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Session Outcomes

• Calculate equivalent load

• Select bearing from manufacturer’s catalogue

• Bearing design for combination of loads and speeds

• Calculate reliability of bearings

• Discuss practical aspects of bearing design
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Equivalent Dynamic Load 
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Fe is equivalent radial load that does same 

damage as Fa and Fr together

V is race factor (1.0 when inner race 

rotating and 1.2 when outer race rotating

Ref: Shigley, Joseph E., Charles R. Mischke, and Richard G. Budynas. Mechanical engineering Design. McGraw-Hill, 2014



Equivalent Dynamic Load (P)

• Equivalent of combined radial and axial load acting on the 
bearing

where
P : Equivalent dynamic load
X,Y : Radial and thrust factors (DDB T15.9)
V : Race rotation factor (  =1 when inner ring is rotating, 

=1.2 when outer ring is rotating)

Fr , Fa : Radial and thrust loads acting on bearing
• To be compared against dynamic load capacity (C)
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𝑃 = 𝑋𝑉𝐹𝑟 + 𝑌𝐹𝑎



SPCE-MED 5

Equivalent Dynamic Load

Which of the following statement is TRUE regarding 

the equivalent dynamic load for radial bearings?

1. It is a pure radial load

2. It may depend on static capacity of bearing

3. Both of above

QUIZ



Load Life Relationship
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Example : Dynamic Load Capacity

A single-row deep groove ball bearing is
subjected to a radial force of 8 kN. The shaft
rotates at 1450 rpm and the expected life L10h of
the bearing is 8,000 hrs.

Compute the required dynamic capacity of the
bearing.
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Load-Life Relation

Given the same radial load 

P and life L10, which of the 

bearing type will require 

higher dynamic capacity?

1. Ball bearing

2. Roller bearing

QUIZ
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Miscellaneous Topics in bearing design

• Selection of bearing life (DDB T15.3-5)

• Bearing load factors (DDB T15.6)

• Designation of bearings (DDB T15.8)
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Selection of bearing from Manufacturer’s catalogue
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Force 
calc.

• Calculate radial and axial forces acting on bearing

• Determine diameter of shaft for fitting bearing

X, Y 
factors

• Assume series of bearing (DDB T15.10)

• Determine X, Y factors from DDB T15.2

Calcula
te P

• Calculate equivalent dynamic load 𝑃 = 𝑋𝑉𝐹𝑟 + 𝑌𝐹𝑎

Life 𝑳𝟏𝟎
• Decide expected bearing life 𝐿10 in mr

Load C
• Calculate dynamic load capacity 𝐶 = 𝑃 𝐿10

1

𝑝

Check 
if okay

• Check if assumed series has required dynamic capacity 

• If not, select next series and repeat steps starting with determination of X,Y factors



Example 1: Selection of 
bearing

A single-row deep groove ball bearing is
subjected to a radial force of 8 kN and a thrust
force of 3 kN.

The shaft rotates at 1200 rpm. The expected life
L10h of the bearing is 10,000 hrs. The minimum
acceptable diameter of shaft is 70 mm.

Select a suitable bearing for this application.
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Selection of Bearing from Catalogue

While selecting bearing from manufacturer’s 

catalogue, which of the following step needs value 

of static load capacity C0?

1. Calculation of radial and axial load

2. Deciding expected bearing life L10

3. None of the above

QUIZ


