8 -150 -250 6

80 120 -10 6 9 9 -200 -380 7

120 150 -13 8 10 10 -250 -380 8

150 180 -13 8 10 10 -250 -380 8

180 250 -15 10 11 13 -300 -500 10

250 315 -18 13 13 15 -350 -500 13

315 400 -23 15 15 20 -400 -630 15

Bearing 
O.D.

Outside 
Deviation
High: +0

Radial 
Runout

Face 
Runout to 

Bore

Axial 
Runout

Width 
Deviation
High: +0 

Width 
Variation

D ΔDmp Kea SD Sea ΔCS ΔCSu
(1) VCS

Over Incl. Low Max. Max. Max. Low Max.

mm mm μm μm μm μm μm μm μm

6 18 -5 5 8 8

Identical to 
ΔBS of the 
inner ring 

of the same 
bearing

5

18 30 -5 6 8 8 5

30 50 -6 7 8 8 5

50 80 -8 8 8 10 5

80 120 -9 10 9 11 6

120 150 -10 11 10 13 7

150 180 -13 13 10 14 8

180 250 -13 15 11 15 8

250 315 -15 18 13 18 10

315 400 -18 20 13 20 13

400 500 -23 23 15 23 15

TABLE 6. 
CLASS P5 OUTER RING – TOLERANCES 

METRIC SYSTEM TOLERANCES
Ball bearings are manufactured to a number of specifications 
with each having classes that define tolerances on dimensions 
such as bore, outer diameter, width and runout. 

Standard Timken angular contact ball bearings maintain normal 
tolerances (P0) according to the current ISO 492 standard. 
Universally matched bearings are manufactured according to 
P5 class tolerances.

TABLE 3. 
CLASS P0 INNER RING – TOLERANCES

Bearing 
Bore

Bore Deviation
High: +0

Radial 
Runout

Width Deviation
High: +0 

Width 
Variation

d Δdmp Kia ΔBS VBS

Over Incl. Low Max. Low Max.

mm mm μm μm μm μm

2.5 10 -8 10 -120 15

10 18 -8 10 -120 20

18 30 -10 13 -120 20

30 50 -12 15 -120 20

50 80 -15 20 -150 25

80 120 -20 25 -200 25

120 150 -25 30 -250 30

150 180 -25 30 -250 30

180 250 -30 40 -300 30

250 315 -35 50 -350 35

315 400 -40 60 -400 40

TABLE 4. 
CLASS P0 OUTER RING – TOLERANCES 

Bearing 
O.D.

Outside 
Deviation
High: +0

Radial 
Runout

Width Deviation
High: +0

Width 
Variation

D ΔDmp Kea ΔCS VCS

Over Incl. Low Max. Low Max.

mm mm μm μm μm μm

6 18 -8 15

Identical to 
ΔBS of the 

inner ring of 
the same 
bearing

Identical to 
VBS of the 

inner ring of 
the same 
bearing

18 30 -9 15

30 50 -11 20

50 80 -13 25

80 120 -15 35

120 150 -18 40

150 180 -25 45

180 250 -30 50

250 315 -35 60

315 400 -40 70

400 500 -45 80

The term “deviation” is defined as the difference between a single 
ring dimension and the nominal dimension. For metric tolerances, 
the nominal dimension is at a +0 mm tolerance. The deviation is 
the tolerance range for the listed parameter. Variation is defined 
as the difference between the largest and smallest measurement 
of a given parameter for an individual ring. Contact a Timken sales 
engineer when running tolerance is critical.

(1)Applies to single-row universally matched design. (1)Applies to single-row universally matched design.
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BEARING LIFE

BEARING LIFE
The selection of the appropriate bearing for a given application 
is dependent on several performance criteria. These include 
bearing fatigue life, rotating precision, power loss requirement, 
temperature limits, speed capabilities and sound requirements. 
This section deals primarily with bearing life as related to 
material-associated fatigue.

Bearing life is defined as the length of time, or number of 
revolutions, until a fatigue spall of 6 mm2 develops. Since fatigue 
is a statistical phenomenon, the life of an individual bearing 
is impossible to predetermine precisely. Bearings that may 
appear to be identical can exhibit considerable life scatter when 
tested under identical conditions. Thus, it is necessary to base 
life predictions on a statistical evaluation of a large number 
of bearings operating under similar conditions. The Weibull 
distribution function is the accepted standard for predicting the 
life of a population of bearings at any given reliability level.

