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7. Bearing tolerances 

7-1 Tolerances and tolerance 
classes for bearings 

Bearing tolerances and permissible values far 
the boundary dimensions and running accuracy 
of bearings are specified. 

These tolerances are prescribed in JIS B 
1514-1, JIS B 1514-2, and JIS B 1514-3 (roller 
bearings - bearing tolerances part 1: radial 
bearings, part 2: thrust bearings, and part 3: 
permissible values far chamfer dimensions). 
(These JIS standards are based on ISO 
standards.) 

Bearing tolerances are standardized by 
classifying bearings into the following six 
classes (accuracy in tolerances becomes higher 
in the arder described): O, 6X, 6, 5, 4 and 2. 

Class O bearings offer adequate perfor­
mance far general applications; and, bearings 
of class 5 or higher are required far demanding 
applications and operating conditions including 
those described in Table 7-1. 

These tolerances follow ISO standards, but 
sorne countries use different names far them. 
Tolerances far each bearing class, and 
organizations concerning bearings are listed in 
Table 7-2. 

■ Boundary dimension accuracy 

[ it~ms o~ shaft and housing mounting l 
d1mens1ons J 

Tolerances far bore diameter, outside 
diameter, ring width, assembled bearing 
width 
Tolerances far set bore diameter and set 
outside diameter of rollers 
Tolerance limits far chamfer dimensions 
Permissible values far width variation 
Tolerance and permissible values far 
tapered bore 

■ Running accuracy 
(items on runout of rotating elements) 

Permissible values far radial and axial 
runout of inner and outer rings 
Permissible values far perpendicularity 
of inner ring face 
Permissible values far perpendicularity 
of outer ring outside surface 
Permissible values far thrust bearing 
raceway thickness 

Accuracies far dimensions and running of 
each bearing type are listed in Tables 7-3 
through 7-1 O; and, tolerances far tapered bore 
and limit values far chamfer dimensions of 
radial bearings are in Tables 7-11 and 7-12. 

Table 7-1 High precision bearing applications 

Required performance Applications Tolerance class 

Acoustic / visual equipment spindles (VTR, tape recorders) P 5, P 4 

Radar / parabola antenna slewing shafts P4 
High accuracy in Machine tool spindles P 5, P 4, P 2, ABEC 9 
runout is required for 
rolling elements. Computers, magnetic disc spindles P 5, P 4, P 2, ABEC 9 

Aluminum foil roll necks P5 

Multi-stage mili backing bearings P4 

Dental spindles P 2, ABMA 5P, ABMA 7P 

Superchargers P 5, P 4 

Jet engine spindles and accessories P 5, P 4 

High speed rotation 
Centrifuga! separators P 5, P 4 

LNG pumps P5 

Turbo molecular pump spindles and touch-down P 5, P 4 

Machine tool spindles P 5, P 4, P 2, ABEC 9 

T ension reels P 5, P 4 

Low friction or Control equipment (synchronous motors, servomotors, gyro gimbals) P 4, ABMA 7P 

low friction variation Measuring instruments P5 
is required. Machine tool spindles P 5, P 4, P 2, ABEC 9 
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Table 7-2 Bearing type and tolerance class 

Bearing type Applied standards Applied tolerance class 

Deep groove ball bearing Class O - Class 6 Class 5 Class 4 Class 2 

Angular contact ball bearing Class O - Class 6 Class 5 Class 4 Class 2 
JIS B 1514-1 

Self-aligning ball bearing Class O - - - - -

Cylindrical roller bearing Class O - Class 6 Class 5 Class 4 Class 2 

Needle roller beariny 
(machined ring type JIS B 1536-1 Class O - - - - -

Metric series JIS B 1514-1 Class O Class 6X (Class 6) Class 5 Class 4 Class 2 (single-row) 

Tapered Metric series BAS 1002 Class O (double or four-row) - - - - -
roller 
bearing 

lnch series ANSI/ABMA Class 4 - Class 2 Class 3 Class O Class 00 

Metric series Class PK Class PN Class PC Class PB (J-series) - -

Spherical roller bearing JIS B 1514-1 Class O - - - - -

Thrust ball bearing Class O - Class 6 Class 5 Class 4 -
JIS B 1514-2 

Spherical thrust roller bearing Class O - - - - -

Precision ball screw - - - Class P5Z Class P4Z -support bearing 
JTEKT standards 

Double direction angular 
contact thrust ball bearing 

- - - Equivalent Equivalent -to class 5 to class 4 

Radial bearing ISO 492 Normal 
Class 6X Class 6 Class 5 Class 4 Class 2 

Class 
ISO 

e 
Thrust bearing ISO 199 Normal Class 6 Class 5 Class 4 o 

Class 
- -

<J) 

-~ 
D.. 
E DIN Radial and DIN 620 Normal o BS BS 6107 Class 6X Class 6 Class 5 Class 4 Class 2 u thrust bearings Class 
<J) NF NF E 22-335 
<J) 
(O 

ü ABEC 1 - ABEC 3 ABEC5 ABEC 7 ABEC9 w Radial bearing ABMAstd. 20 
u RBEC 1 - RBEC 3 RBEC5 - -e e: 
~ ANSI lnstrument ABMAstd. 12 Class 3P 

Class 5P Class 7P 
Class 9P Q) 

ABMA ball bearing - -
~ Class 5T Class 7T 

Tapered roller Class 4 - Class 2 Class 3 Class O Class 00 
ABMAstd. 19 bearing Class K - Class N Class e Class B ClassA 

----- (Reference) Standards and organizations concerned with bearings ----­

J IS : Japanese Industrial Standard 

BAS : The Japan Bearing Industrial Association Standard 

ISO : lnternational Organization far Standardization 

ANSI : American National Standards lnstitute, lnc. 

ABMA : American Bearing Manufactures Association 

DIN : Deutsches lnstitut für Normung 

BS : British Standards lnstitution 

NF : Association Francaise de Normalisation 
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7. Bearing tolerances \ 
Table 7-3 (1) Radial bearing tolerances (tapered roller bearings excluded) 

= JIS B 1514-1 = 
(1) Inner ring (bore diameter) 

Nominal bore Single plane mean bore diameter deviation Single bore Single plane 
diameter diameter deviation 

1) Diameter series 7, 8, 9 d dmp ds 

mm class O class 6 class 5 class 4 class 2 class 4 class 2 classO class 6 class 5 class 4 

over I up to upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower max. 

- 0.6 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 
0.6 2.5 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 
2.5 10 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 

10 18 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 
18 30 o - 10 o - 8 o - 6 o - 5 o - 2.5 o - 5 o - 2.5 13 10 6 5 
30 50 o - 12 o -10 o - 8 o - 6 o - 2.5 o - 6 o - 2.5 15 13 8 6 
50 80 o - 15 o -12 o - 9 o - 7 o -4 o - 7 o -4 19 15 9 7 
80 120 o - 20 o -15 o -10 o - 8 o -5 o - 8 o -5 25 19 10 8 

120 150 o - 25 o -18 o -13 o -10 o -7 o -10 o -7 31 23 13 10 
150 180 o - 25 o -18 o -13 o -10 o -7 o -10 o -7 31 23 13 10 
180 250 o - 30 o -22 o -15 o -12 o -8 o -12 o -8 38 28 15 12 
250 315 o - 35 o -25 o -18 o -15 - - o -15 - - 44 31 18 15 

315 400 o - 40 o -30 o -23 o -18 - - o -18 - - 50 38 23 18 
400 500 o - 45 o -35 o -28 o -23 - - o -23 - - 56 44 28 23 
500 630 o - 50 o -40 o -35 - - - - - - - - 63 50 35 -

630 800 o - 75 o -50 o -45 - - - - - - - - 94 63 45 -

800 1 000 o -100 o -60 o -60 - - - - - - - - 125 75 60 -

1 000 1 250 o -125 o -75 o -75 - - - - - - - - 156 94 75 -

1 250 1 600 o -160 - - - - - - - - - - - - 200 - - -

1 600 2 000 o -200 - - - - - - - - - - - - 250 - - -

(2) Inner ring (running accuracy and width) 

Nominal bore Radial runout of assembled Single inner ring width 
diameter bearing inner ring 

d K;a Sd S;a2l 

mm class O class 6 class 5 class 4 class 2 class 5 class 4 class 2 class 5 class 4 class 2 class O class 6 

over I up to max. max. max. upperl lower upperl lower 

- 0.6 10 5 4 2.5 1.5 7 3 1.5 7 3 1.5 o - 40 o - 40 
0.6 2.5 10 5 4 2.5 1.5 7 3 1.5 7 3 1.5 o - 40 o - 40 
2.5 10 10 6 4 2.5 1.5 7 3 1.5 7 3 1.5 o - 120 o - 120 

10 18 10 7 4 2.5 1.5 7 3 1.5 7 3 1.5 o - 120 o - 120 
18 30 13 8 4 3 2.5 8 4 1.5 8 4 2.5 o - 120 o - 120 
30 50 15 10 5 4 2.5 8 4 1.5 8 4 2.5 o - 120 o - 120 
50 80 20 10 5 4 2.5 8 5 1.5 8 5 2.5 o - 150 o - 150 
80 120 25 13 6 5 2.5 9 5 2.5 9 5 2.5 o - 200 o - 200 

120 150 30 18 8 6 2.5 10 6 2.5 10 7 2.5 o - 250 o - 250 
150 180 30 18 8 6 5 10 6 4 10 7 5 o - 250 o - 250 
180 250 40 20 10 8 5 11 7 5 13 8 5 o - 300 o - 300 
250 315 50 25 13 10 - 13 8 - 15 9 - o - 350 o - 350 
315 400 60 30 15 13 - 15 9 - 20 12 - o - 400 o - 400 
400 500 65 35 20 15 - 18 11 - 25 15 - o - 450 o - 450 
500 630 70 40 25 - - 25 - - 30 - - o - 500 o - 500 
630 800 80 50 30 - - 30 - - 35 - - o - 750 o - 750 
800 1 000 90 60 40 - - 40 - - 45 - - o -1 000 o -1000 

1 000 1 250 100 70 50 - - 50 - - 60 - - o -1 250 o -1250 
1 250 1 600 120 - - - - - - - - - - o -1 600 - -

1 600 2 000 140 - - - - - - - - - - o -2 000 - -

Sd : perpendicularity of inner ring face with respect to the bore S;a : axial runout of assembled bearing inner ring 
[Notes] 1) These shall be applied to bearings of diameter series O, 1, 2, 3 and 4. 

2) These shall be applied to deep groove ball bearings and angular contact ball bearings. 

A60 

Bs 

class 5 

upperl lower 

o - 40 
o - 40 
o - 40 
o - 80 
o - 120 
o - 120 
o - 150 
o - 200 
o - 250 
o - 250 
o - 300 
o - 350 
o - 400 
o - 450 

o - 500 

o - 750 
o -1000 

o -1250 
- -

- -
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Unit: µm 

bore diameter variation Vdsp Mean bore diameter variation Nominal bore 

Diameter series O, 1 Diameter series 2, 3, 4 Dia.1) 
Vdmp 

diameter 
series d 

classO class 6 class 5 class4 classO class 6 class 5 class 4 class 2 class O class 6 class 5 class 4 class 2 mm 

max. max. max. max. over 1 up to 

8 7 4 3 6 5 4 3 2.5 6 5 3 2 1.5 - 0.6 

8 7 4 3 6 5 4 3 2.5 6 5 3 2 1.5 0.6 2.5 

8 7 4 3 6 5 4 3 2.5 6 5 3 2 1.5 2.5 10 

8 7 4 3 6 5 4 3 2.5 6 5 3 2 1.5 10 18 

10 8 5 4 8 6 5 4 2.5 8 6 3 2.5 1.5 18 30 

12 10 6 5 9 8 6 5 2.5 9 8 4 3 1.5 30 50 

19 15 7 5 11 9 7 5 4 11 9 5 3.5 2 50 80 Cylindrical bore 
25 19 8 6 15 11 8 6 5 15 11 5 4 2.5 80 120 

31 23 10 8 19 14 10 8 7 19 14 7 5 3.5 120 150 

31 23 10 8 19 14 10 8 7 19 14 7 5 3.5 150 180 

38 28 12 9 23 17 12 9 8 23 17 8 6 4 180 250 

44 31 14 11 26 19 14 11 - 26 19 9 8 - 250 315 

50 38 18 14 30 23 18 14 - 30 23 12 9 - 315 400 

56 44 21 17 34 26 21 17 - 34 26 14 12 - 400 500 

63 50 26 - 38 30 26 - - 38 30 18 - - 500 630 

94 63 34 - 56 38 34 - - 56 38 23 - - 630 800 

125 75 45 - 75 45 45 - - 75 45 30 - - 800 1 000 

156 94 56 - 94 56 56 - - 94 56 38 - - 1 000 1 250 

200 - - - 120 - - - - 120 - - - - 1 250 1 600 

250 - - - 150 - - - - 150 - - - - 1 600 2 000 
Tapered bore 

Unit: µm 

deviation Single inner ring width deviation lnner ring width variation Nominal bore 

Bs 
3) Vss 

class 4 class 2 class o 4) class 6 4) class 5 4) classes 4, 2 classO class 6 class 5 class 4 

upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower max. 

o - 40 o - 40 - - - - o -250 o -250 12 12 5 2.5 

o - 40 o - 40 - - - - o -250 o -250 12 12 5 2.5 

o - 40 o - 40 o -250 o -250 o -250 o -250 15 15 5 2.5 

o - 80 o - 80 o -250 o -250 o -250 o -250 20 20 5 2.5 

o -120 o -120 o -250 o -250 o -250 o -250 20 20 5 2.5 

o -120 o -120 o -250 o -250 o -250 o -250 20 20 5 3 

o -150 o -150 o -380 o -380 o -250 o -250 25 25 6 4 

o -200 o -200 o -380 o -380 o -380 o -380 25 25 7 4 

o -250 o -250 o -500 o -500 o -380 o -380 30 30 8 5 

o -250 o -250 o -500 o -500 o -380 o -380 30 30 8 5 

o -300 o -300 o -500 o -500 o -500 o -500 30 30 10 6 

o -350 - - o -500 o -500 o -500 - - 35 35 13 8 
o -400 - - o -630 o -630 o -630 - - 40 40 15 9 
o -450 - - - - - - - - - - 50 45 18 11 
- - - - - - - - - - - - 60 50 20 -

- - - - - - - - - - - - 70 60 23 -

- - - - - - - - - - - - 80 60 35 -

- - - - - - - - - - - - 100 60 45 -

- - - - - - - - - - - - 120 - - -

- - - - - - - - - - - - 140 - - -

3) These shall be appplied to individual bearing rings manufactured for matched pair or stack bearings. 
4) Also applicable to the inner ring with tapered bore of d 50 mm. 
[Remark] Values in ltalics are prescribed in JTEKT standards. 
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diameter 
d 

class 2 mm 

over I up to 

1.5 - 0.6 

1.5 0.6 2.5 

1.5 2.5 10 

1.5 10 18 

1.5 18 30 

1.5 30 50 

1.5 50 80 

2.5 80 120 

2.5 120 150 

4 150 180 

5 180 250 

- 250 315 

- 315 400 

- 400 500 
- 500 630 

- 630 800 

- 800 1 000 

- 1 000 1 250 

- 1 250 1 600 

- 1 600 2 000 

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

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

Servicio de Att. al Cliente
+34 986 288118



3 3

3

3

3

7. Bearing tolerances \ 
Table 7-3 (2) Radial bearing tolerances (tapered roller bearings excluded) 

(3) Outer ring (outside diameter) 

Nominal Single plane mean outside diameter deviation Single outside Single plane 
outside dia. diameter deviation 

D Dmp Dsl) Diameter series 7, 8, 9 
mm class O class 6 class 5 class 4 class 2 class 4 5l class 2 class O 21 class 6 21 class 5 51 class 4 51 

over I up to upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower max. 

- 2.5 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 
2.5 6 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 
6 18 o - 8 o - 7 o - 5 o - 4 o - 2.5 o - 4 o - 2.5 10 9 5 4 

18 30 o - 9 o - 8 o - 6 o - 5 o - 4 o - 5 o - 4 12 10 6 5 
30 50 o - 11 o - 9 o - 7 o - 6 o - 4 o - 6 o - 4 14 11 7 6 
50 80 o - 13 o - 11 o - 9 o - 7 o - 4 o - 7 o - 4 16 14 9 7 
80 120 o - 15 o - 13 o -10 o - 8 o - 5 o - 8 o - 5 19 16 10 8 

120 150 o - 18 o - 15 o -11 o - 9 o - 5 o - 9 o - 5 23 19 11 9 
150 180 o - 25 o - 18 o -13 o -10 o - 7 o -10 o - 7 31 23 13 10 
180 250 o - 30 o - 20 o -15 o -11 o - 8 o -11 o - 8 38 25 15 11 
250 315 o - 35 o - 25 o -18 o -13 o - 8 o -13 o - 8 44 31 18 13 
315 400 o - 40 o - 28 o -20 o -15 o -10 o -15 o -10 50 35 20 15 
400 500 o - 45 o - 33 o -23 o -17 - - o -17 - - 56 41 23 17 

500 630 o - 50 o - 38 o -28 o -20 - - o -20 - - 63 48 28 20 

630 800 o - 75 o - 45 o -35 - - - - - - - - 94 56 35 -

800 1 000 o -100 o - 60 o -50 - - - - - - - - 125 75 50 -

1 000 1 250 o -125 o - 75 o -63 - - - - - - - - 156 94 63 -

1 250 1 600 o -160 o - 90 o -80 - - - - - - - - 200 113 80 -

1 600 2 000 o -200 o -120 - - - - - - - - - - 250 150 - -

2 000 2 500 o -250 - - - - - - - - - - - - 313 - - -

(4) Outer ring (running accuracy and width) Unit: µm 

Nominal Radial runout of assembled Ring width variation 
outside dia. bearing outer ring 

So4l 3) 4) Cs3) Vcs3l 
D Kea Sea 

class O class 6 class 5 class 4 class 2 class 5 class 4 class 2 class 5 class 4 class 2 classes classes class 5 class4 class 2 mm º· 6, 5, 4, 2 0,6 

over I up to max. max. max. upper ¡ 1ower max. 

- 2.5 15 8 5 3 1.5 8 4 1.5 8 5 1.5 5 2.5 1.5 
2.5 6 15 8 5 3 1.5 8 4 1.5 8 5 1.5 5 2.5 1.5 
6 18 15 8 5 3 1.5 8 4 1.5 8 5 1.5 5 2.5 1.5 

18 30 15 9 6 4 2.5 8 4 1.5 8 5 2.5 5 2.5 1.5 
30 50 20 10 7 5 2.5 8 4 1.5 8 5 2.5 5 2.5 1.5 
50 80 25 13 8 5 4 8 4 1.5 10 5 4 Shall Shall 6 3 1.5 
80 120 35 18 10 6 5 9 5 2.5 11 6 5 conform con- 8 4 2.5 

to the tol- form to 
120 150 40 20 11 7 5 10 5 2.5 13 7 5 erance the tal- 8 5 2.5 
150 180 45 23 13 8 5 10 5 2.5 14 8 5 BsOn d erance 8 5 2.5 
180 250 50 25 15 10 7 11 7 4 15 10 7 of the VBsOn 10 7 4 
250 315 60 30 18 11 7 13 8 5 18 10 7 same d of 11 7 5 
315 400 70 35 20 13 8 13 10 7 20 13 8 bearing the 13 8 7 

same 
400 500 80 40 23 15 - 15 12 - 23 15 - bear- 15 9 -

500 630 100 50 25 18 - 18 13 - 25 18 - ing 18 11 -

630 800 120 60 30 - - 20 - - 30 - - 20 - -

800 1 000 140 75 40 - - 23 - - 40 - - 23 - -

1 000 1 250 160 85 45 - - 30 - - 45 - - 30 - -

1 250 1 600 190 95 60 - - 45 - - 60 - - 45 - -

1 600 2 000 220 110 - - - - - - - - - - - -

2 000 2 500 250 - - - - - - - - - - - - -

So : perpendicularity of outer ring outside surface with respect to the face 
Sea : axial runout of assembled bearing outer ring 

es : deviation of a single outer ring width 
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-----------------Koyo 
Unit: µm 

outside diameter variation Vnsp Mean outside Shielded/sealed type Nominal 
Dia. l) Diameter series diameter variation outside dia. 

