NSK

8. BEARING TOLERANCES

8.1 Bearing Tolerance Standards

The tolerances for the boundary dimensions and
running accuracy of rolling bearings are specified by
1SO 492/199/582 (Accuracies of Rolling Bearings).
Tolerances are specified for the following items:

Tolerances for Dimensions
Items necessary to mount
bearings on shafts orin | ——|  diameters of rollers

housings

Accuracy of Rolling Bearings

Running Accuracy
( Items necessary to

specify the runout of
rotating machine parts

Regarding bearing accuracy classes, besides 1SO
normal accuracy, as the accuracy improves there
are Class 6X (for tapered roller bearings), Class 6,
Class 5, Class 4, and Class 2, with Class 2 being the
highest in 1SO. The applicable accuracy classes for
each bearing type and the correspondence of these
classes are shown in Table 8.1.

- Tolerances for bore and outside diameters, ring width
and bearing width
- Tolerances for inscribed and circumscribed circle

- Tolerances for chamfer dimensions
- Tolerances for width variation
- Tolerances for tapered bore diameters

- Permissible radial runout of inner and outer rings
- Permissible face runout with raceway inner and outer

rings
- Permissible inner ring face runout with bore
- Permissible outer ring variation of outside surface
generatrix inclination with face
- Permissible raceway to back face thickness variation of

NSK

(Reference) Rough definitions of the items listed for Supplementary Table
Running Accuracy and their measuring methods are RunNing \nner Outer Dial
shown in Fig. 8.1, and they are described in detail in Accuracy Ring Ring Gauge
ISO 5593 (Rolling Bearings-Vocabulary) and JIS B Ko Rotating | Stationary A
1515 (Rolling Bearings-Tolerances) and elsewhere. - -
Kea Stationary Rotating A
S Rotating Stationary B,
Sea Stationary Rotating B,
Measuring B, C? A Sy Rotating Stationary C
Weight ‘ ? —— S» — Rotating D
Only the shaft or housing
Sk, e or central washer is to be E
rotated.

thrust bearings ?B, m:?gsrl]itrlng p ' (max)x12
Table 8. 1 Bearing Types and Tolerance Classes
Supporting pins
r (max.)x1.2 _Sto_zs at twc; pgints ffor at ﬁﬁee pgirgjts around
i i Inside or outside surrace i
Bearing Types Applicable Tolerance Classes Aprglll)clggle Reggaeer;ce Stops (at two points) circumference
Deep Groove Ball Bearings Normal Class 6 Class 5 Class 4 Class 2 Fig. 8.1 Measuring Methods for Running Accuracy (summatized)
Angular Contact Ball Bearings Normal Class 6 Class 5 Class 4 Class 2 ] ] ]
oAl Bl Bearire N | Class 6 Class 5 — - Symbols for Boundary Dimensions and Running Accuracy
9 e orme equivalent | equivalent T | ae d Brg bore dia., nominal D Brg outside dia., nominal
— : 82 | toA63 Do o N ) e -
Cylindrical Roller Bearings Normal Class 6 Class 5 Class 4 Class 2 Ags  Deviation of a single bore dia. Aps  Deviation of a single outside dia.
Needle Roller Bearings _ Aamp  Single plane mean bore dia. deviation Apmp Single plane mean outside dia. Deviation
(solid type) Normal Class 6 Class 5 Class 4 Vg Bore dia. Variation in a single radial plane Vp, Outside dia. Variation in a single radial
Spherical Roller Bearings Normal Class 6 Class 5 — — Vamp Mean bore dia. Variation v E/IIane o dia. Variat
ean outside dia. Variation
Metric Normal Table | A64 ; . : bmp
Tapered Design Class 6X — Class 5 Class 4 — 83 | toA67 B Inner ring width, nominal
poller — ANSI/ABMA | ANSI/ABMA | ANSI/ABMA | ANSI/ABMA | ANSI/ABMA | Table | A68 4gs  Deviation of a single inner ring width € Outer ring width, nominal
SIS Inch Design CLASS4 | CLASS2 | CLASS3 | CLASSO | CLASS00 | 8.4 |andA69 Vgs  Inner ring width variation Acs  Deviation of a single outer ring width
: Table | A70 \ Outer ring width variation
Magneto Bearings Normal Class 6 Class 5 — — 85 |andA71 Kin  Radial runout of assembles brg inner ring “ ’
Thrust Ball Bearings Normal | Class6 | Class5 | Class4 — Table | A2, Sq  inner ring reference face (backface, where K.,  Radial runout of assembled brg outer ring
) ) Table applicable) runout with bore Sp  Variation of brg outside surface generatrix
Thrust Spherical Roller Bearings  Normal — — — — 87 | A5 Sia  Assembled brg inner ring face (back face) inclination with outer ring reference face
runout with raceway (backface)
JIS(Y Class 0 Class 6 Class 5 Class 4 Class 2 — — . . .
! © Si, Se Raceway to backface thickness variation Sea  Assembled brg outer ring face (backface)
;i'a DIN() PO P6 P5 P4 P2 — — of thrust brg runout with raceway
g
Ball ABEC 5 ABEC 7 ABEC 9 . .
%% Bearings ABEC1 | ABEC3 | (CLASSEP) | (CLASS 7P) | (CLASS 9P) TSZ'*’ 80 T Brg width, nominal —C T
SE|  ANSI/ Roller Table] | (A76 Ars  Deviation of the actual brg width
57| ABMA(E) | Bearings RBEC1 | RBEC3 | RBECS — — [ 8.8 ] and A77) (1 -
“ Tapered Roller Table| | (A68
Bearings CLASS 4 CLASS 2 CLASS 3 CLASSO | CLASS00 1 ] and A69) ’ l
Notes (%) JIS : Japanese Industrial Standards (2) DIN : Deutsch Industrie Norm éd B #D P
(3) ANSI/ABMA : The American Bearing Manufacturers Association —-——
Remarks The permissible limit of chamfer dimensions shall conform to Table 8.9 (Page A78), and the tolerances and permissible

tapered bore diameters shall conform to Table 8.10 (Page A80).
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BEARING TOLERANCES NSK