RATING LIFE
Rating life (L10) is the life that 90 percent of a group of apparently 
identical bearings will complete or exceed before a fatigue spall 
reaching criteria develops. The L10 life also is associated with 
90 percent reliability for a single bearing under a certain load.

DYNAMIC LOAD RATING
Published dynamic load ratings for angular contact ball bearings 
are based on the industry standard procedure outlined in ISO 
281:2007. This rating is designated as Cr and is defined as the radial 
load under which a population of bearings will achieve a L10 life 
of one million revolutions. Radial load is assumed to be constant 
in magnitude and direction for radial ball bearings.

STATIC LOAD RATING
The standard static load rating for Timken bearings (designated 
as C0r) as defined in ISO 76:2006 is based on a maximum contact 
stress within a non-rotating bearing of 4200 MPa at the center 
of the most heavily loaded rolling element and raceway contact. 

Such stress levels may cause visible light Brinell marks 
on the bearing raceways. This degree of marking will not 
have a measurable effect on fatigue life when the bearing is 
subsequently rotated under a lower application load. If sound, 
vibration or torque are critical or if a pronounced shock load is 
present, a lower load limit should be applied. For more information 
on selecting a bearing for static load conditions, consult your 
Timken sales engineer. 

SPEED RATING
THERMAL REFERENCE SPEED

The thermal reference speed is the bearing thermal equilibrium 
speed based on industry standard reference conditions outlined in 
ISO 15312: 2003. Thermal equilibrium balances the heat generated 
by the bearing, with heat conduction through the housing and 
shaft. This standard applies to both bath oil lubricated and 30 
percent grease fill packed bearings. It excludes any heat removed 
by a circulating lubricant. This standard also excludes the outer 
ring rotating application and heat generated by contact seals.

The ISO 15312 thermal reference speed rating calculations are 
based on the following assumptions:

• The bearing ambient temperature is 20° C.

• The tolerable bearing/housing interface temperature is 70° C.

• Oil and grease lubricants are considered.

• For radial bearings with oil lubrication: ISO VG 32 oil.

• For radial bearings with grease lubrication:  

ISO VG 150 grease.

• The radial loads assume a normal clearance (C0 or CN).

• For radial bearings, the applied load is 5 percent of the 

static load rating (C0r). 

Thermal reference speed ratings assume the bearing has been 
sufficiently broken in. During the break-in process, temperatures 
may exceed the tolerable limit. Break-in commonly takes between 
10 to 36 hours.

Standard bearing materials and lubricants can generally 
withstand temperatures up to and beyond 100° C. For this reason, 
a permissible temperature of 100° C was assumed for the thermal 
speed rating calculation. Contact your Timken sales engineer if 
your application requires speeds above the Timken published 
values. 

LIMITING SPEED

The limiting speeds for single- and double-row open bearings 
are listed in the product data section (pages 23 to 27). The values 
depend on grease or oil lubrication, and on the various designs of 
open, sealed, and shielded configurations. The values listed for 
single-row designs reflect the lubrication types and are valid only 
for open bearing design configuration. For the double-row sealed 
bearing configuration, the seals themselves become the limiting 
factor due to the additional heat generation at the contact points; 
therefore the grease speed values take into account the seals.
The values listed for double-row bearings with oil lubrication are 
for the open bearing configuration.
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MOUNTING AND FITTING
SINGLE-ROW BEARING DESIGN
Single-row angular contact ball bearings are designed to handle 
radial and axial loads simultaneously. However, they can only 
accommodate axial loads in one direction. As a result, most 
single-row angular contact ball bearings are mounted in pairs. 
Single-row angular contact ball bearings are available in either 
standard or universally matched designs.

In angular contact ball bearing design, the forces are transmitted 
from one raceway to the other along a given contact angle. This 
angle is defined as the angle between the line of action of forces 
and a radial plane (Fig. 3). The result is a larger contact angle 
increasing the bearing’s axial load capability.

CONTACT ANGLE
The contact angle of an angular contact ball bearing is the 
angle between a line through the ball center perpendicular to 
the bearing axis and a line through the two points where the 
ball contacts the races when the bearing axial play is removed.

Timken single-row angular contact ball bearings of series 7200 
and 7300 have a contact angle of 40 degrees and Timken double-
row angular contact ball bearings of series 3200 and 3300 have a 
contact angle of 30 degrees which allow them to accommodate 
high axial loads.

STANDARD DESIGN
Standard design angular contact ball bearings are in applications 
when one bearing is used for each bearing side. The mounting 
can be either back-to-back (DB, Fig. 4) or face-to-face (DF, Fig. 5).  
Because standard design bearings need to be adjusted for 
optimum performance, they are not suitable to mount immediately 
adjacent to each other.