Diameter series O, 1 Diameter series 2, 3, 4 
series 2, 3, 4 o, 1, 2, 3, 4 Vnmp D 

class O 21 class 6 21 class 5 51 class 4 51 class O 21 class 6 21 class 5 51 class 4 51 class 2 class O 2) class 6 2) class0 21 class6 21 class 5 class 4 class 2 mm 

max. max. max. max. max. over I up to 

8 7 4 3 6 5 4 3 2.5 10 9 6 5 3 2 1.5 - 2.5 

8 7 4 3 6 5 4 3 2.5 10 9 6 5 3 2 1.5 2.5 6 

8 7 4 3 6 5 4 3 2.5 10 9 6 5 3 2 1.5 6 18 

9 8 5 4 7 6 5 4 4 12 10 7 6 3 2.5 2 18 30 

11 9 5 5 8 7 5 5 4 16 13 8 7 4 3 2 30 50 

13 11 7 5 10 8 7 5 4 20 16 10 8 5 3.5 2 50 80 

19 16 8 6 11 10 8 6 5 26 20 11 10 5 4 2.5 80 120 

23 19 8 7 14 11 8 7 5 30 25 14 11 6 5 2.5 120 150 

31 23 10 8 19 14 10 8 7 38 30 19 14 7 5 3.5 150 180 

38 25 11 8 23 15 11 8 8 - - 23 15 8 6 4 180 250 

44 31 14 10 26 19 14 10 8 - - 26 19 9 7 4 250 315 

50 35 15 11 30 21 15 11 10 - - 30 21 10 8 5 315 400 

56 41 17 13 34 25 17 13 - - - 34 25 12 9 - 400 500 

63 48 21 15 38 29 21 15 - - - 38 29 14 10 - 500 630 

94 56 26 - 55 34 26 - - - - 55 34 18 - - 630 800 

125 75 38 - 75 45 38 - - - - 75 45 25 - - 800 1 000 

156 94 47 - 94 56 47 - - - - 94 56 31 - - 1 000 1 250 

200 113 60 - 120 68 60 - - - - 120 68 40 - - 1 250 1 600 

250 150 - - 150 90 - - - - - 150 90 - - - 1 600 2 000 

313 - - - 188 - - - - - - 188 - - - - 2 000 2 500 

[Notes] 

1) These shall be applied to bearings of diameter series O, 1, 2, 3 and 4. 

2) Shall be applied when locating snap ring is not fitted. 

3) These shall be applied to deep groove ball bearings and angular contact ball bearings. 

4) These shall not be applied to flanged bearings. 

5) These shall not be applied to shielded bearings and sealed bearings. 

[Remark] 

Values in ltalics are prescribed in JTEKT standards. 

d : nominal bore diameter 
D : nominal outside diameter 
B : nominal assembled bearing width 

Cylindrical bore Tapered bore 

A63 

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

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

Servicio de Att. al Cliente
+34 986 288118



3 3

3 3

7. Bearing tolerances \ 
(Refer.) Table 7-4 Tolerances for measuring instrument hall bearings (inch series) 

= ANSI/ABMA standards = (reference) 
(1) Inner ring and outer ring width 

Single plane Single bore Single plane bore Mean bore Radial runout of 
mean bore diameter deviation diameter variation diameter variation assembled bearing 

Nominal diameter deviation inner ring 
bore dia. Vasp Vamp K;a 

d dmp ds 

mm classes class classes class classes class classes class class class class 
5P, 7P gp 5P,7P gp 5P,7P gp 5P,7P gp 5P 7P gp 

over I up to upperl lower upperl lower upperl lower upperl lower max. max. max. 

- 10 o - 5.1 o -2.5 o - 5.1 o -2.5 2.5 1.3 2.5 1.3 3.8 2.5 1.3 

10 18 o - 5.1 o -2.5 o - 5.1 o -2.5 2.5 1.3 2.5 1.3 3.8 2.5 1.3 

18 30 o - 5.1 o -2.5 o - 5.1 o -2.5 2.5 1.3 2.5 1.3 3.8 3.8 2.5 

(2) Outer ring 

Single plane mean Single outside Single plane outside Mean outside 
outside diameter diameter deviation diameter variation diameter variation 
deviation 

Nominal Dmp Ds Vnsp Vvmp 

outside dia. classes class classes class classes class 
D 5P,7P gp 5P,7P gp 5P,7P gp 

mm classes class 
5P,7P gp Open Shielded/ Open Open Shielded/ Open Open Shielded/ Open 

type sealed type type sealed type type sealed type 
type type type 

over I up to upperl lower upperl lower upperl lower upperl lower upperl lower max. max. 

- 18 o - 5.1 o -2.5 o - 5.1 +1 - 6.1 o -2.5 2.5 5.1 1.3 2.5 5.1 1.3 

18 30 o - 5.1 o -3.8 o - 5.1 +1 - 6.1 o -3.8 2.5 5.1 2 2.5 5.1 2 

30 50 o - 5.1 o -3.8 o - 5.1 +1 - 6.1 o -3.8 2.5 5.1 2 2.5 5.1 2 

A64 

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

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

Servicio de Att. al Cliente
+34 986 288118



3 3

3 3

-----------------Koyo 

Axial runout of Perpendicularity of inner 
assembled bearing ring face with respect to 
inner ring the bore 

Sia Sd 

class class class class class class 
5P 7P gp 5P 7P gp 

max. max. 

7.6 2.5 1.3 7.6 2.5 1.3 

7.6 2.5 1.3 7.6 2.5 1.3 

7.6 3.8 1.3 7.6 3.8 1.3 

Radial runout of Axial runout of 
assembled bearing assembled bearing 
outer ring outer ring 

Kea Sea 

class class class class class class 
5P 7P gp 5P 7P gp 

max. max. 

5.1 3.8 1.3 7.6 5.1 1.3 

5.1 3.8 2.5 7.6 5.1 2.5 

5.1 5.1 2.5 7.6 5.1 2.5 

Unit: µm 

Single inner or lnner or outer ring 
outer ring width width variation 
deviation 

Bs , Cs VBs, Ves 

classes class class class 
5P,7P,9P 5P 7P gp 

upper 
1 

lower max. 

o -25.4 5.1 2.5 1.3 

o -25.4 5.1 2.5 1.3 

o -25.4 5.1 2.5 1.3 

Unit: µm 

Perpendicularity of outer Single outer ring Single outer 
ring outside surface with flange outside ring flange 
respect to the face 

Sn 

class class 
5P 7P 

max. 

7.6 3.8 

7.6 3.8 

7.6 3.8 

A65 

diameter deviation width deviation 
Dls Cls 

class classes classes 
gp 5P,7P 5P,7P 

upper 
1 

lower upper 
1 

lower 

1.3 o -25.4 o -50.8 

1.3 o -25.4 o -50.8 

1.3 o -25.4 o -50.8 

d : nominal bore diameter 

D : nominal outside diameter 

B : nominal assembled bearing width 

D 1 : nominal outer ring flange outside diameter 

C1 : nominal outer ring flange width 
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7. Bearing tolerances \ 
Table 7-5 (1) Tolerances for metric series tapered roller bearings 

= JIS B 1514-1 = 
(1) Inner ring 

Nominal Single plane mean bore 
Single bore 
diameter deviation bore diameter deviation 

diameter dmp 
d ds 

mm classes O, 6X classes 6, 5 class 4 class 2 class 4 class 2 

over I up to upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower 

- 10 o - 12 o - 71) o - 5 o -4 o - 5 o -4 

10 18 o - 12 o - 7 o - 5 o -4 o - 5 o -4 

18 30 o - 12 o - 8 o - 6 o -4 o - 6 o -4 

30 50 o - 12 o -10 o - 8 o -5 o - 8 o -5 

50 80 o - 15 o -12 o - 9 o -5 o - 9 o -5 

80 120 o - 20 o -15 o -10 o -6 o -10 o -6 

120 180 o - 25 o -18 o -13 o -7 o -13 o -7 

180 250 o - 30 o -22 o -15 o -8 o -15 o -8 

250 315 o - 35 o - 251) o -18 o -8 o -18 o -8 

315 400 o - 40 o - 301) - - - - - - - -

400 500 o - 45 o - 35l) - - - - - - - -

500 630 o - 60 o -401) - - - - - - - -

630 800 o - 75 o - 501) - - - - - - - -

800 1 000 o -100 o -601) - - - - - - - -

(2-1) Outer ring 

Nominal Single plane mean outside Single outside 

outside diameter deviation diameter deviation 

diameter 
D Dmp Ds 

mm classes O, 6X classes 6, 5 class 4 class 2 class 4 class 2 

over I up to upperl lower upperl lower upperl lower upperl lower upperl lower upperl lower 

- 18 o - 12 o - 81) o - 6 o - 5 o - 6 o - 5 

18 30 o - 12 o - 8 o - 6 o - 5 o - 6 o - 5 

30 50 o - 14 o - 9 o - 7 o - 5 o - 7 o - 5 

50 80 o - 16 o - 11 o - 9 o - 6 o - 9 o - 6 

80 120 o - 18 o - 13 o -10 o - 6 o -10 o - 6 

120 150 o - 20 o - 15 o -11 o - 7 o -11 o - 7 

150 180 o - 25 o - 18 o -13 o - 7 o -13 o - 7 

180 250 o - 30 o - 20 o -15 o - 8 o -15 o - 8 

250 315 o - 35 o - 25 o -18 o - 9 o -18 o - 9 

315 400 o - 40 o - 28 o -20 o -10 o -20 o -10 

400 500 o - 45 o - 33l) - - - - - - - -

500 630 o - 50 o - 381) - - - - - - - -

630 800 o - 75 o - 45l) - - - - - - - -

800 1 000 o -100 o - 601) - - - - - - - -

1 000 1 250 o -125 o - 801) - - - - - - - -

1 250 1 600 o -160 o -1001) - - - - - - - -

[Notes] 1) Class 6 values are prescribed in JTEKT standards. 
2) These shall be applied to bearings of tolerance class 5. 
3) These shall not be applied to flanged bearings. 

[Remark] Values in ltalics are prescribed in JTEKT standards. 
A66 

Single plane bore Mean bore 
diameter variation diameter 

variation 
Vdsp Vdmp 

c~s¡;s class 6 class 5 class 4 class 2 c~s¡;s class 6 class 5 class 4 class 2 

max. max. 

12 - 5 4 2.5 9 - 5 4 1.5 

12 7 5 4 2.5 9 5 5 4 1.5 

12 8 6 5 2.5 9 6 5 4 1.5 

12 10 8 6 3 9 8 5 5 2 

15 12 9 7 4 11 9 6 5 2 

20 15 11 8 5 15 11 8 5 2.5 

25 18 14 10 7 19 14 9 7 3.5 

30 22 17 11 7 23 16 11 8 4 

35 25 19 12 8 26 19 13 9 5 

40 30 23 - - 30 23 15 - -

45 35 28 - - 34 26 17 - -

60 40 35 - - 40 30 20 - -

75 50 45 - - 45 38 25 - -

100 60 60 - - 55 45 30 - -

Single plane Mean outside 
outside diameter diameter variation 
variation 

Vvsp Vvmp 

c~s¡;s class 6 class 5 class 4 class 2 c~s¡;s class 6 class 5 class 4 class 2 

max. max. 

12 - 6 5 4 9 - 5 4 2.5 

12 8 6 5 4 9 6 5 4 2.5 

14 9 7 5 4 11 7 5 5 2.5 

16 11 8 7 4 12 8 6 5 2.5 

18 13 10 8 5 14 10 7 5 3 

20 15 11 8 5 15 11 8 6 3.5 

25 18 14 10 7 19 14 9 7 4 

30 20 15 11 8 23 15 10 8 5 

35 25 19 14 8 26 19 13 9 5 

40 28 22 15 10 30 21 14 10 6 

45 33 26 - - 34 25 17 - -

60 38 30 - - 38 29 20 - -

80 45 38 - - 55 34 25 - -

100 60 50 - - 75 45 30 - -

130 75 65 - - 90 56 38 - -

170 90 90 - - 100 68 50 - -
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Radial runout of 
Single inner ring width deviation 

assembled 
bearing inner ring 

K;a Sd S;a 

c~s¡;s class 6 class 5 class 4 class 2 class 5 class 4 class 2 class 4 class 2 class O class 6X 

max. max. max. upperl lower upperl 

15 - 5 3 2 7 3 1.5 3 2 o - 120 o 
15 7 5 3 2 7 3 1.5 3 2 o - 120 o 
18 8 5 3 2.5 8 4 1.5 4 2.5 o - 120 o 
20 10 6 4 2.5 8 4 2 4 2.5 o - 120 o 
25 10 7 4 3 8 5 2 4 3 o - 150 o 
30 13 8 5 3 9 5 2.5 5 3 o - 200 o 
35 18 11 6 4 10 6 3.5 7 4 o - 250 o 
50 20 13 8 5 11 7 5 8 5 o - 300 o 
60 30 13 9 6 13 8 5.5 9 6 o - 350 o 
70 35 15 - - 15 - - - - o - 400 o 
80 40 20 - - 17 - - - - o - 450 o 
90 50 25 - - 20 - - - - o - 500 -

100 60 30 - - 25 - - - - o - 750 -

115 75 37 - - 30 - - - - o -1 000 -

Sd : perpendicularity of inner ring face with respect to the bore 
S;a : axial runout of assembled bearing inner ring 

lower 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-

-

-

Bs 

class 6 classes 5, 4 

upperl lower upperl lower 

- - o - 200 

o - 120 o - 200 

o - 120 o - 200 

o - 120 o - 240 

o - 150 o - 300 

o - 200 o - 400 

o - 250 o - 500 

o - 300 o - 600 

o - 350 o - 700 

o - 400 o - 8002) 

o - 450 o - 9002) 

o - 500 o -11002) 

o - 750 o -1 6002) 

o -1000 o - 2 0002) 

Unit: µm 

Nominal 
bore 
diameter 

d 

class 2 mm 

upperl lower over I up to 

o -200 - 10 

o -200 10 18 

o -200 18 30 

o -240 30 50 

o -300 50 80 

o -400 80 120 

o -500 120 180 

o -600 180 250 

o - 700 250 315 

- - 315 400 

- - 400 500 

- - 500 630 

- - 630 800 

- - 800 1 000 

Unit : µm (2-2) Outer ring Unit: µm 

Radial runout of 
Nominal 

assembled 
bearing outer ring 

outside 

Kea So3l Sea 3) diameter 
D 

Nominal 
bore 
diameter 

d 

c~s¡;s class 6 class 5 class 4 class 2 class 5 class 4 class 2 class 4 class 2 mm mm 

max. max. max. over I up to over I up to 

18 - 6 4 2.5 8 4 1.5 5 2.5 - 18 - 10 

18 9 6 4 2.5 8 4 1.5 5 2.5 18 30 10 18 

20 10 7 5 2.5 8 4 2 5 2.5 30 50 18 30 

25 13 8 5 4 8 4 2.5 5 4 50 80 30 50 

35 18 10 6 5 9 5 3 6 5 80 120 50 80 

40 20 11 7 5 10 5 3.5 7 5 120 150 80 120 

45 23 13 8 5 10 5 4 8 5 150 180 120 180 

50 25 15 10 7 11 7 5 10 7 180 250 180 250 

60 30 18 11 7 13 8 6 10 7 250 315 250 315 

70 35 20 13 8 13 10 7 13 8 315 400 315 400 

80 40 24 - - 17 - - - - 400 500 400 500 

100 50 30 - - 20 - - - - 500 630 500 630 

120 60 36 - - 25 - - - - 630 800 630 800 

140 75 43 - - 30 - - - - 800 1 000 800 1 000 

160 85 52 - - 38 - - - - 1 000 1250 

180 95 62 - - 50 - - - - 1 250 1 600 

So : perpendicularity of outer ring outside surface with respect to the face 
Sea : axial runout of assembled bearing outer ring 

A67 

Single outer ring 
width deviation 

Cs 

class 6X classes 
o, 6, 5, 4, 2 

upperl lower upperl lower 

o -100 

o -100 

o -100 

o -100 

o -100 Shall 

o -100 
comform 
to the 

o -100 tolerance 
o -100 Bs On 

o -100 d of the 
same 

o -100 bearing 
o -100 

- -

- -

- -

d : nominal bore 
diameter 

D : nominal outside 
diameter 

B : nominal inner ring 
width 

C : nominal outer ring 
width 

T : nominal assembled 
bearing width 
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7. Bearing tolerances \ 
Table 7-5 (2) Tolerances for metric series tapered roller bearings 

(3) Assembled bearing width and effective width Unit: µm 

Nominal bore Actual bearing width deviation 
diameter 

d Ts 

mm class O class 6X class 6 classes 5, 4 class 2 

over I up to upper ¡ Iower upper I lower upper ¡ Iower upper ¡ Iower upper ¡ Iower 

- 10 +200 o + 100 o - - + 200 - 200 +200 -200 

10 18 +200 o + 100 o +200 o + 200 - 200 +200 -200 

18 30 +200 o + 100 o +200 o + 200 - 200 +200 -200 

30 50 +200 o + 100 o +200 o + 200 - 200 +200 -200 

50 80 +200 o + 100 o +200 o + 200 - 200 +200 -200 

80 120 +200 -200 + 100 o +200 -200 + 200 - 200 +200 -200 

120 180 +350 -250 + 150 o +350 -250 + 350 - 250 +200 -250 

180 250 +350 -250 + 150 o +350 -250 + 350 - 250 +200 -300 

250 315 +350 -250 +200 o +350 -250 + 350 - 250 +200 -300 

315 400 +400 -400 +200 o +400 -400 + 400 - 4001) - -

400 500 +450 -450 +200 o +400 -400 + 450 - 4501) - -

500 630 +500 -500 - - +500 -500 + 500 - 5001) - -

630 800 +600 -600 - - +600 -600 + 600 - 60011 - -

800 1 000 + 750 - 750 - - + 750 -750 + 750 - 7501) - -

Nominal bore Actual effective outer ring 
diameter width deviation 

d T2s 

mm class O class 6X classes 5, 4 class 2 

over I up to upper l lower upper I lower upper l lower upper l lower 

- 10 + 100 O + 50 o +100-100 + 100 -100 

10 18 + 100 o + 50 o +100-100 + 100 -100 

18 30 + 100 o + 50 o +100-100 + 100 -100 

30 50 + 100 o + 50 o +100-100 + 100 -100 

50 80 + 100 o + 50 o +100-100 + 100 -100 

80 120 + 100 -100 + 50 o +100-100 + 100 -100 

120 180 +200 -100 + 100 o + 200 -100 + 100 -150 

180 250 +200 -100 + 100 o + 200 -100 + 100 -150 

250 315 +200 -100 + 100 o + 200 -100 + 100 -150 

315 400 +200 -200 + 100 o + 200 -2001) - -

400 500 +225 -225 + 100 o + 225 - 2251) - -

500 630 - - - - - - - -

630 800 - - - - - - - -

800 1000 - - - - - - - -

[Note] 1) These shall be applied to bearings of tolerance class 5. 

[Remark] Values in ltalics are prescribed in JTEKT standards. 

