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Timken Design Guide

Life adjustment factors can be used to further define the cation conditions (a;). The fatigue life formula embodying
rating life in terms of reliability (a,), material (a;) and appli- these adjustment factors is:

L.—a xa:xasXxLo

a1 = Reliability Factor

It may be desirable for reliability
(.} to determine the life when
more than 90% of the bearings
must still be operating.

Reliability L. Reliability
(Rating Life) Factor (&,

B90% Lyo 1.0

95% Ls 62

96% Ly .53

97% Ls 44

98% L, .33

99% L, 21
Example — if the L, rating life of

a bearing in a specific application
is 4000 hours the L, life for 99%
reliability would be a, x L, = .21
% 4000 — 310 hours.

a2 — Material Factor

Certain materials have proven to have
greater fatigue life than others
oﬁerating under identical conditions.
The theoretical L,, dynamic life is
based on air-melt steel and standard
AFBMA formulas. The life adjustment
factors for materials frequently used
are shown below. These are conseary-
ative values for use in critical aircraft
applications.

Material Material Factor (a,)
Std. Vacuum 3
Degassed 52100
Air Melt 440C 1
CEVM 52100 5
VIM-VAR M-50 10

das— Application Factor

Life adjustment factors for application
conditions such as lubrication quali-
ty, misalignment, temperature, etc.
are more complex and may require
mare discreet analysis. For example,
low viscosity oil (less than 70 ssu) and
high temperatures (varies with steel)
and speeds insufficient to generate a
hydrodynamic oil film will require the
use of an aa value of less than 1,
Actual test experience in a particular
application is the best way to develop
accurate as factors.
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0 X Y Y
0.014 0.19 2.30
0.028 0.22 1.99
0.056 0.26 1.71
0. 084 0.28 1.55
B Ekh& 0.1 0.30 0.56 1.45 0
0.17 0.34 1.31
0.28 0.38 1.15
0.42 0.42 1.04
0.56 0.44 1.00
0.015 0.38 1.47
0.029 0.40 1.40
0.058 0.43 1.30
& 0. 087 0.46 1.23
i a=15° 0.12 0.47 0.44 1.19 0
i 0.17 0.50 1.12
%] 0.29 0.55 1.02
&) 0.44 0.56 1.00
;3 0.58 0.56 1.00
a =25 0.68 0.41 0.87 0
a = 4P 1.14 0.35 0.57 0
[ﬁl%%%%ﬁﬁ 1.5 tan a 0.4 0.4 cot @ 0
H.OERBIR 1.5 tan a 0.65 0.65 oot a 0.42 cot a
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