his means that for a load of P = 143 Ibs. the rating life of this ball bearing will be one million revoluions and 90% of a
group of such ball bearings will be expected to complete or exceed this value.
Suppose now it is desired to determine the “L1q” life of this bearing when operating at 200 RPM md a load of 50 Ibs, the

life being evaluated in hours of operation.
Let the life in hours be denoted by and let N denote the RPM of the bearing. We then have

|1o=m6L1o = (_C)3 106 (29)
60N P 60N

Substituting N = 200, P = 50 and C = 143 into Equation (29) we obtain |1O = 1949 hours.

NOTE: L1 is bearing life in millions of revolutions |10 is bearing life in hours.

A chart showing required life at constant operating speed has been given by N. Chironis (“Today’s Ball Bearings”, Product
Engineering, December 12, 1960, pp. 63-77, chart on p. 68). This chart is hereby reproduced with the permission of McGraw-Hill
Book Company, New York, N.Y.

(d) Combined Axial and Radial Loads

Such cases can be evaluated according to the methods previously outlined by combining the axial and radial loads
into an equivalent radial load. This is defined in ANSI/AFBMA Standard 9,1978 as follows:

“Calculation of Equivalent Radial Load. The magnitude of the equivalent radial load P, for radial and angular contact
bearings, under combined constant radial and constant thrust loads, is:

P = XFr + YFa
Values of X and V are given in Table 4.

The rating and sizing of ball bearings involve many considerations, many of which are beyond the scope of this
introductory presentation. For further information the reader is referred to the technical literature.

6.0 TOLERANCES AND CLEARANCES

For satisfactory operation of a ball bearing, suitable shaft and housing tolerances are extremely important. Standard
tolerance ranges have been established by the industry and Tables 5 and 6 show recommended deviations of shaft diameters and
housing bores from nominal.
For normal conditions the recommendations of many manufacturers for rotating shafts and stationary housings, as
given by Wilcock and Booser, recommend fits in the approximate range K5 and J6 for shaft fits, and J6 and H7 for housing fits.

A fuller discussion of tolerances and their relation to bearing applications, installation and design is a complex subject beyond the
scope of this presentation. This would include considerations involving temperature effects, high-speed operation, shock loading,
lubrication, environmental conditions etc. For a discussion of such topics the reader is referred to the technical literature.

“Bearing Design and Application” by D.F. Wilcock and ER. Booser, McGraw Hill, New York. N.Y., 1st Ed., 1957, p.69
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TABLE 2* VALUES OF f¢

Single Row Radial
Contact; Single & Double Row Radial Self
D glcr): a Dogfr:faiﬁvéfonog\,ﬂar Contact Groove Type Aligning
Type(1)
Metrict(2) Inch(3) Metrict(2) Inch(3) Metric(2) Inch(3)
0.05 46.7 3550 44.2 3360 17.3 1310
0.06 49.1 3730 46.5 3530 18.6 1420
0.07 51.1 3880 48.4 3680 19.9 1510
0.08 52.8 4020 50.0 3810 21.1 1600
0.09 54.3 4130 51.4 3900 22.3 1690
0.10 55.5 4220 52.6 4000 23.4 1770
0.12 57.5 4370 545 4140 25.6 1940
0.14 58.8 4470 55.7 4230 27.7 2100
0.16 59.8 4550 56.5 4290 29.7 2260
0.18 59.9 4530 56.8 4310 31.7 2410
0.20 59.9 4550 56.8 4310 33.5 2550
0.22 59.6 4530 56.5 4290 35.2 2680
0.24 59.0 4480 55.9 4250 36.8 2790
0.26 58.2 4420 55.1 4190 38.2 2910
0.28 57.1 4340 54.1 4110 39.4 3000
0.30 56.0 4250 53.0 4030 40.3 3060
0.32 54.6 4160 51.8 3950 40.9 3110
0.34 53.2 4050 50.4 3840 41.2 3130
0.36 51.7 3930 48.9 3730 41.3 3140
0.38 50.0 3800 47.4 3610 41.0 3110
0.40 48.4 3670 45.8 3480 40.4 3070

(1) a

"When calculating the basic load rating for a unit consisting of two similar, single row, radial contact ball bearings,In a
duplex mounting, the pair is considered as one, double row, radial contact ball bearing.

b.When calculating the basic load rating for a unit consisting of two, similar, single row, angular contact ball bearings in
a duplex mounting, “Face-to-Face” or “Back-to-Back”, the pair Is considered as one, double row, angular contact ball
bearing.

C-When calculating the basic load rating for a unit consisting of two or more similar, single angular contact ball
bearings mounted “in Tandem”, properly manufactured and mounted for equal load distribution, the rating of the
combination is the number of bearings to the 0.7 power times the rating of a single row bell bearing. If the unit may
be treated as a number of individually interchangeable single row bearings, this footnote 1c does not apply.