A68 

Actual effective inner 
sub-unit width deviation 

Tls 

class O class 6X classes 5, 4 class 2 

upper ¡ Iower upper ¡ Iower upper I lower upper ¡ Iower 

+ 100 O + 50 o +100-100 + 100 -100 

+ 100 o + 50 o +100-100 + 100 -100 

+ 100 o + 50 o +100-100 + 100 -100 

+ 100 o + 50 o +100-100 + 100 -100 

+ 100 o + 50 o +100-100 + 100 -100 

+ 100 -100 + 50 o +100-100 + 100 -100 

+ 150 -150 + 50 o + 150 -150 + 100 -100 

+ 150 -150 + 50 o + 150 -150 + 100 -150 

+ 150 -150 + 100 o + 150 -150 + 100 -150 

+200 -200 + 100 o + 200 -2001) - -

+225 -225 + 100 o + 225 - 2251) - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

Master 
outer ring 

Master inner 
sub-unit 

d : nominal bore diameter 

T : nominal assembled bearing width 

T1 : nominal effective width of inner sub-unit 

T2 : nominal effective width of outer ring 
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Table 7-6 Tolerances for metric series double-row and four-row 

tapered roller bearings (class O) = BAS 1002 = 
(1) Inner ring, outer ring width and overall width Unit: µm 

Single 
Nominal bore Single plane mean plane bore Mean bore 
diameter bore diameter diameter diameter 

d deviation variation variation 
mm 

Vasp Vamp Kia dmp 

over 
1 

up to upper I lower max. max. max. 

30 50 o - 12 12 9 20 

50 80 o - 15 15 11 25 

80 120 o - 20 20 15 30 

120 180 o - 25 25 19 35 

180 250 o - 30 30 23 50 

250 315 o - 35 35 26 60 

315 400 o - 40 40 30 70 

400 500 o - 45 45 34 80 

500 630 o - 60 60 40 90 

630 800 o - 75 75 45 100 

800 1 000 o -100 100 55 115 

Kia : radial runout of assembled bearing inner ring 

(2) Outer ring Unit: µm 

Nominal outside 
Single Mean out-

Single plane mean plane side 
diameter outside diameter outside diameter 

D deviation diameter variation 
mm variation 

Dmp Vnsp Vnmp Kea 

over 
1 

up to upper I lower max. max. max. 

50 80 o - 16 16 12 25 

80 120 o - 18 18 14 35 

120 150 o - 20 20 15 40 

150 180 o - 25 25 19 45 

180 250 o - 30 30 23 50 

250 315 o - 35 35 26 60 

315 400 o - 40 40 30 70 

400 500 o - 45 45 34 80 

500 630 o - 50 60 38 100 

630 800 o - 75 80 55 120 

800 1 000 o -100 100 75 140 

1 000 1250 o -125 130 90 160 

1 250 1600 o -160 170 100 180 

Kea : radial runout of assembled bearing outer ring 

A69 

Actual overall inner rings/ 

Single outer rin~ outer rings width deviation 
or inner ring wi th 

Double-row Four-row deviation 

Bs, 

upper 1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 

r 
<f>D 

L 

Cs Ts Ts, Ws 

lower upper I lower upper 1 lower 

- 120 + 240 - 240 - -

- 150 + 300 - 300 - -

- 200 + 400 - 400 + 500 - 500 
- 250 + 500 - 500 + 600 - 600 

- 300 + 600 - 600 + 750 - 750 
- 350 + 700 - 700 + 900 - 900 
- 400 + 800 - 800 + 1 000 -1 000 
- 450 + 900 - 900 + 1 200 -1 200 

- 500 + 1 000 -1 000 + 1 200 -1 200 

- 750 + 1 500 -1 500 - -

-1 000 + 1 500 -1 500 - -

T 
T e 

B l 7 
<p d<pD <pd 

J J 

d : nominal bore diameter 
D : nominal outside diameter 
B : nominal double inner ring width 
C : nominal double outer ring width 

T, W : nominal overall width 
of outer rings (inner rings) 
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7. Bearing tolerances \ 
Table 7-7 Tolerances and permissible values for inch series tapered roller bearings 

= ANSI/ABMA 19 = 
(1) Inner ring Unit: µm 

Applied Nominal bore diameter Deviation of a single bore diameter ds 

bearing d , mm (1/25.4) class 4 class 2 class 3 class O class 00 
type over 

1 
up to upper I lower upper I lower upper I lower upper I lower upper I lower 

- 76.2 { 3.0) + 13 o +13 o +13 o +13 o +8 o 
76.2 ( 3.0) 266.7 (10.5) + 25 o + 25 o +13 o +13 o +8 o 

266. 7 (10.5) 304.8 {12.0) + 25 o + 25 o +13 o +13 o +8 o 
AII 304.8 {12.0) 609.6 {24.0) + 51 o + 51 o + 25 o - - - -
types 

609.6 {24.0) 914.4 {36.0) + 76 o - - +38 o - - - -

914.4 (36.0) 1 219.2 {48.0) + 102 o - - + 51 o - - - -

1 219.2 ( 48.0) - + 127 o - - + 76 o - - - -

(2) Outer ring Unit: µm 

Applied Nominal outside diameter Deviation of a single outside diameter Ds 

bearing D , mm (1/25.4) class 4 class 2 class 3 class O class 00 
type over 

1 
up to upper I lower upper ¡ 1ower upper ¡ 1ower upper I lower upper ¡ 1ower 

- 266.7 {10.5) + 25 o + 25 o +13 o +13 o +8 o 
266. 7 (10.5) 304.8 {12.0) + 25 o + 25 o +13 o +13 o +8 o 

AII 304.8 {12.0) 609.6 {24.0) + 51 o + 51 o + 25 o - - - -

types 609.6 (24.0) 914.4 {36.0) + 76 o + 76 o +38 o - - - -

914.4 (36.0) 1 219.2 (48.0) + 102 o - - + 51 o - - - -

1 219.2 ( 48.0) - + 127 o - - + 76 o - - - -

(3) Radial runout of assembled bearing inner ring/outer ring Unit: µm 

Applied Nominal outside diameter Radial runout of inner ring/outer ring K;a , Kea 

bearing D , mm (1/25.4) class 4 class 2 class 3 class O class 00 
type over 

1 
up to max. max. max. max. max. 

- 266.7 {10.5) 51 38 8 4 2 

266. 7 (10.5) 304.8 (12.0) 51 38 8 4 2 

AII 304.8 {12.0) 609.6 {24.0) 51 38 18 - -

types 609.6 {24.0) 914.4 {36.0) 76 51 51 - -

914.4 (36.0) 1 219.2 (48.0) 76 - 76 - -

1 219.2 ( 48.0) - 76 - 76 - -

A70 
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(4) Assembled bearing width and overall width Unit: µm 

Applied Nominal bore diameter Nominal outside diameter Deviation of the actual bearing width and overall width of inner rings/outer rings Ts, Ws 

bearing d, mm (1/25.4) D, mm (1/25.4) class 4 class 2 class 3 classes 0,00 
type over 

1 
up to over 

1 
up to upper I lower upper 1 lower upper I lower upper I lower 

- 101.6 ( 4.0) - - + 203 o + 203 o + 203 - 203 + 203 - 203 

101.6 ( 4.0) 266.7 (10.5) + 356 - 254 + 203 o + 203 - 203 + 203 - 203 

266.7 (10.5) 304.8 (12.0) - - + 356 - 254 + 203 o + 203 - 203 + 203 - 2031) 
Single-row 

304.8 (12.0) 609.6 (24.0) 508.0 (20.0) + 381 - 381 + 203 - 203 - - - - -

304.8 (12.0) 609.6 (24.0) 508.0 (20.0) - - - + 381 - 381 + 381 - 381 - -

609.6 (24.0) - - + 381 - 381 - - + 381 - 381 - -

- 101.6 ( 4.0) - - + 406 o + 406 o + 406 - 406 + 406 - 406 

101.6 ( 4.0) 266.7 (10.5) - - + 711 - 508 + 406 - 203 + 406 - 406 + 406 - 406 

266.7 (10.5) 304.8 (12.0) - - + 711 - 508 + 406 - 203 + 406 - 406 + 406 - 4061) 
Double-row 

304.8 (12.0) 609.6 (24.0) - 508.0 (20.0) - - + 762 - 762 + 406 - 406 - -

304.8 (12.0) 609.6 (24.0) 508.0 (20.0) - - - + 762 - 762 + 762 - 762 - -

609.6 (24.0) - - + 762 - 762 - - + 762 - 762 - -

Double-row - 127.0 ( 5.0) - - - - + 254 o + 254 o - -

(TNA type) 127.0 ( 5.0) - - - - + 762 o + 762 o - -

Four-row Total dimensional range - - +1 524 -1 524 +1 524 -1 524 + 1 524 -1 524 + 1 524 -1 524 

[Note] 1) These shall be applied to bearings of class O. 

T T T 

d : nominal bore diameter 

D : nominal outside diameter 

T, W : nominal assembled bearing width and 
nominal overall width of outer rings (inner rings) 

A 71 
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Nominal bore 
diameter 

d 
mm 

over I up to 

10 18 
18 30 
30 50 

50 80 

80 120 
120 180 

180 250 
250 315 

7. Bearing tolerances \ 
Table 7-8 Tolerances for metric J series tapered roller bearings l) 

(1) Bore diameter and width of inner ring and assembled bearing width 

Deviation of a single bore diameter Deviation of a single inner ring width 
ds Bs 

class PK class PN class PC class PB class PK class PN class PC class PB 

upper I lower upper I lower upper I lower upper I lower upper I lower upper I lower upper I lower upper I lower 

o -12 o -12 o - 7 o - 5 o -100 o -50 o -200 o -200 

o -12 o -12 o - 8 o - 6 o -100 o -50 o -200 o -200 

o -12 o -12 o -10 o - 8 o -100 o -50 o -200 o -200 

o -15 o -15 o -12 o - 9 o -150 o -50 o -300 o -300 

o -20 o -20 o -15 o -10 o -150 o -50 o -300 o -300 

o -25 o -25 o -18 o -13 o -200 o -50 o -300 o -300 

o -30 o -30 o -22 o -15 o -200 o -50 o -350 o -350 

o -35 o -35 o -22 o -15 o -200 o -50 o -350 o -350 

(2) Outside diameter and width of outer ring and radial runout of assembled bearing inner ring/ 
outerring 

Nominal outside Deviation of a single outside diameter Deviation of a single outer ring width 
diameter Ds 

D 
mm class PK class PN class PC class PB class PK class PN 

over I up to upper ¡ 1ower upper ¡ 1ower upper ¡ 1ower upper ¡ 1ower upper ¡ 1ower upper ¡ 1ower 

18 30 o -12 o -12 o - 8 o - 6 o -150 o -100 

30 50 o -14 o -14 o - 9 o - 7 o -150 o -100 

50 80 o -16 o -16 o -11 o - 9 o -150 o -100 

80 120 o -18 o -18 o -13 o -10 o -200 o -100 

120 150 o -20 o -20 o -15 o -11 o -200 o -100 

150 180 o -25 o - 25 o -18 o -13 o -200 o -100 

180 250 o -30 o -30 o -20 o -15 o - 250 o -100 

250 315 o -35 o - 35 o - 25 o -18 o - 250 o -100 

315 400 o -40 o -40 o -28 - - o - 250 o -100 

[Note] 1) Bearings with supplementary code "J" attached at the front of bearing number 

Ex. JHM720249/JHM720210, and the like 

A72 

Cs 

class PC class PB 

upper ¡ 1ower upper ¡ 1ower 

o -150 o -150 

o -150 o -150 

o -150 o -150 

o -200 o -200 

o -200 o -200 

o -250 o -250 

o -250 o -250 

o -300 o -300 

o -300 - -
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Unit: µm 

Deviation of the actual bearing width Nominal bore 
Ts diameter 

d 
class PK class PN class PC class PB mm 

upper I lower upper I lower upper I lower upper I lower over I up to 

+200 o +100 o + 200 -200 + 200 -200 10 18 

+200 o + 100 o + 200 -200 + 200 -200 18 30 

+200 o + 100 o + 200 -200 + 200 -200 30 50 

+200 o + 100 o + 200 -200 + 200 -200 50 80 

+ 200 -200 + 100 o + 200 -200 + 200 -200 80 120 

+350 -250 + 150 o + 350 -250 + 200 -250 120 180 

+350 -250 + 150 o + 350 -250 + 200 -300 180 250 

+ 350 -250 + 200 o + 350 -300 + 200 -300 250 315 

Unit: µm 

Radial runout of inner ring/outer ring Nominal outside 
K;a,Kea diameter 

D 
class PK class PN class PC class PB mm 

max. max. max. max. over 
1 

up to 

18 18 5 3 18 30 

20 20 6 3 30 50 

25 25 6 4 50 80 

35 35 6 4 80 120 

40 40 7 4 120 150 

45 45 8 4 150 180 

50 50 10 5 180 250 

60 60 11 5 250 315 

70 70 13 - 315 400 

A73 

d : nominal bore diameter 

D : nominal outside diameter 

B : nominal inner ring width 

C : nominal outer ring width 

T : nominal assembled bearing width 
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7. Bearing tolerances \ 
Table 7-9 Tolerances for thrust hall bearings = JI S B 1514-2 = 

(1) Shaft race and central race Unit: µm 

Nominal bore Single plane mean bore diameter deviation Single plane bore Race raceway to back 

diameter of shaft diameter variation face thickness variation 

or central race 
dmp Oí d2mp Vdsp or vd2sp si 1)2) 

d ord2, mm classes O, 6, 5 class 4 classes class 4 class O class 6 class 5 class 4 0,6,5 

over 
1 

up to upper 
1 

lower upper 
1 

lower max. max. 

- 18 o - 8 o - 7 6 5 10 5 3 2 

18 30 o - 10 o - 8 8 6 10 5 3 2 

30 50 o - 12 o -10 9 8 10 6 3 2 

50 80 o - 15 o -12 11 9 10 7 4 3 

80 120 o - 20 o -15 15 11 15 8 4 3 

120 180 o - 25 o -18 19 14 15 9 5 4 

180 250 o - 30 o -22 23 17 20 10 5 4 

250 315 o - 35 o -25 26 19 25 13 7 5 

315 400 o - 40 o -30 30 23 30 15 7 5 

400 500 o - 45 o -35 34 26 30 18 9 6 

500 630 o - 50 o -40 38 30 35 21 11 7 

630 800 o - 75 o -50 55 40 40 25 13 8 

800 1 000 o -100 - - 75 - 45 30 15 -

1 000 1 250 o -125 - - 95 - 50 35 18 -

[Notes] 1) Double direction thrust ball bearings shall be included in d of single direction thrust ball bearings of 
the same diameter series and nominal outside diameter. 

2) Applies only to thrust ball bearings and cylindrical roller thrust bearings with 90º contact angle. 

(2) Housing race Unit: µm 

Nominal outside 
Single plane mean outside Single plane Race raceway to 
diameter deviation outside diameter back face thickness 

diameter variation variation 
D Dmp Vnsp Se1)2) 

mm 
classes O, 6, 5 class 4 classes class 4 o, 6, 5 classes O, 6, 5, 4 

over 1 up to upper I lower upper 1 lower max. max. 

10 18 o - 11 o - 7 8 5 

18 30 o - 13 o - 8 10 6 

30 50 o - 16 o - 9 12 7 

50 80 o - 19 o - 11 14 8 

80 120 o - 22 o -13 17 10 

120 180 o - 25 o -15 19 11 

180 250 o - 30 o -20 23 15 Shall conform to 

250 315 o - 35 o -25 26 19 
the tolerance Si 
on d or d2 of the 

315 400 o - 40 o -28 30 21 same bearing 

400 500 o - 45 o -33 34 25 

500 630 o - 50 o -38 38 29 

630 800 o - 75 o -45 55 34 

800 1 000 o -100 o -60 75 45 

1 000 1 250 o -125 - - 95 -

1 250 1 600 o -160 - - 120 -

[Notes] 1) These shall be applied to race with flat back face only. 
2) Applies only to thrust ball bearings and cylindrical roller thrust bearings 

with 90º contact angle. 
A74 

1 

p_d 
1 

~l ¡(~~ ) 
1 1- p_D -~ 

d : shaft race nominal 
bore diameter 

d2 : central race nominal 
bore diameter 

D : housing race nominal 
outside diameter 

B : central race nominal 
height 

T : nominal bearing height 
(single direction) 

T1, T2 : nominal bearing height 
(double direction) 
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(3) Bearing height and central race height Unit: µm 

Single direction Double direction 
Nominal bore 

Deviation of the actual Deviation of the actual Deviation of the actual Deviation of a single 
diameter 

d 
bearing height bearing height bearing height central race height B 

Tls l) 1) 1) 

mm Ts T2s Bs 

class O class O class O class O 

over 
1 

up to upper 
1 

lower upper 
1 

lower upper 
1 

lower upper 
1 

lower 

- 30 o - 75 + 50 -150 o - 75 o - 50 

30 50 o -100 + 75 -200 o -100 o - 75 

50 80 o -125 +100 -250 o -125 o -100 

80 120 o -150 +125 -300 o -150 o -125 

120 180 o -175 +150 -350 o -175 o -150 

180 250 o -200 +175 -400 o -200 o -175 

250 315 o -225 +200 -450 o -225 o -200 

315 400 o -300 +250 -600 o -300 o -250 

[Note] 1) Double direction thrust ball bearings shall be included in d of single direction thrust ball bearings 
of the same diameter series and nominal outside diameter. 

[Remark] Values in ltalics are prescribed in JTEKT standards. 

Table 7-10 Tolerances for spherical thrust roller bearings (class O) = JIS B 1514-2 = 

(1) Shaft race Unit : µm 

Single plane mean bore Single plane bore Refer. Nominal bore diameter 
d diameter deviation diameter variation Actual bearing height deviation 

mm 
dmp 

over 
1 

up to upper 
1 

lower 

50 80 o -15 

80 120 o -20 

120 180 o -25 

180 250 o -30 

250 315 o -35 

315 400 o -40 

400 500 o -45 

Sd : perpendicularity of inner ring face with respect to the bore 

[Remark] Values in ltalics are prescribed in JTEKT standards. 

(2) Housing race Unit: µm 

Nominal outside diameter Single plane mean outside 

D,mm 
diameter deviation 

Dmp 

over 
1 

up to upper 
1 

lower 

120 180 o - 25 

180 250 o - 30 

250 315 o - 35 

315 400 o - 40 

400 500 o - 45 

500 630 o - 50 

630 800 o - 75 

800 1 000 o -100 

Vdsp 

max. 

11 

15 

19 

23 

26 

30 

34 

A75 

Sd Ts 

max. upper 
1 

lower 

25 +150 -150 

25 +200 -200 

30 +250 -250 

30 +300 -300 

35 +350 -350 

40 +400 -400 

45 +450 -450 

1 

p_d 
1 k$1 r91-i j t T _I_J 1- p_D 

d : shaft race nominal bore diameter 

D : housing race nominal outside diameter 

T : nominal bearing height 
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7. Bearing tolerances \ 
Table 7-11 Tolerances and permissible values for tapered bores ofradial bearings 

(class O•·· JIS B 1514-1) 

a 7 
pd 

L 
pd1 

_J 
1. B .1 

Theoretical tapered bore 

¿j dlmp - ¿j dmp 

2 

~ª 17 
p (d+L1dmp) p (d1 + L1 dlmp) 

L _J 
B 

Tapered bore with single plane 
mean bore diameter deviation 

(1) Basically tapered bore (taper 1:12) Unit: µm (2) Basically tapered bore (taper 1:30) Unit: µm 

Nominal bore Nominal bore 
diameter dmp dlmp- dmp 

V: 1) dsp diameter dmp dlmp- dmp 
V: 1) dsp 

d, mm d,mm 
over I up to upper I lower upper I lower max. over I up to upper I lower upper I lower max. 

