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SPUR GEAR 

DESIGN 

 

 



Spur Gear Terminology 



Continue… 

Circular pitch. It is the distance measured on the circumference of the pitch circle 

from a point of one tooth to the corresponding point on the next tooth. It is usually 

denoted by pc. 

 

Mathematically, 

Pressure angle or angle of obliquity: It is the angle between the common 

normal to two gear teeth at the point of contact and the common tangent at the 

pitch point. It is usually denoted by φ. The standard pressure angles are          and 

20°. 



Continue… 
Diametral pitch. It is the ratio of number of teeth to the pitch circle diameter in 

millimetres. 

 

It denoted by pd. Mathematically, 

Module. It is the ratio of the pitch circle diameter in millimetres to the number of 

teeth. It is usually denoted by m.  

Mathematically, Module, m = D / T 

 

The recommended series of modules in Indian Standard are 1, 1.25, 1.5, 2, 2.5, 3, 

4, 5, 6, 8, 10, 12, 16, 20, 25, 32, 40 and 50. 

 

The modules 1.125, 1.375, 1.75, 2.25, 2.75, 3.5, 4.5,5.5, 7, 9, 11, 14, 18, 22, 28, 36 

and 45 are of second choice. 



Form of Gear Teeth 



Continue… 

• The         composite system is used for general purpose gears. 

It is stronger but has no interchangeability. 

 

• The tooth profile of this system has cycloidal curves at the top and 

bottom and involute curve at the middle portion. The teeth are 

produced by formed milling cutters or hobs. The tooth profile of the  

°          full depth involute system was developed for use with 

gear hobs for spur and helical gears. 

 

• The tooth profile of the 20° full depth involute system may be cut 

by hobs. The increase of the pressure angle from 114 /2° to 20° 

results in a stronger tooth, because the tooth acting as a beam is 

wider at the base. The 20° stub involute system has a strong 

tooth to take heavy loads. 



Gear Motion Mechanism 



Continue… 



Continue… 



Beam Strength of Spur Gear 

Teeth – Lewis Equation 



Design of Spur Gear 





Dynamic Tooth Load Checking  



Static Tooth Load Checking 

For safety, against tooth breakage, the static tooth load (WS) should be 

greater than the dynamic load (WD) 



Wear Tooth Load Checking 

The wear load (Ww) 

should not be less than 

the dynamic load (WD). 



Parallel Axis Helical Gear 

Design 



Introduction 

• A helical gear has teeth in form of helix around the 

gear. Two such gears may be used to connect two 

parallel shafts in place of spur gears.  

• The helixes may be right handed on one gear and 

left handed on the other. The pitch surfaces are 

cylindrical as in spur gearing, but the teeth instead 

of being parallel to the axis, wind around the 

cylinders helically like screw threads. The teeth of 

helical gears with parallel axis have line contact, 

as in spur gearing. 

• This provides gradual engagement and 

continuous contact of the engaging teeth. Hence 

helical gears give smooth drive with a high 

efficiency of transmission 



Helical Gear Terminology 
• 1. Helix angle. It is a constant angle made by the helices with the 

  axis of rotation. 

• 2. Axial pitch. It is the distance, parallel to the axis, between similar 

 faces of adjacent teeth. It is the same as circular pitch and is therefore 

 denoted by pc. The axial pitch may also be defined as the circular pitch 

 in the plane of rotation or the diametral plane. 

• 3. Normal pitch. It is the distance between similar faces of adjacent 

 teeth along a helix on the pitch cylinders normal to the teeth. It is denoted 

 by pN. The normal pitch may also be defined as the circular pitch in the 

normal plane which is a plane perpendicular to the teeth. Mathematically, 

normal pitch, 

   pN = pc cos α 



Continue… 
• 4. Face Width:  

5. Formative or Equivalent Number of Teeth for Helical Gears 



Beam Strength of Helical Gear 

Teeth – Lewis Equation 





Dynamic Tooth Load Checking  



Static Tooth Load Checking 

For safety, against tooth breakage, the static tooth load (WS) should be 

greater than the dynamic load (WD) 



Wear Tooth Load Checking 

The wear load (Ww) 

should not be less than 

the dynamic load (WD). 



Design of Bevel Gear 



Strength of Bevel Gears 





Standard Proportions 



Check for Dynamic Load 



Checking for Wear Load 



Worm Gear Design 




