Fig. 4. Two single angular contact ball bearings in 
standard DB arrangement. 

Fig. 5. Two single angular contact ball bearings in 
standard DF arrangement. 

Fig. 3. Single-row bearing design.

MOUNTING AND FITTING

 = Contact angle
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UNIVERSALLY MATCHED DESIGN
Universally matched angular contact ball bearings, which are 
intended for fitting in pairs, have width and standout of the rings 
manufactured to closer tolerances. The bearings can be fitted in 
back-to-back (DB), face-to-face (DF), or tandem arrangement (DT).

The bearings are ground to achieve pre-defined clearances/
preloads, and adjustment is achieved directly by clamping the 
bearings. This results in uniform load distribution between the 
paired bearings and eliminates the need for spacers or shims.

The universally matched bearings have a suffix indicating the axial 
clearance and preload values:

• Axial clearance 

CN - Normal  

CS - Smaller than normal 

CL - Larger than normal

• Preload  

UL - Light 

UM - Medium   

UH - Heavy

The axial clearances and preload values corresponding to these 
suffixes are given in table 8 on page 12.

 
BACK-TO-BACK (DB) ARRANGEMENT

Bearings in a back-to-back arrangement can accommodate 
axial loads in either direction and have the highest moment/
tilting load-handling capability owing to an increased bearing 
spread. With increasing operating temperatures, the radial 
shaft expansion tends to increase the bearing preload. However, 
the resulting axial growth allows the bearings to move apart to 
balance the expansion, thereby mitigating the increase in preload. 
Therefore this type of this type of arrangement is best-suited for 
and most commonly used for high-temperature and high-speed 
applications. 

MOUNTING AND FITTING

Fig. 7. Face-to-face (DF) arrangement.

Fig. 8 Tandem (DT) arrangement.
Fig. 6. Back-to-back (DB) arrangement.

FACE-TO-FACE (DF) ARRANGEMENT

Bearings in face-to-face arrangement also accommodate axial 
loads in either direction, but with reduced stiffness as provided 
by the back-to-back arrangement. This type of arrangement is not 
suitable for high-temperature usage applications as the preload in 
the bearings tends to increase with radial and axial shaft growth.

Since the face-to-face mounting has inherent disadvantages it 
should only be considered with proper application analysis and 
if required due to assembly constraints. 

TANDEM (DT) ARRANGEMENT

Bearings in tandem arrangement can accommodate loads in 
only one direction and are used when the required load-carrying 
capacity exceeds that of a single bearing. Tandem sets must 
be adjusted against another bearing in order to completely 
constrain the system.

More than two bearings can be used in tandem if additional 
load-carrying capability is required.
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MOUNTING AND FITTING

Fig. 9. Double-row bearing design.

Fig. 10. Double-row bearing configurations.

DOUBLE-ROW BEARING DESIGN AND 
CONFIGURATIONS
Double-row angular contact ball bearings consist of two 
single-row angular contact ball bearings in back-to-back 
(DB) arrangement with integral double inner and outer rings. 
Double-row bearings require less axial space than two single-
row bearings and can take radial loads as well as axial loads in 
both directions. The back-to-back arrangement provides a high 
moment/tilting load-handling capability. 

Double-row angular contact ball bearings can be open on both 
sides, or closed by seals (2RS suffix) or shields (ZZ suffix).

R
s 
min. B

D d

ZZ Shields 2RS
Contact Seals

Double-row - open

Type
Shields

ZZ
Contact Seals

2RS

Construction   

Material Low-carbon pressed steel Nitrile (Buna-N) rubber with steel insert

Speed Capability High speed Less than shielded bearing

Operating Temperature -50° C to +120° C -40° C to +120° C

Grease Retention Good Excellent

Dust Resistance Good Excellent

Torque Low Greater than shielded bearing

TABLE 7. 
CHARACTERISTICS OF SHIELDS AND SEALS
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Axial 
Clearance

Axial 
Clearance

Axial 
Preload

Axial 
Preload

MOUNTING AND FITTING

Bore 
Diameter 

(d) 
Over         Incl.

Preload Values for Pairs

UL UM UH

Min. Max. Min. Max. Min. Max.

mm μm μm μm μm μm μm

1 18 4 –4 –2 –10 –8 –16

18 30 4 –4 –2 –10 –8 –16

30 50 4 –4 –2 –10 –8 –16

50 80 6 –6 –3 –15 –12 –24

80 120 6 –6 –3 –15 –12 –24

120 160 6 –6 –3 –15 –12 –24

Bore 
Diameter 

(d) 
Over         Incl.