Table 8. 2 Tolerances for Radial Bearings (excluding Tapered Roller Bearings)
Table 8. 2. 1 Tolerances for Inner Rings and Widths of Outer Rings
4 dmp ® A4 as @ Vdp ® Vdmp ®
Nominal Bore Diameter
d Class 4 Normal Class 6 Class 5 Class 4 Class 2
(mm) Normal Class 6 Class 5 Class 4 Class 2 Diameter Class 2 Diameter Series Diameter Series Diameter Dlameter | DIameter |\ Normal Clgss Clgss Clz\ss Clgss
01,234 9 [o1]234] 9o [o1]234] o [01234] 9 [01234]01234
over incl. high low high  low |high low |high low |high low high  low |high low max. max. max. max. max max. | max. | max max. max
0.6(%) 25 0 - 8 0 -7 0 -5 0 -4 0 -25 0 -4 0 -2.5 10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 15
2.5 10 0 - 8 0 -7 0 -5 0 -4 0 =25 0 -4 0 =25 10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 15
10 18 0 - 8 0 -7 0 -5 0 -4 0 =25 0 -4 0 -25 10 8 6 9 7 5 5 4 4 3 25 6 5 3 2 1.5
18 30 0 - 10 0 -8 0 -6 0 -5 0 -25 0 -5 0 =25 13 10 8 10 8 6 6 5 5 4 25 8 6 3 25 15
30 50 0 - 12 0 =10 0 -8 0 -6 0 -25 0 -6 0 -2.5 15 12 9 13 10 8 8 6 6 5 25 9 8 4 3 15
50 80 0 - 15 0 =12 0 -9 0 -7 0 -4 0 -7 0 -4 19 19 11 15 15 9 9 7 7 5 4 11 9 5 35 2
80 120 0 - 20 0 =15 0 -10 0 -8 0 -5 0 -8 0 -5 25 25 15 19 19 11 10 8 8 6 5 15 11 5 4 2.5

120 150 0 - 25 0 -18 0 -13 0 =10 0 -7 0 -10 0 -7 31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 3.5

150 180 0 - 25 0 -18 0 -13 0 -10 0 -7 0 -10 0 -7 31 31 19 23 23 14 13 10 10 8 7 19 14 7 5 35

180 250 0 - 30 0 =22 0 =15 0 =12 0 -8 0 =12 0 -8 38 38 23 28 28 17 15 12 12 9 8 23 17 8 6 4

250 315 0 - 35 0 =25 0 -18 - - - - - - - - 44 44 26 31 31 19 18 14 - - - 26 19 9 - -

315 400 0 - 40 0 =30 0 -23 - - - - - - - - 50 50 30 38 38 23 23 18 - - - 30 23 12 - -

400 500 0 - 45 0 =35 - - - - - - - - 56 56 34 44 44 26 - - - - - 34 26 - - -

500 630 0 - 50 0 -40 - - - - - - - - - - 63 63 38 50 50 30 - - - - - 38 30 - - -

630 800 0o -75 |- - - - - - - - - - |- - - - - - - - - - - - - - - - - -

800 1000 0o -10 |- - - - - - - - - - |- - - - - - - - - - - - - - - - - -
1000 1250 0 =-125 |- - - - - - - - - - |- - - - - - - - - - - - - - - - - -
1250 1600 0 -160 |- - - - - - - - - - |- - - - - - - - - - - - - - - - - -
1600 2000 0 -200 - - - - - - - e - - - - - - - - - - - - - - - - -

Units : um

ABS (OrA Cs)(a) VBS (OrVCs) Kia Sd Sia\ (5) . .
Nominal Bore Diameter
Single Bearing Combined Bearings (4) oner R ﬂg)(% Inner Ring d
mm
Normal Class 5 Class 2 Normal Class 5 Class 2 Normal Class | Class | Class | Class Normal | Class 6 | Class 5 | Class 4 | Class 2 | Class 5 | Class 4 | Class 2 | Class 5 | Class 4 | Class 2 (mm)
Class 6 Class 4 Class 6 Class 4 6 4 2
high low high  low |high low [high low |high low |high low max. | max. | max. | max. max. max. max max max max max. max. max. max. max. max. over incl.
0O - 40 |0 =—-40|0 -40]|— — 0 =250 | 0 -250 12 12 5 2.5 15 10 5 4 2.5 15 7 3 15 7 3 15 0.6(1) 2.5
0O -120| 0 -40|0 -40|0 =250 0 -250 | O -—-250 15 15 5 2.5 15 10 6 4 25 15 7 3 15 7 3 15 25 10
0O -120| 0 -8 |0 -8 |0 =-250| 0 =250 | 0 -—250 20 20 5 25 15 10 7 4 2.5 15 7 3 15 7 3 15 10 18
0O -120 | 0 =120 | 0 =120 | O =250 | O -250 | O —250 20 20 5 25 15 13 8 4 3 2.5 8 4 15 8 4 2.5 18 30
0O -120 | 0 =120 | 0 -120 | 0 -250 | O -250 | O -—250 20 20 5 3 15 15 10 5 4 2.5 8 4 15 8 4 2.5 30 50
0O - 150 | 0 -150 | O -150 | O -380 | O -250 | O -—250 25 25 6 4 15 20 10 5 4 25 8 5 15 8 5 25 50 80
0O - 200|0 =200 0O =-200| 0O -380 |0 -380| 0 -380 25 25 7 4 2.5 25 13 6 5 2.5 9 5 2.5 9 5 2.5 80 120
0O - 250 0 -250 | 0O -250 | 0O -500 | O -380 | 0O -—380 30 30 8 5 2.5 30 18 8 6 2.5 10 6 25 10 7 2.5 120 150
0O - 250 0 -250| 0 -250 | 0O -500| O -380 | 0O -—380 30 30 8 5 4 30 18 8 6 5 10 6 4 10 7 5 150 180
0O - 3000 -300|0 -300|0 =500 |0 -500/|0 =500 30 30 10 6 5 40 20 10 8 5 11 7 5 13 8 5 180 250
0 - 350 | 0 =350 | - - 0 =500 | 0 =500 | - - 35 35 13 - - 50 25 13 - - 13 - - 15 - - 250 315
0O - 400 | O -400 | - - 0O -630 | 0O -630 | — - 40 40 15 - - 60 30 15 - - 15 - - 20 - - Bi15 400
0 -45 |- - |- = |= = |- - - 50 | 45 | - - - 65 35 - - - - - - - - 400 500
0 -50 |- - |- = |- = |- = |- - 60 | 50 | - - - 70 40 - - - - - - - - - 500 630
0 -70 |- - |- = |- - |- - /|- - 70 | - - - - 80 - - - - - - - - - - 630 800
0 -1000 |- - |- - |- - - |- - 80 | - - - - 90 - - - - - - - - - - 800 1000
0 -1250 |- - |- - |- = |- - |- - 100 | - - - - 100 - - - - - - - - - - 1000 1250
0 -1600 [ - - |- - |- - |- = |- - 120 | - - - - 120 - - - - - - - - - - 1250 1600
0 -2000 |- - |- - |- - |- - |- - 140 | - - - - 140 - - - - - - - - - - 1600 2 000
Notes () 0.6mm is included in the group. Remarks 1. The cylindrical bore diameter "no-go side" tolerance limit (high) specified in this table does not necessarily apply
(?) Applicable to bearings with cylindrical bores. within a distance of 1.2 times the chamfer dimension I (max.) from the ring face.
(3) Tolerance for width deviation and tolerance limits for the width variation of the outer ring should be the same bearing. 2. ABMA Std 20-1996: ABEC1-RBEC1, ABEC3-RBEC3, ABEC5-RBEC5, ABEC7-RBEC7, and ABEC9-RBEC9
Tolerances for the width variation of the outer ring of Class 5, 4, and 2 are shown in Table 8.2.2. are equivalent to Classes Normal, 6, 5, 4, and 2 respectively.

