Definition of Symbols Used

Accuracy & Tolerance

Bearing accuracy cqnsists qf dimensional accu.rac_y and rurming accurgcy. Th.e normal accuracy grade is PO, a .higher Symbol Definition Inspection
grade is P6 and P2 is the highest grade. Application requirements decide which grade accuracy should be applied. d Nominal bore diameter
dmp Mean bore diameter deviation in a single plane
Accuracy Grade Standard Conversion Table o ) )
- ds Deviation of a single bore diameter m
Equivalents
GB IS0 ABMA DIN I Vap Bore diameter variation in a single radial plane
PO Normal Class ABEC 1 PO 11S0 Vdmp Mean bore diameter variation
P6 Class 6 ABEC 3 P6 JIS6
PS Class 5 ABEC 5 PS5 1155 Bs Deviation of a single inner ring width
P4 Class 4 ABEC 7 P4 JIS4
P2 Class 2 ABEC 9 P2 JIS2 Vs Variation of inner ring width
Notes: (1
1. PO(GB) is normal grade, P6 higher grade and P2 the highest accuracy grade. Kia Radial runout of assembled bearing inner ring
X . —e
2.GB . Chinese National Standards T
3.1SO ' International Standardization Organization
4. ABMA : The American Bearing Manufacturers Association
5.DIN  : Deutsch Industrie Norm )
6.JIS 1 Japanese Industrial Standards S4 Face runout with bore
Guide for Selection of Bearing Accuracy
T Face runout with raceway of assembled bearin
Application 1SO Sis unout i recen {ing ng
Computer printers, copy machine-feed rollers, micro motors, stepping motors, fan motors, VCR Normal é
pinch rollers Class 6 D Nominal outside diameter
High precision motors, hard disk drive motors, dental spindles, servo motors, encoders, VCR drum Class 5 Omp Mean outside diameter deviation in a single plane
spindles, VCR capstan motors, polygonal mirror scanner motors Class 4
Ds Deviation of a single outside diameter Q:I:B
High frequency spindles, gyro rotors, gyro gimbals Class 4
Vop Outside diameter variation in a single radial plane
Vomp Mean outside diameter variation
cs Deviation of a single outer ring width
4
Vs Variation of outer ring width
Dis Flange outside diameter deviation
cis Flange width deviation
Kea Radial runout of assembled bearing outer ring @% ;
Sp Variation of outside surface generatrix with inclination t
of outer ring benchmark face %ég@%
Sea Assembled bearing outer ring face runout with raceway
e)
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Limit Tolerance Values (Metric) of Chamfer Normal Tolerances for Radial Bearings

(Except Taper Roller Bearings)

Dimensions of Radial Bearings

Inner Ring

1) :

d (mm) Fs max d A dmp Vdmp Kla
s min R over indl. high low max max
Over Incl. Radial Axial mm um um pm

0.05 - - 0.1 0.2 0.05 2,5 10 0 -8 6 10

0.08 - - 0.16 0.3 0.08 10 18 0 -8 6 10

0.1 - - 0.2 0.4 0.1 18 30 0 -10 8 13

0.15 - - 0.3 0.6 0.15 30 50 0 -12 9 15

0.2 - - 05 08 0.2 50 80 0 -15 11 20

03 - 40 0.6 1 03 80 120 0 -20 5 25

' 40 - 0.8 1 120 180 0 -25 19 30

06 - 40 1 2 06 180 250 0 -30 23 40

40 - 13 2 250 315 0 -35 26 50

1 - 50 1.5 3 1 315 400 0 -40 30 60

50 - 19 3 400 500 0 -45 34 65

11 - 120 2 35 1 500 630 0 -50 38 70

120 - 2.5 4 630 800 0 -75 - 80

Unit mm 800 1000 0 -100 - 90
1000 1250 0 - 125 - 100
1250 1600 0 -160 - 120
1600 2000 0 -200 - 140

1) Tolerances for tapered bores (taper 1:12 and 1:30) are given on pages on 84 and 85
<« Ring face Outer Ring