- 10 + 22 o + 15 o 9 - 50 +15 o + 30 o 19 

10 18 + 27 o + 18 o 11 50 80 +15 o + 30 o 19 

18 30 + 33 o + 21 o 13 80 120 +20 o + 35 o 22 

30 50 + 39 o + 25 o 16 120 180 +25 o +40 o 40 

50 80 + 46 o + 30 o 19 180 250 + 30 o +46 o 46 

80 120 + 54 o + 35 o 22 250 315 + 35 o + 52 o 52 

120 180 + 63 o + 40 o 40 315 400 +40 o + 57 o 57 

180 250 + 72 o + 46 o 46 400 500 +45 o +63 o 63 

250 315 + 81 o + 52 o 52 500 630 + 50 o + 70 o 70 

315 400 + 89 o + 57 o 57 

400 500 + 97 o + 63 o 63 

500 630 + 110 o + 70 o 70 

630 800 + 125 o + 80 o -

800 1 000 + 140 o + 90 o -

1 000 1 250 + 165 o + 105 o -

1 250 1600 + 195 o + 125 o -

[Note] 1) These shall be applied to all radial planes with tapered bore, not be applied to bearings of diameter series 7, 8. 

[Remark] 1) Symbols of quantity d 1 : reference diameter at theoretical large end of tapered bore 
1 1 

d1=d+12B or d1=d+ 30 B 

dmp : single plane mean bore diameter deviation at theoretical small end of tapered bore 

dlmp : single plane mean bore diameter deviation at theoretical large end of tapered bore 

Vdsp : single plane bore diameter variation (a tolerance for the diameter variation given by 

a maximum value applying in any radial plane of the bore) 

B : nominal inner ring width 

a : + of nominal tapered angle of tapered bore 

(tapered ratio 1 /12) (tapered ratio 1 /30) 

a= 2º23'9.4" 

= 2.385 94º 

= 0.041 643 rad 

A76 

a= 0º57'17.4" 

=0.95484º 

= 0.016 665 rad 
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Table 7-12 Tolerances and permissible values for flanged radial hall bearings 

(1) Tolerances on flange outside diameters Unit: µm 

Nominal outer ring flange outside diameter Deviation of single outer ring flange outside diameter, Dls 
D1 

(mm) Locating flange Non-locating flange 

over 
1 

up to upper 
1 

lower upper 
1 

lower 

- 6 o -36 + 220 -36 

6 10 o -36 + 220 -36 

10 18 o -43 +270 -43 

18 30 o -52 +330 -52 

30 50 o -62 +390 -62 

50 80 o -74 +460 -74 

(2) Tolerances and permissible values on flange widths and permissible values of running 
accuracies relating to flanges Unit: µm 

Nominal Deviation of Variation of outer ring 
Perpendicularity of outer ring outside surface Axial runout of assembled bearing 
with respect to the flange back face outer ring flange back face 

outside single outer ring flange width Sm Seal 
diameter flangewidth 

Veis l) 
Deep groove ball Tapered roller Deep groove ball Tapered roller D 

1) 
Cls bearings and angular 

bearings 
bearings and angular 

bearings 
(mm) contact ball bearmgs contact ball bearmgs 

classes O, 6, 5, 4, 2 classesO, 6 class 5 class 4 class 2 class 5 class 4 class 2 class 5 class 4 class 2 class 5 class 4 class 2 class 4 class 2 

over I up to upper l lower max. max. max. max. max. 

- 2.5 Shall con- Shall con- 5 2.5 1.5 8 4 1.5 8 4 1.5 11 7 3 7 4 

2.5 6 form to the form to the 5 2.5 1.5 8 4 1.5 8 4 1.5 11 7 3 7 4 

6 18 tolerance tolerance 5 2.5 1.5 8 4 1.5 8 4 1.5 11 7 3 7 4 

18 30 
Bs on d of VBsondof 

5 2.5 1.5 8 4 1.5 8 4 1.5 11 7 4 7 4 the same the same 
30 50 class and class and 5 2.5 1.5 8 4 1.5 8 4 2 11 7 4 7 4 

50 80 the bearing the bearing 6 3 1.5 8 4 1.5 8 4 2.5 14 7 6 7 6 

[Note] 1) These shall be applied to groove ball bearings, i.e. deep groove ball bearing and angular contact ball bearing etc. 

d : nominal bore diameter 

D : nominal outside diameter 

B : nominal assembled bearing width 

D1 : nominal outer ring flange outside diameter 

C1 : nominal outer ring flange width 
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7. Bearing tolerances \ 
Table 7-13 Permissible values for chamfer dimensions = JIS B 1514-3 = 

(1) Radial bearing 
(tapered roller bearings excluded) 

Unit: mm 

Nominal bore diameter 
r min d r max or r¡ max 

or mm 
r¡ min 

1 
up to Radial I Axial over 

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 
0.3 

40 - 0.8 1 

- 40 1 2 
0.6 

40 - 1.3 2 

- 50 1.5 3 
1 

50 - 1.9 3 

- 120 2 3.5 
1.1 

120 - 2.5 4 

- 120 2.3 4 
1.5 

120 - 3 5 

- 80 3 4.5 

2 80 220 3.5 5 

220 - 3.8 6 

- 280 4 6.5 
2.1 

280 - 4.5 7 

- 100 3.8 6 

2.5 100 280 4.5 6 

280 - 5 7 

- 280 5 8 
3 

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 

[Remarks] 

1. Value of r max or r 1 max in the axial direction of bearings 

with nominal width lower than 2 mm shall be the same 

as the value in radial direction. 

2. There shall be no specification far the accuracy of the 

shape of the chamfer surface, but its outline in the axial 

plane shall not be situated outside of the imaginary cir­

cle are with a radius of r min or r1 min which contacts the 

inner ring side face and bore, or the outer ring side face 

and outside surface. 
A78 

(2) Radial bearings with locating snap ring (snap ring 
groove side) and cylindrical roller bearings (separete 
thrust collar and loose rib side) Unit : mm 

Nominal bore dia. or 
nominal outside dia. r¡ max 

r¡ min d or D 

over 
1 

up to Radial I Axial 
direction direction 

0.2 - - 0.5 0.5 

0.3 - 40 0.6 0.8 
40 - 0.8 0.8 

0.5 - 40 1 1.5 
40 - 1.3 1.5 

0.6 - 40 1 1.5 
40 - 1.3 1.5 

1 - 50 1.5 2.2 
50 - 1.9 2.2 

1.1 - 120 2 2.7 
120 - 2.5 2.7 

1.5 
- 120 2.3 3.5 

120 - 3 3.5 
- 80 3 4 

2 80 220 3.5 4 
220 - 3.8 4 

2.1 - 280 4 4.5 
280 - 4.5 4.5 
- 100 3.8 5 

2.5 100 280 4.5 5 
280 - 5 5 

3 - 280 5 5.5 
280 - 5.5 5.5 

4 - - 6.5 6.5 
5 - - 8 8 
6 - - 10 10 

[Remark] There shall be no speeifieation far the aeeuraey of the 
shape of the ehamfer surfaee, but its outline in the 
axial plane shall not be situated outside of the imagi­
nary cirele are with a radius of r 1 min whieh eontaets the 
inner ring side faee and bore, ar the outer ring side 
faee and outside surfaee. 

(3) Cylindrical roller bearings (non-rib side) 
and angular contact hall bearings 
(front face side) Unit : mm 

Nominal bore dia. or 
nominal outside dia. r¡ max 

r¡ min d or D 

over 
1 

up to Radial I Axial 
direction direction 

0.1 - - 0.2 0.4 
0.15 - - 0.3 0.6 
0.2 - - 0.5 0.8 

0.3 - 40 0.6 1 
40 - 0.8 1 

0.6 
- 40 1 2 
40 - 1.3 2 

1 - 50 1.5 3 
50 - 1.9 3 

1.1 - 120 2 3.5 
120 - 2.5 4 

1.5 - 120 2.3 4 
120 - 3 5 
- 80 3 4.5 

2 80 220 3.5 5 
220 - 3.8 6 

[Remark] There shall be no speeifieation far the aeeuraey of the 
shape of the ehamfer surfaee, but its outline in the 
axial plane shall not be situated outside of the imagi­
nary eirele are with a radius of r1 min whieh eontaets the 
inner ring side faee and bore, ar the outer ring side 
faee and outside surfaee. 
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(4) Metric series tapered roller bearing 

Unit: mm 

Nominal bore dia. or 
r min nominal outside dia.1l r max or r¡ max 

or d or D, mm 
r¡ min 

over 
1 

up to Radial I Axial 
direction direction 

- 40 0.7 1.4 
0.3 

40 - 0.9 1.6 

- 40 1.1 1.7 
0.6 

40 - 1.3 2 

- 50 1.6 2.5 
1 

50 - 1.9 3 

- 120 2.3 3 

1.5 120 250 2.8 3.5 

250 - 3.5 4 

- 120 2.8 4 

2 120 250 3.5 4.5 

250 - 4 5 

- 120 3.5 5 

2.5 120 250 4 5.5 

250 - 4.5 6 

- 120 4 5.5 

120 250 4.5 6.5 
3 

250 400 5 7 

400 - 5.5 7.5 

- 120 5 7 

120 250 5.5 7.5 
4 

250 400 6 8 

400 - 6.5 8.5 

- 180 6.5 8 
5 

180 - 7.5 9 

- 180 7.5 10 
6 

180 - 9 11 

7.5 - - 12.5 17 

9.5 - - 15 19 

[Note] 1) lnner ring shall be included in division d, and 
outer ring, in division D. 

[Remarks] 

1. There shall be no specification for the accuracy of the 

shape of the chamfer surface, but its outline in the axial 

plane shall not be situated outside of the imaginary cir­

cle are with a radius of r min or r1 min which contacts the 

inner ring back face and bore, or the outer ring back 

face and outside surface. 

2. Values in ltalics are provided in JTEKT standards. 
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(5) Thrust bearing 

Unit: mm 

r max or r¡ max 
r min or r1 min 

Radial and axial direction 

0.05 0.1 

0.08 0.16 

0.1 0.2 

0.15 0.3 

0.2 0.5 

0.3 0.8 

0.6 1.5 

1 2.2 

1.1 2.7 

1.5 3.5 

2 4 

2.1 4.5 

3 5.5 

4 6.5 

5 8 

6 10 

7.5 12.5 

9.5 15 

12 18 

15 21 

19 25 

[Remark] There shall be no specification for the accuracy 

of the shape of the chamfer surface, but its 

outline in the axial plane shall not be situated 

outside of the imaginary circle are with a radius 

of r min or r1 min which contacts with the shaft 

or central race back face and bore, or the 

housing race back face and outside surface. 

Bore or outside 
surface 

@ 

lnner or outer ring 
side face (radial bearing) 
Shaft, central or housing 
race back face (thrust bearing) 

@Radial 
direction 

Axial direction 

(® : r min or r1 min J 
@ : r max or r1 max 
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7. Bearing tolerances \ 

7-2 Tolerance measuring method (reference) 

The details on measuring methods for 
bearings are prescribed in JIS B 1515-2. 

This section outlines measuring methods for 
dimensional and running accuracy. 

Bore diameter 

(d) 
Cylindrical bore 
bearings 

Bore diameter 

(d) 
Tapered bore 
bearings 

Dimensional accuracy (1) 

Obtain the maximum value (dsp max) and the mínimum value (dsp min) of the bore diameter (ds) 

acquired in a single radial plane. 
Obtain the single plane mean bore diameter (dmp) as the arithmetic mean value of the 
maximum value (dsp max) and mínimum values (dsp min)-

~ s ... 
C'(J ,.., 

t 
das 

Radial plane a 

B 

! Radial plane b 

cpds 

d _ dsp max + dsp min 
mp- 2 

Single plane mean bore diameter deviation ; 
dmp=dmµ-d 

Bore diameter variation in a single plane ; 
Vdsp = dsp max -dsp min 

Mean bore diameter variation ; 
Vdmp = dmp max - dmp min 

Deviation of a single bore diameter ; 
ds =ds-d 

Bore diameter at the theoretical small end and 
bore diameter at the theoretical large end ; 

d _ dbs · ha - das · hb 
s- ha-hb 

d das (B - hb) - dbs (B - ha) 
ls = ha-hb 

Single plane mean bore diameter deviation at the 
theoretical small end ; 

dmp=dmµ-d 
Deviation on taper ; 

( dlmp - dmp) = (d1mp - d1) - (dmp - d) 
Bore diameter variation in a single plane ; 

Vdsp = dsp max - dsp min 

Outside diameter Obtain the single plane mean outside diameter (Dmp) as the arithmetical mean value of the 
(D) maximum value (Dsp max) and the mínimum value (Dsp min) of the outside diameters (Ds) 

acquired in a single radial plane. 

~~-------l/ f-----~ 

~ ... 
c-i ,.., 

~ s ... 
c-i ,.., 

Dsp max + Dsp min 
Dmp 2 

Single plane mean outside diameter deviation ; 
Dmp=Dmµ-D 

Outside diameter variation in a single plane ; 
V Dsp = Dsp max - Dsp min 

Mean outside diameter variation ; 
V Dmp = Dmp max - Dmp min 

Deviation of a single outside diameter ; 
Ds =Ds-D 

ASO 
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Roller set bore 
diameter 

(Fw) 

Roller set out­
side diameter 

(Ew) 

lnner ring width 
(B) 

Outer ring width 
(C) 

Assembled 
bearing width 
of tapered roller 
bearing 

(T) 

Nominal 
effective width 
of tapered roller 
bearing 

(T1, T2) 

Nominal height 
of thrust hall 
bearing with 
flat back face 

(T,Ti) 

Dimensional accuracy (2) 

Deviation of the roller set bore diameter ; 

Measuring Fw = (da + 81m) - F w 
load Deviation of the mínimum diameter of the roller 

set bore diameter ; 
Fw min =(da+ D 1min) -Fw 

(da) outside diameter of the master gauge 
(81m) arithmetical mean value of the amount 

of movement of the outer ring 
(81min) mínimum value of the amount of 

movement of the outer ring 

Measuring 
load 

Deviation of the roller set outside diameter ; 
Ew =(Da+ D2m)-Ew 

[ 
(Da) bore diameter of the master gauge l 
(82m) arithmetical mean value of the amount of 

movement of the master gauge 

Deviation of a single 
inner ring width ; 

Bs=Bs-B 
lnner ring width variation ; 

r-r-T""T----+----r-T--r-. VBs = Bs max - Bs min 

Ring supports 
(3 places on circumference) 

Deviation of a single 
outer ring width ; 

cs=Cs-C 
Outer ring width variation ; 

~.....,....--+--""T""T--r-. Ves= Cs max - Cs min 

Ring supports 
(3 places on circumference) 

Disc master 
Deviation of the actual bearing width ; Ts = Ts - T 

Deviation of the actual 
effective width of inner 
sub-unit; Tls = T1s - T1 

Disc master 

A81 

Deviation of the actual 
effective width of outer 

T2s =T2s-T2 

Master inner sub-unit 

Deviation of the actual bearing height; 
Ts = Ts - T (single direction) 
Tls = T1s - T1 (double direction) 
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7. Bearing tolerances \ 

Radial runout of 
assembled bear­
ing inner ring 

(K;a) 

Radial runout of 
assembled bear­
ing outer ring 

(Kea) 

Axial runout of 
assembled 
bearing inner 
ring 

Axial runout of 
assembled 
bearing outer 
ring 

Running accuracy (1) 

Weight far 
measuring load 

Weight for 
measuring load The radial runout of the inner ring (K¡a) 

shall be obtained as the difference 
between the maximum value and the 
mínimum value of the readings of the 
measuring instrument. when the inner ring 
has been rotated through one rotation. 

Guide stoppers 
[Note] 
The measurement of the radial runout of 
the inner ring of cylindrical roller bearings, 
machined ring needle roller bearings, self­
aligning ball bearings and spherical roller 
bearings shall be carried out by fixing the 
outer ring with ring supports. 

• . Weight far measuring load The measurement of outer ring runout 
We1ght far measunng load ~ (Kea) shall be obt~ined as the difference ---= 1 between the max1mum value and the 

1 ~ ~ mínimum value of the readings of the 

(:) 1 • 1 () ~ 1 • [ ~ measuring instrument, when the o~ter ring 
--~' 1 _ _ _ __. ._ ___ ..........__ has been rotated through one rotatlon. 

Guide stoppers 

Weight for 
measuring load 

(When inner ring is not fitted.) 

[Note] 
The measurement of the radial 
runout of the outer ring of 
cylindrical roller bearings, ma­
chined ring needle roller bear­
ings, self-aligning ball bearings 
and spherical roller bearings 
shall be carried out by fixing 
the inner ring with ring sup­
ports. 

The axial runout of the inner ring (S;J 
shall be obtained as the difference 
between the maximum value and the 
mínimum value of the readings of the 
measuring instrument, when the inner 
ring has been rotated through one 
rotation. 

The axial runout of the outer ring 
(Sea) shall be obtained as the 
difference between the maximum 
value and the mínimum value of the ~--------L:¡±¡~¡:;;;t;~~~_J readings of the measuring instrument, 
when the outer ring has been rotated 
through one rotation . .__ ___ _ 
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Perpendicularity 
of inner ring face 
with respect to 
the bore 

(Sd) 

Perpendicularity 
of outer ring 
outside surface 
with respect to 
the face 

(So) 

Shaft/central 
race raceway 
to back face 
thickness varia­
tion of thrust 
ball bearing with 
flat back face 

( S;) 

Housing race 
raceway to back 
face thickness 
variation of 
thrust hall bear­
ing with flat 
back face 

(Se) 

(Shaft race) 

Guide 
Stoppers 

Running accuracy (2) 

Guide stoppers 

Guide 
Stoppers 
Race 
supports 

Perpendicularity of inner ring face 
(Sd) shall be obtained as the 
difference between the maximum 
value and the mínimum value of 
the readings of the measuring 
instrument, when the inner ring 
has been rotated through one 
rotation with the tapered arbor. 

Perpendicularity of outer ring 
outside surface (So) shall be 
obtained as the difference bet­
ween the maximum value and 
the mínimum value of the read­
ings of the measuring instru­
ment, when the outer ring has 
been rotated through one rota­
tion along the guide stopper. 

The measurement of the thickness 
variation (S;) of shaft race race­
way track shall be obtained as the 
difference between the maximum 
value and the mínimum value of the 
readings of the measuring instru­
ment, when the shaft race has been 
rotated through one rotation along 
the guide stopper. For the central 

__ ...Cl...._µLJ....LL.J:J.._.L....J... race, carry out the same measure-
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(Central race) 

Race 
supports 

ment for the two raceway grooves 
to obtain the thickness variation of 
the raceway track (S;). 

The measurement of the thick­
ness variation (Se) of housing 
race raceway track shall be 
obtained as the difference bet­
ween the maximum value and the 
mínimum value of the readings 
of the measuring instrument, 
when the housing race has been 
rotated through one rotation along 
the guide stopper. 
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8. Limiting speed 

The rotational speed of a bearing is normally 
affected by friction heat generated in the 
bearing. lf the heat exceeds a certain amount, 
seizure or other failures occur, thus causing 
rotation to be discontinued. 

The limiting speed is the highest speed at 
which a bearing can continuously operate 
without generating such critica! heat. 

The limiting speed differs depending on vari­
ous factors including bearing type, dimensions 
and their accuracy, lubrication, lubricant type 
and amount, shapes of cages and materials and 
load conditions, etc. 

The limiting speed determined under grease 
lubrication and oil lubrication (oil bath} far each 
bearing type are listed in the bearing 
specification table. 

These speeds are applied when bearings of 
standard design are rotated under normal load 
conditions (approximately,C/P 16*, 
Fa fFr 0.25}. 

Each lubricant has superior performance in 
use, according to type. 

Sorne are not suitable far high speed ; when 
bearing rotational speed exceeds 80 % of cata­
lag specification, consult with JTEKT. 

