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Rolling bearing calculation according ISO 16281

The bearing life calculation according ISO 16281 (2025) is the latest standardized version of a bearing
life calculation. The bearing life is calculated using the load distribution on each rolling element and
is therefore not limited to an external force but can also consider tilting moments and the influence
of clearance or pretension. For each of the five degrees of freedom either a load or a displacement/ro-
tation can be specified.

As in the calculation e
according ISO 281 the | o sumaseme  scimcontasston  wotwmtmatubicoon | tovina Tk roer == -
= B3 -
: - Cylindrical roller bearing | [#] [Enter inner geometry and load capacity v i =
Inﬂuence Of the IUbrI Inner diameter d |55 mm Dynamic load rating cr kN % 1;
cant can be ConS|d_ Outer diameter D |120 mm Static load rating cor [156.069 kN TR o': I; r:m’ i
d. Eith h ) Width ) mm  Fatigue load limit cur N z“”:’pﬁ’[é"ﬁ] ;
ered. Either the ratio Number of rolling slements z [3 Bearing clearance 150 5753 - CN v £ 1;’ _.';:,:i;fnﬁ,
. . Disrmeter f valfing elements Dw [18 iy [ Didmietral Cleaiance pd [ooss | mm % 6
K Oor the SpECIfIC f||m Pitch diameter Dpw [875 mm %] Bearing tolerance S0 492 - PO v = g "'Pu':m;[m'”m]’ i
. Effective length of roller Lwe (19 mm Fit to shaft kb T T
thICkness A can be Shoulder diameter inner ring dsi mm [B] Surface roughness shaft Re 4 um ek é - 5&
. . Shoulder diameter auter fing dse [947 mm [B] Shaft inner diameter ai o |mm 5
used. The life with e T o
n Wlth t nsid- Surface fotighnes Holistng Re i i
a d out cons d Housing outer diameter dhe [150 mm i
eration of the lubri- .:5
cant will be provided
r It. Restilt overview )
as esu Static safety factor (1SO 76) S0 Maximal pressure pmax |1721.65 MPa Total friction moment for current speed M.n Nm
Reference load Pref N Static safety factor (SO 17956) SOeff |5.42557 Static safety factor SF
Required hardness depth outer race hdmin_e mm Basic life L10h [14741 h Modified lfe Lnm h
Basic reference rating life L10th b Viscosity ratio « [1emes
Result overview  Messsges
M @
The software is considering the following effects:
e Bearing clearance —
e Change of clearance through thermal effects Rolling element load
—QiB1R1
e Change of clearance due to fits 140 TQcERl
-0 B1R2
e Roller profile 120 s
100 e
e Centrifugal loads o --QiB2R2
e Life reduction due to reduced hardness - 0y :

e Lubricant and Lubricant film thickness :E
e Load spectra 0

e Bearing sets (of several bearings)

Position of ball [*]

e Hybrid or ceramic bearings
e Reliability

e Elastic expansion of bearing rings due to rolling element forces

e Elastic deformations of the outer ring for track rollers as extension module



As results you will get:

e The load distribution in the bearing p—

e The Hertzian contact stress s Al

* The stresses below the surface for choosing the required p .
harness depth s &Q@\ e -

e The load dependent friction moment for ball bearings L ’ -

e The contact angle under load ‘/ g "

e The displacement and tilting of the bearing © -

e The minimal film thickness

e The spin-to-roll ratio

e The extension of pressure ellipsis

e The load distribution in a set of bearings

Typical applications
Single bearing under tilting moment

Generally, you will try to avoid tilting moments on a bearing, but
in track rollers or slewing rings the tilting moment can be the main
load.

For roller bearings the influence of tilting on the load distribution
or life can be checked.

Sets of angular contact bearings
Angular contact bearings or often used in sets, but the load distri-

bution between the single bearings is difficult to assess.

Using the software the load distribution, life and stiffness can be calculated dependent on the pre-
tension of the bearing set. The pretension can be individually set for each bearing.

This also allows checking if the pretension is large enough and the bearings get load in each load case.
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Influence of clearance and pretension

The influence of bearing clearance and pretension of bearing life and load distribution can be evalu-
ated. The nominal clearance can be selected according C2..C4 according to standards or directly pro-
vides as number. The bearing tolerance class can be selected as PO..P2 and the tolerances of the shaft
and housing according I1SO 286. It is also possible to specify the fits as numeric values directly. The
change of clearance because of fits, thermal effects and centrifugal loads then determine the oper-
ating clearance.
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Support of a planet gear using several cylindrical roller bearings

Planetary gears in planet gears sets can be supported using several cylindrical roller bearings Using
helical gears will lead to a tilting moment in addition to the radial load. This tilting moment has to be
supported by the bearing set. The bearing clearance has an influence on the tilting angle which should
be minimal for the gear contact and also on the load distribution in the bearing which also dislikes
tilting. Here an example of the load distribution in a set of three cylindrical rolling bearings with dif-
ferent clearance is shown:
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Slewing rings with four point bearings
Different bearing types are used for large slewing rings:
Four-point bearings with one or two rows and roller bear-

ings having three sets of rollers.

The configuration with one or two row four-point bear-

ings can be analysed using the software.

Important results are the contact stresses, the friction
torque, and the shear stress below the surface to deter-

mine the necessary hardness depth.
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A demo version and the software documentation are available as download on the website. Please

ask for a test version without restrictions.


https://www.mesys.ag/
mailto:info@mesys.ch

	Rolling bearing calculation according ISO 16281
	Typical applications
	Single bearing under tilting moment
	Sets of angular contact bearings
	Influence of clearance and pretension
	High speed
	Support of a planet gear using several cylindrical roller bearings
	Slewing rings with four point bearings

	Contact


