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Q1

A bearing company rates its ball bearings for 1 million revolutions.
For 90% reliability, a desired life of 5000 hours at 1725 rev per min,
and a load of 400 |bf, compute the catalog rating

Cio ® Fe = 7
Lg = [0° Yo
OCD = So006 howy
ny, = 135 vov/min
FD = ¢goo ILF,

] |
Fop Lo/‘&: Fe Lﬂ/q'

l l,
Fe = Fp (_1—_9_5/0b ‘Fp(a(nhb 605k

Le Le

)
Cio= Fr = 4oo0 (&@ (1725) eo>/3
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Q2

The design load on a ball bearing is 413 |bf. The speed of the shaft is specified
as 300 rev/min, the expected life is 30 kilo hours at a reliability of 0.99.
Compute C10 catalog entry on the basis of 1076 revolutions of rating life. The
Weibull parameters are x0 = 0.02, (theta-x0) =4.439 and b = 1.483

Fo = 413 (bF; N = 3001/ mju

sz° 3o (103) I’)OW)&_
Rp= 0:99

(C,o g=0-91 - ?

xp = Llp = goﬁphp = Q(Jo)//o:;)l?w—): S4o

—

Z—K Lp )ob

4

c4e —
Cio * ‘m[o-oz + 4'43775('4%»'{-4:3\ '—j)/f;ozﬂﬂ [6F '
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Combined loads
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Combined loads
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Tables @ @

Table 11-1

Equivalent Radial Load

Factors for Ball Bearings

(o = Con SW

O O O O 0 OO0 O O O o O

*Use 0.014 if F,/Cy < 0.014.

Table 11-2

Dimensions and Load Ratings for Single-Row 02-Series Deep-Groove and Angular-Contact Ball Bearings

Fillet Shoulder Load Ratings, kN
Width, Radius, Diameter, mm Deep Groove Angular Contact

ds dy Co Co Co Co
L)

\/ 10 \/ 30 J 9 0.6 12.5 27 5.07 2.24 4.94 EIE
12 32 10 0.6 14.5 28 6.89 3.10 7.02 3.05
15 35 11 0.6 17.5 31 7.80 3.55 8.06 3.65
17 40 12 0.6 19.5 34 9.56 4.50 9.95 4.75
20 47 14 1.0 25 41 12.7 6.20 133 6.55
25 52 15 1.0 30 47 14.0 6.95 14.8 7.65
30 62 16 1.0 35 55 19.5 10.0 20.3 11.0
35 72 17 1.0 41 65 255 13.7 27.0 15.0
40 80 18 1.0 46 72 30.7 16.6 31.9 18.6
45 85 19 1.0 52 77 332 18.6 358 21.2
50 90 20 1.0 56 82 35.1 19.6 377 22.8
55 100 21 1.5 63 90 43.6 25.0 46.2 28.5
60 110 22 1.5 70 99 475 28.0 559 355
65 120 23 1.5 74 109 559 34.0 63.7 41.5
70 125 24 1.5 79 114 61.8 375 68.9 455
75 130 25 1.5 86 119 66.3 40.5 T1.5 49.0
80 140 26 2.0 93 127 70.2 45.0 80.6 55.0
85 150 28 20 99 136 83.2 53.0 90.4 63.0
90 160 30 20 104 146 95.6 62.0 106 735
95 170 32 2.0 110 156 108 69.5 121 85.0
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Q3

An angular contact ball bearing has an axial load Fa of 400 Ibf and a radial load of 500 |bf
applied with the Wy. The basic static load rating CO is 4450 Ibf and the
basic load rating C10 is 7900 Ibf. Estimate the L10 life (in hours) at a speed of 720 rev/min

Fa: 4oo [LF , Fy oz SOO/Lf/- Ve ) (owl‘w 7
B Shhowv%)

(o= 4450 ILF ; C) = 7100 [LF

/
i—)o (h"‘d) ';2 N = 120 YW/M;W

() Fa . 400 - 0.09
e 4450

i) Lk wo iwlty pdatz  in ovde, b ('Ik'f‘v&: e ot
t:q /(a z 0-0§

@.n} 0&)
From falle -] /{0% C)

Fely | prose- 2

- 0-04 0-2¢ €- 028 = 0-28-0.73

« ol | o3 0:09-0:08¢  0-08{~0-1)

€ = 02806 > o 28¢
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