Axial Clearance for Pairs

CS CN CL

Min. Max. Min. Max. Min. Max.

mm μm μm μm μm μm μm

1 18 5 13 15 23 24 32

18 30 7 15 18 26 32 40

30 50 9 17 22 30 40 48

50 80 11 23 26 38 48 60

80 120 14 26 32 44 55 67

120 160 17 29 35 47 62 74

Bore 
Diameter 

 
Over         Incl.

Axial Internal Clearance

C2 C0 C3 C4

Min. Max. Min. Max. Min. Max. Min. Max.

mm μm μm μm μm μm μm μm μm

1 10 1 11 5 21 12 28 25 45

10 18 1 12 6 23 13 31 27 47

18 24 2 14 7 25 16 34 28 48

24 30 2 15 8 27 18 37 30 50

30 40 2 16 9 29 21 40 33 54

40 50 2 18 11 33 23 44 36 58

50 65 3 22 13 36 26 48 40 63

65 80 3 24 15 40 30 54 46 71

TABLE 8.
AXIAL CLEARANCE AND PRELOAD OF SINGLE-ROW UNIVERSALLY MATCHED 

TABLE 9. 
AXIAL INTERNAL CLEARANCE OF DOUBLE-ROW ANGULAR CONTACT BALL BEARINGS

Fig. 12. Axial preload for universally matched bearings.Fig. 11. Axial clearance for universally matched bearings.

AXIAL CLEARANCE
Axial clearance for universally matched bearings when arranged 
face-to-face (DF) or back-to-back (DB). 

AXIAL PRELOAD
Light, medium and heavy preloads for universally matched 
bearings when arranged back-to-back (DB) or face-to-face (DF). 

DOUBLE-ROW AXIAL CLEARANCE

Fig. 13. Double-row axial clearance.

Axial Internal 
Clearance
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FITTING PRACTICES 
As a general guideline, bearing rings mounted on a rotating 
member should have an interference fit. Loose fits may permit the 
ring to creep or turn and wear the mating surface and backing 
shoulder. This wear can result in excessive bearing looseness 
and damage the bearing, shaft or housing.

The choice of fitting practices will mainly depend upon the 
following parameters:

• Precision class of the bearing.

• Rotating or stationary ring.

• Type of layout (single- or double-row bearings).

• Type and direction of load (continuous/alternate rotating).

• Particular running conditions like shocks, vibrations,  

over-loading or high speed.

• Capability for machining the bearing seats (grinding,  

turning or boring). 

• Shaft and housing section and material.

• Mounting and setting conditions.

Fig. 14 is a graphical representation of bearing shaft and housing 
fit selection that conforms to accepted industry standards  
and practices. The bars designated g6, h6, etc., represent  
shaft/housing diameter and tolerance ranges to achieve various 
loose and interference fits required for various load and ring 
rotation conditions.

Tables 10 and 11, on the following pages, provide the resultant fits 
based on standard ISO tolerances for shaft and housing. 

Tight Fit Range

Nominal Bearing Bore

Bore Tolerance

Loose Fit Range

k5 k6
m5 m6

n6

p6
r6 r7

Shaft
O.D.

Tolerance
Range

Housing 
Bore

Tolerance
Range

Tight Fit Range

Nominal Bearing O.D.

O.D. Tolerance

Loose Fit Range

h5
j5 j6

g6

h6

F7

G7 H8

H7
H6

N6

P6 P7

J7
K6 K7

M6 M7
N7

J6

Fig. 14. Bearing shaft and housing fit selections.

MOUNTING AND FITTING
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Bearing Bore g6 h5 h6 j5 js5 js6 j6

Nominal 
(Max.) Tolerance Shaft 

Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Over Incl. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

