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Table 6.6 Tolerance of tapered roller bearings of J series (Metric series)
Table 6.6 (1) Inner rings

NTN

Nominal Mean bore diameter deviation Bore diameter variation Mean bore diameter
bore A V. variation
diameter dmp dp
Vdmp
d
mm Class Class Class Class Class Class Class Class |Class Class Class Class
K N C B K N C B K N C B
over incl. | high low high low high low high low max max
10 18 0 -12 0 -12 0 -7 0 -5 12 12 4 3 9 9 5 4
18 30 0 -12 0 -12 0 -8 0 -6 12 12 4 3 9 9 5 4
30 50 0 -12 0 -12 0 -10 0 -8 12 12 4 3 9 9 5 5
50 80 0 -15 0 -15 0 -12 0 -9 15 15 5 3 11 11 5 5
80 120 0 -20 0 -20 0 -15 0 -10 20 20 5 3 15 15 5 5
120 180 0 -25 0 -25 0 -18 0 -13 25 25 5 3 19 19 5 7
180 250 0 -30 0 -30 0 -22 0 -15 30 30 6 4 23 23 5 8
Note: Please consult NTN Engineering for Class A bearings.
Table 6.6 (2) Outer rings
Nominal Mean outside diameter deviation Outside diameter Mean outside outer ring
outside Ao variation diameter variation axial runout
diameter mp
Vop Vomp Sea
D
i Class Class Class Class Class Class Class Class | Class Class Class Class Class
K N C B K N C B K N C B B
over incl. | high low high low high low high low max max max
18 30 0 -12 0 -12 0 -8 0 -6 12 12 4 3 9 9 5 4 3
30 50 0 -14 0 -14 0 -9 0 -7 14 14 4 3 11 11 5 5 3
50 80 0 -16 0 -16 0 -11 0 -9 16 16 4 3 12 12 6 5 4
80 120 0 -18 0 -18 0 -13 0 -10 18 18 5 3 14 14 7 5 4
120 150 0 -20 0 -20 0 -15 0 -11 20 20 5 3 15 15 8 6 4
150 180 0 -25 0 -25 0 -18 0 -13 25 25 5 3 19 19 9 7 5
180 250 0 -30 0 -30 0 -20 0 -15 30 30 6 4 23 23 10 8 6
250 315 0 -35 0 -35 0 -25 0 -18 35 35 8 5 26 26 13 9 6
315 400 0 -40 0 -40 0 -28 0 -20 40 40 10 5 30 30 14 10 6
Note: Please consult NTN Engineering for Class A bearings.
Table 6.6 (3) Effective width of inner and outer rings Unitm
Nominal Effective width deviation of roller and inner ring Tapered roller bearing outer ring
_bore assembly of tapered roller bearing effective width deviation
diameter
r Aris Ar2s
o Class Class Class Class Class Class Class Class
K N C B K N C B
over incl. high low high low high low high low| high low high low high low high low
10 80 |+100 0 +50 0 +100 -100 = * | +100 0 +50 0 +100 -100 =* *
80 120 |+100 -100 +50 0 +100 -100 = * | +100 -100 +50 0 +100 -100 =* *
120 180 |+150 -150  +50 0 +100 -100 = * | +200 -100 +100 O +100 -150 = *
180 250 |[+150 -150 +50 0 +100 -150 = * | +200 -100 +100 O +100 -150 = *
Note 1:"«" mark are to be manufactured only for combined bearings.
2: Please consult NTN Engineering for Class A bearings.
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Unitum
Inner ring Overall width deviation of assembled
axial runout tapered roller bearing
Ars
Sia
Class Class Class Class Class
B K N C B
max sup inf  sup inf  sup inf  sup inf
3 +200 0 +100 0 +200 -200 +200 -200
4 +200 0 +100 0 +200 -200 +200 -200
4 +200 0 +100 0 +200 -200 +200 -200
4 +200 0 +100 0 +200 -200 +200 -200
5 +200 -200 +100 O +200 -200 +200 -200
7 +350 -250 +150 0 +350 -250 +200 -250
8 +350 -250 +150 O +350 -300 +200 -300

Table 6.6 (4) Radial runout of inner and outer rings

Unitum
Nominal Inner ring radial runout  Kia
outside and
diameter Outer ring radial runout Kea
D
mm Class Class Class Class
K N C B
over incl. max
18 30 18 18 5 3
30 50 20 20 6 3
50 80 25 25 6 4
80 120 35 35 6 4
120 150 40 40 7 4
150 180 45 45 8 4
180 250 50 50 10 5
250 315 60 60 11 5
315 400 70 70 13 5

Note: Please consult NTN Engineering for Class A bearings.