(4) Applicable to individual rings manufactured for combined bearings.
(5) Applicable to ball bearings such as deep groove ball bearings, angular contact ball bearings, etc.
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BEARING TOLERANCES NSK

Table 8. 2 Tolerances for Radial Bearings (excluding Tapered Roller Bearings)
Table 8. 2. 2 Tolerances for Outer Rings
Aomp Aps Vip V bmp @)
Nominal Outside
Diameter Class 4 Normal Class 6 Class 5 Class 4 Class 2
ass
D Open Type Shielded Open Type shielded) - Open Type | Open Type |Open Type
) Normal Class 6 Class 5 Class 4 Class 2 Siarmeter Class 2 p- b : l Sealed p- P : ‘Sealed Siametye‘: giame:;’: Dpiamefr Normal Clgss Clgss CIZSS Clezlss
Series Diameter Series Diameter Series Series Series Series
01,234 o [ o1 [234]234] o Jo1]23 401034 o Joszae| o [osoas] orzae
over incl. high low high  low high  low high  low high  low high  low high low max. max. max. max. max max. | max. | max. | max. max
2.5 6 0 - 8 0 -7 0 -5 0 -4 0 -25 0 -4 0 - 25 10 8 6 10 9 7 5 9 5 4 4 3 25 6 5 3 2 1.5
6 18 0 - 8 0 -7 0 -5 0 -4 0 -25 0 -4 0 - 25 10 8 6 10 9 7 5 9 5 4 4 3 25 6 5 3 2 1.5
18 30 0 - 9 0 -8 0 -6 0 -5 0 -4 0 -5 0 4 12 9 7 12 10 8 6 10 6 5 5 4 4 7 6 3 25 2
30 50 0 - 11 0 -9 0 -7 0 -6 0 -4 0 -6 0 4 14 11 8 16 11 9 7 13 7 5 6 5 4 8 7 4 3 2
50 80 0 - 13 0 =11 0 -9 0 -7 0 -4 0 -7 0 -4 16 13 10 20 14 11 8 16 9 7 7 5 4 10 8 5 3.5 2
80 120 0 - 15 0 -13 0 -10 0 -8 0 -5 0 -8 0 -5 19 19 11 26 16 16 10 20 10 8 8 6 5 11 10 5 4 25
120 %0 0 =-18 |0 =-15 |0 -11 |0 -9 [0 -5 0o -9 |0 -5 23| 23| 14 | 30 |19 |19 |11 |25 |11 | 8| 9| 7| 5 14 |11 | 6| 5 2.5
150 80 0 =-25|0 =-18 |0 -13 |0 =-10 [0 =7 0 -10 [0 -7 31 31 | 19 | 38 | 23| 23 | 14|30 | 13 |10 |10 | 8| 7 19 (14| 7| 5 35
180 25 0 -3 |0 -2 |0 -15 |0 -1 |0 -8 0o -1 [0 -8 38| 38| 23| - | 25|25 |15 | - |15 |11 |11 | 8| 8 23 | 15| 8| 6 4
250 Bill5 0 - 35 0 =25 0 -18 0 -13 0o -38 0 -13 0 -8 44 44 26 - 31 31 19 - 18 14 13 10 8 26 19 9 7 4
315 400 0 - 40 0 -28 0 =20 0 =15 0 -10 0 -15 0 -10 50 50 30 - 35 35 21 - 20 15 15 11 | 10 30 21 10 8 5
400 500 0 = 45 0 -33 0 -23 - - - - - - - - 56 56 34 - 41 41 25 - 23 17 - - - 34 25 12 - -
500 630 0 - 50 0 -38 0 -28 - - - - 63 63 38 48 48 29 - 28 21 - 38 29 14 -
630 800 0 - 75 0 -45 0 =35 - - - - - - - - 94 4 55 - 56 56 34 - 35 26 - - - 55 34 18 - -
800 1 000 0 -100 0 -60 - - - - - - - - - - 125 125 75 - 75 75 45 - - - - - - 75 45 - - -
1 000 1250 0 -125 | — - - - - - - - - - - - - - - -l -1 -=-1-1-1-1-1-1- - - - - - -
1250 1600 0 -160 | - - - - - - - - - - - - - - e e T e e e R - - - - - -
1 600 2000 0 -200 | - - - - - - - - - - - - - - - -l -1 -=-1-1-1-1-1-1- - - - - - -
2000 2500 0 =250 | - - - - - - - - - - - - - - i e e e e e e - - - - - -
Notes (%) 2.5mm is included in the group.
(2) Applicable only when a locating snap ring is not used.
(3) Applicable to ball bearings such as deep groove ball bearings and angular contact ball bearings. Units : um
(4) The tolerances for outer ring width variation of bearings of Classes Normal and 6 are shown in Table 8.2.1.
Remarks 1. The outside diameter "'no-go side" tolerances (low) specified in this table do not necessarily apply within a distance K ea Sp Sea(®) Vs ()
of 1.2 times the chamfer dimension I (max.) from the ring face. Nominal Outside
2. ABMA Std 20-1996: ABEC1-RBEC1, ABEC3-RBEC3, ABEC5-RBEC5, ABEC7-RBEC7, and ABEC9- RBEC9 Di
) ; iameter
are equivalent to Classes Normal, 6, 5, 4, and 2 respectively. D
Normal Class | Class | Class | Class | Class | Class | Class | Class | Class | Class | Class | Class | Class
6 5 4 2 5 4 2 5 4 2 5 4 2 (mm)
max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max over incl.
15 8 5 3 15 8 4 1.5 8 5 1.5 5 25 15 251 6
15 8 5 3 15 8 4 1.5 8 5 1.5 5 25 15 6 18
15 9 6 4 25 8 4 1.5 8 5 25 5 25 1.5 18 30
20 10 7 5 25 8 4 1.5 8 5 25 5 25 15 30 50
25 13 8 5 4 8 4 1.5 10 5 4 6 3 15 50 80
35 18 10 6 5 9 5 25 11 6 5 8 4 25 80 120
40 20 11 7 5 10 5 25 13 7 5 8 5 25 120 150
45 23 13 8 5 10 5 25 14 8 5 8 5 25 150 180
50 25 15 10 7 11 7 4 15 10 7 10 7 4 180 250
60 30 18 11 7 13 8 5 18 10 7 11 7 5 250 8IS
70 35 20 13 8 13 10 7 20 13 8 13 8 7 B35 400
80 40 23 - - 15 - - 23 - - 15 - - 400 500
100 50 25 - - 18 - - 25 - 18 500 630
120 60 30 - - 20 - - 30 - - 20 - - 630 800
140 75 - - - - - - - - - - - - 800 1 000
160 | - - - - - - - - - - - - - 1000 1250
19 | - | - | - - - | - - - | - - - - - 1250 1 600
220 | - - - - - - - - - - - - - 1 600 2 000
250 | - | - | - - - | - - - | - - - - - 2000 2500
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BEARING TOLERANCES

