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Bearings Tolerances KYK

Tolerances for bearings

Bearing tolerances and permissible values for the boundary dimensions and running accuracy of bearings are
specified. These values are prescribed in JIS B 1514 “tolerances for rolling bearings.” (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 order described): 0, 6X, 6, 5, 4 and 2.

Dimensional accuracy

Dimensional accuracy constitutes the acceptable values for bore diameter, outer diameter, assembled
bearing width, and bore diameter uniformity as seen in chamfer dimensions, allowable inner ring tapered
bore deviation and shape error. Also included are, average bore diameter variation, outer diameter variation,
average outer diameter unevenness, as well as raceway width and height variation (for thrust bearings).

Running accuracy

Running accuracy constitutes the acceptable values for inner and outer ring radial runout and axial runout,
inner ring side runout, and outer ring outer diameter runout. Allowable rolling bearing tolerances have been
established according to precision classes. Bearing precision is stipulated as JIS class 6, class 5, class 4, or
class 2, with precision rising from ordinary precision indicated by class 0.

Bearing types and applicable tolerance

Bearing type Applicable standard Tolerance class Tolerance table
Deep groove ball bearings class 0 class 6 | class 5 | class 4 | class 2
Angular contact ball bearings class 0 class 6 | class5 | class 4 | class 2
Self-aligning ball bearings class 0 — — — - Table a
JISB 1514

Cylindrical roller bearigns (1S0492) class 0 class 6 | class 5 | class 4 |class 2

Spherical roller bearings class 0 - - - -

Tapered metric JISB 1514 class 0,6X | class 6 | class 5 | class 4 - Table b

Lﬂ::ngs Inch ANSI/ABMA Std.19 class 4 class2 | class 3 | class O | class 00 | Table ¢
Thrust ball bearings JISB 1514 class 0 class 6 | class 5 | class 4 — Table d
Spherical roller thrust bearings (1I50199) class 0 — — — - Table e

Comparison of tolerance classifications of national standards

Standard Applicable standerd Tolerance Class Bearing Types
;’;”‘a”ni,”a‘iff(j?g;' strial JISB 1514 Class 0,6X | Class 6| Class 5| Class 4 | Class 2| All type
Normal
ISO 492 class Class 6 | Class 5 | Class 4 | Class 2 | Radial bearings
Class 6X
International Organization Normal _ )
for Standardization (1S0) | o0 199 Class | Class6 | Class5 | Class 4 Thrust ball bearings
ISO 578 Class 4 — Class 3 | Class 0 | Class 00| Tapered roller bearings (Inch series)
ISO 1224 - — Class 5A |Class 4A — Precision instrument bearings
Deutsches Institut
e e o DIN 620 PO | P6 | PS5 | P4 | P2 | Altpe
American National ABEC-1 | ABEC-3 | ABEC-5 Radial bearings
Standards Institute (ANSI) ANSI/ABMA Std.20 | RBEC{ |RBEC-3| RBEC-5 |ABEC-7 | ABEC-9 (Except tapered roller bearings)
American Bearing ANSI/ABMA Std.19.1 Class K | Class N| Class C| Class B | Class A | Tapered roller bearings (Metric series)
Manufacturer's Association
(ABMA) ANSI/ABMA Std.19| Class4 | Class2 | Class 3 | Class 0 | Class 00| Tapered roller bearings (Inch series)




KYK Bearings Tolerances

Table a Tolerance of radial bearings (Except tapered roller bearings)
Table a.1 Inner rings