Master cup Master cone
4 sub-unit T sub-unit
ar-——-—1 &d —m-—-T1 &d
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Table 6.7 Tolerance of thrust ball bearings

Table 6.7 (1) Shaft raceway disc Unitum
Nominal Mean bore diameter deviation Bore diameter Raceway thickness variation
‘bore A variation s
diameter dmp '
Vap
d
mm Class Class Class Class Class Class Class Class
0,6,5 4 0,6,5 4 0 6 5 4
over incl. high low high low 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
250 315 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
Table 6.7 (2) Housing raceway disc Unitum
Nominal Mean outside diameter deviation Outside diameter Raceway thickness variation
outside Ab variation S
diameter i e
VDp
D
mm Class Class Class Class Class Class Class Class
0,6,5 4 0,6,5 4 0 6 5 4
over incl. high low high low max max
10 18 0 -11 0 -7 8 5
18 30 0 -13 0 -8 10 6
30 50 0 -16 0 -9 12 7
50 80 0 -19 0 -1 14 8
80 120 0 -22 0 -13 17 10 .
120 180 0 25 0 15 19 11 Accordlng to the tolerance
of S1 against "d" of the same
180 250 0 -30 0 -20 23 15 bearings
250 315 0 -35 0 -25 26 19
315 400 0 -40 0 -28 30 21
400 500 0 -45 0 -33 34 25
500 630 0 -50 0 -38 38 29
630 800 0 -75 0 -45 55 34
Table 6.7 (3) Bearing height Unitem
Nominal Single direction
bore Bearing height ®
diameter deviation
a
mm Ars
over incl. high low
= 30 0 -75
30 50 0 -100
50 80 0 -125
80 120 0 -150
120 180 0 -175
180 250 0 -200
250 315 0 -225
315 400 0 -300
400 500 0 -350
500 630 0 -400

@ This standard is applied for flat back face bearing of class 0.
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Table 6.8 Tolerance of spherical thrust roller bearing
Table 6.8 (1) Shaft raceway disc

Table 6.8 (2) Housing raceway disc

Unit u m Unitum
: . " . Nominal Single plane mean
Nominal Mean bore Bore Side Bearing height : ; . 8
: tside d t
bore diameter | diameter deviation |diameter | runout deviation oulside dlameter outs(;de'dltgmeter
a variation | with bore D eviation
Admp Ars ADmp
mm Vdp Sd mm
over incl. high low max max high low over incl. high  low
50 80 0 -15 11 25 +150 -150 120 180 0 -25
80 120 0 -20 15 25 +200 -200 180 250 0 -30
120 180 0 -25 19 30 +250 -250 250 315 0 -35
180 250 0 -30 23 30 +300 -300 315 400 0 -40
250 315 0 -35 26 35 +350 -350 400 500 0 -45
315 400 0 -40 30 40 +400 -400 500 630 0 -50
400 500 0 -45 34 45 +450 -450 630 800 0 -75
800 1,000 0 -100
Table 6.9 Tolerance of double direction type angular contact thrust ball bearings
Table 6.9 (1) Inner rings and bearing height Unitum
Nominal Mean bore diameter Side runout | Inner ring axial Inner ring Bearing height
bore diameter deviation Aamp with bore runout width variation deviation
d Bore diameter deviation Aas S Sia Vis Ars
mm Class 5 Class 4 Class5 Class4 | Class5 Class4 | Class5 Class 4 Class 5, Class 4
over incl. high low high low max max max high low
18 30 0 -6 0 -5 8 4 5 3 5 25 0 -300
30 50 0 -8 0 -6 8 4 5 3 5 3 0 -400
50 80 0 -9 0 -7 8 5 6 5 6 4 0 -500
80 120 0 -10 0 -8 9 5 6 5 7 4 0 -600
120 180 0 -13 0 -10 10 6 8 6 8 5 0 -700
180 250 0 -15 0 -12 11 7 8 6 10 6 0 -800
250 315 0 -18 0 -15 13 8 10 8 13 7 0 -900
315 400 0 -23 0 -18 15 9 13 10 15 9 0 -1,000
Table 6.9 (2) Outer rings Unitem
Nominal Mean outside diameter Qutside surface inclination|  Outer ring axial runout Outer ring width variation
outside diameter deviation Apmp S Sea Ves
D Outside diameter
deviation Aps
mm
Class 5 Class 4 Class 5 Class 4 Class 5 Class 4 Class 5 Class 4
over incl. high low max max max
30 50 -30 -40 8 4 According to 5 25
50 80 -40 -50 8 4 tolerance of Sia 6 3
80 120 -50 -60 9 5 against "d" of the 8 4
120 150 -60 75 10 5 same bearings 8 5
150 180 -60 -75 10 5 8 5
180 250 -75 -90 11 7 10 7
250 315 -90 -105 13 8 11 7
315 400 -110 -125 13 10 13 8
400 500 -120 -140 15 13 15 10
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6.2 Chamfer measurements and tolerance or

