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Module 1: Spur Gear – Bending Strength
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Session Outcomes

• Calculate forces on spur gear tooth

• Discuss modes of gear tooth failure

• Describe selection of material for gears

• Calculate Beam strength of gear tooth

• Calculate effective load on gear tooth including 
service factor and  dynamic effects
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Force Analysis – Spur Gears

The direction of force 

acting on the tooth of 

driving gear is ________

1. Direction A

2. Direction B

QUIZ

Driving 
gear

A

B



Example 2: Spur gear force analysis
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Determine reactions on bearings E and F.







Modes of failure of gear tooth

• Breakage of tooth or bending failure

• Surface destruction or Wear failure
• Abrasive wear (due to foreign particles)

• Corrosive wear (due to chemical action)

• Initial pitting (initial corrections at high spots)

• Destructive pitting (surface fatigue failure)

• Scoring (alternate welding and shearing at 
high spots)
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Selection of material for gears

• UTS/YS, endurance strength

• Wear resistance, surface fatigue strength

• Coefficient of friction

• Extent of thermal distortion during heat treatment

• Metallic and non-metallic materials
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Bending strength of gear tooth

• Derivation of Lewis equation

• Allowable bending stress
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Lewis Equation

Which of the following is NOT an assumption made 

while deriving Lewis equation?

1. Radial force is included by its proportion to the 

tangential force

2. Stress concentration effect is neglected

3. Only one pair of tooth take full load at a time

QUIZ
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Lewis Factor (Y)

Lewis factor (Y) __________ with number of teeth.

1. Increases

2. Decreases

QUIZ



SPCE-MED 10

Allowable bending stress

Allowable bending stress in Lewis equation is ___

1. Tensile yield strength

2. Tensile ultimate strength

3. None of the above

QUIZ



Effective load on gear tooth

• Effective load on gear tooth (Velocity factor method)

ALTERNATIVELY

• Effective load as per Buckingham equation
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