Nominal Dimensional tolerance of mean Bore diameter variation
bore bore diameter within plane
diameter Vap
Admp
d
mm diameter series 9 diameter series 0.1 | diameter series 2.3.4
class 0 class 6 class 5 class 4 class 2 class class class class class | class class class class class | class class class class class
0 6 B 4 2 0 6 5 4 2 0 6 5 4 2
over incl. | high low high low high low high low high low max max max
0.6 25| 0 -8 0 7 0 5 0 4 0 25|10 9 5 425 8 7 4 3 25 6 5 4 3 25
25 10 0 -8 0 7 0 5 0 4 0 25|10 9 5 425 8 7 4 3 25 6 5 4 3 25
10 18 0 -8 0 7 0 5 0 4 0 25|10 9 5 425 8 7 4 3 25 6 5 4 3 25
18 30 0 -10 O -8 0 6 0 5 0 25|13 10 6 525 10 8 5 4 25 8 6 5 4 25
30 50 0o 12 0 -10 O -8 0 6 0 25|15 13 8 625 1210 6 5 25| 9 8 6 5 25
50 80 o 15 0 -2 O 9 0 7 0 -4 19 15 9 7 4 1915 7 5 4 |11 9 7 5 4
80 120 0O 20 0 -15 0 -10 O 8 0 5 25 19 10 8 5 2519 8 6 5 |15 11 8 6 5
120 150 o 2 o0 -18 0 -138 0 -10 0O -7 31 23 13 10 7 31 2310 8 7 |19 14 10 8 7
150 180 o 2 o0 -18 0 -13 0 -10 0 -7 31 23 13 10 7 31 2310 8 7 |19 14 10 8 7
180 250 0 30 0 -2 o0 -15 0 -12 0 -8 38 28 15 12 8 38 28 12 9 8 |23 17 12 9 8
250 315 0o 3% 0 2 0 -18 — — — — 44 31 18 — — | 44 31 14 — — | 26 19 14 — —
315 400 0O 40 0 30 0 28 — — — — 50 38 23 — — | 50 38 18 — — |30 23 18 — —
400 500 0o 45 0 3% — — — - - - 56 4 — — — | 56 4 — — — |34 26 — — —
500 630 o 50 0 40 — — — — — — 63 50 — — — | 6350 — — — |33 — — —
Table a.2 Outer rings
Nominal Dimensional tolerance of mean outside Outside diameter variation
outside diameter within plane
diameter Ve
ADmp
D open type
mm diameter series 9 diameter series 0.1 | diameter series 2.3.4
class 0 class 6 class 5 class 4 class 2 class class class class class | class class class class class | class class class class class
0 6 5 4 2 0 6 5 4 2 0 6 5 4 2
over incl. | high low high low high low high low high low max max max
25 6 0 8 0 7 0 5 0 -4 0 -25 10 9 5 4 25 8 7 4 325 6 5 4 3 25
6 18 0 8 0 -7 0 5 0 -4 0 -25 10 9 5 4 25/ 8 7 4 3 25| 6 5 4 3 25
18 30 0 9 0 -8 0 6 0 5 0 -4 12 10 6 5 4 9 8 5 4 14 7 6 5 4 4
30 50 o -11 0 9 0 7 0 6 0 -4 14 11 7 6 4 11 9 5 5 4 8 7 5 5 4
50 80 0o -13 0 -11 0 9 0 7 0 -4 16 14 9 7 4 1311 7 5 4 10 8 7 5 4
80 120 0o -15 0 -183 0 -10 O -8 0 -5 19 16 10 8 5 19 16 8 6 5 11 10 8 6 5
120 150 o -18 0 -15 0 -11 O 9 0 5 231911 9 5 2319 8 7 5 14 11 8 7 5
150 180 o 25 0 -18 O -13 O -0 O -7 31 23 1310 7 31 23 10 8 7 19 14 10 8 7
180 250 0o -30 0 20 0 -15 0 -1 0 -8 38 25 15 11 8 38 2511 88 (23 1511 8 8
250 315 o -3 0 -25 0 -18 0O -13 0 -8 44 31 18 13 8 44 31 1410 8 | 26 19 14 10 8
315 400 0O 40 0 -28 0 -20 O ~-15 0 -10 50 35 20 1510 50 35 15 1110 | 30 21 15 1110
400 500 0o 45 0 38 0 28 — — — — 56 41 23 — — | 56 41 17— — |34 25 177 — —
500 630 o 50 0 -38 0 28 — — — — 63 48 28 — — | 63 48 21— — |38 29 21 — —
630 800 o -75 0 -4 0 -35 — — — — 94 56 35 — — | 94 56 26 — — | 55 34 26 — —
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Unit gm
Mean bore diameter Inner ring Side runout Inner ring Inner ring width deviation Inner ring width
variation radial runout with bore axial runout Ass variation
Vamp Kia Sd Vs
Sia
normal modified
class class class class class | class class class class class | class class class | class class class | class 0,6 class 5,4 class2 |class 0,6 class 5,4 |class class class class class
0o 6 5 4 2 0o 6 5 4 2 5 4 2 5 4 2 2
max max max max high  low high low high low |high low high low max
6 5 32 15/ 10 5 42515 7 3 15| 7 38 15| 0 40 0 -40 0 -40|— — 0 -250| 12 12 5 2515
6 5 32 15/ 10 6 4 2515, 7 315, 7 3 15|0 -120 0 -40 0O -40|0 -250 0O -250| 15 15 5 25 1.5
6 5 32 15/ 10 7 4 2515, 7 3 15, 7 3 15|0 -120 0 -80 O -80|0 -250 O -250| 20 20 5 25 1.5
8 6 32515/ 13 8 4 3 25, 8 4 15| 8 4 25|0 -120 0 -120 0 -120| 0 -250 O -250| 20 20 5 25 1.5
9 8 43 15/ 1510 5 4 25|, 8 4 15| 8 4 25|0 -120 0 -120 0 -120| 0 -250 O -250| 20 20 5 3 1.5
11 9 5 352 2010 5 4 25| 8 5 15| 8 5 25| 0 -150 O -150 O -150| 0O -380 O -250| 25 25 6 4 15
1511 5 4 25/ 2513 6 5 25, 9 5 25| 9 5 25|0 -200 0 -200 0O -200) O -380 O -380| 25 25 7 4 25
1914 7 5 35/ 3018 8 6 25|10 6 25|10 7 25| 0 -250 0 -250 O -250| O -500 O -380| 30 30 8 5 25
1914 7 5 35/ 3018 8 6 5 |10 6 4 10 7 5 0 -250 0 -250 O -250| O -500 O -380| 30 30 8 5 4
2317 8 6 4 40 20 10 8 5 |11 7 5 13 8 5 0 -300 0 -300 0 -300| 0O -500 O -500| 30 3010 6 5
2619 9 — —| 52183 - — |13 — — |15 — — |0 3500 — — — |0 -500 0 — | 3 3513 — —
3¢$¥2812 — —| 603015 — — |15 — —|20 — — |0 400 0 — — — |0 630 0 — | 40 4015 — —
426— — —| 6563 — ——|— — —|— — —]0 40— — — —|— — — — | 5045— — —
83— — — 7040 — — —|— — —|— — — |0 500 — — — — |— — — — | 6050— — —
Unit xm
Outside diameter Mean bore diameter | Outer ring radial runout | Outside surface | Outside ring Outer ring Outer ring width
variation Vop variation K inclination axial runout width variation
. ea . .
Sealed/shield Vomp Sb s deviation Ve
bearings ea S
diameter series Acs
234 0,1,2,3,4
class class class class class | class class class class class | class class class | class class class class 0,6 class class class
class 0 class6 | o 6 5 4 2 o 6 5 4 2 4 2 4 2 ’ 5 4 2
max max max max max all type max
10 9 6 5 3 2 15|15 8 5 3 1.5 8 4 15 8 5 15 52515
10 9 6 5 3 2 15|15 8 5 3 15 8 4 15 8 5 1.5 | Dependson |Depends 5 25 1.5
12 10 7 6 3 252 15 9 6 4 25 8 4 15 8 5 25 tolerance of |on 52515
16 13 | 8 7 4 3 2 |2010 7 5 25| 8 4 15| 8 5 25 tABSd'”fre'at'o” t‘;'ira’.‘ce 52515
20 16 |10 8 5 352 | 2513 8 5 4 | 8 4 15| 10 5 4 b° o Ame e, 63 15
26 20 |11 10 5 4 25|35 18 10 6 5 9 5 25| 11 6 5 |Peanng relaionto g 4 o5
d of same
30 25 14 11 6 5 25|40 20 11 7 5 10 5 25| 183 7 5 bearing 85 25
38 30 19 14 7 5 35| 45 23 13 8 5 10 5 25| 14 8 5 85 25
— — 23 15 8 6 4 50 25 15 10 7 11 7 4 15 10 7 10 7 4
— — 26 19 9 7 4 60 30 18 11 7 13 8 5 18 10 7 117 5
— — 30 21 10 8 5 70 35 20 13 8 13 10 7 20 13 8 138 7
— — 34 2512 — — | 80 40 28 — — |15 — — 23 — — 15 — —
— — 38 29 14 — — |100 50 256 — — |18 — — 25 — — 18 — —
— — 556 34 18 — — |120 60 30 — — |20 — — 30 — — 20 — —
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Table b Tolerance of tapered roller bearings (Metric series)
Table b.1 Inner rings