allowable values of tapered bore

Side face of inner

7's min OF

7is mir\>z
7

Bore diameter face
of bearing or outer
diameter face of
bearing

Table 6.10 Allowable critical-value of bearing chamfer
Table 6.10 (1) Radial bearing (Except tapered roller bearing)

T
7's min OF 7"1s min
|

7s min OF 7"1s min

7's max OF 7"1s max

(Axial direction)

7's max OF 7'1s max

ring or center
washer, or side face
of outer ring

]
(Radial direction)

NTN

Table 6.10 (2) Tapered roller bearings of metric series

Unit mm Unit mm
s min“ Norrlinal 7’s max OF 7’1s max s mino dl;‘ﬂ?}g}gﬁé?g;%ﬁn 7s max OF 7'1s max
or bore diameter ; : or "d" or nominal o ) .
d Radial Axial outside diameter "D" Radial Axial
715 min over incl. direction direction 71s min over incl. direction direction
0.05 = = 0.1 0.2 0 = 40 0.7 1.4
0.08 — — 0.16 0.3 ' 40 — 0.9 1.6
0.1 — = 0.2 0.4 a0 = 40 1.1 1.7
0.15 = = 0.3 0.6 ' 40 — 1.3 2
0.2 = = 0.5 0.8 ; = 50 1.6 2.5
= 40 0.6 1 50 — 1.9 3
0.3
40 — 0.8 1 = 120 2.3 3
o = 40 1 2 1.5 120 250 2.8 3.5
' 40 — 1.3 2 250 — 35 4
] = 50 1.5 3 = 120 2.8 4
50 — 1.9 3 2 120 250 3.5 4.5
0 = 120 2 3.5 250 — 4 5
' 120 — 25 4 — 120 35 5
15 — 120 2.3 4 2.5 120 250 4 55
' 120 — 3 5 250 — 45 6
— 80 8 4.5 = 120 4 55
2 80 220 3.5 5 3 120 250 4.5 6.5
220 = 3.8 6 250 400 5 7
5 = 280 4 6.5 400 — 5.5 7.5
’ 280 — 45 7 — 120 5 7
= 100 3.8 6 120 250 5.5 7.5
4
2.5 100 280 4.5 6 250 400 6 8
280 = 5 7 400 = 6.5 8.5
5 = 280 5 8 5 == 180 6.5 8
280 = 5.5 8 180 = 7.5 9
4 = = 6.5 9 5 == 180 7.5 10
5 — — 8 10 180 = 9 11
6 — = 10 13 @ These are the allowable minimum dimensions of the chamfer dimension
"r" or "r1" and are described in the dimensional table.
7.5 — — 12.5 17 © Inner rings shall be in accordance with the division of "d" and outer rings
95 — — 15 19 with that of "D".
12 = = 18 24 Note: This standard will be applied to the bearings whose dimensional series
1 . . o1 30 (refer to the dimensional table) are specified in the standard of ISO 355
S or JIS B 1512. For further information concerning bearings outside of
19 — — 25 38 these standards or tapered roller bearings using US customary unit,

@ These are the allowable minimum dimensions of the chamfer dimension

"r" or "r1" and are described in the dimensional table.
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2

Adimp— Aamp

dd
bd
& (d+Adamp)
I
& (dr+Adimp)

.