Table 8. 3 Tolerances for Metric Design Tapered Roller Bearings

Table 8. 3. 1 Tolerances for Inner Ring Bore Diameter and Running Accuracy

Nominal Bore A a4mp A s Vip V dmp
Diameter
Normal Class 6 Normal| Class | Class | Class [Normal| Class | Class | Class
(mm) Class 6X Class 5 Class 4 Class4  Ichssex| 6 | 5 | 4 |ClassoX| 6 4
over incl.  high  low high  low high  low high  low max. | max. | max. | max. | max. [ max. | max. | max.
10 18 0 -8 0 -7 0 -5 0 -5 8 7 5 4 6 5 5 4
18 30 0 -10 0 -8 0 -6 0 -6 10 8 6 5 8 6 5 4
30 50 0 -12 0 -10 0 -8 0 -8 12 10 8 6 9 8 5 5
50 80 0 -15 0 -12 0 -9 0 -9 15 12 9 7 11 9 6 5
80 120 0 =20 0 =15 0 =10 0 -10 20 15 11 8 15 11 8 5
120 180 0 -25 0 -18 0 -13 0 -13 25 18 14 10 19 14 9 7
180 250 0 -30 0 -22 0 =15 0 -15 30 22 17 11 23 16 11 8
250 315 0 -35 0 -25 0 -18 0 -18 35 - - - 26 - - -
315 400 0 -40 0 -30 0 -23 0 -23 40 - - - 30 - - -
400 500 0 -45 0 -35 0 =27 0 =27 - - - - - - - -
500 630 0 -50 | 0 -40 | - - - - -l -1 -1-=-1=-1-1-1-
630 800 0 =75 | 0 -60 | - - - - -l -1 -=-1-=-1-1-1-1-
Remarks 1. The bore diameter "no-go side" tolerances (high) specified in this table do not necessarily apply within a distance

2. Some of these tolerances conform to the NSK Standard.

of 1.2 times the chamfer dimension I (max.) from the ring face.

Table 8. 3. 2 Tolerances for Outer Ring Outside Diameter and Running Accuracy

Nominal Outside A pmp Aps Vop Vbmp
Diameter
Normal Class 6 Normal| Class | Class | Class |Normal| Class | Class | Class
(mm) Class 6X Class 5 Class 4 Class4  \classex| 6 | 5 Class6x| 6 4
over incl.  high  low high  low high  low high  low max. | max. | max. | max. | max. | max. | max. | max.
18 30 o -9 0 -8 0 -6 0 -6 9 8 6 5 7 6 5 4
30 50 0 - 11 0 -9 0 -7 0 -7 11 9 7 5 8 7 5 5
50 80 0 -13 0 -11 0 -9 0 -9 13 11 8 7 10 8 6 5
80 120 0o =15 0 -13 0 =10 0 -10 15 13 10 8 11 10 7 5
120 150 0 -18 0 -15 0 -11 0 -11 18 15 11 8 14 11 8 6
150 180 0o -25 0 -18 0 -13 0 -13 25 18 14 10 19 14 9 7
180 250 0 -30 0 -20 0 -15 0 -15 30 20 15 11 23 15 10 8
250 ils 0 -35 0 -25 0 -18 0 -18 35 25 19 14 26 19 13 9
315 400 0 - 40 0 -28 0 -20 0 -20 40 28 22 15 30 21 14 10
400 500 0 -45 0 -33 0 -23 0 -23 45 - - - 34 - - -
500 630 0 - 50 0 -38 0 -28 0 -28 50 - - - 38 - - -
630 800 0 -75 |0 -45 | - - - - - - - - - - - -
800 1000 0 -100 0 -60 - - - - - - - - - - - -
Remarks 1. The outside diameter "no-go side" tolerances (low) specified in this table do not necessarily apply within a distance

2. Some of these tolerances conform to the NSK Standard.

A 64

of 1.2 times the chamfer dimension I (max.) from the ring face.

Units : pm
Kia Sq Sia
Normal | Class | Class | Class | Class | Class | Class
Class6X| 6 5 4
max. | max. | max. | max. | max. | max. | max.
15 7 35 25 7 3 3
18 8 4 3 8 4 4
20 10 5 4 8 4 4
25 10 5 4 8 5 4
30 13 6 5 9 5 5
35 18 8 6 10 6 7
50 20 10 8 11 7 8
60 25 13 10 13 8 10
70 30 15 12 15 10 14
70 35 18 14 19 13 17
85 | 40 20 - 22 - -
100 | 45 | 22 - 27 - -
Units : pm
K ea S D S ea
Normal | Class | Class | Class | Class | Class | Class
Class6X| 6 5 4 5 4
max. | max. | max. | max. | max. | max. | max.
18 9 6 4 8 4 5
20 10 7 5 8 4 5
25 13 8 5 8 4 5
35 18 10 6 9 5 6
40 20 11 7 10 5 7
45 23 13 8 10 5 8
50 25 15 10 11 7 10
60 30 18 11 13 8 10
70 35 20 13 13 10 13
80 40 23 15 15 11 15
100 50 25 18 18 13 18
120 60 30 - 20 - -
120 75 35 - 23 - -

=T
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Table 8. 3 Tolerances for Metric Design
Table 8. 3. 3 Tolerances for Width, Overall Bearing Width,