íi 

1 

0.9 

0.8 

0.7 

0.6 

L/ 

./ 

V 

~~ i.--
i..,.-,"""' 

º·5 5 6 7 8 910111213141516171819 

e 
p 

Fig. 8-la Values of correction coefficient 
/i of load magnitude 

íi 

1 

0.9 

0.8 

0.7 

0.6 

(Excludes K type bearings and 
railway rolling stock axle journals) 

---.-
~ 

i...----

...... V 

º·54 5 6 7 8 9 10 1112 13 14 15 

Fig. 8-lb 

e 
p 

V alues of correction coefficient 
/i of load magnitude 
(K type bearings and railway 
rolling stock axle journals) 
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8-1 Correction of limiting speed 

When the load condition is CIP 16*, i.e. 
the dynamic equivalent load P exceeds approxi­
mately 6* % of basic dynamic load rating C, or 
when a combined load in which the axial load is 
greater than 25 % of radial load is applied, the 
limiting speed should be corrected by using 
equation (8-1) : 

na= f1 . f2 . n .......................................... (8-1 ) 

where: 
na : corrected limiting speed min-1 

/i : correction coefficient determined 
from the load magnitude (Fig. 8-1) 

/2 : correction coefficient determined 
from combined load (Fig. 8-2) 

n : limiting speed under normal load 
condition min-1 

(values in the bearing specification table} 
C : basic dynamic load rating N 
P : dynamic equivalent load N 
Fr : radial load N 
Fa: axial load N 

* 13 (8 %} far K type bearings and railway 
rolling stock axle journals 

1 

Angular contact 
ball bearing 

Deep groove 
ball bearing 

Tapered roller bearing 
0.6 '-----'--__,__.J..._~ Spherical roller bearing 

O 0.5 1 1.5 2 

Fig. 8-2 Values of correction coefficient 
/2 of combined load 
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8-2 Limiting speed for 
sealed hall bearings 

The limiting speed of ball bearings with a 
contact seal (RS, RK type) are determined by 
the rubbing speed at which the seal contacts 
the inner ring. These allowable rubbing speeds 
differ depending on seal rubber materials; and, 
for ball bearings with the Koyo standard contact 
type seal (NBR), a rubbing speed of 15 mis is 
utilized. 

8-3 Considerations for high speed 

When bearings are used for high speed, 
especially when the rotation speed approaches 
the limiting speed or exceeds it, the following 
should be considered : 
(for further information on high speed, consult 
with JTEKT) 

(1) Use of high precision bearings 
(2) Study of proper interna! clearance 

[ 
Reduction in interna! clearance caused ] 
by temperature increase should be 
considered. 

(3) Selection of proper cage type and 
materia Is 

[ 
For high speed, copper alloy or phenolicj 
resin machined cages are suitable. 
Synthetic resin molded cages for high 
speed are also available. 

(4) Selection of proper lubrication 

[ 
Suitable lubrication for high speed ] 
should be selected jet lubrication, oil mist 
lubrication and oil air lubrication, etc. 
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8-4 Frictional coefficient (reference) 

The frictional moment of rolling bearings can 
be easily compared with that of plain bearings. 
The frictional moment of rolling bearings can be 
obtained from their bore diameter, using the fol­
lowing equation : 

M = µ P ~ ··········································· (8-2) 

where: 
M : frictional moment 

: frictional coefficient 
P : load on the bearing 

mN·m 

N 
d : nominal bore diameter mm 

The friction coefficient is greatly dependent 
on bearing type, bearing load, rotation speed 
and lubrication, etc. 

Reference values for the friction coefficient 
during stable operation under normal operating 
conditions are listed in Table 8-1. 

For plain bearings, the value is normally 0.01 
to 0.02 ; but, for certain cases, it is 0.1 to 0.2. 

Table 8-1 Friction coefficient 

Bearing type Friction 
coefficient 

Deep groove ball bearing 0.001 O - 0.001 5 

Angular contact ball bearing 0.001 2 - 0.002 O 

Self-aligning ball bearing 0.000 8 - 0.001 2 

Cylindrical roller bearing 0.000 8 - 0.001 2 

Full complement type 0.002 5 - 0.003 5 needle roller bearing 

Needle roller and cage assembly 0.002 O - 0.003 O 

Tapered roller bearing 0.001 7 - 0.002 5 

Spherical roller bearing 0.002 O - 0.002 5 

Thrust ball bearing 0.001 O - 0.001 5 

Spherical thrust roller bearing 0.002 O - 0.002 5 
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9. Bearing fits 

9-1 Purpose of fit 

The purpose of fit is to securely fix the inner 
or outer ring to the shaft or housing, to preclude 
detrimental circumferential sliding on the fitting 
surface. 

Such detrimental sliding (referred to as 
"creep") will cause abnormal heat generation, 
wear of the fitting surface, infiltration of abrasion 
metal particles into the bearing, vibration, and 
many other harmful effects, which cause a 
deterioration of bearing functions. 

Therefore, it is necessary to fix the bearing 
ring which is rotating under load to the shaft or 
housing with interference. 

F7 

G6 G 7 

.__ ........ ----1 H 6 H 7 H 8 

9-2 Tolerance and fit 
for shaft & housing 

F or metric series bearings, tolerances far the 
shaft diameter and housing bore diameter are 
standardized in JIS B 0401-1 and 0401-2 "ISO 
system of limits and fits - Part 1 and Part 2" 
(based on ISO 286; shown in Appendixes at the 
back of this catalogue). Bearing fits on the shaft 
and housing are determined based on the toler­
ances specified in the above standard. 

Fig. 9-1 shows the relationship between 
tolerances far shaft and housing bore diameters 
and fits far bearings of class O tolerance. 

1 nterference fit 
1,. • 1 
1 1 

JS6 JS7 1 1 

____ L_ _______ --t--b==t:==:t--t:-:-;:-t::":t"11;----¡-L1nmp 
M 7 N 7 Single plane 

Clearance fit 

Clearance fit Transition fit 

(Snug fit) 

Transition fit 

(Snug fit) 

P7 
mean outside 
diameter 
deviation 

class O f 6 ' diameter 
deviation 

Fig. 9-1 Relationship between tolerances for shaft/housing bore diameters and fits 

(bearings of class O tolerance) 
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9-3 Fit selection 

In selecting the proper fit, careful 
consideration should be given to bearing 
operating conditions. 

Majar specific considerations are : 
Load characteristics and magnitude 
Temperature distribution in operating 
Bearing interna! clearance 
Surface finish, material and thickness of 
shaft and housing 
Mounting and dismounting methods 
Necessity to compensate for shaft thermal 
expansion at the fitting surface 
Bearing type and size 

In view of these considerations, the following 
paragraphs explain the details of the important 
factors in fil selection. 

1) Load characteristics 

Load characteristics are classified into three 
types : rotating inner ring load; rotating outer 
ring load and indeterminate direction load. 

Table 9-1 tabulates the relationship between 
these characteristics and fit. 

Table 9-1 Load characteristics and fits 

Rotation pattern 

lnner ring: 
rotating 

Outer ring: 
stationary 

Direction of load 

O Stationary 

-------------+--------------, 

~gsP 
! -- ! 

i t9 tci-¡ 
...-----,qp 

lnner ring: 
stationary 

Outer ring: 
rotating 

lnner ring: 
stationary 

Outer ring: 
rotating 

lnner ring: 
rotating 

Outer ring: 
stationary 

lndeterminate 

O Rotating 

[
with ] 

,~ ~uter 
'-: nng 

/ 1 

o Statiooory 

Rotating ar stationary 

Fit . I 1 .. Loading conditions >------~--------i Typ1ca app 1cat1on 
lnner ring & shaft Outer ring & housing 

Rotating lnterference Clearance fit 
inner ring load fit necessary acceptable 

Spur gear 
boxes, 
motors 

Stationary 
(k, m, n, p, r) (F, G, H, JS) Greatly outer ring load 

unbal­
anced 
wheels 

S!ationary Clearance fit lnterference 
inner ring load 

Running 
wheels & 
pulleys with 
stationary 
shaft 

Rotating 
outer ring load 

lndeterminate 
direction load 

acceptable fit necessary '------

(f, g, h,js) (K, M, N, P) 

1 nterference fit I nterference fit 

Shaker 
screens 
(unbalanced 
vibration) 

Cranks 
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9. Bearing fits \ 

2) Effect of load magnitude 4) Effect of temperature 

When a radial load is applied, the inner ring 
will expand slightly. Since this expansion 
enlarges the circumference of the bore 
minutely, the initial interference is reduced. 

The reduction can be calculated by the 
following equations : 

[In the case of Fr 0.25 C0] 

L1 dF = 0.08 ✓; . Fr X 10-3 .................. {9-1) 

[In the case of Fr 0.25 C0] 

L1 dF = 0.02 z;;- X 10-3 ........................... {9-2) 

where: 
dF : reduction of inner ring interference mm 
d : nominal bore diameter of bearing mm 
B : nominal inner ring width mm 

Fr : radial load N 
Co : basic static load rating N 

Consequently, when the radial load, exceeds 
the Co value by more than 25 %, greater 
interference is needed. 

Much greater interference is needed, when 
impact loads are expected. 

3) Effect offitting surface roughness 

The effective interference obtained after fit­
ting differs from calculated interference due to 
plastic deformation of the ring fitting surface. 
When the inner ring is fitted, the effective inter­
ference, subject to the effect of the fitting sur­
face finish, can be approximated by the 
following equations : 

[In the case of a ground shaft] 

LI deff =,= d : 2 LI d ···· ···· ···· · ···· ···· ···· ···· · ·· {9-3) 

[In the case of a turned shaft] 

LI deff =,= d: 3 LI d ................................ {9-4) 

where: 
deff : effective interference mm 

d : calculated interference mm 
d : nominal bore diameter of bearing mm 

A88 

A bearing generally has an operating temper­
ature, higher than the ambient temperature. 
When the inner ring operates under load, its 
temperature generally becomes higher than that 
of the shaft and the effective interference 
decreases due to the greater thermal expansion 
of the inner ring. 

lf the assumed temperature difference 
between the bearing inside and surrounding 
housing is t, the temperature difference at the 
fitting surfaces of the inner ring and shaft will be 
approximately {0.1 O to 0.15) x t . 

The reduction of interference ( dt) due to 
temperature difference is then expressed as fol­
lows: 

dt = {0.10 to 0.15) t a d 

0.001 5 t d x 10-3 ........................ {9-5) 

where: 
dt : reduction of interference due to 

temperature difference mm 
t : temperature difference between 

the inside of the bearing and the 
surrounding housing ºC 

a : linear expansion coefficient of 
bearingsteel{ 12.5x10-6) 1/ºC 

d : nominal bore diameter of bearing mm 

Consequently, when a bearing is higher in 
temperature than the shaft, greater interference 
is required. 

However, a difference in temperature or in the 
coefficient of expansion may sometimes 
increase the interference between outer ring 
and housing. Therefore, when clearance is pro­
vided to accommodate shaft thermal expansion, 
care should be taken. 
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5) Maximum stress due to fit 

When a bearing is fitted with interference, the 
bearing ring will expand or contract, generating 
interna! stress. 

Should this stress be excessive, the bearing 
ring may fracture. 

The maximum bearing fitting-generated 
stress is determined by the equation in Table 
9-2. 

In general, to avoid fracture, it is best to 
adjust the maximum interference to less than 
1/1 000 of the shaft diameter, or the maximum 
stress (a), determined by the equation in Table 
9-2, should be less than 120 MPa. 

6) Other considerations 

When a high degree of accuracy is required, 
the tolerance of the shaft and housing must be 
improved. Since the housing is generally less 
easy to machine precisely than the shaft, it is 
advisable to use a clearance fit on the outer 
ring. 

With hollow shafts or thin section housings, 
greater than normal interference is needed. 

With split housings, on the other hand, 
smaller interference with outer ring is needed. 

When the housing is made of aluminum or 
other light metal alloy, relatively greater than 
normal interference is needed. 

In such a case, consult with JTEKT. 

Table 9-2 Maximum fitting-generated stress in bearings 

Shaft & inner ring 

(In the case of hollow shaft} 

{In the case of salid shaft) 

CJ'= _§_. Llaeff • [, + d 2 ] 
2 d D·2 

1 

where: 
a: maximum stress 

d: nominal bore diameter 

(shaft diameter) 

MPa 

mm 

Di: raceway contact diameter of inner ring mm 

{ ball bearing ...... ni 0.2 (D + 4 d) 

roller bearing ... Di 0.25 (D + 3 d) 

deff: effective interference of inner ring mm 

do: bore diameter of hollow shaft mm 

Housing bore & outer ring 

{In the case of Dh =1:- oo) 

e, -E· .dn,ff . [, - ~ 
D [1 - ~::] 

(In the case of Dh = oo) 

CJ' = E . L1 Deff 
D 

De: raceway contact diameter of outer ring mm 

{ ball bearing ...... ne 0.2 (4D + d) 

roller bearing ... De 0.25 (3D + d} 

D: nominal outside diameter 

(bore diameter of housing) mm 

verr: effective interference of outer ring mm 

Dh: outside diameter of housing mm 

E: young's modulus 2 .08 x 105 MPa 

[Remark] The above equations are applicable when the shaft and housing are steel. 
When other materials are used, JTEKT should be consulted. 
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9. Bearing fits \ 

9-4 Recommended fits Past experience is also valuable. 

As described in Section 9-3, the characteris­
tics / magnitude of the bearing load, tempera­
ture, mounting / dismounting methods and other 
conditions must be considered to choose proper 
fits. 

Table 9-3 shows standard fits for the metric 
series bearings; Tables 9-4 to 9-8 tabulate the 
most typical and recommended fits for different 
bearings types. 

Class of bearing 

Classes O, 6X, 6 

Class 5 

Fit 

Class of bearing 

Classes O, 6X, 6 

Class 5 

Fit 

Class of bearing 

Classes O, 6 

Fit 

Class of bearing 

Classes O, 6 

Fit 

Table 9-3 Standard fits for metric series bearings ll 

(1) Fits for bore diameter 2) ofradial bearings 

Rotating inner ring load or indeterminate direction load Stationary inner ring load 

Class of shaft tolerance range 

r6 p6 n6 m6 k6 js 6 h5 h6 96 f6 m5 k5 js 5 h5 g5 

- - - m5 k4 js 4 h4 h5 - -

lnterference fit Transition fit Clearance fit 

(2) Fits for outside diameter 2) of radial bearings 

Stationary outer ring load lndeterminate direction load or rotating outer ring load 

Class of housing bore tolerance range 

G7 H7 JS 7 JS 7 K7 M7 N7 P7 H6 JS6 
-

JS6 K6 M6 N6 

- H5 JS5 K5 - K5 M5 - -

Clearance fit Transition fit lnterference fit 

(3) Fits for bore diameter 2) of thrust bearings 

Central axial load 
Combined load (in the case of spherical thrust roller bearing) 

(generally for thrust bearings) Rotating shaft race load or Stationary shaft 
indeterminate direction load race load 

Class of shaft tolerance range 

js 6 
1 

h6 n6 
1 

m6 
1 

k6 js 6 

Transition fit lnterference fit Transition fit 

(4) Fits for outside diameter 2) of thrust bearings 

Central axial load 
Combined load (in the case of spherical thrust roller bearing) 

(generally for thrust bearings) Stationary housing race load or 

1 

Rotating housing 
indeterminate direction load race load 

Class of housing bore tolerance range 

-
1 

HB G7 
1 

H7 JS 7 
1 

K7 
1 

M7 

Clearance fit Transition fit 

[Notes] 1) Bearings specified in JIS B 1512 
2) Follow JIS B 1514-1 and 1514-2 for tolerance. 

A90 

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

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

Servicio de Att. al Cliente
+34 986 288118



-----------------Koyo 

"C 
Cll o 

~~ 
Cll e 
e: ·¡:: 

o ai 
~ e 
(/) -~ 

Table 9-4 (1) Recommended shaft fits for radial bearings (classes O, 6X, 6) 

Conditions l) 

Light load or 
fluctuating load 

[~: ~o.os] 

Normal load 

[ 0.05< ~: ~ 0.10] 

Heavy load or 
impact load 

[~:>0.10] 

lnner ring needs to 
move smoothly on 
shaft. 

lnner ring does not 
need to move 
smoothly on shaft. 

Cylindrical 

Ball bearing 
roller bearing Spherical roller Class of 
Tapered bearing shaft 
roller bearing tolerance 

Shaft diameter (mm) range 

over I up to over I up to over I up to 

Cylindrical bore bearing (classes O, 6X, 6) 

18 
100 

18 

100 

140 
200 

18 

100 
200 

18 
100 
140 

200 
280 

40 

140 

40 

100 
140 
200 

50 

140 
200 

40 
140 

200 

40 
100 

140 
200 
400 

140 

200 

40 

65 
100 
140 
280 

50 

100 
140 

AII shaft diameters 

AII shaft diameters 

40 
65 

100 
140 
280 
500 

100 
140 
200 

h5 

js 6 

k6 

m6 

js 5 

k5 

m5 

m6 

n6 

p6 

r6 

n6 

p6 

r6 

g6 

h6 

Remarks 

For applications requir­
ing high accuracy, js 5,k 
5 and m 5 should be 
used in place of js 6, k 6 
and m 6. 

For single-row tapered 
roller bearings and angu­
lar contact ball bearings, 
k 5 and m 5 may be 
replaced by k 6 and m 6, 
because interna! clear­
ance reduction due to fit 
need not be considered. 

Bearings with larger 
interna! clearance than 
standard are required. 

For applications requir­
ing high accuracy, g 5 
should be used. 
For large size bearing, f 
6 may be used for easier 
movement. 

For applications requir­
ing high accuracy, h 5 
should be used. 

Applications 
(for refer-
ence) 

Electric 
appliances, 
machine 
tools, 
pumps, 
blowers, 
carriers etc. 

Electric 
motors, 
turbines, 
interna! 
combustion 
engines, 
wood­
working 
machines 
etc. 

Railway 
rolling 
stock axle 
journals, 
traction 
motors 

Stationary 
shaft 
wheels 

Tension 
pulleys, 
rope 
sheaves 
etc. 

Central axial load only AII shaft diameters js6 

Tapered bore bearing (class O) (with adapter or withdrawal sleeve) 

All loads AII shaft diameters h 9/IT 5 2) 
For transmission shafts, 
h 10/IT 7 2l may be applied. 

[Notes] 1) Light, normal, and heavy loads refer to those with dynamic equivalent radial loads (Pr) of 5 % or lower, over 5 % up 
to 1 O % inclusive, and over 1 O % respectively in relation to the basic dynamic radial load rating (Gr) of the bearing 
concerned. 

2) IT 5 and IT 7 mean that shaft roundness tolerance, cylindricity tolerance, and other errors in terms of shape should 
be within the tolerance range of IT 5 and IT 7, respectively. For numerical values for standard tolerance grades IT 
5 and IT 7, refer to supplementary table at end of this catalog. 

[Remark] This table is applicable to solid steel shafts. 
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9. Bearing fits \ 

Table 9-4 (2) Recommended housing fits for radial bearings (classes O, 6X, 6) 

Conditions 

Outer ring 
Class of hous-

Applications 
ing bore toler- Remarks 

Housing Load type etc.1l axial (for reference) 

displacement Z) 
anee range 

G 7 may be applied 
Ordinary bearing 

when a large size 
devices, 

Ali load 
bearing is used, or if 

railway rolling stock 
H7 the temperature differ-

types 
ence is large between 

axle boxes, power 

the outer ring and 
transmission equip-

housing. 
ment etc. 

One-piece 
Light or Easily 

or H8 -
split type 

normal load displaceable 

F 7 may be applied 

Stationary 
when a large size 

High temperature bearing is used, or if 
Drying cylinders outer at shaft and inner G7 the temperature differ-

ring load ring ence is large between 
etc. 

the outer ring and 
housing. 