Nominal Dimensional tolerance of mean Bore diameter Mean bore diameter Inner ring radial runout |  Side
_bore bore diameter within plane variation variation K runout
diameter a with bore
Admp Vip Vemp
d Sd
mm class class class class | class class class class | class class class class | class class
class 0,6X class 5,6 class 4 06X 6 5 4 | 06X 6 5 4 |oeX 6 5 4 5 4
over incl. high low high low high low max max max max
10 18 0o -12 o0 7 0 -5 12 7 5 4 9 5 5 4 15 7 5 3 7 3
18 30 0 -12 0 8 0 -6 12 8 6 5 9 6 5 4 18 8 5 3 8 4
30 50 0o -12 0 -10 O -8 12 10 8 6 9 8 5 5 20 10 6 4 8 4
50 80 o -15 0 -12 0 -9 15 12 9 7 11 9 6 5 25 10 7 4 8 5
80 120 0o 20 0o ~-15 0 -10 20 15 1M 8 15 11 8 5 30 13 8 5 9 5
120 180 o 25 0 -18 0 -13 25 18 14 10 19 14 9 7 35 18 11 6 10 6
180 250 0O -30 0 -2 0 -15 30 22 17 11 23 16 1 8 50 20 13 8 17
250 315 o 3% — — — — 35 — — — 26 — — — 60 — — — - —
315 400 o 490 — - — — 400 - — — 30 - — — 70 — — - —
Table b.2 Outer rings
Nominal Dimensional tolerance of mean Outside diameter Mean bore diameter | Outer ring radial runout | Outside
outside outside diameter within plane variation variation K surface
diameter Ao Voe Vorp “ inclination
D Sb
mm