Tapered Roller Bearings
and Combined Bearing Width

Units : um
Nominal Bore As. Ace Aty Ring wm;r‘] with Rollers Outer Ring Eﬂez’;lve Width Deviation OveraZComblned BeanngéVldth Dejanon Memfinel Bere
Diameter Tis Tz B2 Bas: ZCss Diameter
Normal Class 5 Normal Class 5 Normal Class 5 All classes of double- | All classes of four-row
(mm) Class6 | C18s86X | Clagqs Class6 | C18536X | Clagqa Class 6 Class 6X Class 4 Normal Class 6X Normal Class 6X row bearings bearings (mm)
over incl. high low |high low [high low |high low [high low |high low high low high low| high low high low high low high low high low high low high low over incl.
10 18 0 -120|0 =50 |0 =200 |0 =120 |0 =100 | 0O =200 |+200 0 |+100 0 |+200 -200 +100 0 | + 50 0 +100 0| + 50 0 + 200 - 200 - - 10 18
18 30 0 -120(0 =-50 |0 =-200|0 =-120 |0 =-100| 0 =200 |+200 0 | +100 0 |+200 -200 +100 0| + 50 0 +100 0| + 50 0 + 200 - 200 - - 18 30
30 50 0 -120(0 -50 |0 =-240|0 =120 |0 =-100| 0 =240 |+200 0 |+100 0 |-+200 =200 +100 0| + 50 0 +100 0| + 50 0 + 200 - 200 - - 30 50
50 80 0O -150|(0 -50 |0 -300|0 =150 |0 =100 |0 =-300 |+200 0 | +100 0 |+200 -200 +100 0 | + 50 0 +100 0| + 50 0 + 300 - 300 |+ 300 - 300 50 80
80 120 0O -200|(0 -50 |0 =-400|0 =-200|0 =-100| 0 =400 |+200 =200 |+100 O |+200 =200 +100 -100 | + 50 0 +100 -100 | + 50 0 + 300 - 300 |+ 400 - 400 80 120
120 180 O =-250|0 =-50 [0 =500 |0 =250 |0 =100 |0 =500 |+350 =250 |+150 O |+350 -250 +150 -150 | + 50 0 +200 -100 | +100 0 + 400 - 400 |+ 500 - 500 120 180
180 250 O -300|0 =-50 [0 -600|0 =300 |0 =-100|0 =600 |+350 =250 |+150 O |+350 -250 +150 -150 | + 50 0 +200 -100 | +100 0 + 450 - 450 |+ 600 - 600 180 250
250 315 0 -350|0 =50 |0 =700 |0 =350 |0 =-100|0 =700 |+350 =250 |+200 O |+350 =-250 +150 -150 | +100 0 +200 -100 | +100 0 + 550 - 550 |+ 700 - 700 250 315
315 400 O -400[0 -50 |0 =-800|0 =-400 |0 =-100|0 =800 | +400 =-400 |-+200 O |+400 =400 +200 -200 | +100 0 +200 -200 | +100 0 + 600 - 600 |+ 800 - 800 315 400
400 500 O -450 | - - 0 -800|0 -450 |- - 0 -800 | +400 -400 - - | +400 -400 - - - - - - - - + 700 - 700 |+ 900 - 900 400 500
500 630 0 -500 |- - 0 -800|0 -500 |- - 0 -800 | +500 -500 - - | +500 -500 - - - - - - - - + 800 - 800 | +1000 -1000 500 630
630 800 0O -750 |- - 0 -800|0 -750 |- - 0 -800 | +600 =600 - - | +600 -600 - - - - - - - - +1 200 -1200 | +1500 -1500 630 800
Remarks The effective width of an inner ring with rollers T, is defined as the overall bearing width of an inner ring with rollers
combined with a master outer ring.
The effective width of an outer ring T, is defined as the overall bearing width of an outer ring combined with a master
inner ring with rollers.
T B
~C "—C ";C‘,ﬂ —T,— —T,——
j ‘)‘ — Master : Master Inner Ring with Rollers
‘Q- s a Outer Ring ﬂ:
- ’ B, ’ | |
4 ¢d¢D i I B D 1 S
‘ ¢d ¢ T?D | ,¢ld | S (¥

= |
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Table 8. 4 Tolerances for Inch Design Tapered Roller Bearings
(Refer to page A58 Table 8. 1 for the tolerance class "CLASS « " that is the tolerance classes of ANSI/ABMA.)
Table 8. 4. 1 Tolerances for Inner Ring Bore Diameter

Units : pm
M =T — B,
Nominal Bore Diameter ~C r‘—C C,—
d 4 ds j "] ¢
over incl. CLASS 4,2 CLASS 3,0 CLASS 00 d‘ 1]
(mm) 1/25.4 (mm) 1/25.4 high low high low high low B T B,
4—-— ¢d 4D +—-++—-—t¢d ¢D +—- -— - ¢d ¢D
= = 76.200 3.0000 + 13 0 +13 0 +8 0 ‘ ‘
76.200 3.0000 266.700 10.5000 + 25 0 +13 0 +8 0
266.700 10.5000 304.800 12.0000 + 25 0 +13 0 - - Z t E
304.800 12.0000 609.600 24.0000 + 51 0 +25 0 - -
609.600 24.0000 914.400 36.0000 + 76 0 +38 0 - - KBE Kv
914.400 36.0000 1219.200 48.0000 +102 0 +51 0 - -
1219.200 48.0000 = = +127 0 +76 0 - -
Table 8. 4. 2 Tolerances for Outer Ring Outside Diameter and Radial Runout of Inner and Outer Rings
Units : um
Nominal Outside Diameter
A Ds K iar K ea
over incl. CLASS 4,2 CLASS 3,0 CLASS 00 CLASS 4 CLASS 2 CLASS 3 CLASS 0 CLASS 00
(mm) 1/25.4 (mm) 1/25.4 high low high low high low max. max. max. max. max.
= = 266.700 10.5000 + 25 0 +13 0 +8 0 51 38 8 4 2
266.700 10.5000 304.800 12.0000 + 25 0 +13 0 +8 0 51 38 8 4 2
304.800 12.0000 609.600 24.0000 + 51 0 +25 0 - - 51 38 18 - -
609.600 24.0000 914.400 36.0000 + 76 0 +38 0 - - 76 51 51 - -
914.400 36.0000 1219.200 48.0000 +102 0 +51 0 - - 76 - 76 - -
1219.200 48.0000 = = +127 0 +76 0 - - 76 - 76 - -
Table 8. 4. 3 Tolerances for Overall Width and Combined Width
Units: pm
Nominal Bore Diameter Double-Row Bearings (KBE Type) Four-Row Bearings
A+s (KV Type)
A Ba2s Bas» Cas
. CLASS 3 CLASS 3
over incl. CLASS 4 CLASS 2 CLASS 0, 00 CLASS 4 CLASS 2 CLASS 0,00 CLASS 4,3
D=508.000 (mm) | D>>508.000 (mMm) D=508.000 (mm) | D>508.000(mm)
(mm) 1/25.4 (mm) 1/25.4  high low high low high low high low high low high low high low high low high low high low high low
= = 101.600 4.0000 +203 0 | +203 0 | +203 -203 |+203 -203 | +203 -203 +406 0 +406 0 +406 -406 +406 -406 +406 -406 +1524 -1524
101.600 4.0000 | 304.800 12.0000 +356 —254 | +203 0 |+203 -203 [+203 =-203 | +203 -203 +711 -508 +406 -203 +406 -406 +406 —406 +406 —406 +1524 -1524
304.800 12.0000 | 609.600 24.0000 +381 -381 |+381 -381 |+203 -203 |+381 -381 - - +762 -762 +762 -762 +406 —-406 +762 -762 - - +1524 -1524
609.600  24.0000 = = +381 -381 - - +381 -381 |+381 -381 - - +762 -762 - - +762 -762 +762 -762 - - +1524 -1524
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Table 8. 5 Tolerances
Table 8. 5. 1 Tolerances for Inner Rings

Nominal taE A dmp \ dp Vdmp A Bs (or A Cs) ®
Diameter
d
(G Normal Class 6 Class 5 Normal Class | Class Normal Class | Class Normal Class 5
6 Class 6
over incl. high low |high low |[high low |max. |[max. | max. | max. | max. | max.| high low | high low
25 10 0 -81] 0 -7 0 -5 6 5 4 6 5 3 0 -120| O - 40
10 18 0 -81] 0 -7 0 -5 6 5 4 6 5 3 0 -120| O - 80
18 30 0 -10 | O -8 0 -6 8 6 5 8 6 3 0 -120| O -120

Note
bearing.