Light or Not 
Mainly applied to 

normal load, displaceable K6 
roller bearings. 

requiring in principie 

high running 
Displaceable JS 6 

Mainly applied to 
accuracy ball bearings. 

Requiring 
Easily 

low-noise H6 -
rotation 

displaceable 

Light or Normally 
JS 7 For applications 

Electric motors, normal load displaceable requiring high 

Not accuracy, JS 6 and K 
pumps, 

lndeterminate Normal or crankshaft main 
displaceable K7 6 should be used in 

bearings etc. 
One-piece 

direction load heavyload 
in principie place of JS 7 and K 7. 

type High impact Not Traction motors M7 -
load displaceable etc. 

Light or Conveyor rollers, 
fluctuating M7 - ropeways, 
load tension pulleys etc. 

Normal or N7 Mainly applied to Wheel hubs with 
Rotating heavyload 

Not 
ball bearings. ball bearings etc. 

outer 
displaceable Wheel hubs with 

ring load 
Thin section roller bearings, 
housing, 

P7 
Mainly applied to bearings for 

heavy or high roller bearings. large end of 
impact load connecting rods 

etc. 

[Notes] 1) Loads are classified as stated in Note 1) to Table 9-4 (1). 
2) lndicating distinction between applications of non-separable bearings permitting and not permitting axial 

displacement of the outer rings. 
[Remarks] 1. This table is applicable to cast iron or steel housings. 

2. lf only central axial load is applied to the bearing, select such tolerance range class as to provide clearance in 
the radial direction for outer ring. 
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Table 9-5 (1) Recommended shaft fits for precision extra-smal1/miniature 
hall bearings (d 10 mm) 

Unit: µm 

Single plane Shaft diameter 
Bearing mean bore dimensional 

Load type tolerance diameter tolerance Fit ll Applications 
class deviation dmp 

upper I lower upper I lower 

Middle/high ABMA 5P o - 5.1 
+ 2.5 - 2.5 

7.6T - 2.5L Gyro rotors, 
speed JIS class 5 o -5 7.5T - 2.5L air cleaners, 
Light or ABMA7P o - 5.1 7.6T - 2.5L electric tools, 

Rotating normal load -4 
+ 2.5 - 2.5 encoders 

inner 
JIS class 4 o 6.5T - 2.5L 

ring load ABMA5P o - 5.1 
- 2.5 - 7.5 

2.6T - 7.5L Gyro gimbals, 
Lowspeed JIS class 5 o -5 2.5T - 7.5L synchronizers, 
Light load ABMA7P o - 5.1 2.6T - 7.5L servomotors, 

-4 
- 2.5 - 7.5 floppy disc spindles JIS class 4 o 1.5T - 7.5L 

ABMA 5P o - 5.1 
- 2.5 - 7.5 

2.6T - 7.5L 
Rotating Lowto JIS class 5 o -5 2.5T - 7.5L Pinch rolls, 
outer high speed tape guide rollers, 
ring load Light load ABMA7P o - 5.1 

- 2.5 - 7.5 
2.6T - 7.5L linear actuators 

JIS class 4 o -4 1.5T - 7.5L 

[Note] 1) Symbols T and L means interference and clearance respectively. 

Table 9-5 (2) Recommended housing fits for precision extra-smal1/miniature 
hall bearings (D 30 mm) 

Unit: µm 

Single plane Housing bore 
Bearing mean outside diameter 

Load type tolerance diameter dimensional Fit ll Applications 
class deviation Dmp tolerance 

upper I lower upper I lower 

ABMA5P o - 5.1 + 5 o 0-10.1 L 
Middle/high ABMA 7P 

Gyro rotors, 
speed 

J IS class 52J 
o -5 

+ 5 o 0-10 L air cleaners, 

Light or o -6 0-11 L electric tools, 
encoders 

normal load 
JIS class 42J 

o -4 
+ 5 o O- 9 L 

Rotating o -5 0-10 L 
inner 
ring load ABMA5P o - 5.1 + 2.5 - 2.5 2.5T - 7.6L 

ABMA7P 
Low speed 

Gyro gimbals, 

JIS class 52J 
o -5 

+ 2.5 - 2.5 
2.5T - 7.5L synchronizers, 

Light load o -6 2.5T - 8.5L servomotors, 
floppy disc spindles 

JIS class 42J 
o - 4 

+ 2.5 - 2.5 
2.5T - 6.5L 

o -5 2.5T - 7.5L 

ABMA 5P o - 5.1 + 2.5 - 2.5 2.5T - 7.6L 
Lowto 

ABMA7P 
Rotating 

high speed o -5 2.5T - 7.5L Pinch rolls, 
outer J IS class 52l + 2.5 - 2.5 
ring load o -6 2.5T - 8.5L tape guide rollers 

Light load 
JIS class 42l 

o -4 
+ 2.5 - 2.5 

2.5T- 6.5L 

o -5 2.5T - 7.5L 

[Notes] 1) Symbols T and L mea ns interference and clearance respectively. 
2) In the columns "single plane mean outside diameter deviation" and "fit" upper row values are applied in the case of 

D 18 mm, lower row values in the case of 18 D 30 mm. 

A93 

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

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

Servicio de Att. al Cliente
+34 986 288118



9. Bearing fits \ 

Table 9-6 (1) Recommended shaft fits for metric J series tapered roller bearings 
■ Bearing tolerance : class PK, class PN 

Nominal bore 
diameter Class of shaft 

Load type d Remarks 
mm tolerance range 

over 
1 

up to 

10 120 m6 
Normal load 

120 500 n6 
Rotating 

10 120 n6 
inner ring Heavy load 

120 180 p6 Generally, bearing interna! clearance load lmpact load 
180 250 r6 should be larger than standard. 

High speed rotation 
250 500 r 7 

Normal load 
80 315 h 6 ar g 6 

Rotating 
without impact 

10 120 n6 
outer ring Heavy load 

120 180 p6 Generally, bearing interna! clearance load lmpact load 
180 250 r6 should be larger than standard. 

High speed rotation 
250 500 r 7 

■ Bearing tolerance : class PC, class PB 

Nominal bore Class of shaft 
diameter tolerance range 

Load type d Remarks 
mm (bearing tolerance class) 

over 
1 

up to PC PB 

Spindles of precision 10 315 k5 k5 

machine tools 315 500 k5 -

10 18 m6 m5 

Rotating 18 50 m5 m5 

inner ring 50 80 n5 n5 

load 
Heavy load 

80 120 n5 n4 
Generally, bearing interna! 

lmpact load 
120 180 p4 p4 

clearance should be larger 

High speed rotation than standard. 
180 250 r4 r4 
250 315 r 5 r4 
315 500 r 5 -

Rotating 
Spindles of precision 10 315 k5 k5 

outer ring 
machine tools 315 500 k5 

load 
-
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Table 9-6 (2) Recommended housing fits for metric J series tapered roller bearings 
■ Bearing tolerance : class PK, class PN 

Nominal outside Class of 
diameter 

housing bore 
Load type D Remarks 

mm diameter 

over 
1 

up to tolerance range 

Used far free ar 18 315 G7 Outer ring is easily displaceable in 
fixed side 315 400 F6 axial direction. 

Rotating Position of outer ring 
Outer ring is displaceable in 

inner ring is adjustable 18 400 J7 
(in axial direction) axial direction. 

load 
Position of outer ring 
is not adjustable 18 400 P7 Outer ring is fixed in axial direction. 
(in axial direction) 

Rotating Position of outer ring 18 120 
outer ring is not adjustable 120 180 R7 Outer ring is fixed in axial direction. 
load (in axial direction) 180 400 

■ Bearing tolerance : class PC, class PB 

Nominal outside Class of housing bore 
diameter diameter tolerance range 

Load type D Remarks 
mm (bearing tolerance class) 

over 
1 

up to PC PB 

18 315 G5 G5 Outer ring is easily displace-
Used far free side 

315 500 G5 - able in axial direction. 

18 315 H5 H4 Outer ring is displaceable in 
Used for fixed side 

315 500 H5 - axial direction. 

18 120 K5 K5 
Rotating Position of outer 120 180 JS 6 JS 6 

inner ring ring is adjustable 180 250 JS 6 JS 5 

load (in axial direction) 250 315 K5 JS 5 
315 500 K5 - Outer ring is fixed in 

axial direction. 
Position of 

outer ring is 18 315 NS M5 

not adjustable 315 500 NS -
(in axial direction) 

Rotating 
Position of 

18 250 N6 NS 

outer ring 
outer ring is 

250 315 NS NS 
Outer ring is fixed in 

load 
not adjustable 

315 500 NS 
axial direction. -

(in axial direction) 
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9. Bearing fits \ 

Table 9-7 (1) Recommended shaft fits for inch series tapered roller bearings 
■ Bearing tolerance : class 4, class 2 

Nominal bore Deviation of Dimensional 
diameter a single bore tolerance of 

Load type d diameter shaft diameter Remarks 
mm (1/25.4) ds, µm µm 

over 
1 

up to upper ¡ 1ower upper 
1 

lower 

- 76.2 ( 3.0) +13 o + 38 + 25 

Normal load 
76.2 ( 3.0) 304.8 (12.0) +25 o + 64 + 38 

304.8 (12.0) 609.6 (24.0) + 51 o + 127 + 76 
~otatir:,g 609.6 (24.0) 914.4 (36.0) + 76 o + 190 + 114 
mner nng 

76.2 ( 3.0) +13 o load Heavy load -
Should be such Generally, bearing 

lmpact load 76.2 ( 3.0) 304.8 (12.0) +25 o that average inter- interna! clearance 
High speed 304.8 (12.0) 609.6 (24.0) + 51 o ference stands at should be larger 
rotation 609.6 (24.0) 914.4 (36.0) + 76 o 0.000 5 x d (mm) than standard. 

- 76.2 ( 3.0) +13 o + 13 o 
Normal load 76.2 ( 3.0) 304,8 (12.0) +25 o + 25 o 
without 
impact 304.8 (12.0) 609.6 (24.0) + 51 o + 51 o 

609.6 (24.0) 914.4 (36.0) + 76 o + 76 o 
- 76.2 ( 3.0) +13 o o - 13 

Rotating Normal load 76.2 ( 3.0) 304.8 (12.0) +25 o o - 25 lnner ring is 
outer ring without 

304.8 (12.0) 609.6 (24.0) + 51 o o - 51 
displaceable in 

load impact axial direction. 
609.6 (24.0) 914.4 (36.0) + 76 o o - 76 

Heavy load - 76.2 ( 3.0) +13 o Should be such Generally, bearing 
lmpact load 76.2 ( 3.0) 304.8 (12.0) +25 o that average inter- interna! clearance 
High speed 304,8 (12.0) 609.6 (24.0) + 51 o ference stands at should be lar9er 
rotation 609.6 (24.0) 914.4 (36.0) + 76 o 0.000 5 x d (mm) than standar . 

■ Bearing tolerance : class 3, class 01l 

Nominal bore Deviation of Dimensional 
diameter a single bore tolerance of 

Load type d diameter shaft diameter Remarks 
mm (1/25.4) ds, µm µm 

over 
1 

up to upper ¡ 1ower upper 
1 

lower 

Spindles of - 76.2 ( 3.0) +13 o + 30 + 18 
precision 76.2 ( 3.0) 304,8 (12.0) +13 o + 30 + 18 
machine 304,8 (12.0) 609.6 (24.0) +25 o + 64 + 38 

Rotating tools 609.6 (24.0) 914.4 (36.0) +38 o + 102 + 64 
inner ring 

76.2 ( 3.0) +13 o load Heavy load -
Should be such Generally, bearing 

lmpact load 76.2 ( 3.0) 304.8 (12.0) +13 o that average inter- interna! clearance 
High speed 304.8 (12.0) 609.6 (24.0) +25 o ference stands at should be lar9er 
rotation 609.6 (24.0) 914.4 (36.0) +38 o 0.000 5 x d (mm) than standar . 

Spin~l_es of 
- 76.2 ( 3.0) +13 o + 30 + 18 

Rotating 76.2 ( 3.0) 304.8 (12.0) +13 o + 30 + 18 
outer ring prec1s1on 

load machine 304.8 (12.0) 609.6 (24.0) +25 o + 64 + 38 
tools 609.6 (24.0) 914.4 (36.0) +38 o + 102 + 64 

[Note] 1) Class O bearing : d 304.8 mm 
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Table 9-7 (2) Recommended housing fits for inch series tapered roller bearings 
■ Bearing tolerance : class 4, class 2 

Nominal outside Deviation of Dimensional tolerance 
diameter a single outside of housing bore 

Load type D diameter diameter Remarks 
mm (1/25.4) Dsr µm µm 

over 
1 

up to upper ¡ 1ower upper 
1 

lower 

- 76.2 ( 3.0) + 25 o + 76 + 51 

Used far free 
76.2 ( 3.0) 127.0 ( 5.0) + 25 o + 76 + 51 Outer ring is easily 

ar fixed side. 127.0 ( 5.0) 304.8 (12.0) + 25 o + 76 + 51 displaceable in 
304.8 (12.0) 609.6 (24.0) + 51 o +152 +102 axial direction. 
609.6 (24.0) 914.4 (36.0) + 76 o +229 +152 

Position of - 76.2 ( 3.0) + 25 o + 25 o 
Rotating outer ring 76.2 ( 3.0) 127.0 ( 5.0) + 25 o + 25 o Outer ring is 

inner ring is adjust- 127.0 ( 5.0) 304.8 (12.0) + 25 o + 51 o displaceable in 

load able (in axial 304.8 (12.0) 609.6 (24.0) + 51 o + 76 + 25 axial direction. 
direction). 609.6 (24.0) 914.4 (36.0) + 76 o +127 + 51 

Position of - 76.2 ( 3.0) + 25 o - 13 - 38 
outer ring 76.2 ( 3.0) 127.0 ( 5.0) + 25 o - 25 - 51 is not 127.0 ( 5.0) 304.8 (12.0) + 25 o - 25 - 51 Outer ring is fixed in 
adjustable 

304.8 (12.0) 609.6 (24.0) + 51 o - 25 - 76 
axial direction. 

(in axial 
direction). 609.6 (24.0) 914.4 (36.0) + 76 o - 25 -102 

Position of - 76.2 ( 3.0) + 25 o - 13 - 38 
Rotating outer ring 76.2 ( 3.0) 127.0 ( 5.0) + 25 o - 25 - 51 
outer ring is not 127.0 ( 5.0) 304.8 (12.0) + 25 o - 25 - 51 Outer ring is fixed in 

load adjustable 
304.8 (12.0) 609.6 (24.0) + 51 o - 25 - 76 

axial direction. 
(in axial 
direction). 609.6 (24.0) 914.4 (36.0) + 76 o - 25 -102 

■ Bearing tolerance : class 3, class 01l 

Nominal outside Deviation of Dimensional tolerance 
diameter a single outside of housing bore 

Load type D diameter diameter Remarks 
mm (1/25.4) Ds, µm µm 

over 
1 

up to upper ¡ 1ower upper 
1 

lower 

- 152.4 ( 6.0) + 13 o + 38 + 25 
Outer ring is easily Used far free 152.4 ( 6.0) 304.8 (12.0) + 13 o + 38 + 25 

side. 304.8 (12.0) 609.6 (24.0) + 25 o + 64 + 38 
displaceable in 

609.6 (24.0) 914.4 (36.0) + 38 o + 89 + 51 
axial direction. 

- 152.4 ( 6.0) + 13 o + 25 + 13 
Outer ring is Used far fixed 152.4 ( 6.0) 304.8 (12.0) + 13 o + 25 + 13 

side. 304.8 (12.0) 609.6 (24.0) + 25 o + 51 + 25 displaceable in 

609.6 (24.0) 914.4 (36.0) + 38 o + 76 + 38 
axial direction. 

~otatir:ig Position of 152.4 ( 6.0) + 13 o + 13 o mner nng outer ring 
-

load 152.4 ( 6.0) 304.8 (12.0) + 13 o + 25 o is adjustable 304.8 (12.0) 609.6 (24.0) + 25 o + 25 o (in axial 
direction). 609.6 (24.0) 914.4 (36.0) + 38 o + 38 o 
Position of 

Outer ring is fixed in 
axial direction. 

outer ring - 152.4 ( 6.0) + 13 o o - 13 
is not 152.4 ( 6.0) 304.8 (12.0) + 13 o o - 25 
adjustable 304.8 (12.0) 609.6 (24.0) + 25 o o - 25 
(in axial 609.6 (24.0) 914.4 (36.0) + 38 o o - 38 
direction). 

Position of 

Rotating outer ring - 152.4 ( 6.0) + 13 o - 13 - 25 
is not 152.4 ( 6.0) 304.8 (12.0) + 13 o - 13 - 38 Outer ring is fixed in outer ring adjustable 304.8 (12.0) 609.6 (24.0) + 25 o - 13 - 38 axial direction. load (in axial 609.6 (24.0) 914.4 (36.0) + 38 o - 13 - 51 
direction). 

[Note] 1) Class O bearing: D 304.8 mm 
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9. Bearing fits \ 

Table 9-8 (1) Recommended shaft fits for thrust bearings (classes O, 6) 

Shaft diameter, mm Class of shaft 
Load type 

1 

tolerance Remarks 
over up to range 

Central axial load 
AII shaft diameters js 6 h 6 may also be used. 

(generally for thrust bearings) 

Combined load Stationac7 shaft AII shaft diameters js 6 -
race loa 

[ spherical] Rotating shaft 200 k6 thrust -
race loador 200 400 m6 

js 6, k 6 and m 6 may be used in place of 
roller indeterminate k 6, m 6 and n 6, respectively. 
bearing direction load 400 - n6 

Table 9-8 (2) Recommended housing fits for thrust bearings (classes O, 6) 

Load type 
Class of housing 
bore diameter Remarks 
tolerance range 

Central axial load - Select such tolerance range class as provides clearance 
in the radial direction for housing race. 

(generally for thrust bearings) 
H8 In case of thrust ball bearings requiring high accuracy. 

Combined load Stationac7 housing H7 -

[ spherical] 
race loa 
lndeterminate 

thrust direction load or 
K7 In case of application under normal operating conditions. 

roller rotating housing 
bearing race load M7 In case of comparably large radial load. 

[Remark] This table is applicable to cast iron or steel housings. 
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10. Bearing interna} clearance 

Bearing interna! clearance is defined as the 
total distance either inner or outer ring can be 
moved when the other ring is fixed. 

lf movement is in the radial direction, it is 
called radial interna! clearance; if in the axial 
direction, axial interna! clearance. 
(Fig. 10-1) 

Bearing performance depends greatly upan 
interna! clearance during operation (also 
referred to as operating clearance); inappropri­
ate clearance results in short rolling fatigue life 
and generation of heat, noise or vibration. 

Radial interna! clearance Axial interna! clearance 

Fig. 10-1 Bearing interna! clearance 

In measuring interna! clearance, a specified 
load is generally applied in arder to obtain sta­
ble measurement values. 

Consequently, measured clearance values 
will be larger than the original clearance by the 
amount of elastic deformation due to the load 
applied far measurement. 

As far as roller bearings are concerned, how­
ever, the amount of elastic deformation is negli­
gible. 

Clearance prior to mounting is generally 
defined as the original clearance. 

A99 

10-1 Selection of interna! clearance 

The term "residual clearance" is defined as 
the original clearance decreased owing to 
expansion or contraction of a raceway dueto fit­
ting, when the bearing is mounted in the shaft 
and housing. 

The term "effective clearance" is defined as 
the residual clearance decreased owing to 
dimensional change arising from temperature 
differentials within the bearing. 

The term "operating clearance" is defined as 
the interna! clearance present while a bearing 
mounted in amachine is rotating under a cer­
tain load, or, the effective clearance increased 
due to elastic deformation arising from bearing 
loads. 