| 06X | 56 | 4 class class class class | class class class class | class class class class | class class
HEED G eSSy £ass 06X 6 5 4 |oex 6 5 4 |ogx 6 5 4 | 5 4

over incl. high low high low high low max max max max

18 30 0o -12 0 8 0 -6 12 8 6 5 9 6 5 4 18 9 6 4 8 4
30 50 0o -14 0 9 0 -7 14 9 7 5 11 7 5 5 20 10 7 5 8 4
50 80 o -16 0 -11 O -9 16 11 8 7 12 8 6 5 25 13 8 5 8 4
80 120 o -18 0 -13 0 -10 18 13 10 8 14 10 7 5 35 18 10 6 9 5
120 150 o 20 0 -5 0 -1 20 15 11 8 15 11 8 6 40 20 11 7 10 5
150 180 o 25 0 -8 0 -13 25 18 14 10 19 14 9 7 45 23 13 8 10 5
180 250 0O -30 0 -20 0 -15 30 20 15 11 23 15 10 8 50 25 15 10 17
250 315 o 35 0 -25 0 -18 3% 25 19 14 26 19 13 9 60 30 18 11 13 8
315 400 0O -4 0 -28 0 -20 40 28 22 15 30 21 14 10 70 35 20 13 13 10

Table b.3 Effective width of outer and inner rings with roller Unit zm

Nominal Effective width deviation Tapered roller bearing outer
_bore of roller and inner ring assembly | ring effective width deviation
diameter | of tapered roller bearing Arss
d Ar1s
mm
class 0 class 6X class 0 class 6X
over incl. high low high low [ high low high low
10 18 +100 0 +50 0 | +100 0 +50 O
18 30 +100 0 +50 0 | +100 0 +50 0
30 50 +100 0 +50 0 | +100 0 +50 O
50 80 +100 0 +50 0 | +100 0 +50 O
80 120 +100 -100 +50 O | +100 -100 +50 O
120 180 +150 -150 +50 0O | 4200 -100 +100 O
180 250 +150 -150 +50 O | 4200 -100 +100 O
250 315 +150 -150 +100 O | 4200 -100 +100 O
315 400 +200 -200 +100 O | 4200 -200 +100 O
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Unit gm
Inner ring Inner ring width deviation Assembly width deviation of single-row Combination width | Combination width
axial runout An tapered roller bearings deviation of double | deviation of 4-row
° An row bearings bearings
'S
Sha Agts,  Acts Aszs,  Acss
class 4 class 0,6 class 6X class 4,5 class 0,6 class 6X class 4,5 class 0,6,5 class 0,6,5
max high  low high low high low high  low high low high low high low high low
3 0 -120 0 -50 0 -200 | 4200 O +100 0 +200 -200 — — — —
4 0 -120 0 -50 0 -200 | 4200 O +100 0 +200 -200 — — — —
4 0 -120 0 -50 0 -240 | 4200 O +100 0 +200 -200 +240 -240 — —
4 0 -150 0 -50 0 -300 | +200 O +100 0 +200 -200 +300 -300 — —
5 0 -200 0 -50 0 -400 | +200 -200 +100 O +200 -200 +400 -400 +500 -500
7 0 -250 0 -50 0 -500 | 4350 -250 +150 O +350 -250 +500 -500 +600 -600
8 0 -300 0 -50 0 -600 | +350 -250 +150 O +350 -250 +600 -600 +750 -750
— 0 -350 o -50 — — +350 -250 +200 O — — +700 -700 +900 -900
— 0 -400 o 50 — — +400 -400 +200 O — — +800 -800 +1000 -1000
Unit gm
Outer ring axial Outer ring width deviation
runout Acs
Sea
class 4 class 0,6,5,4 class 6X
max sup. inf. sup. inf.
5 0 -100
5 Dependson 0 -100
5 tolerance of 0 -100
6 Ae In 0 -100
7 relation to d 0 '1 00
8 of same 0 '100
bearing .
10 0 -100
10 0 -100
13 0 -100
Master cup Master cone
o sub-unit I sub-unit
At - —— -~ ¢d - —— - ¢d
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Table ¢ Tolerance of tapered roller bearings (Inch series)