(2)Use to obtain C in newtons when 0 is given in mm.
(3)Use to obtain C in pounds when D is given in inches.

Reprinted by permission of the American National Standards Institute 1430 Broadway, New York. N V. 10018 (from ANSI-AFBMA
Std 9-1978)

T44



TABLE 3*

REQUIRED LIFE AT CONSTANT OPERATING SPEED
( data from SKF Industries)

Life in hours

Type of machine of operation
Instruments and_ apparatus which are only infreqL_JentIy u:_;e_d 500
Ex.: demonstration apparatus, devices for operation of sliding doors....
Lo = =T Yo 1 g =S 500—2000

Machines for service of short duration or intermittent operation, where service interruptions

are of minor importance

Ex: hand tools, lifting tackle In machinery shops, hand-driven machines in general, farm 4000—8000
machinery, assembly cranes, charging machines, foun dry cranes, household machines

Machines for intermittent service where dependable operation is of great importance
Ex: auxiliary machines in power stations, conveying-equipment in production lines, 8000—12,000
elevators, general-cargo cranes, machine tools less frequently wused ...........

Machines for 8—hour service which are not always fully utilized
Ex: machines in general in the mechanical industries, cranes for continuous service, 20,000—30,000
blowers, jackshafts...........ccoooiiiiiiiat.

Machines for continuous operation (24—hour service)
Ex.: separators, compressors, pumps, main-line shafting, roller beds and conveyor rollers, 40,000—60,000
mine hoists, stationary electric motors ............cccooeviiieiiin...

Machines for 24—hour service where dependability is of great importance Ex.: pulp and
paper machines, public power stations, mine pumps, public pumping stations, machines for 100,000—200,000
continuous service aboard ship ..........ccooeviiiniia...

metric size shafls & accessories

..That th
,n\,‘ﬂ “n"ﬂﬂ there are over 2100 inch &
i.“ featured in this catalog.

Reproduced from "Today’s Ball Bearings” by N. Chironis, Product Engineering, December12, 1960, pp. 68 with the permission of
McGraw-Hill Book Co. Inc., New York, N.Y.
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TABLE 4* VALUES OF X AND Y

2 & a

] Sirg ey How
Yoo Doubds Fow Baanings
Baaring = b B
..—_,: = PR ERth 'J' & ;: N ] L]
K W X I i ¥
Findiat TF
Contect | ll_I!ri i
Broave i |
Bal €, | unu | s :
Boarsis Naaore, mm | Lba. in 1
0.014 LR B ] 2% 2.4 (U]
i 0.028 0344 50 1.68 1.6 0.22
.06 0884 i . 1.7 o 1.7 ik ]
- 0,0l 1.00 150 056 | 1.58 {0 058 | 158 08
@11 108 200 .45 - 1,45 030
e |oar 2.07 300 “ im ; 181 0.34
E 0.28 345 500 1.15 1. T 4 0.38
0.42 5§17 750 10 ; 1.0 042
058 8.5 1000 i RE. k& SRR Y 0,44
T il 4 &
Arguiar F
Contact | o 5&
(Eroces il N !
Bail Ty Ursts Uriitsr For |his bypd -
ELanrings Mewtans, mm | Ba. in L 1t X, Lot i
with whi @ valuas :
Conlscl | 0014 | D72 5 | apphcabie 2 3T 023 L
Angle |00Z8 | 0.345 50 to 240 3.23 028 1
ge Lt ] 0589 1ol mirgin 4 2or LTE 0.0 3
[T 1.03 150 ros rdial i 187 |08 | 282 0,54
K1Y 1.38 200 =11 0] 1.76 2.0 Q.38
07 20T ke barings 1.58 | 218 | 0.40
0.8 345 500 - 139 -l ! 0.45
0.42 51T 750 126 189 050
.54 & 6D 10040 X et LM 183 052
0.014 | QITE 25 188 2.18 3.08 0.29
9020 | 0345 50 4 1.7 1.88 2T .32
0087 | osa 100 188 1 178 247 0.38
.08 1.6 150 . i | ] 1 230 038
1o o 1.38 200 g8 | T |3 155 DS | Rk 040
R} 207 A00 g o] a2 2.00 044
0.2 145 00 1.40 1.27 1,79 .48
0.43 AT 750 1.01 117 1.04 054
05T | 889 1000 _'l. T | 1.18 183 054
i 0018 | Qin LR T 14T 1,88 i 0.38
# 0028 | 0345 50 1.4 153 228 0.4
Bl bl 100 3 1.30 1.48 amn 0.43
0 a7 1.03 150 1.23 1.38 2.00 0.4
s° 0.1z 1538 200 Dukd | 198 i 1.3 (o7 1 0.47
017 207 300 -1 vz 138 182 .80
o 345 i) 1.02 .14 1,58 Q.55
bkl 517 TS0 1.00 112 163 0.58
058 .88 1000 1.00 112 1.83 .58
2 L . DAE | 100 1 108 [Tl 183 0.57
x  h : TR T i 1| coge |[oerl 14 BT
o : 08| 078 i 078 | 083|124 0,80
age 057 | O848 1 088 | 080 107 0.5
] 035 | 057 1 065 | DS5T| 08 114
Satl-adgnireg Bad Baarings 040 0400l | 1 Iu.ﬂm-lu.u .58 ool 15 ten o