(1) The width deviation and width variation of an outer ring is determined according to the inner ring of the same

Remarks The bore diameter "no-go side" tolerances (high) specified in this table do not necessarily apply within a distance of

1.2 times the chamfer dimension I (max.) from the ring face.

Table 8. 5. 2 Tolerances

for Magneto Bearings
and Width of Outer Rings

Units : um
Vs (0r Ves) () Ars Kia Sq Sia
Normal Normal Class 6
Class 6 Class 5 Class 5 Normal Class 6 Class 5 Class 5 Class 5
max. max. high low max. max. max. max. max.
15 5 +120 -120 10 6 4 7 7
20 5 +120 -120 10 7 4 7 7
20 5 +120 -120 13 8 4 8 8
for Outer Rings
Units : um
\ Dmp Kea Sea Sop
Class | Class Class | Class | Class | Class
Normal 5 5 Normal 6 5 5 5
max. | max. | max. | max. | max. | max. | max. | max.
6 5 3 15 8 5 8 8
7 6 3 15 9 6 8 8
8 7 4 20 10 7 8 8

Nominal Outside 4 Dmp Vpp
Dlarlgeter Bearing Series E Bearing Series EN
(mm) Normal Class 6 Class 5 Normal Class 6 Class5  |Normal| C1ass Clgss
over incl.  high low | high low | high  low high  low high low | high low | max. | max. | max.
6 18 + 8 0 +7 0 +5 0 0 -8 0 -7 0 -5 6 5 4
18 30 + 9 0 +8 0 +6 0 0 -9 0 -8 0 -6 7 6 5
30 50 +11 0 +9 0 +7 0 0 -11 0 -9 0 -7 8 7 5
Remarks The outside diameter "no-go side" tolerances (low) do not necessarily apply within a distance of 1.2 times the

chamfer dimension I (max.) from the ring face.
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Table 8. 6 Tolerances for Thrust Ball Bearings

Table 8. 6. 1 Tolerances for Shaft Washer Bore Diameter and Running Accuracy

NSK

Table 8. 6. 2 Tolerances for Outside Diameter of Housing Washers and Aligning Seat Washers

Units : pm

Aligning Seat Washer

Units : pm
Non_unal Bore A dmp or A gamp Vdp or Vgazp SiorSe(y)
Diameter
dord, I I
Normal Normal
) Class 6 Class 4 Class 6 Class Normal Class Class Cliss
Class 5 Class 5
over incl. high low high low max. max. max. max. max. max.
= 18 0 - 8 0 -7 6 5 10 5 3 2
18 30 0 - 10 0 -8 8 6 10 5 3 2
30 50 0 - 12 0 -10 9 8 10 6 3 2
50 80 0 - 15 0 -12 11 9 10 7 4 3
80 120 0 - 20 0 -15 15 11 15 8 4 3
120 180 0 - 25 0 -18 19 14 15 9 5 4
180 250 0 - 30 0 -22 23 17 20 10 5 4
250 Bill5 0 - 35 0 -25 26 19 25 13 7 5
315 400 0 - 40 0 =30 30 23 30 15 7 5
400 500 0 - 45 0 -35 34 26 30 18 9 6
500 630 0 - 50 0 —-40 38 30 35 21 11 7
630 800 0 - 75 0 =50 - - 40 25 13 8
800 1000 0 -100 - - - - 45 30 15 -
1000 1250 0 —-125 - - - - 50 35 18 -

Note () For double-direction bearings, the thickness variation doesn't depend on the bore diameter d, , but on d for single-
direction bearings with the same D in the same diameter series.
The thickness variation of housing washers, Se, applies only to flat-seat thrust bearings.

r—#i—
L—¢D

T
-

AT2

—¢d —

Nominal Outside Diameter of A omp v Outside Diameter
Bearing or Aligning _ Dp Deviation
Seat Washer Fat Seat Type e e Ao
DorDs Normal Normal
(mm) Class 6 Class 4 Ejlzrsrsngl Class 6 | Class 4 glzrsrsngl
Class 5 Class 5
over incl. high low high low high low max. max. high low
10 18 0 -1 0 -7 0 - 17 8 5 0 - 25
18 30 0 - 13 0 -8 0 - 20 10 6 0 - 30
30 50 0 - 16 0 -9 0 - 24 12 7 0 - 35
50 80 0 - 19 0 -11 0 - 29 14 8 0 - 45
80 120 0 - 22 0 =13 0 - 33 17 10 0 - 60
120 180 0 - 25 0 -15 0 - 38 19 11 0 - 75
180 250 0 - 30 0 -20 0 - 45 23 15 0 - 90
250 315 0 - 35 0 -25 0 - 53 26 19 0 -105
315 400 0 - 40 0 -28 0 - 60 30 21 0 -120
400 500 0 - 45 0 -33 0 - 68 34 25 0 -135
500 630 0 - 50 0 -38 0 - 75 38 29 0 -180
630 800 0 - 75 0 —-45 0 -113 55 34 0 -225
800 1000 0 -100 - - - - 75 - - -
1000 1250 0 -125 - - - - - - - -
1250 1600 0 -160 - - - - - - - -
—*
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Table 8. 6. 3 Tolerances for Thrust Ball Bearing Height and Central Washer Height Table 8. 7 Tolerances for Thrust Spherical Roller Bearings
Units : pm . . .
- — Table 8. 7. 1 Tolerances for Bore Diameters of Shaft Rings and Height (Class Normal)
; Flat Seat Type Aligning Seat Washer Type With Aligning Seat Washer Height Deviation
Nominal Bore .
i of Central Washer Units : um
Diameter Avsor A s Aris Arssor Aes Arss Avrasor Ags A1s Ags )
dE Nominal Bore Reference
Normal, Class 6| Normal, Class 6 Normal Normal Normal Normal Normal, Class 6 Diameter A v
(mm) Class 5, Class 4 | Class 5, Class 4 Class 6 Class 6 Class 6 Class 6 Class 5, Class 4 d dmp dp Sq As
- - - : - - - mm
over incl. high low high low high  low high  low high low high low high low (mm)
over incl. high low max. max. high low
= 30 0 - 75 |+ 50 =150 0 - 75 |+ 50 -150 |+ 50 - 75 | +150 =150 0 - 50
30 50 0 -100 |+ 75 =200 0 -100 |+ 75 -200 |+ 50 =100 | +175 =200 0 - 75 50 80 0 =15 11 25 +150 -150
50 80 0 =125 | +100 -250 0 -125 | +100 -250 |+ 75 =125 | +250 =250 0 -100 80 120 0 -20 15 25 +200 =200
120 180 0 =25 19 30 +250 -250
80 120 0 =150 | +125 =300 0 -150 | +125 =300 |+ 75 =150 | +275 =300 0 -125
120 180 0 =175 | +150 =350 0 -175 | +150 =350 |+100 =175 | +350 =350 0 =150 180 250 0 =30 23 30 +300 -300
180 250 0 —200 | +175 =400 0 -200 | +175 -400 |+100 =200 | +375 =400 0 =175 250 315 0 -35 26 35 +350 -350
315 400 0 -40 30 40 +400 —400
250 315 0 =225 | +200 -450 0 =225 | +200 -450 |+125 =225 | +450 -450 0 —200
il 400 0 =300 | +250 -600 0 =300 |+250 -600 |+150 =275 |+550 =550 0 -250 400 500 0 —45 34 45 +450 -450
Note (1) For double-direction bearings, its classification depends on d for single-direction bearings with the same D in the Remarks The bore diameter "no-go side" tolerances (high) specified in this table do not
same diameter series. necessarily apply within a distance of 1.2 times the chamfer dimension I (max.)
Remarks A 15 in the table is the deviation in the respective heights T in figures below. from the ring face.
Table 8. 7. 2 Tolerances for Housing Ring
Diameter (Class Normal)
Units : um
Nominal Outside Diameter
D A Dmp
(mm)
over incl. high low
#d 120 180 0 - 25
o F“Sdﬂ 180 250 0 - 30
% . 250 315 0 - 35
@ 3Ty
] | 315 400 0 - 40
¢D #D 400 500 0 - 45
500 630 0 - 50
¢D,
630 800 0 - 75
800 1000 0 —-100
—#d — Remarks The outside diameter "no-go side"
i I tolerances (low) specified in this
B ¢‘d T T, table do not necessarily apply
T 2 T, within a distance of 1.2 times the
chamfer dimension I' (max.) from
$D the ring face.

