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Session Outcomes

• Calculate effective load on gear tooth including 
service factor and  dynamic effects

• Describe wear strength-based design

• Perform preliminary spur gear strength design 
calculations
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Dynamic force on gear tooth

Dynamic force on gear tooth arises due to ___

1. Inaccuracies in tooth profile

2. Elasticity of parts

3. Both of 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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Buckingham dynamic load
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Velocity Factor and Buckingham Load

For preliminary gear design, _______ method is 

usually used to obtain effective load.

1. Velocity factor

2. Buckingham load

QUIZ



Wear strength of gear tooth

• Basis for derivation of Wear strength equation
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Wear Strength - Ratio Factor Q

In wear strength calculations, ratio factor Q is ___.

1.
2𝑧𝑔

𝑧𝑔+𝑧𝑝

2.
2𝑧𝑔

𝑧𝑔−𝑧𝑝

QUIZ
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Wear Strength – Load factor K

In wear strength calculations, load factor K is 

related to _____.

1. Surface endurance strength

2. Surface hardness

3. Both of above

QUIZ



Estimation of module based on 
bending strength
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Example 1: Design based on 
velocity factor method
It is required to design a pair of spur gears with 20⁰ full-
depth involute teeth based on Lewis equation.

The velocity factor is to be used to account for dynamic 
load. 

The pinion shaft is connected to a 10 kW, 1440 rpm 
motor. The starting torque of motor is 150% of rated 
torque. The speed reduction is 4:1. 

The pinion as well as gear is made of plain carbon steel 
40C8 (UTS = 600 MPa). The factor of safety can be taken 
as 1.5. 

Design the gears, specify their dimensions and suggest 
suitable surface hardness for the gears.

SPCE-MED 11