mm μm μm μm μm μm μm μm μm

– 3 0 -5 -2 -8
-8L 
3T

0 -4
-4L 
5T

0 6
6L 
5T

2 -2
2L 
7T

2 -2
2L 
7T

3 -3
3L 
8T

4 -2
2L 
9T

3 6 0 -5 -4 -12
12L 
1T

0 -5
5L 
5T

0 -8
8L 
5T

3 -2
2L 
8T

2.5 -2.5
2.5L 
7.5T

4 -4
4L 
9T

6 -2
2L

 11T

6 10 0 -5 -5 -14
14L
0L

0 -6
6L 
5T

0 -9
9L 
5T

4 -2
2L 
9T

3 -3
3L 
8T

4.5 -4.5
4.5L 
9.5T

7 -2
2L 

12T

10 18 0 -5 -6 -17
17L 
1L

0 -8
8L 
5T

0 -11
11L 
5T

5 -3
3L 

10T
4 -4

4L 
9T

5.5 -5.5
5.5L 

10.5T
8 -3

3L 
13T

18 30 0 -6 -7 -20
20L 
1L

0 -9
9L 
6T

0 -13
13L 
6T

5 -4
4L 

11T
4.5 -4.5

4.5L 
10.5T

6.5 -6.5
6.5L 

12.5T
9 -4

4L 
15T

30 50 0 -8 -9 -25
25L
1L

0 -11
11L 
8T

0 -16
16L 
8T

6 -5
5L 

14T
5.5 -5.5

5.5L 
13.5T

8 -8
8L 

16T
11 -5

5L 
19T

50 80 0 -9 -10 -29
29L 
1L

0 -13
13L 
9T

0 -19
19L 
9T

6 -7
7L 

15T
6.5 -6.5

6.5L 
15.5T

9.5 -9.5
9.5L 

18.5T
12 -7

7L 
21T

80 120 0 -10 -12 -34
34L 
2L

0 -15
15L 
10T

0 -22
22L 
10T

6 -9
9L 

16T
7.5 -7.5

7.5L 
17.5T

11 -11
11L 
21T

13 -9
9L 

23T

120 180 0 -13 -14 -39
39L 
1L

0 -18
18L 
13T

0 -25
25L 
13T

7 -11
11L 
20T

9 -9
9L 

22T
12.5 -12.5

12.5L 
25.5T

14 -11
11L 
27T

180 200 0 -15 -15 -44
44L 
0L

0 -20
20L 
15T

0 -29
29L 
15T

7 -13
13L
 22T

10 -10
10L 
25T

14.5 -14.5
14.5L 
29.5T

16 -13
13L
 31T

200 225 0 -15 -15 -44
44L 
0L

0 -20
20L 
15T

0 -29
29L 
15T

7 -13
13L 
22T

10 -10
10L 
25T

14.5 -14.5
14.5L 
29.5T

16 -13
13L 
31T

225 250 0 -15 -15 -44
44L 
0L

0 -20
20L 
15T

0 -29
29L 
15T

7 -13
13L 
22T

10 -10
10L 
25T

14.5 -14.5
14.5L 
29.5T

16 -13
13L 
31T

250 280 0 -18 -17 -49
49L 
1T

0 -23
23L 
18T

0 -32
32L 
18T

7 -16
16L 
25T

11.5 -12
11.5L 
29.5T

16 -16
16L 
34T

16 -16
16L 
34T

280 315 0 -18 -17 -49
49L 
1T

0 -23
23L 
18T

0 -32
32L 
18T

7 -16
16L 
25T

11.5 -12
11.5L 
29.5T

16 -16
16L
 34T

16 -16
16L 
34T

315 355 0 -23 -18 -54
54L 
5T

0 -25
25L 
23T

0 -36
36L 
23T

7 -18
18L 
30T

12.5 -13
12.5L 
35.5T

18 -18
18L
 41T

18 -18
18L 
41T

355 400 0 -23 -18 -54
54L 
5T

0 -25
25L 
23T

0 -36
36L 
23T

7 -18
18L 
30T

12.5 -13
12.5L 
35.5T

18 -18
18L 
41T

18 -18
18L 
41T

SHAFT AND HOUSING FITS
SHAFT TOLERANCES: ANGULAR CONTACT BALL BEARINGS 

TABLE 10. 
SHAFT TOLERANCES: ANGULAR CONTACT BALL BEARINGS

NOTE: L = loose fit; T = tight (or interference) fit.

MOUNTING AND FITTING

https://rodavigo.net/es/c/rodamientos/f/timken
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k5 k6 m5 m6 n6 p6 r6 r7