As illustrated in Fig. 10-2, bearing fatigue life 
is longest when the operating clearance is 
slightly negative. 

However, as the operating clearance 
becomes more negative, the fatigue life short­
ens remarkably. 

Thus it is recommended that bearing interna! 
clearance be selected such that the operating 
clearance is slightly positive. 
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Fig. 10-2 Relationship between 
operating clearance and fatigue life 

lt is important to take specific operating condi­
tions into consideration and select a clearance 
suitable far the conditions. 

Far example, when high rigidity is required, or 
when the noise must be minimized, the operat­
ing clearance must be reduced. On the other 
hand, when high operating temperature is 
expected, the operating clearance must be 
increased. 
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10-2 Operating clearance Tables 10-2 to 10-1 O show standard values 
for bearing interna! clearance befare mounting. 

Table 10-1 shows how to determine the oper­
ating clearance when the shaft and housing are 
made of steel. 

Table 10-11 shows examples of clearance 
selection excluding CN clearance. 

Table 10-1 How to determine operating clearance 

Operating clearance (S) 

Decrease of clearance due 

to fitting (Sr) 

Decrease of clearance due 
to temperature differentials 
between inner and outer 
rings (Su) 

Decrease of clearance due 
to temperature rise of 
rolling element (St2) 

Sro : reduction of clearance due to fitting of 
the outer ring and housing 

S : operating clearance 

Residual 
clearance 

S0 : clearance before 
mouting 
(original clearance) 

Sw: increase of 
clearance due 
to load 

St : decrease of clearance 
due to temperature 
differentials between 
inner and outer rings 

Sfi : decrease of clearance 
due to fitting of 
inner ring and shaft 

{In the case of hollow shaft) 

d [1 - -f.] 
sfi = L'.1 deff D; . 

[1 - ~:] 
{In the case of salid shaft) 

d 
sfi = L'.1 deff D; 

The amount of decrease varíes depending 
on the state of housing; however, generally 
the amount can be approximated by the 
following equation on the assumption that 
the outer ring will not expand : 

Su = CX {D; t; - De te) 

A 100 

Sw (increase of clearance due to load) is 

generally small, and thus may be ignor­

ed, although there is an equation far 

determining the value. 

{In the case of Dh =t:- oo) 

Sr,=dnmr ~' · [, - *2] 
[1 - ~::j 

{In the case of Dh = oo) 
A De 

Sro = LJ Deff D 

where: De =D; + 2Dw 
Consequently, Su + St2 will be determined 
by the following equation : 

Su+ St2 = ex D; t1 + 2 ex Dw t2 

'Temperature differential between the 
inner and outer rings, t1, can be expres­
sed as follows : 

t1=t;-te 
Temperature differential between the roll­
ing element and outer ring, t2, can be 
expressed as follows : 

t2 =tw-te 
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lnTable10-1, 
-------------------------------------------------

/ ' 1 s : operating clearance mm Deff : effective interference of outer ring mm 1 

Sº : clearance befare mounting mm Dh : outside diameter of housing mm 

Sr : decrease of clearance due to fitting mm De : outer ring raceway contact diameter mm 

sfi : expansion of inner ring raceway [ ball bearing ······ De 0.2(4 D +d) ] 
contact diameter mm roller bearing .. • De 0.25(3 D + d) 

Sro : contraction of outer ring raceway D : nominal outside diameter mm contact diameter mm 

St1 : decrease of clearance dueto temperature a : linear expansion coefficient of 

differentials between inner and outer rings mm bearing steel (12.5 x 10-6) 1/ºC 

St2 : decrease of clearance dueto temper- Dw : average diameter of rolling elements mm 
ature rise of the rolling elements mm [ ball bearing ...... Dw 0.3(D-d) ] Sw : increase of clearance dueto load mm roller bearing .. • Dw 0.25(D-d) 

deff : effective interference of inner ring mm t; : temperature rise of the inner ring ºC 
d : nominal bore diameter mm te : temperature rise of the outer ring ºC 

(shaft diameter) 
tw : temperature rise of rolling elements ºC 

do : bore diameter of hollow shaft mm 
D· 1 : inner ring raceway contact diameter mm 

[ ball bearing ...... D; 
roller bearing .. • D; 

0.2(D+ 4 d) ] 
0.25(D + 3 d) 

' / -------------------------------------------------

■ Bearings are sometimes used with a non-steel shaft or housing. 
In the automotive industry, a statistical method is often incorporated for selection of clearance. 
In these cases, or when other special operating conditions are involved, JTEKT should be consulted. 
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10. Bearing interna! clearance \ 

Table 10-2 Radial interna! clearance of deep groove hall bearings (cylindrical bore) 
Unit: µm 

Nominal bore diameter elearance 
d,mm e2 eN e3 e4 es 

over 1 up to min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 
1 

max. 
2.5 6 o 7 2 13 8 23 14 29 20 37 
6 10 o 7 2 13 8 23 14 29 20 37 

10 18 o 9 3 18 11 25 18 33 25 45 
18 24 o 10 5 20 13 28 20 36 28 48 
24 30 1 11 5 20 13 28 23 41 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 41 81 71 114 105 160 
140 160 2 23 18 53 46 91 81 130 120 180 
160 180 2 25 20 61 53 102 91 147 135 200 
180 200 2 30 25 71 63 117 107 163 150 230 
200 225 2 35 25 85 75 140 125 195 175 265 
225 250 2 40 30 95 85 160 145 225 205 300 
250 280 2 45 35 105 90 170 155 245 225 340 
280 315 2 55 40 115 100 190 175 270 245 370 
315 355 3 60 45 125 110 210 195 300 275 410 
355 400 3 70 55 145 130 240 225 340 315 460 

[Remarks] 1. Far measured clearance, the increase of radial interna! clearance caused by the measurement load should be 
added to the values in the above table far correction. Amounts far correction are as shown below. 
Of the amounts far clearance correction in the C 2 column, the smaller is applied to the mínimum clearance, the 
larger to the maximum clearance. 

2. Values in ltalics are prescribed in JTEKT standards. 

Nominal bore Measurement load Amounts of clearance correction, µm 
diameter d, mm 

over 1 N 
e2 eN e3 e4 es 

up to 

2.5 18 24.5 3-4 4 4 4 4 
18 50 49 4-5 5 6 6 6 
50 280 147 6-8 8 9 9 9 

Table 10-3 Radial interna! clearance of extra-small/miniature hall bearings Unit: µm 

elearance code 
M1 M2 M3 M4 M5 

min. 1 max. min. 
1 

max. min. 
1 

max. min. 1 max. min. 
1 

max. 
Clearance o 5 3 8 5 10 8 13 13 20 

[Remark] Far measured clearance, the following amounts should be added far correction. 

Measurement load, N Amounts of clearance correction, µm 
Extra-small 
ball bearing 

Miniature ball bearing M1 M2 M3 M4 M5 M6 

2.3 1 1 1 1 1 1 

( Extra-small ball bearing : 9 mm or larger in outside diameter and under 10 mm in bore diameterJ 
Miniature ball bearing : under 9 mm in outside diameter 
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M6 
min. 

1 
max. 

20 28 
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Table 10-4 Axial internal clearance of matched pair angular contact 
hall bearings (measurement clearance) l) Unit: µm 

Nominal bore Contact angle: 15º 
diameter 

d,mm C2 CN C2 

over 
1 

up to min. 1 max. min. 
1 

max. min. 1 max. 

- 10 13 33 33 53 3 14 
10 18 15 35 35 55 3 16 
18 24 20 40 45 65 3 20 
24 30 20 40 45 65 3 20 
30 40 20 40 45 65 3 20 
40 50 20 40 50 70 3 20 
50 65 30 55 65 90 9 27 
65 80 30 55 70 95 10 28 
80 100 35 60 85 110 10 30 

100 120 40 65 100 125 12 37 
120 140 45 75 110 140 15 40 
140 160 45 75 125 155 15 40 
160 180 50 80 140 170 15 45 
180 200 50 80 160 190 20 50 

Nominal bore Contact angle : 40º 
diameter 

d,mm C2 CN C3 

over 
1 

up to min. 1 max. min. 
1 

max. min. 1 max. 

- 10 2 10 6 18 16 30 
10 18 2 12 7 21 18 32 
18 24 2 12 12 26 20 40 
24 30 2 14 12 26 20 40 
30 40 2 14 12 26 25 45 
40 50 2 14 12 30 30 50 
50 65 5 17 17 35 35 60 
65 80 6 18 18 40 40 65 
80 100 6 20 20 45 55 80 

100 120 6 25 25 50 60 85 
120 140 7 30 30 60 75 105 
140 160 7 30 35 65 85 115 
160 180 7 31 45 75 100 130 
180 200 7 37 60 90 110 140 
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min. 

10 
10 
20 
20 
25 
30 
35 
40 
50 
65 
75 
80 
95 

110 

min. 

26 
28 
30 
40 
45 
50 
60 
70 
85 

100 
125 
140 
155 
170 

Contact angle : 30º 

CN 

1 
max. 

30 
30 
40 
40 
45 
50 
60 
65 
75 
90 

105 
110 
125 
140 

C4 

1 
max. 

40 
44 
50 
60 
65 
70 
85 
95 

110 
125 
155 
170 
185 
200 

C3 C4 

min. 1 max. min. 
1 

max. 

30 50 50 70 
30 50 50 70 
40 60 60 80 
40 60 60 80 
45 65 70 90 
50 70 75 95 
60 85 90 115 
70 95 110 135 
80 105 130 155 

100 125 150 175 
120 150 180 210 
130 160 210 240 
140 170 235 265 
170 200 275 305 

[Note] 1) lncluding increase of 
clearance caused by 
measurement load. 
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10. Bearing interna! clearance \ 

Table 10-5 Radial interna! clearance of double-row 
angular contact hall bearings 

Unit: µm 

Nominal bore diameter Clearance 
d,mm CD2 CDN CD3 

over 
1 

up to min. 
1 

max. min. 
1 

max. min. 
1 

max. 

2.5 10 o 7 2 10 8 18 
10 18 o 7 2 11 9 19 
18 24 o 8 2 11 10 21 
24 30 o 8 2 13 10 23 
30 40 o 9 3 14 11 24 
40 50 o 10 4 16 13 27 
50 65 o 11 6 20 15 30 
65 80 o 12 7 22 18 33 
80 100 o 12 8 24 22 38 

100 120 o 13 9 25 24 42 
120 140 o 15 10 26 25 44 
140 160 o 16 11 28 26 46 
160 180 o 17 12 30 27 47 
180 200 o 18 14 32 28 48 
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[Remark] 

Regarding deep groove ball 

bearings and matched pair and 

double-row angular contact ball 

bearings, equations of the rela­

tionship between radial interna! 

clearance and axial interna! 

clearance are shown on page 

A 111. 
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Table 10-6 Radial internal clearance of self-aligning hall bearings 

Unit: µm 

Nominal bore Cylindrical bore bearing clearance Tapered bore bearing clearance 
diameter 

d,mm C2 CN C3 C4 es C2 CN C3 C4 es 
over I up to min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. min. ¡max. 

2.5 6 1 8 5 15 10 20 15 25 21 33 - - - - - - - - - -

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 7 17 13 26 20 33 28 42 37 55 

24 30 5 16 11 24 19 35 29 46 40 58 9 20 15 28 23 39 33 50 44 62 

30 40 6 18 13 29 23 40 34 53 46 66 12 24 19 35 29 46 40 59 52 72 

40 50 6 19 14 31 25 44 37 57 50 71 14 27 22 39 33 52 45 65 58 79 

50 65 7 21 16 36 30 50 45 69 62 88 18 32 27 47 41 61 56 80 73 99 

65 80 8 24 18 40 35 60 54 83 76 108 23 39 35 57 50 75 69 98 91 123 

80 100 9 27 22 48 42 70 64 96 89 124 29 47 42 68 62 90 84 116 109 144 

100 120 10 31 25 56 50 83 75 114 105 145 35 56 50 81 75 108 100 139 130 170 

120 140 10 38 30 68 60 100 90 135 125 175 40 68 60 98 90 130 120 165 155 205 

140 160 15 44 35 80 70 120 110 161 150 210 45 74 65 110 100 150 140 191 180 240 

Table 10-7 Radial interna} clearance of electric motor bearings 

1) Deep groove hall bearing Unit: µm 2) Cylindrical roller bearing Unit: µm 

Clearance Clearance 
Nominal bore diameter 

d,mm 
Nominal bore diameter lnterchangeabil ity Non-interchangeability d,mm 

CM 

over 
1 

up to min. 
1 

max. 

101> 18 4 11 

18 30 5 12 
30 50 9 17 

50 80 12 22 
80 120 18 30 

120 160 24 38 

[Note] 1) 1 O mm is included. 
[Remark] To adjust far change of clearance due 

to measuring load, use correction 
values shown in Table 10-2. 

CT CM 

over 
1 

up to min. 
1 

max. min. 
1 

max. 

24 40 15 35 15 30 
40 50 20 40 20 35 
50 65 25 45 25 40 
65 80 30 50 30 45 
80 100 35 60 35 55 

100 120 35 65 35 60 
120 140 40 70 40 65 
140 160 50 85 50 80 
160 180 60 95 60 90 
180 200 65 105 65 100 

[Note] "lnterchangeability" means interchangeable only among products 
(sub-units) of the same manufacturer ; not with others. 
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Nominal 

10. Bearing interna! clearance \ 

Table 10-8 Radial interna! clearance of cylindrical roller bearings and 
machined ring needle roller bearings 

(1) Cylindrical bore bearing 

Clearance 
bore diameter 

Unit: µm 

d,mm C2 CN C3 C4 es 
over 1 up to min. 

1 
max. min. 

1 
max. min. 

1 
max. min. 

1 
max. min. 1 max. 

- 10 o 25 20 45 35 60 50 75 - -

10 24 o 25 20 45 35 60 50 75 65 90 

24 30 o 25 20 45 35 60 50 75 70 95 

30 40 5 30 25 50 45 70 60 85 80 105 

40 50 5 35 30 60 50 80 70 100 95 125 

50 65 10 40 40 70 60 90 80 110 110 140 

65 80 10 45 40 75 65 100 90 125 130 165 

80 100 15 50 50 85 75 110 105 140 155 190 

100 120 15 55 50 90 85 125 125 165 180 220 

120 140 15 60 60 105 100 145 145 190 200 245 

140 160 20 70 70 120 115 165 165 215 225 275 

160 180 25 75 75 125 120 170 170 220 250 300 

180 200 35 90 90 145 140 195 195 250 275 330 

200 225 45 105 105 165 160 220 220 280 305 365 

225 250 45 110 110 175 170 235 235 300 330 395 

250 280 55 125 125 195 190 260 260 330 370 440 

280 315 55 130 130 205 200 275 275 350 410 485 

315 355 65 145 145 225 225 305 305 385 455 535 

355 400 100 190 190 280 280 370 370 460 510 600 

400 450 110 210 210 310 310 410 410 510 565 665 

450 500 110 220 220 330 330 440 440 550 625 735 

A 106 

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

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

Servicio de Att. al Cliente
+34 986 288118



-----------------Koyo 

(2) Tapered bore bearing Unit: µm 

Nominal bore Non-interchangeable clearance 
diameter 

d,mm e g NA1> C1 NA C2NA CNNA C3NA C4NA C5NA 

over I up to min. 1 max. min. 1 max. min. 1 max. min. 1 max. min. 1 max. min. 1 max. min. 1 max. 

12 14 5 10 - - - - - - - - - - - -

14 24 5 10 10 20 20 30 35 45 45 55 55 65 75 85 
24 30 5 10 10 25 25 35 40 50 50 60 60 70 80 95 

30 40 5 12 12 25 25 40 45 55 55 70 70 80 95 110 

40 50 5 15 15 30 30 45 50 65 65 80 80 95 110 125 

50 65 5 15 15 35 35 50 55 75 75 90 90 110 130 150 

65 80 10 20 20 40 40 60 70 90 90 110 110 130 150 170 

80 100 10 25 25 45 45 70 80 105 105 125 125 150 180 205 

100 120 10 25 25 50 50 80 95 120 120 145 145 170 205 230 

120 140 15 30 30 60 60 90 105 135 135 160 160 190 230 260 

140 160 15 35 35 65 65 100 115 150 150 180 180 215 260 295 

160 180 15 35 35 75 75 110 125 165 165 200 200 240 285 320 

180 200 20 40 40 80 80 120 140 180 180 220 220 260 315 355 

200 225 20 45 45 90 90 135 155 200 200 240 240 285 350 395 

225 250 25 50 50 100 100 150 170 215 215 265 265 315 380 430 

250 280 25 55 55 110 110 165 185 240 240 295 295 350 420 475 

280 315 30 60 60 120 120 180 205 265 265 325 325 385 470 530 

315 355 30 65 65 135 135 200 225 295 295 360 360 430 520 585 

355 400 35 75 75 150 150 225 255 330 330 405 405 480 585 660 

400 450 45 85 85 170 170 255 285 370 370 455 455 540 650 735 

450 500 50 95 95 190 190 285 315 410 410 505 505 600 720 815 

[Note] 1) Clearance C 9 NA is applied to tapered bore cylindrical roller bearings of JIS tolerance classes 5 and 4. 
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10. Bearing interna! clearance \ 

Table 10-9 Radial interna! clearance of spherical roller bearings 

(1) Cylindrical bore bearing 

Nominal bore Clearance 
diameter 

d,mm C2 CN C3 C4 

over 
1 

up to min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 

14 18 10 20 20 35 35 45 45 60 60 
18 24 10 20 20 35 35 45 45 60 60 
24 30 15 25 25 40 40 55 55 75 75 

30 40 15 30 30 45 45 60 60 80 80 
40 50 20 35 35 55 55 75 75 100 100 
50 65 20 40 40 65 65 90 90 120 120 

65 80 30 50 50 80 80 110 110 145 145 
80 100 35 60 60 100 100 135 135 180 180 

100 120 40 75 75 120 120 160 160 210 210 

120 140 50 95 95 145 145 190 190 240 240 
140 160 60 110 110 170 170 220 220 280 280 
160 180 65 120 120 180 180 240 240 310 310 

180 200 70 130 130 200 200 260 260 340 340 
200 225 80 140 140 220 220 290 290 380 380 
225 250 90 150 150 240 240 320 320 420 420 

250 280 100 170 170 260 260 350 350 460 460 
280 315 110 190 190 280 280 370 370 500 500 
315 355 120 200 200 310 310 410 410 550 550 

355 400 130 220 220 340 340 450 450 600 600 
400 450 140 240 240 370 370 500 500 660 660 
450 500 140 260 260 410 410 550 550 720 720 

500 560 150 280 280 440 440 600 600 780 780 
560 630 170 310 310 480 480 650 650 850 850 
630 710 190 350 350 530 530 700 700 920 920 

710 800 210 390 390 580 580 770 770 1 010 1 010 
800 900 230 430 430 650 650 860 860 1 120 1 120 
900 1 000 260 480 480 710 710 930 930 1 220 1 220 
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Unit: µm 

es 

1 
max. 

75 
75 
95 

100 
125 
150 

180 
225 
260 

300 
350 
390 

430 
470 
520 

570 
630 
690 

750 
820 
900 

1 000 
1 100 
1 190 

1 300 
1 440 
1 570 

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

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

Servicio de Att. al Cliente
+34 986 288118



-----------------Koyo 

(2) Tapered bore bearing Unit: µm 

Nominal bore Clearance 
diameter 

d,mm C2 CN C3 C4 es 
over 

1 
up to min. 

1 
max. min. 

1 
max. min. 

1 
max. min. 

1 
max. min. 

1 
max. 