%4
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o
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Table 8. 8 Tolerances of

CLASS 5P, CLASS 7P, and CLASS 9P

(1) Tolerances for Inner Rings

Nominal A dmp A gs Vdp Vdmp Ass
Bore
Dlargeter Single Brgs
CLASS 5P CLASS 5P CLASS 5P CLASS 5P [~ prccep
CLASS 7P CLASS 9P CLASS 7P CLASS 9P CLASS 7P CLASS 9P CLASS 7P CLASS9P | CLASSS5P
(mm) CLASS 7P
CLASS 9P
over incl. high  low | high low | high low | high low max. max. max. max. high  low
= 10 0 =51 0 -25 0 =51 0 -25 25 13 25 13 0 -254
10 18 0 =51 0 -25 0 -51 0 -25 25 13 25 13 0 -254
18 30 0 =51 0 -25 0 -51 0 -25 25 13 25 13 0 -254
Note

(+) Applicable to bearings for which the axial clearance (preload) is to be adjusted by combining two selected bearings.

Remarks For the CLASS 3P and the tolerances of Metric design Instrument Ball Bearings, it is advisable to consult NSK.

(2) Tolerances for

. A Dmp A Ds \% Dp \ Dmp
Nominal
Outside
Diameter CLASS 5P CLASS 9P CLASS5P |CLASS| CLASS5P |CLASS
D CLASS 7P CLASS 7P 9P CLASS 7P 9P
(mm) gtﬁgg % CLASS 9P Shielded Shielded Shielded
ielde! ielde ielde
Open Sealed Open Open Sealed Open | Open Sealed Open
over incl. high low high  low | high low high  low high  low max. | max. | max. | max. | max. | max.
= 18 0 -5.1 0 -25 -51 | +1 -6.1 0 -25 25 5.1 13 25 5.1 13
18 30 0 -5.1 0 -3.8 -51 | +1 -6.1 0 -3.8 25 5.1 2 25 5.1 2
30 50 0 -51 0 -38 =51 | +1 -6.1 0 -38] 25 51 2 25 5.1 2

AT76

Notes (%) Applicable to flange width variation for flanged bearings.

(?) Applicable to flange back face.

Instrument Ball Bearings (Inch design)

(ANSI/ABMA Equivalent)

and Width of Outer Rings

NSK

Units : um
(or A ¢s) Vs Kia Sia Sd
Combined Brgs (1)
CLASS 5P CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS | CLASS
5P P 9P 5P P 9P 5P P 9P 5P P 9P
CLASS 7P
CLASS 9P
high  low max. max. max. max. max. max. max. max. max. max. max. max.
0 -400 51 25 1.3 3.8 25 1.3 7.6 2.5 1.3 7.6 25 1.3
0 -400 51 25 1.3 3.8 25 1.3 7.6 2.5 1.3 7.6 25 1.3
0 -400 5.1 25 1.3 3.8 3.8 25 7.6 3.8 1.3 7.6 3.8 1.3
Outer Rings )
Units : um
Flange
Vs (9) Sp Kea Sea Deviation of _— Badgcace
- Deviation of
Flange Outside . Runout
. Flange Width |, -
Diameter with
Ap s Acis Raceway
CLASS | CLASS |CLASS |CLASS |CLASS |CLASS |CLASS |CLASS |CLASS |CLASS |CLASS |CLASS () Sear
5P P 9P 5P P 9P 5P P 9P 5P P 9P
CLASS 5P CLASS5P  |CLASSS5P
CLASS 7P CLASS 7P [CLASST7P
max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | max. | high low high low max.
5.1 25 1.3 7.6 3.8 1.3 5.1 3.8 1.3 7.6 5.1 1.3 0 -254 0 -508| 7.6
5.1 2.5 13 7.6 3.8 1.3 5.1 3.8 25 7.6 5.1 25 0 -25.4 0 -50.8 7.6
5.1 2.5 13 7.6 3.8 1.3 5.1 5.1 25 7.6 5.1 25 0 -25.4 0 -50.8 7.6
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I (max.) or I'; (max.)

Table 8. 9 Chamfer Dimension Limits (for Metric Design Bearings)