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

μm μm μm μm μm μm μm μm

4 0
0T 
9T

6 0
0T

11T
6 2

2T 
11T

8 2
22T 
13T

 -  - -  -  - -  -  - -  -  - -

6 1
1T 

11T
9 1

1T 
14T

9 4
4T 

14T
12 4

4T 
17T

16 8
8T 
21T

20 12
12T 
25T

23 15
15T 
28T

27 15
15T 
32T

7 1
1T 

12T
10 1

1T 
15T

12 6
6T 

17T
15 6

6T 
20T

19 10
10T 
24T

24 15
15T 
29T

28 19
19T 
33T

34 19
19T 
39T

9 1
1T 

14T
12 1

1T 
17T

15 7
7T 

20T
18 7

7T 
23T

23 12
12T 
28T

29 18
18T 
34T

34 23
23T 
39T

41 23
23T 
46T

11 2
2T 

17T
15 2

2T 
21T

17 8
8T 

23T
21 8

8T 
27T

28 15
15T 
34T

35 22
22T 
41T

41 28
28T 
47T

49 28
28T 
55T

13 2
2T 

21T
18 2

2T 
26T

20 9
9T 

28T
25 9

9T 
33T

33 17
17T 
41T

42 26
26T
 50T

50 34
34T 
58T

59 34
34T 
67T

15 2
2T

24T
21 2

2T 
30T

24 11
11T 
33T

30 11
11T 
39T

39 20
20T 
48T

51 32
32T 
60T

62 41
41T 
71T

73 41
41T 
82T

18 3
3T

 28T
25 3

3T 
35T

28 13
13T 
38T

35 13
13T 
45T

45 23
23T 
55T

59 37
37T 
69T

76 51
51T 
86T

89 51
51T 
99T

21 3
3T

34T
28 3

3T 
41T

33 15
15T 
46T

40 15
15T 
53T

52 27
27T 
65T

68 43
43T
81T

90 65
65T 
103T

105 65
65T 

118T

24 4
4T 

39T
33 4

4T 
48T

37 17
17T 
52T

46 17
17T 
61T

60 31
31T 
75T

79 50
50T
94T

106 77
77T 
121T

123 77
77T 

138T

24 4
4T 

39T
33 4

4T 
48T

37 17
17T 
52T

46 17
17T 
61T

60 31
31T 
75T

79 50
50T 
94T

109 80
80T 
124T

126 80
80T 

141T

24 4
4T 

39T
33 4

4T 
48T

37 17
17T 
52T

46 17
17T 
61T

60 31
31T 
75T

79 50
50T 
94T

113 84
84T 
128T

130 84
84T 

145T

27 4
4T 

45T
36 4

4T 
54T

43 20
20T 
61T

52 20
20T 
70T

66 34
34T 
84T

88 56
56T 
106T

126 94
94T 
144T

146 94
94T 

164T

27 4
4T 

45T
36 4

4T 
54T

43 20
20T 
61T

52 20
20T 
70T

66 34
34T 
84T

88 56
56T 
106T

130 98
98T 
148T

150 98
98T 

168T

29 4
4T 

52T
40 4

4T 
63T

46 21
21T 
69T

57 21
21T 
80T

73 37
37T 
96T

98 62
62T 
121T

144 108
108T 
167T

165 108
108T 
188T

29 4
4T 

52T 
40 4

4T 6
3T

46 21
21T 
69T

57 21
21T 
80T 

73 37
37T 
96T

98 62
62T 
121T

150 114
114T 
173T

171 114
114T 
194T

TABLE 10. 
SHAFT TOLERANCES: ANGULAR CONTACT BALL BEARINGS - CONTINUED

NOTE: L = loose fit; T = tight (or interference) fit.

MOUNTING AND FITTING

https://rodavigo.net/es/c/rodamientos/f/timken
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Bearing O.D. F7 G7 H6 H7 H8 J6 J7