Table c.1 Inner rings Unit #zm
Nominal bore diameter Single bore diameter deviation
d Ads
mm (inch)
Class 4 Class 2 Class 3 Class 0 Class 00
over incl. high low high low high low high low high low
- 762 (3 ) +13 0 +13 0 +13 0 +13 0 +8 0
76.2( 3 ) 266.7 (10.5) +25 0 +25 0 +13 0 +13 0 +8 0
266.7(10.5) 304.8 (12 ) +25 0 +25 0 +13 0 +13 0 — —
304.8(12 ) 609.6 (24 ) +51 0 +51 0 +25 0 — — — —
609.6(24 ) 914.4 (36 ) +76 0 — — +38 0 — — — —
914436 ) 1219.2 (48 ) +102 0 — — +51 0 — — — —
1219.2(48 ) - +127 0 — — +76 0 — — — —
Table c.2 Outer rings Unit xm
Nominal outside diameter Single outside diameter deviation
D ADS
mm (inch)
Class 4 Class 2 Class 3 Class 0 Class 00
over incl. high low high low high low high low high low
— 266.7 (10.5) +25 0 +25 0 +13 0 +13 0 +8 0
266.7 (10.5) 304.8(12 ) +25 0 +25 0 +13 0 +13 0 — —
304.8(12 ) 609.6 (24 ) +51 0 +51 0 +25 0 — — — —
609.6 (24 ) 914.4(36 ) +76 0 +76 0 +38 0 — — — —
914436 ) 1219.2(48 ) +102 0 — — +51 0 — — — —
1219.2(48 ) — +127 0 — — +76 0 — — — —
Table d Tolerance of thrust ball bearings
Table d.1 Shaft raceway washer Unit xm
Nominal Mean bore diameter deviation Bore diameter Raceway thickness variation
bore A variation Si
diameter dmp !
Vap
d
T 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
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Table d.2 Housing raceway washer Unit um
Nominal Mean outside diameter deviation Outside diameter Raceway thickness variation
outside e variation S
diameter mp e
Vop
D
mim 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 -1 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 i
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 d.3 Bearing height Unit xm

Table e.2 Housing raceway washer

Unit gm
Nominal Single plane mean
outside diameter | outside diameter
D deviation
mm Apmp
over incl. high  low
120 180 0 -25
180 250 0 -30
250 315 0 -35
315 400 0 -40
400 500 0 -45
500 630 0 -50
630 800 0 -75
800 1,000 0 -100

Nominal Single direction
bore Bearing height
diameter deviation
d
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

Table e Tolerance of spherical thrust roller bearing
Table e.1 Shaft raceway washer Unit xm
Nominal Mean bore Bore Side Bearing height
bore diameter | diameter deviation |diameter| runout deviation
d Ao variation |with bore Are
mm Vdp Sd
over incl. high low max max high low
50 80 0 -15 11 25 +150 -150
80 120 0 -20 15 25 +200 -200
120 180 0 -25 19 30 +250 -250
180 250 0 -30 23 30 +300 -300
250 315 0 -35 26 35 +350 -350
315 400 0 -40 30 40 +400 -400
400 500 0 -45 34 45 +450 -450
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