18 24 15 25 25 35 35 45 45 60 60 75 
24 30 20 30 30 40 40 55 55 75 75 95 

30 40 25 35 35 50 50 65 65 85 85 105 
40 50 30 45 45 60 60 80 80 100 100 130 
50 65 40 55 55 75 75 95 95 120 120 160 

65 80 50 70 70 95 95 120 120 150 150 200 
80 100 55 80 80 110 110 140 140 180 180 230 

100 120 65 100 100 135 135 170 170 220 220 280 

120 140 80 120 120 160 160 200 200 260 260 330 
140 160 90 130 130 180 180 230 230 300 300 380 
160 180 100 140 140 200 200 260 260 340 340 430 

180 200 110 160 160 220 220 290 290 370 370 470 
200 225 120 180 180 250 250 320 320 410 410 520 
225 250 140 200 200 270 270 350 350 450 450 570 

250 280 150 220 220 300 300 390 390 490 490 620 
280 315 170 240 240 330 330 430 430 540 540 680 
315 355 190 270 270 360 360 470 470 590 590 740 

355 400 210 300 300 400 400 520 520 650 650 820 
400 450 230 330 330 440 440 570 570 720 720 910 
450 500 260 370 370 490 490 630 630 790 790 1 000 

500 560 290 410 410 540 540 680 680 870 870 1 100 
560 630 320 460 460 600 600 760 760 980 980 1 230 
630 710 350 510 510 670 670 850 850 1 090 1 090 1 360 

710 800 390 570 570 750 750 960 960 1 220 1 220 1 500 
800 900 440 640 640 840 840 1 070 1 070 1 370 1 370 1 690 
900 1 000 490 710 710 930 930 1 190 1 190 1 520 1 520 1 860 

A 109 

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

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

Servicio de Att. al Cliente
+34 986 288118



10. Bearing interna! clearance \ 

Table 10-10 Radial interna! clearance of double/four-row and 
matched pair tapered roller bearings (cylindrical bore) 

Nominal bore Clearance 
diameter 

d,mm C1 C2 CN C3 

over 
1 

up to min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 
1 

max. min. 

14 18 o 10 10 20 20 30 30 40 40 
18 24 o 10 10 20 20 30 30 40 40 
24 30 o 10 10 20 20 30 30 45 45 

30 40 o 12 12 25 25 40 40 55 55 
40 50 o 15 15 30 30 45 45 60 60 
50 65 o 15 15 30 30 50 50 70 70 

65 80 o 20 20 40 40 60 60 80 80 
80 100 o 20 20 45 45 70 70 100 100 

100 120 o 25 25 50 50 80 80 110 110 

120 140 o 30 30 60 60 90 90 120 120 
140 160 o 30 30 65 65 100 100 140 140 
160 180 o 35 35 70 70 110 110 150 150 

180 200 o 40 40 80 80 120 120 170 170 
200 225 o 40 40 90 90 140 140 190 190 
225 250 o 50 50 100 100 150 150 210 210 

250 280 o 50 50 110 110 170 170 230 230 
280 315 o 60 60 120 120 180 180 250 250 
315 355 o 70 70 140 140 210 210 280 280 

355 400 o 70 70 150 150 230 230 310 310 
400 450 o 80 80 170 170 260 260 350 350 
450 500 o 90 90 190 190 290 290 390 390 

500 560 o 100 100 210 210 320 320 430 430 
560 630 o 110 110 230 230 350 350 480 480 
630 710 o 130 130 260 260 400 400 540 540 

710 800 o 140 140 290 290 450 450 610 610 
800 900 o 160 160 330 330 500 500 670 670 

AllO 

Unit: µm 

C4 

1 
max. 

50 
55 
60 

75 
80 
90 

110 
130 
150 

170 
190 
210 

230 
260 
290 

320 
350 
390 

440 
490 
540 

590 
660 
740 

830 
920 
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Table 10-11 Examples ofnon-standard clearance selection 

Service conditions Applications Examples of clearance selection 

In the case of heavy/impact load, Railway roliing stock axlejour-
C3 

large interference nals 

In the case of vibration/impact load, 
Shaker screens, C 3, C4 

railway rolling stock traction motors, C4 
interference fit both far inner/outer rings 

tractor final reduction gears C4 

When shaft deflection is large Automobile rear wheels es 

When shaft and inner ring are heated 
Dryers of paper making machines, C 3, C4 

table roliers of roliing milis C3 

When clearance fit both far inner/outer rings Roli necks of roliing milis C2 

When noise/vibration during rotation is 

to be lowered 
Micro-motors e 1, e 2, CM 

When clearance after mounting is to be 
Lathe spindles C 9 NA, C 1 NA 

adjusted in arder to reduce shaft runout 

[Reference] Relationship between radial internal clearance and axial internal clearance 

[Deep groove ball bearing] 

[Double-row angular contact ball bearing] 

[Matched pair angular contact ball bearing] 

[Double/four-row and 
matched pair tapered roller bearing] 

where: 
ª : axial interna! clearance mm 
r : radial interna! clearance mm 

mº = re + ri - Dw 

[ 
re : outer ring raceway groove radius 

n : inner ring raceway groove radius 

Dw : ball diameter 

Lla= ✓ Llr{4m0 -Llr} .. .. ...... .. ...... .. ...... .. ........... .. ......... {10-1} 

Lla = 2) mo2 - (mocos a-1r ) 2 
- 2m0 sin a ············· (10-2) 

Lla=Llrcota=a= 1/ Llr ················································ (10-4) 

mm] mm 
mm 

a : nominal contact angle 

e : limit value of Fa !Fr 

[ shownin J 
the bearing specification table. 
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11. Preload 

Generally, bearings are operated with a 
certain amount of proper clearance allowed. 
For sorne applications, however, bearings are 
mounted with axial load of such magnitude that 
the clearance will be negative. 

The axial load, referred to as "preload," is 
often applied to angular contact ball bearings 
and tapered roller bearings. 

11-1 Purpose of preload 

■ To improve running accuracy by reducing 
runout of shaft, as well as to heighten position 
accuracy in radial and axial directions. 
(Bearings for machine tool spindles and 

measuring instruments) 
■ To improve gear engagement accuracy by 

increasing bearing rigidity. 
(Bearings for automobile final reduction gears) 

■ To reduce smearing by eliminating sliding in 
irregular rotation, self-rotation, and around­
the-raceway revolution of rolling elements. 
(For high rotation-speed angular contact ball 

bearings) 
■ To minimize abnormal noise dueto vibration 

or resonance. 
(For small electric motor bearings) 

■ To keep rolling elements in the right position 
relative to the raceway. 
(For thrust ball bearings and spherical thrust 

roller bearings used on horizontal shafts) 

11-2 Method of preloading 

The preload can be done either by the 
position preloading or the constant pressure 
preloading; typical examples are given in 
Table 11-1. 

[ Comparison between position and] 
constant pressure preloadings 

With the same amount of preloading, the 
position preloading produces smaller dis­
placement in the axial direction, and thus is 
liable to bring about higher rigidity. 
The constant pressure preloading produces 
stable preloading, or little fluctuation in the 
amount of preload, since the spring can 
absorb the load fluctuation and shaft expan­
sion/contraction caused by temperature dif­
ference between the shaft and housing during 
operation. 
The position preloading can apply a larger 
preload. 

Consequently, the position preloading is more 
suitable for applications requiring high rigidity, 
while the constant pressure preloading is more 
suitable for high rotational speed, vibration pre­
vention in the axial direction, and thrust bear­
ings used on horizontal shafts. 

Table 11-1 Method ofpreloading 

Method using matched 
pair bearing with stand­
out adjusted far preload­
ing (see below). 

Position preloading Constant pressure preloading 

Method using 
spacer with 
dimensions 
adjusted for 
preloading. 

1 1 

Method using nut or bolt 
capable of adjusting 
preload in axial direction. 

In this case, starting 
friction moment during 
adjustment should be 
measured so that 
proper preload will be 
applied. 
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Method using coil spring or 
diaphragm spring. 
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11-3 Preload and rigidity 
For angular contact ball bearings and tapered 

roller bearings, the "back-to-back" arrangement 
is generally used to apply preload for higher 
rigidity. 

This is because shaft rigidity is improved by 
the longer distance between load centers in the 
back-to-back arrangement. 

Fig. 11-1 shows the relationship between pre­
load given via position preloading and rigidity 
expressed by displacement in the axial direction 
of the back-to-back bearing. 

p : amount of preload (load) 

T : axial load from outside 

TA : axial load applied to Bearing A 

TB : axial load applied to Bearing B 

Óa : displacement of matched pair 
bearing 

ÓaA : displacement of Bearing A 

ÓaB : displacement of Bearing B 

2 Óao : clearance between inner rings 
befare preloading 

Displacement in 
axial direction 

T Displacement curve 
of bearing A ,~ 

,,.,,._...-- ........... 

ÓaB , ,,,,' 

bao +--+---"<--=-=----------"Y:..,..¡.¿/:_'_' --

baA 

bao 

p 

Fig. 11-1 

y ba 

Displacement curve 
of bearing B 

Preloading diagram 
in position preloading 

A 113 

In Fig. 11-1, when preload P is applied (inner 
ring is tightened toward the axial direction), 
bearings A and B are displaced by 8ªº respec­
tively, and the clearance between inner rings 
diminishes from 28ªº to zero. 

The displacement when axial load T is 
applied to these matched pair bearings from the 
outside can be determined as 8a . 

[For reference] 
How to determine 8ª in Fig. 11-1 
G)Determine the displacement curve of bearing 

A. 
®Determine the displacement curve of bearing 

B .... Symmetrical curve in relation to horizon­
tal axis intersecting vertical line of preload P 
at pointx. 

@With the load from outside defined as T, 
determine line segment x - y on the horizon­
tal line passing through point x. 
Displace segment x - y in parallel along the 
displacement curve of bearing B. 
Determine point y' at which to intersect 
displacement curve of bearing A. 

®8a can be determined as the distance 
between line segments x' - y' and x - y. 

Fig. 11-2 shows the relationship between pre­
load and rigidity in the constant pressure pre­
loading using the same matched pair bearings 
as in Fig. 11-1. 

In this case, since the spring rigidity can be 
ignored, the matched pair bearing shows almost 
the same rigidity as a separate bearing with pre­
load P applied in advance. 

1 
baA 

Displacement in 
axial direction 

bao 
1 

1 

Displacement curve 
of bearing A 

ba 

Axial load 

p : Displacement curve 
, of preloading spring 

Fig. 11-2 Preloading diagram 
in constant pressure 
preloading 
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11. Preload \ 

11-4 Amount ofpreload 

The amount of preload should be determined, 
to avoid an adverse effect on bearing life, tem­
perature rise, friction torque, or other perfor­
mance characteristic, in view of the bearing 
application. 

Decrease of preload dueto wear-in, accuracy 
of the shaft and housing, mounting conditions, 
and lubrication should also be fully considered 
in determining preload. 

11-4-1 Preload amount ofmatched pair 
angular contact hall bearings 

Table 11-2 shows recommended preload for 
matched pair angular contact ball bearings of 
JIS class 5 or higher used for machine tool spin­
dles or other higher precision applications. 

JTEKT offers four types of standard preload: 
slight preload (S), light preload (L), medium pre­
load (M), and heavy preload (H), so that preload 
can be selected properly and easily for various 
applications. 

Generally, light or medium preload is recom­
mended for grinder spindles, and medium or 
heavy preload for spindles of lathes and milling 
machines. 

Table 11-3 shows recommended fits of high­
precision matched pair angular contact ball 
bearings used with light or medium preload 
applied. 

Table 11-2 Standard preload of high-precision matched pair angular contact hall bearings 

Bore 1900 e 7000 1000 e 7200 
diameter 

1 1 1 1 1 1 1 1 1 No. s L M L M H s L M H L M H 
00 5 15 30 30 80 145 6 20 50 100 50 145 245 
01 7 20 40 30 80 145 6 20 50 100 60 145 295 
02 8 25 50 50 145 245 10 30 80 145 80 245 390 
03 8 25 50 60 145 295 15 40 100 165 100 245 540 
04 15 40 80 60 145 295 15 40 100 245 145 295 635 
05 15 50 100 100 245 490 20 60 145 295 145 390 785 
06 15 50 100 145 295 635 25 80 195 390 145 590 930 
07 25 70 140 145 390 785 35 100 245 490 245 785 1 270 
08 25 80 155 145 390 785 35 100 295 590 390 880 1 570 
09 35 100 195 245 540 980 50 145 345 635 490 1 080 1 770 
10 35 100 195 245 635 1 180 50 145 390 735 540 1 180 2 060 
11 40 120 235 295 785 1 370 65 195 440 880 635 1 370 2 450 
12 40 120 235 390 880 1 570 65 195 490 980 785 1 470 2 940 
13 50 145 295 440 980 1 770 85 245 540 1 090 835 1 670 3 330 
14 65 195 390 490 1 080 2 060 85 245 635 1 270 930 1 860 3 720 
15 65 195 390 590 1 180 2150 100 295 685 1 370 980 2150 3 920 
16 65 195 390 635 1 370 2 350 100 295 735 1 470 1 080 2 450 4 310 
17 85 245 490 735 1 570 2 550 130 390 880 1 770 1 270 2 940 4 900 
18 100 295 590 785 1 670 2 840 145 440 980 1 960 1 470 3 230 5 390 
19 100 295 590 880 1 770 3140 160 490 1 080 2 060 1 670 3 430 5 880 
20 100 345 685 880 1 960 3 530 175 540 1 180 2 150 1 860 3 920 6 370 
21 100 345 685 980 2150 3 920 195 590 1 270 2 350 2 060 4 310 7 060 
22 145 390 785 1 080 2 380 4 410 210 635 1 470 2 550 2 250 4 900 7 840 
24 145 490 980 1 180 2 650 4 900 225 685 1 670 2 840 2 450 5 390 8 820 
26 195 590 1 180 1 370 3 140 5 390 245 735 1 770 3 140 2 750 5 880 9 310 
28 195 635 1 270 1 470 3 430 5 880 260 785 1 960 3 920 2 940 6 370 9 800 
30 245 735 1 470 1 770 3 920 6 860 275 835 2150 4 410 3 330 6 860 10 300 
32 245 785 1 570 2150 4 410 7 840 290 880 2 350 4 900 3 630 735010800 
34 345 880 1 810 2 450 4 900 8 820 325 980 2 450 5 390 3 920 7 840 11 800 
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Table 11-3 Recommended fits for high-precision matched pair angular contact hall bearings 
with preload applied 

(1) Dimensional tolerance of shaft Unit : µm (2) Dimensional tolerance of housing bore Unit: µm 

Shaft 
lnner ring rotation Outer ring 

rotation 
diameter lnterference 

Tolerance between shaft Tolerance mm of shaft and inner ring of shaft 
diameter ¡m~tching f diameter 

over I up to adJustment 

6 10 - 2 0-2 o 
- 6 - 4 

10 18 - 2 0-2 o 
- 7 - 5 

18 30 - 2 0-2.5 o 
- 8 - 6 

30 50 - 2 0-2.5 o 
- 9 - 7 

50 80 - 2 0-3 o 
-10 - 8 

80 120 - 2 0-4 o 
-12 -10 

120 180 - 2 0-5 o 
-14 -12 

[Note] 1) Matching adjustment means to measure 
of bore diameter the bearing and match it 
to the measured shaft diameter. 

Housing lnner ring rotation Outer ring 
rotation 

bore Tolerance of Clearance1> diameter Tolerance housing bore diameter between of housing mm housing 
Fixed-side Free-side bore 

over I up to bearing bearing 
and outer diameter 
nng 

18 30 ± 4.5 + 9 2- 6 - 6 
o -12 

30 50 ± 5.5 + 11 2- 6 - 6 
o -13 

50 80 ± 6.5 +13 3- 8 - 8 
o -16 

80 120 ± 7.5 +15 3- 9 - 9 
o -19 

120 180 ± 9 + 18 4-12 -11 
o -23 

180 250 ±10 + 20 5-15 -13 
o -27 

250 315 ± 11.5 + 23 6-18 -16 
o -32 

[Note] 1) Lower value is desirable for fixed side; higher value for 
free side. 

[S: slight preload, L: light preload, M: medium preload, H: heavy preload] Unit: N 

7200C ACT 000 ACT 000 B Bore 

1 1 1 1 1 

diameter 
s L M H L M L M No. 

10 30 80 145 - - - - 00 
15 40 100 195 - - - - 01 
15 50 145 245 - - - - 02 
25 70 145 345 - - - - 03 
25 80 195 390 - - - - 04 
35 100 245 490 - - - - 05 
35 100 295 590 195 345 295 685 06 
50 145 390 785 195 390 390 735 07 
65 195 440 880 245 440 440 835 08 
85 245 540 1 080 245 490 490 930 09 
85 245 590 1 180 295 540 540 1 030 10 

100 295 735 1 470 390 685 685 1 270 11 
115 345 785 1 670 390 735 735 1 420 12 
130 390 930 1 860 440 835 785 1 520 13 
160 490 980 2 060 590 1 130 1 030 2 010 14 
195 590 1 180 2 350 590 1 130 1 080 2 110 15 
225 685 1 370 2 750 685 1 370 1 270 2 500 16 
260 785 1 570 2 940 735 1 420 1 320 2 600 17 
260 785 1 770 3 430 980 1 860 1 770 3 380 18 
290 880 1 960 3 920 980 1 960 1 860 3 530 19 
325 980 2150 4 410 1 030 2 010 1 910 3 680 20 
360 1 080 2 350 4 900 1 180 2 250 2 150 3 770 21 
385 1 180 2 450 5 290 1 320 2 600 2 450 4 760 22 
420 1 270 2 840 5 490 1 420 2 800 2 550 5100 24 
485 1 470 3140 5 880 1 770 3 380 3 230 6 230 26 
520 1 570 3 430 6 370 2 010 3 920 3 720 7 210 28 
585 1 770 3 720 6 860 2 500 4 850 4 660 8 920 30 
645 1 960 4 120 7 840 2 500 4 850 4 660 8 920 32 
645 2 150 4 410 8 330 3 090 6 030 5 730 11 100 34 
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11. Preload \ 

11-4-2 Amount ofpreload for 
thrust hall bearings 

When a thrust ball bearing is rotated at high 
speed, balls slide on raceway due to centrifuga! 
force and the gyro moment, which often causes 
the raceway to suffer from smearing or other 
defects. 

To eliminate such sliding, it is necessary to 
mount the bearing without clearance, and apply 
an axial load (preload) larger than the minimum 
necessary axial load determined by the follow­
ing equation. 

When an axial load from the outside is lower 
than 0.001 3 Coa, there is no adverse effect on 
the bearing, as long as lubrication is satisfac­
tory. 

Generally, deep groove and angular contact 
ball bearings are recommended for applications 
when a portian of rotation under axial load is 
present at high speed. 

Thrust ball bearing (contact angle : 90º) 

11-4-3 Amount ofpreload for 
spherical thrust roller bearings 

Spherical thrust roller bearings sometimes 
suffer from scuffing, smearing, or other defects 
due to sliding which occurs between the roller 
and raceway surface in operation. 

To eliminate such sliding, it is necessary to 
mount the bearing without clearance, and apply 
an axial load (preload) larger than the minimum 
necessary axial load. 

Of the two values determined by the two 
equations below, the higher should be defined 
as the minimum necessary axial load. 

2 e 2 
F · ( n ) ( ºª ) -3 a mm = 5 .1 1 000 . 1 000 X 1 O ............................................................. (11-1) 

Spherical thrust roller bearing (the higher value determined by 
the two equations should be taken.) 

Coa 
Famin = 2 000 (11-2) 

Famin = 1.8Fr + 1.33 ( 1 ; 00 ) 
2 

• ( 1 ~~o) 2 
x 10-4 ························ ···················· (11-3) 

where: 
Fa min : minimum necessary axial load 

n : rotational speed 

Coa : static axial load rating 

Fr : radial load 
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