Nominal 
(Max.) Tolerance Housing 

Bore Fit

Housing 
Bore Fit

Housing 
Bore Fit

Housing 
Bore Fit

Housing 
Bore Fit

Housing 
Bore Fit

Housing 
Bore Fit

Over Incl. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

mm μm μm μm μm μm μm μm μm

6 10 0 -5 28 13 13L 
33L 20 5 5L 

25L 9 0 0L 
14L 15 0 0L

 20L 22 0 0L 
27L 5 -4 4T 

10L 8 -7 7T 
13L

10 18 0 -5 34 16 16L 
39L 24 6 6L 

29L 11 0 0L 
16L 18 0 0L 

23L 27 0 0L 
32L 6 -5 5T 

11L 10 -8 8T
15L

18 30 0 -6 41 20 20L 
47L 28 7 7L 

34L 13 0 0L 
19L 21 0 0L 

27L 33 0 0L 
39L 8 -5 5T14L 12 -9 9T 

18L

30 50 0 -7 50 25 25L 
57L 34 9 9L 

41L 16 0 0L 
23L 25 0 0L 

32L 39 0 0L 
46L 10 -6 6T 

17L 14 -11 11T 
21L

50 80 0 -9 60 30 30L 
69L 40 10 10L 

49L 19 0 0L 
28L 30 0 0L 

39L 46 0 0L 
55L 13 -6 6T 

22L 18 -12 12T 
27L

80 120 0 -10 71 36 36L 
81L 47 12 12L 

57L 22 0 0L 
32L 35 0 0L 

45L 54 0 0L 
64L 16 -6 6T 

26L 22 -13 13T 
32L

120 150 0 -11 83 43 43L 
94L 54 14 14L 

65L 25 0 0L 
36L 40 0 0L 

51L 63 0 0L 
74L 18 -7 7T 

29L 26 -14 14T 
37L

150 180 0 -13 83 43 43L 
96L 54 14 14L 

67L 25 0 0L 
38L 40 0 0L 

53L 63 0 0L 
76L 18 -7 7T

 31L 26 -14 14T 
39L

180 250 0 -15 96 50 50L 
111L 61 15 15L 

76L 29 0 0L 
44L 46 0 0L 

61L 72 0 0L 
87L 22 -7 7T 

37L 30 -16 16T 
45L

250 315 0 -18 108 56 56L 
126L 69 17 17L 

87L 32 0 0L 
50L 52 0 0L 

70L 81 0 0L 
99L 25 -7 7T 

43L 36 -16 16T 
54L

315 400 0 -20 119 62 62L 
139L 75 18 18L 

95L 36 0 0L 
56L 57 0 0L 

77L 89 0 0L 
109L 29 -7 7T 

49L 39 -18 18T 
59L

400 500 0 -23 131 68 68L 
154L 83 20 20L 

106L 40 0 0L 
63L 63 0 0L 

86L 97 0 0L 
120L 33 -7 7T 

56L 43 -20 20T 
66L

500 630 0 -28 146 76 76L 
174L 92 22 22L 

120L 44 0 0L 
72L 70 0 0L 

98L 110 0 0L 
138L 37 -7 7T 

65L 48 -22 22T 
76L

630 800 0 -35 160 80 80L 
195L 104 24 24L 

139L 50 0 0L 
85L 80 0 0L 

115L 125 0 0L 
160L 40 -10 10T 

75L 56 -24 24T 
91L 

TABLE 11. 
HOUSING TOLERANCES: ANGULAR CONTACT BALL BEARINGS

HOUSING TOLERANCES: ANGULAR CONTACT BALL BEARINGS 

NOTE: L = loose fit; T = tight (or interference) fit.

MOUNTING AND FITTING

https://rodavigo.net/es/c/rodamientos/f/timken
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JS6 K6 K7 M6 M7 N6 N7 P6 P7

