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Session Outcomes

• Discuss bearing constructions, materials and 
lubricating oils

• Describe failure mechanisms of hydrodynamic 
bearings

• Compare Sliding-contact and Rolling-contact 
bearings

• Explain different types of mechanical seals
• Static

• Dynamic
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Bearing Design –
Selection of 
Parameters
DDB T16.11
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Bearing Design –
Selection of 
Parameters
DDB T16.11
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Numerical Problem

A full hydrodynamic bearing operates under following 
conditions:

• Radial load = 50 kN

• Journal diameter = 150 mm

• Bearing length = 150 mm

• Radial clearance = 0.15 mm

• Minimum film thickness = 0.03 mm

• Viscosity of lubricant = 8 cP

What is the minimum speed of operation for journal to work 
under hydrodynamic conditions?
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Bearing Constructions

SPCE-MED 6Ref: Bhandari V.B., Design of Machine Elements (2017)
Credits: NPTEL course by IIT Kharagpur

Developed View of oil-groove Patterns Oil-ring bearing



Bearing with Longitudinal Groove

The journal bearing may have circumferential or longitudinal oil 

grooves. Which of the following is TRUE about a bearing with 

longitudinal groove?

1) Lesser load capacity than circ. grooved bearing

2) Susceptibility to oil-whip vibrations

3) Both 1 and 2 are TRUE
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Bearing Material – Desirable Properties

• ________ compressive strength

• Should not ________ to journal body

• If loads are fluctuating, additionally good ________ strength 
is required

• Bearing materials should be _______ as compared to 
journal

• If any hard dirt particle enters lubricant, bearing material 
should allow the particle to get _______ in order to prevent 
continuous damage

• For high temperature service, where the oil may get 
oxidized, bearing material should have _______ resistance.

• Bearing material should have the ability to ______ and 
adopt its shape to that of journal
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Important Bearing Materials

• Babbitt or White metal
• Tin-based or Lead-based
• Available in 10 grades for different applications
• Excellent conformability and embeddability
• Unsuitable at higher temperatures and have poor fatigue strength

• Bronze

• Copper-Lead

• Tin-Aluminium

• Non-metallic
• Graphite
• Teflon
• Rubber

• Sintered metal bearings
• Porous and hold oils up to 20-30% of its volume
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Lubricating oils

• Desirable properties
• Less sensitive to temperature-viscosity change

• Chemically stable

• Sufficient specific heat for heat removal

• Types of oils
• Mineral

• Vegetable/Animal
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Mineral Oil Lubricants

Which of the following is a NOT feature of mineral oils?

1) Less tendency to oxidise and form acids

2) Maintain viscosity at higher temperatures

3) Provide wide range of viscosity
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Failure Mechanisms

• Abrasive wear

• Wiping of bearing surface

• Corrosion

• Distortion
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https://pdfs.semanticscholar.org/676e/8d91559fc3a6275f2924b436767d957c73e3.pdf
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Sliding vs Rolling contact 
bearings
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Ref: Bhandari V.B., Design of Machine Elements (2017)

Sliding Contact Bearing Rolling Contact Bearing

Suitable for ______ load and speed Suitable for ______ load and speed

________ for shock loading ________ for shock loading

________ value of starting torque ________ value of starting torque

_______ amount of operating friction losses _______ amount of operating friction losses

____ radial space and _____ axial space ____ radial space and _____ axial space

Lubrication system is ________ Lubrication system is ________

Shaft axis is _____ w.r.t. bearing axis Shaft axis is _____ w.r.t. bearing axis

______ noise ______ noise

______ cost ______ cost



Mechanical Seals
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Mechanical Seals

Static

Sealants O-ring Flat gasket

Metallic

Non-metallic

Dynamic

Contacting

Axial or 
mechanical face

Packings/Stuffing 
box

Radial Lip

Non-contacting

Labyrinth

Viscoseal

Reciprocating 
shafts

Packing

O-ring

Diaphragm

Piston ringsReading material: Myer Kutz (ed.), Mechanical Engineers’ Handbook, Vol.1, Chapter 33 (2006)



Static Seals
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Static Seals
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Mechanical Face Seal
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Stuffing Box
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Radial Lip
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Labyrinth seal
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Summary
• Bearing constructions

• Solid

• Lined

• Oil groove constructions

• Bearing Materials
• Desirable properties

• Babbitt, Bronze, Copper-Lead, Tin-Aluminium, Non-metal

• Lubricating oils
• Desirable properties

• Mineral and Vegetable/Animal oils

• Failure Mechanisms
• Abrasive wear

• Wiping of bearing surface

• Corrosion

• Distortion

• Compare sliding and rolling contact bearings

• Mechanical Seals
• Static

• Dynamic
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