5

Theoretical tapered bore Tapered bore having dimensional
difference of the average bore
diameter within the flat surface

\ L p—

Table 6.11 (1) Tolerance of and tolerance values for tapered bore of

Table 6.10 (3) Thrust bearings radial bearings

Unit mm Standard taper ratio 1:12 tapared hole (class 0) unitum
d Admp Adimp - Admp Vdp“ L]
: o 7's max OF 7'is max mm
7's min OF 71 min . . . -
Radial and axial direcition over incl. |high low | high low max
10 |+ 22 0 + 15 0 9
0.05 0.1 10 18 [+ 27 0 + 18 0 11
18 30 |+ 33 0 + 21 0 13
LELE G118 30 50 +39 0 | +25 0 16
0.1 0.2 50 80 |+ 46 0 + 30 0 19
80 120 |+ 54 0 + 35 0 22
015 0.3 120 180 |+ 63 0 | + 40 0 40
0.2 0.5 180 250 [+ 72 0 + 46 0 46
250 315 |+ 81 0 + 52 0 52
0.3 0.8
315 400 |+ 89 0 + 57 0 57
0.6 1.5 400 500 |+ 97 0 + 63 0 63
500 630 |+110 0 + 70 0 70
! 22 630 800 |+125 0 + 80 0 =
1.1 2.7 800 1,000 |+140 0 + 90 0 =
1,000 1,250 |+165 0 +105 0 =
1.8 ge 1,250 1,600 |+195 0 | +125 0 —
2 4 Table 6.11 (2) Tolerance of and tolerance values for tapered bore of
radial bearings
21 4.5 Standard taper ratio 1:30 tapered bore (class 0) Units wm
3 55 d Admp Ad|mp - Admp Vdp o6
mm
4 6.5 over incl. high low high low max
5 8 50 80 +15 0 +30 0 19
80 120 +20 0 +35 0 22
6 10 120 180 +25 0 +40 0 40
75 125 180 250 +30 0 +46 0 46
250 315 +35 0 +52 0 52
9.5 15 315 400 +40 0 +57 0 57
12 18 400 500 +45 0 +63 0 63
500 630 +50 0 +70 0 70
15 21 @ Applies to all radial flat planes of inner ring tapered bore.
19 o5 @ Does not apply to diameter series 7 and 8.
Note: Quantifiers

O These are the allowable minimum dimensions of the chamfer For a standard taper ratio of 1:12  di=d+ 11*213
dimension "" or "r1" and are described in the dimensional table.

For a standard taper ratio of 1:30 di=d+ 31*0 B

Aamp : Dimensional difference of the average bore
diameter within the flat surface at the theoretical
small end of the tapered bore.

Aaimp : Dimensional difference of the average bore
diameter within the flat surface at the theoretical
large end of the tapered bore.

Vap : Unevenness of the bore diameter with the flat surface
B : Nominal width of inner ring
o : Half of the tapered bore’s nominal taper angle
For a standard taper ratio of 1:12 «=2°23'9.4"
For a standard taper ratio of 1:30 «a=0°57"7.4"
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earing

6.3 Bearing tolerance measurement methods

For reference, measurement methods for rolling bearing
tolerances are in JIS B 1515.

Table 6.12 Rotation tolerance measurement methods

NTN

Table 6.12 shows some of the major methods of
measuring rotation tolerances.

Characteristic tolerance

Measurement method

Inner ring radial runout
(Kia)

Measuring load Measuring load

Radial runout of the inner ring is
the difference between the
maximum and minimum reading
of the measuring device when
the inner ring is turned one
revolution.

Outer ring radial runout

(Kea)

Mea

o=

suring load Measuring load

=

Radial runout of the outer ring is
the difference between the
maximum and minimum reading
of the measuring device when
the outer ring is turned one
revolution.

Inner ring axial runout
(Sia)

Measuring load Measuring load

Axial runout of the inner ring is
the difference between the
maximum and minimum reading
of the measuring device when
the inner ring is turned one
revolution.

Outer ring axial runout
(Sea)

©

Measuring load

@)

Measuring load

Axial runout of the outer ring is
the difference between the
maximum and minimum reading
of the measuring device when
the outer ring is turned one
revolution.

Inner ring side
runout with bore
(Sa)

Inner ring side runout with bore
is the difference between the
maximum and minimum reading
of the measuring device when
the inner ring is turned one
revolution together with the
tapered mandrel.

Outer ring outside
surface inclination
(So)

1.2rs max

¢

1.2rs max

Reinforcing ’
plate

Outer ring outside surface
inclination is the difference
between the maximum and
minimum reading of the measuring
device when the outside ring is
turned one revolution along the
reinforcing plate.
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