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Shaft 
Diameter Fit

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

μm μm μm μm μm μm μm μm μm

4.5 -4.5 4.5T 
9.5L 2 -7 7T  

7L 5 -10 10T 
10L -3 -12 12T  

2L 0 -15 15T  
5L -7 -16 16T  

2T -4 -19 19T  
1L -12 -21 21T 

7T -9 -24 24T 
4T

5.5 -5.5 5.5T 
10.5L 2 -9 9T  

7L 6 -12 12T 
11L -4 -15 15T  

1L 0 -18 18T  
5L -9 -20 20T  

4T -5 -23 23T  
0L -15 -26 26T 

10T -11 -29 29T 
6T

6.5 -6.5 6.5T 
12.5L 2 -11 11T  

8L 6 -15 15T 
12L -4 -17 17T  

2L 0 -21 21T  
6L -11 -24 24T  

5T -7 -28 28T  
1T -18 -31 31T 

12T -14 -35 35T 
8T

8 -8 8T  
15L 3 -13 13T 

10L 7 -18 18T 
14L -4 -20 20T  

3L 0 -25 25T  
7L -12 -28 28T  

5T -8 -33 33T  
1T -21 -37 37T 

14T -17 -42 42T 
10T

9.5 -9.5 9.5T 
18.5L 4 -15 15T 

13L 9 -21 21T 
18L -5 -24 24T  

4L 0 -30 30T  
9L -14 -33 33T  

5T -9 -39 39T  
0L -26 -45 45T 

17T -21 -51 51T 
12T

11 -11 11T 
21L 4 -18 18T 

14L 10 -25 25T 
20L -6 -28 28T  

4L 0 -35 35T 
10L -16 -38 38T  

6T -10 -45 45T  
0L -30 -52 52T 

20T -24 -59 59T 
14T

12.5 -12.5 12.5T 
23.5L 4 -21 21T 

15L 12 -28 28T 
23L -8 -33 33T  

3L 0 -40 40T 
11L -20 -45 45T  

9T -12 -52 52T  
1T -36 -61 61T 

25T -28 -68 68T 
17T

12.5 -12.5 12.5T 
25.5L 4 -21 21T 

17L 12 -28 28T 
25L -8 -33 33T  

5L 0 -40 40T 
13L -20 -45 45T  

7T -12 -52 52T  
1L -36 -61 61T 

23T -28 -68 68T 
15T

14.5 -14.5 14.5T 
29.5L 5 -24 24T 

20L 13 -33 33T 
28L -8 -37 37T  

7L 0 -46 46T 
15L -22 -51 51T  

7T -14 -60 60T  
1L -41 -70 70T 

26T -33 -79 79T 
18T

16 -16 16T 
34L 5 -27 27T 

23L 16 -36 36T 
34L -9 -41 41T  

9L 0 -52 52T 
18L -25 -57 57T  

7T -14 -66 66T  
4L -47 -79 79T 

29T -36 -88 88T 
18T

18 -18 18T 
38L 7 -29 29T 

27L 17 -40 40T 
37L -10 -46 46T 

10L 0 -57 57T 
20L -26 -62 62T  

6T -16 -73 73T  
4L -51 -87 87T 

31T -41 -98 98T 
21T

20 -20 20T 
43L 8 -32 32T 

31L 18 -45 45T 
41L -10 -50 50T 

13L 0 -63 63T 
23L -27 -67 67T  

4T -17 -80 80T  
6L -55 -95 95T 

32T -45 -108 108T 
22T

22 -22 22T 
50L 0 -44 44T 

28L 0 -70 70T 
28L -26 -70 70T  

2L -26 -96 96T  
2L -44 -88 88T 

16T -44 -114 114T 
16T -78 -122 122T 

50T -78 -148 148T 
50T

25 -25 25T 
60L 0 -50 50T 

35L 0 -80 80T 
35L -30 -80 80T  

5L -30 -110 110T 
5L -50 -100 100T 

15T -50 -130 130T 
15T -88 -138 138T 

53T -88 -168 168T 
53T

TABLE 11. 
HOUSING TOLERANCES: ANGULAR CONTACT BALL BEARINGS - CONTINUED

NOTE: L = loose fit; T = tight (or interference) fit.

MOUNTING AND FITTING

https://rodavigo.net/es/c/rodamientos/f/timken

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



ENGINEERING

18  TIMKEN® ANGULAR CONTACT BALL BEARING CATALOG

ENGINEERING

LUBRICATION

LUBRICATION
Bearings must be lubricated to minimize friction between balls 
and raceways, as well as between balls and cages. Lubricants 
also help protect the bearings from corrosion and, in some cases, 
to dissipate heat.

Timken single-row open and double-row open angular contact 
ball bearings are covered with rust preventive (RP) covering all 
bearing surfaces. For such bearings, the end user selects and 
applies the desired lubrication type and quantity as required by 
the application.

Timken double-sealed and shielded angular contact ball 
bearings are covered with RP and factory pre-lubricated with 
water-resistant grease chosen for chemical and mechanical 
stability. The standard grease is Mobil Polyrex EM. This is a 
mineral-oil based, advanced polyurea-thickened grease that 
maintains proper lubrication for a wide range of operating 

Product 
Name 

Brand 
Name

Min. 
Temp

Max. 
Temp

Base 
Oil Type Thickener Color Characteristics 

and Application

Mobil Polyrex™ 
EM

Mobil -29° C 120° C Mineral Oil Polyurea Blue 
Electric motor grease; very 

good resistance to water/salt 
water

TABLE 12.
 LUBRICATION

temperatures from -29° C to 120° C. Mobil Polyrex EM provides 
protection against rust and corrosion, and additional protection 
under mild salt-water wash conditions. This grease also is 
widely preferred in electric motor applications.

The standard factory grease fill is 30 to 50 percent of bearing 
free volume for Timken double-sealed/shielded ball bearings. 
The type and amount of grease needed varies depending on 
operating conditions and bearing series. Most bearings can be 
filled with customer-specified greases upon request to meet 
specific application needs. Aside from Mobil Polyrex EM grease, 
Timken also offers a range of other proven and popular greases 
suitable for a wide range of applications. Contact a Timken sales 
engineer for more details.

Table 12 is an overview of the common characteristics for the 
grease used in this product. 

NOTE: For other grease options consult your Timken sales engineer.

https://rodavigo.net/es/c/rodamientos/f/timken
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