NSK

,‘i_';. (Axial Direction) Table 8. 9. 1 Chamfer Dimension Limits for Radial Table 8. 9. 2 Chamfer Dimension Limits for Table 8. 9. 3 Chamfer Dimension Limits for Thrust Bearings
E £ r (min.) or Bore Surface or Bearings (excluding Tapered Tapered Roller Bearings
~ s I, (min.) Outside Surface Roller Bearings) Units : mm Units : mm Units : mm
gl= - o
E |8 . Permissible i Reference Permissible ' i Reference Permissible Chamfer Reference
<13 Chamfer Nominal Bore Permissible Chamfer comer Chamfer Nominal Bore or | Permissible Chamfer comer Permissible Chamfer pimension for Shaft
T |E I (min.) or Dimension Diameter Dimension for Radius of Dimension ~ Nominal Outside | Dimension for Inner/ Radius of Dimension for Shaft  (or Central)/Housing | Comer Radius of
2= /Iy (min.) for Inner/ Inner/Outer Rings Shatt for Inner/ Diameter (1) Outer Rings Shaft (or Central)/Housing Washers Shaft or Housing
S ;. Outer Rings I' (max.) or I'; (max.) aft or Outer dorD I (max.) aft or Wi I (max,) o I (max) ra
e I (min.) or Housing I'y Rings Housing I'y P Gt & (i) ) O T (max.
- Fi(min)  gyer incl. | pRadial | Axdal max. I (min.) over incl. | pRadial | Axial max. Radial or Axial Direction max.
= Rin - -
g g 0l 01 0.2 0.05 0.15 - - 03 06 0.15 0.05 0.1 0.05
= 52 0.08 - - 0.16 0.3 0.08
S 58 - - 0.08 0.16 0.08
P QE; g 0.1 0.2 0.4 0.1 03 _ 40 0.7 1.4 03
© - . .
< 5 % 0.15 - — 0.3 0.6 0.15 40 - 0.9 1.6 0.1 0.2 0.1
=i= ]
(2N eNs) 0.2 - - 0.5 0.8 0.2 0 11 17
0.6 ' ' 0.6 0.15 0.3 0.15
- 40 0.6 1 40 - 13 2
LS 40 - 0.8 1 03 0.2 0.5 0.2
1 - 50 1.6 25 1 aE 08 03
. . . - 40 1 2 50 - 1.9 3 : ’ ’
I' : Chamfer Dimension of Inner/Outer Ring 0.6 40 _ 13 2 0.6
Iy : Chamfer Dimension of Inner/Outer Ring (Front Side) : _ 120 23 3 0l6 15 0.6
or of Central Washer of Thrust Ball Bearings L - 50 15 3 . 15 120 250 28 35 15
50 - 1.9 3 250 - 35 4 1 2.2 1
Remarks The precise shape of chamfer surfaces has not _ 120 Py 35 1.1 2.7 1
been specified but its profile in the axial plane shall 1.1 120 - o " 1 - 120 2.8 4
not intersect an arc of radius I (min.) or I'; (min.) : 2 120 250 35 45 2
touching the side face of an inner ring or central washer and _ 120 23 4 250 - 4 5 15 35 15
bore surface, or the side face of an outer ring and outside 15 ’ 15
surface. 120 - 3 5 - 120 35 5 2 4 2
- 80 3 45 25 120 250 4 5.5 2 21 4.5 2
2 80 220 35 5 2 250 - 4.5 6
220 - 3.8 6
- 120 4 55 3 55 25
- 280 4 6.5 120 250 4.5 6.5 4 6.5 3
21 280 - 4.5 7 2 8 250 400 5 7 25 5 8 4
400 - 55 7.5
- 100 3.8 6
25 100 280 45 6 2 - 120 5 7 6 10 5
280 - 5 ’ . 120 250 55 75 s 5 125 .
_ 280 5 8 250 400 6 8 ' ’
3 280 _ 55 s 25 400 - 6.5 8.5 9.5 15 8
4 - - 65 9 3 5 - 180 | 65 8 4 12 18 10
5 - - 8 10 4 180 - 7.5 9
15 21 12
6 - - 10 13 5 6 - 180 7.5 10 5
7.5 - - 12,5 17 6 180 - 9 11 19 25 15
o5 - - 15 19 8 - — -
Note (%) Inner Rings are classified by d and Outer Rings
12 - - 18 24 10 by D.
15 - - 21 30 12
19 - - 25 38 15

Remarks For bearings with nominal widths less than
2mm, the value of I' (max.) in the axial
direction is the same as that in the radial
direction.
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Table 8.10 Tolerances for Tapered Bores (Class Normal)

Nominal Tapered Bore Tapered Bore with Deviation in Single Plane Taper1:30
Mean Bore Diameter g Units: um
o
"Ie‘ Nominal Bore Diameter
a|N d A dmp A dimp ~ A dmp Vdp (OO
E (mm)
~ over incl. high low high low max.
80 120 +20 0 +35 0 22
o _ 120 180 +25 0 +40 0 40
— |0 180 250 +30 0 +46 0 46
= ] 2
E g 250 315 +35 0 +52 0 52
- D E<) Silis 400 +40 0 +57 0 57
- ~ ~
- + I + 400 500 +45 0 +63 0 63
= S
- g 500 630 +50 0 +70 0 70
| Notes () Applicable to all radial planes of tapered bores.
L (?) Not applicable to diameter series 7 and 8.
Remarks For a value exceeding 630 mm, please contact NSK.
S e |
8.2 Selection of Accuracy Classes
d - Nominal Bore Diamet For general applications, Class Normal tolerances are
d ' Tﬁmma_ :)ng lame e; L End of T a8 adequate in nearly all cases for satisfactory
T T eoref;fz |admit3r 0 1 /fggg nd ot fapered Bore T 130 died+/30B performance, but for the following applications,
aper 1. 1=0+ L L aper L. =a+ bearings having an accuracy class of 5,4 or higher
A damp - Single Plane Mean Bore Diameter Deviation in Theoretical Diameter of Smaller End of Bore are more suitable
Ag}mp Singlz_Plane Mear_l B_ore_Diam_eteIr De;i_a:ioln in Theoretical Diameter of Larger End of Bore For reference, in fable 8.11, examples of applications
‘g : Eore' |e}r:1eter \'/;natlo.r(\jtlrr: asingle radial plane and appropriate tolerance classes are listed for various
o ' Hg?;??aggf/r\ngl?:}l}apere d Bore bearing requirements and operating conditions.
Taper 1:12 Taper 1:30 . o o
0L.=2°23°9.4 o=57"17.4 Table 8. 11 Typical Tolerance Classes for Specific Applications (Reference)
=2.38594° =0.95484° " p
=0.041643 rad =0.016665 rad %%ﬂggn%eggggmgﬂg Examples of Applications Tolerance Classes
VTR Drum Spindles P5
Taper 1: 12 Magnetic Disk Spindles for
P ni Computers PS5, P4, P2
ts ) R
nes - um Machine-Tool Main Spindles P5, P4, P2
Nominal Bc;jre Diameter 4 y y O High rqnn(;ng accuracy Rotary Prg:tingfpfessesl P5
mp dimp = ddmp p is require; Rotary Tables of Vertical
(mm) Presses, etc. } PS5, P4
over incl. high low high low max Roll Necks of Cold Rolling } .
P - 33 0 o1 o 3 Mill Backup Rolls Higher than P4
30 50 +39 0 +25 0 16 Slewing Bearings for Parabolic :
50 80 +46 0 +30 0 19 Antennas Higher than P4
80 120 +54 0 +35 0 22 .
120 180 +63 0 +40 0 20 Dental Drills CLASS 7P, CLASS 5P
180 250 +72 0 +46 0 46 Gyroscopes CLASS 7P, P4
gig iég igé 8 ig% 8 g% Extra high speed is High Frequency Spindles CLASS 7P, P4
400 500 +97 0 +63 0 63 required Superchargers P5, P4
500 630 1110 0 170 0 70 Centrifugal Separators P5, P4
388 1 888 +}ﬁ8 8 +§8 8 - Main Shafts of Jet Engines Higher than P4
+ + - i
i (2328 % ggg _&gg 8 +i(2)g 8 - Low torque and low Gyroscope Gimbals CLASS 7P, P4
- - torque variation are Servomechanisms CLASS 7P, CLASS 5P
Notes (t) Applicable to all radial planes of tapered bores. required ) .
(2) Not applicable to diameter series 7 and 8. Potentiometric Controllers CLASS 7P
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