(€)) Two similar, single row, angular contact ball bearings mounted “Face-to-Face” or “Back-to-Back are considered as one,
double row, angular contact bearing.

(2) Values of X. V and e for a toad or contact angle other than shown in Table 2 are obtained by linear interpolation.

(3) Values of X. V and a shown in Table 2 do not apply to filling slot bearings for applications in which ball-raceway contact
areas protect substantially into tile tilling slot under load

(4) For single row bearinge when Fg/Fy < e, use X = 1, Y=0.

Reprinted by permission of the American National Standards Institute, 1430 Broadway, New York, N Y., 10018 (force
ANSI-AFBMA Sid. 9-1978)
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TABLE 5°" DEVIATION OF SHAFT DIAMETERS FROM NOMINAL DIMENSIONS, IN."

Push fit 1o -
Fi iermr Push Ewm Farta i Hewvy loros
; ring o sham fit ""m"l""l M Drive fit Light force i " it
Mominal dism mnm
P " S B | B | - - - e A
Chenr Incd | '
bl 5o
§ g | ~ow00z] o 0 | +0.0002 i
—0000S | -000M | - 00002 | - 00000
: ™ W -0 D | o b | +0.0002 | = DOD03
-00008 | -0.0004 | -0.0002 | «0.0001 | -0.0001
1 - k]
- w | -ooooz| o ‘0 | +00002 | +0.0003 | +0.0004 | +00b0s <
} —QOMT | -0000d4 | 00003 | 0000 | -0000 | +0.0000 | +00000
E: ™ % . = 00003 Q ‘0 + 00002 | 00004 | 400004 | +00008 | +0.0007 | +0.0008 | «0.60010
= 000 | ~0.0006 | -C0004 | -0.0003 | -00002 | «00001 | +08001 | +0.0003 | +0.0003 | +0.0008
20 - o (1. OO0 ] 0 | +0.0003 | +0.0004 | +00008 | 400007 | +0.0008 | +00010 | +0.0003 | «8.0017
000180 | ~0.0008 | ~0.0004 | -0.0002 | -0.0003 | +0.0007 | 400000 | +0.0004 | +00004 | +0.0007 | +0.0010
5 %0 = (L0004 (V] Q + 00002 | » 00006 | 00008 | +0.0008 | 400000 | 00012 | 400015 | +0.0020
= 00017 | ~0000T | - D005 | - 00003 | -0.0008 | + 00001 | 400001 | 400004 | +0.0004 | +0.0008 | +000013
" 1
P .tﬂ-- = (OO0 o Q| +00002 | +0.0005 | & 00007 | « 00010 | +00000 4|3.M'rlz 400018 | 4000023
=00013 | 00008 | - 000l | -00004 | ~0.0004 | « 00000 | + 00000 | 400005 | 00008 000008 | 00015
'3 180 = [ DO o 0 | +00003 | +0.0008 | +0.0008 | +00001 | +0.0013 # 00018 | & 000R0 | +0ooET
=0.0098 | =0uB010 | - 00007 | - 00004 | -0.0004 | -0.0000 | S00000 | 00008 | « 00008 | 400011 | «Do017
* AN SKF
” :l-i?;lrlﬂld by peerhiesion ol MoGrwesll Book o, Ine., Mew Yok, MY Fom “Bearing Dwsign and Appleation™ By DF 'Wikcack and B R, Boossr, 181 B4,
« pp B4E5
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TABLE 6°° DEVIATION OF HOUSING BORES FROM NOMINAL DIMENSIONS, IN.*

Fi housing— | Closs- t
Push M Dirben m toroe M
outer reg aning i Hicha M - | Wiingirg M ‘Hawvy driys Lighd !
. e
i, piem a7 W | HT 7 M EB L) ME WT ] 5 WY s | PT
e ye | +00002 o o | -0.0008 | - 00002 | - 0.0004 | - D.0008 | - 0LOD0E | ~0.0007 | - 0.0008 (- Q.00 | ~0.0010 | -0.0011
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