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Session Outcomes

• Describe terminology of sliding contact bearings

• Explain principles of working of hydrodynamic bearings

• Discuss Friction co-efficient – Petroff Equation

• Derive Reynold equation

• Discuss Raimondi and Boyd Solution to Reynold Equation

• Design hydrodynamic bearing after selecting key parameters
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Principle of Hydrodynamic 
Bearing Operation
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https://www.youtube.com/watch?v=7OY170iaGSA

https://www.youtube.com/watch?v=7OY170iaGSA
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Advantages of Hydrodynamic Bearings

The advantage/s of hydrodynamic bearing is/are

1. Minimal wear and tear

2. High load carrying capacity at low/medium 

speeds

3. Both of the above

QUIZ
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Fundamental Principles of Hydrodynamic 

Bearing Operation

The fundamental principle/s governing the operation 

of hydrodynamic bearing is/are __________

1. Formation of viscous oil wedge between shaft 

and sleeve

2. Externally supplied pressure to the oil

3. Both of the above

QUIZ



Sliding Contact Bearings

• Types of lubricants

• Objectives of lubricants

• Modes of Lubrication
• Thick film

• Hydrodynamic

• Hydrostatic

• Thin film

• Zero film
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Types of Hydrodynamic Bearings

• Full bearing

• Partial bearing

• Thrust bearing
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Determination of Friction Coefficient

• Petroff’s Equation (1883)
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Stable Lubrication (McKee’s 
Investigation, 1932)
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Reynold’s Equation (1D)

• Assumptions
• Lubricant obeys _________ law of ____

• Lubricant is _________________

• _____ forces in thin film are negligible

• __________ of lubricant is constant.

• Pressure is constant across ____________

• Shaft and bearings are ____________

• There is continuous supply of _____________

• No flow in _____ direction for 1D formulation
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Reynold’s Equation (1D), (1886)
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Reynold’s Equation in 2D
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Raimondi & Boyd 
Solution to Reynold 
Equation (1958)
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Solution to Reynold’s Equation

The analytical solution to Reynold’s equation for 

hydrodynamic bearings is not yet determined.

1. True

2. False

QUIZ



Dimensionless 
Performance 
Parameters
DDB T16.5



Dimensionless 
Performance 
Parameters
DDB T16.5