D A Dmp“) VDmp Kea
over incl. high low max max

E mm um um um

A8 6 18 0 -8 6 15

Zls 18 30 0 -9 7 15

|2 30 50 0 - 11 8 20

5 S 50 80 0 -13 10 25

= 80 120 0 -15 11 35

N 120 150 0 -18 14 40

; 150 180 0 -25 19 45

2'53.32 rceyﬁ,:dricm ‘ fs min Circular arc (radius fsmn) 180 250 0 -30 23 50

surface Fs max beyond which no ring material 250 315 0 -35 26 60

(Axial direction) may project 315 400 0 -40 30 70

400 500 0 -45 34 80
500 630 0 -50 38 100
630 800 0 -75 55 120
Ismin = Smallest permissible single chamfer dimension (minimum limit) 800 1000 0 -100 75 140
lsmax = largest permissible single chamfer dimension (maximum limit) 1000 1250 0 - 125 - 160
lamax = largest permissible single shaft and housing fillet radius 1250 1600 0 -160 - 190
Note : The exact shape of the chamfer surface is not specified, but its contour in an axial plane shall not 1600 2000 0 - 200 - 220
be allowed to project beyond the imaginary circular arc, of radius rs mi,, tangential to the ring face 2000 2500 0 =250 — 250

and bore or outside cylindrical surface of the ring (see figure).

1) Applies only to bearings of Diameter Series 2, 3 and 4




Normal Tolerances for Radial Bearings Normal Tolerances for Taper Roller Bearings

(Except Taper Roller Bearings) (Metric Sizes)
Tolerances for Tapered Bore, Taper 1:12 Inner Ring and Bearing Width
- ToIeraAnces Classes Normal\,l P?) = — d A Vi K,
. - g 4 dimp dmp over incl. high low max max
over incl. high low max high low
e T T e mm pm um um
18 30 +21 0 13 +21 0 10 18 0 -12 9 15
30 50 +25 0 15 +25 0 18 30 0 - 12 9 18
50 80 +30 0 19 +30 0 30 50 0 -12 9 20
80 120 +35 0 25 +35 0 50 80 0 -15 11 25
120 180 +40 0 31 +40 0 80 120 0 -20 15 30
180 250 + 46 0 38 + 46 0 120 180 0 -25 19 35
250 315 + 52 0 44 +52 0 180 250 0 ~30 23 50
315 400 +57 0 50 +57 0 250 315 0 _35 26 60
400 500 +63 0 56 +63 0 315 400 0 —40 30 70
500 630 +70 0 - +70 0 400 200 0 TS e 20
630 800 + 80 0 - +80 0
500 630 0 -50 38 85
800 1000 +90 0 - +90 0 630 800 0 _75 6 100
1000 1250 + 105 0 - + 105 0
1250 1600 +125 0 - +125 0 800 1000 0 - 100 75 120
1600 2000 +150 0 - +150 0 1000 1250 0 =125 - 120
") Applies in any single radial plane of the bore 1250 1600 0 - 160 - 120
1600 2000 0 —200 - 120

Tolerances for Tapered Bore, Taper 1:30

Tolerances Classes Normal Outer Ri
uter Rin
d Admp Vdp” Ad1mp _Admp J
over incl. high low max high low D Apmp Vomp Ke,
mm um A [ over incl. high low max max
80 120 + 20 0 25 + 40 0
120 180 +25 0 31 + 50 0 mm um Hm um
180 250 +30 0 38 +55 0 18 30 0 -12 9 18
250 315 +35 0 44 +60 0 30 50 0 -14 " 20
315 400 +40 0 50 + 65 0 50 80 0 -16 12 25
400 500 +45 0 56 +75 0 80 120 0 -18 14 35
500 630 +50 0 63 +85 0 120 150 0 -20 15 40
630 800 +75 0 - + 100 0 150 180 0 -25 19 45
800 1000 + 100 0 — + 100 0 180 250 0 ~30 23 50
1000 1250 +125 0 - +115 0 250 315 0 _35 2% 60
1250 1600 + 160 0 - + 125 0
315 400 0 - 40 30 70
1600 2000 + 200 0 - + 150 0 200 500 0 25 3 30
") Applies in any single radial plane of the bore 500 630 0 _50 38 100
630 800 0 -75 55 120
Tapered Bores 800 1000 0 - 100 75 120
Half angle of taper O : Largest theoretical diameter dj: f—— B——= }ggg 1238 8 = 12{5) ?‘210 };8
— 2093 " . fe—— B—— —
0'=2°2379,4" (taper 1:12) ‘ 4y =d+ - B (taper 1:12) 1600 2000 0 200 = 120
O =0°57"17,4" (taper 1:30) 2000 2500 0 ~250 _ 120
T di=d+ 31—0 B (taper 1:30) 1
r cf di+Agimp d+Agmp
3 Nr
Adtmp ’Admp *
2
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Tolerances for Taper Roller Bearings (Inch Sizes) Life and Load Rating

Bearing Life

Inner Rin ) ) ' . . . '
9 When bearing rotate, the inner, outer ring and rolling elements are constantly loaded. This produces material fatigue
Ag, and eventually bearing failure. The total number of revolutions before a failure occurs is called the basic rating life.
d Tolerances class
Normal Life of individual bearings varies considerably, even if they are of the same size, same material, same heat treatment
over incl. high low and are under the same operating condition.
mm m - . -
E Statistically, the total number of revolutions reached or exceeded by 90% of a sufficiently large group of apparently
- 76,2 +13 0 identical bearings before the first evidence of material fatigue occurs is called the basic rating life
76,2 101,6 +25 0 9 9 g e
101,6 266,7 +25 0 ] ] ]
266,7 304,8 +25 0 Basic Dynamic Load Rating
304,8 609,6 +51 0 The basic dynamic load rating of a bearing with rotating inner ring and stationary outer ring is that load of constant
609,6 9144 +76 0 magnitude and size which a sufficiently large group of apparently identical bearings can endure for a basic rating life
9144 1219,2 +102 0 of one million revolutions.
1219,2 — + 127 0
Radial bearings take central load. Values given for C in the dimension tables of this catalogue are for standard high
chromium steel. 80% to 85% of the chromium steel values should be used for stainless steel.
Outer Ring
A Kir» Kess Sias Sea Life Formula
D Tolerances class Tolerances class The equation for the basic rating life for dynamically loaded ball bearings is as follow:
Normal Normal CL3 CLO , e
over incl. high low max max max Ly, = (&> (x 10° Revolutions) Lyon = 16g66 . (—Pr ) (Hours)
mm pm pm P
- 266,7 +25 0 51 8 4 ereby - L = Basic Rating Lit L = Basic Rating Lie ,
266,7 304,8 +25 0 51 8 4 whereby : Ly = Bas.\c Rat|ng.L| e . 10n = Basg Rating Life in Operating Hours
3048 6096 +5] 0 51 18 9 C, = Basic Dynamic Load Rating (kgf) P = Equivalent Load (kgf)
: d n = R.PM. (Revolutions Per Minute) fr, = Life Factor
609,6 914,4 +76 0 76 51 26 £, = Speed Factor
914,4 1219,2 + 102 0 76 76 38
1219,2 - + 127 0 76 76 - 13
: 3 C
Lew=500ef , fi=fe = , f,=(333)
P n
fn 15 10 09 08 0.7 0.6 0.5 0.4 0.35 03 0.25 0.120.190.180.170.16 0.15
n 10 20 30 40 50 70 100 200 300 500 1000 2000 3000 5000 10000
SPEED FACTOR
fn 0.6 0.7 08 0.9 10 15 20 25 3.0 35 4.0 5.0 6.0
Lion 100 200 300 400 500 700 1000 2000 3000 5000 10000 20000 30000 50000 100000

LIFE FACTOR

Examples of Rating Life L., Values Used:

Operating Conditions Basic Rating Life Lion
Infrequent operation. 500
Short or intermittent operation. Failure has little effect on function. 4,000 ~ 8,000
Intermittent operation. Failure has significant effect on function. 8,000 ~ 12,000

8 hours of non-continuous operation.

12,000 ~ 20,000

8 hours of continuous operation.

20,000 ~ 30,000

24 hours continuous operation.

40,000 ~ 60,000

24 hours of guaranteed trouble-free operation.

100,000 ~ 200,000
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