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It is essential to understand gear parameters for designing, selecting and 

maintaining gear systems, which determines gear performance and its 

compatibility with other components. For example, the gear module 

determines the size and strength of the gear teeth. 
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1. Face  width:  The  width  of  the  gear  tooth  along  the  direction 

perpendicular to the axis of rotation.
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Gear teeth are the individual projections on the circumference of a gear 

that mesh with corresponding teeth on another gear to transmit motion 

and power. The gear teeth profile refers to the shape of the gear tooth, 

which is  critical  for  proper meshing and power transmission.  The most 

common gear teeth profile is the involute profile, which provides smooth 

and  continuous  contact  between  teeth.  Other  profiles  include  cycloidal 

and  epicycloidal,  but  involute  is  widely  used  due  to  its  ease  of 

manufacturing and efficient operation.
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A  gear  train  is  a  mechanical  system  consisting  of  a  series  of 

interconnected gears that work together to transmit rotational motion and 

torque from one component to another. It is widely used in machinery, 

vehicles, and devices to achieve changes in speed, torque, direction, or 

axis of rotation. 

1. Simple Gear Train

A simple gear train consists of two or more gears connected in series 

along parallel shafts, with each gear mounted on its own shaft. The axes 

of the shafts are parallel, and the gears mesh with each other to transmit 

motion and power. The first gear is called the driver gear, and the second 

2.Profile line: The outline of the gear tooth on the pitch circle.

gear is the driven gear. The gear ratio, which determines the speed and 

torque  relationship  between  the  driver  and  driven  gears,  is  calculated 

3.Flank line: The line along the side of the gear tooth.

4.Addendum circle: The circle that passes through the tops of the gear 

teeth.

5. Topland:  The  flat  surface  on  top  of  the  gear  tooth  between  the 

addendum circles of adjacent teeth.

6.Face: The working surface of the gear tooth.

7.Flank: The side of the gear tooth.

8. Pressure  angle:  The  angle  between  the  line  of  action  and  the  line 

perpendicular to the pitch line.

9.Whole depth: The total depth of the gear tooth from the root to the 

tip.

10. Tooth  or  working  depth:  The  depth  of  engagement  between  two 

meshing gears.

11.Clearance circle: The circle that represents the clearance between the 

root of one gear and the tip of the mating gear.

12.Slot width: The width of the space between adjacent teeth on the gear.

13.Tooth thickness: The thickness of the gear tooth at the pitch circle.

14.Clearance: The distance between the tip of one gear and the root of 

the mating gear.

15.Dedendum circle: The circle that passes through the bottoms of the 

gear teeth.

 



simple gear train. However, it is more complex in structure, with higher 

manufacturing  costs  and  potential  for  increased  friction  and  wear. 

Compound gear trains are commonly used in automotive transmissions, 

machine tools, conveyor systems, and other mechanical systems requiring 

a wide range of speed and torque adjustments. 

based  on  the  sizes  of  the  gears.  If  there  are  intermediate  gears,  the 

number of teeth on the intermediate gears does not affect the gear ratio, 

but can change the direction of rotation. For example, if the number of 

intermediate gears is odd, the driver and driven gears rotate in the same 

direction; if even, they rotate in opposite directions.

2. Compound Gear Train

A compound gear  train  features  multiple  gears  mounted on the same 

shaft. By combining multiple gears on a common shaft, a wider range of 

speed  and  torque  ratios  can  be  achieved,  enhancing  versatility.  It  can 

provide more gear ratios and greater torque multiplication compared to a 



the paper without stopping.  

3. Reverted Gear Train

A reverted gear train is a special type of compound gear train where the 

axes of the first and last gears coincide. Typically, two gears are mounted 

on parallel shafts, and a third gear serves as an idler or intermediate gear 

connecting them. The first and last gears share a common axis, and the 

idler gear meshes with both the driver and driven gears. This arrangement 

causes the first and last gears to rotate in opposite directions. Its main 

advantage is the ability to reverse the direction of rotation, which is often 

necessary in certain industrial processes. Additionally, its compact design 

makes it space-efficient. Common applications include printing presses and 

textile  machinery.  For  instance,  in  printing  presses,  it  can  change  the 

direction of paper feed to enable continuous printing on both sides of 



motion,  and  load  distribution  through  multiple  planet  gears,  which 

reduces wear  and increases  durability.  However,  it  is  more complex to 

design,  manufacture,  and maintain,  with potential  energy losses due to 

friction and wear. Common applications include automatic transmissions in 

vehicles, robotics, aerospace systems, and industrial machinery.

5. Epicyclic Gear Train

An epicyclic gear train, also known as a planetary gear train, is a complex 

and versatile gear arrangement. It typically consists of a central sun gear, 

a planet carrier holding one or more planet gears, and an outer ring gear. 

The  planet  gears  mesh  with  both  the  sun  gear  and  the  ring  gear, 

allowing them to rotate on their own axes while orbiting around the sun 

gear.  Power  can be input,  output,  or  controlled through any of  these 

components, enabling a wide range of applications and motion patterns. 

Its  advantages  include  compactness,  versatility  in  controlling  rotational 



5. Sun and Planet Gear Train

The sun and planet gear train is a type of planetary gear train, primarily 

consisting of a sun gear and one or more planet gears. The planet gears 

mesh with the sun gear and rotate around it. Unlike the reverted gear 

train, the sun and planet gear train does not require the axes of the first 

and last  gears to coincide.  Its  structure is  relatively simple,  and it  can 

achieve a certain gear ratio and motion transmission. It is commonly used 

in some early mechanical clocks and simple mechanical devices.
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The gear ratio is the ratio of the number of teeth on the driven gear to 

the number of teeth on the driving gear. It can also be expressed as the 

ratio of the rotational speed of the driving gear to the rotational speed 

of the driven gear. The gear ratio determines the mechanical advantage 

and torque transmission between two meshing gears.
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Based on the number of teeth:

Gear  Ratio  =  Number  of  Teeth  on  Driven  Gear/Number  of  Teeth  on 

Driving Gear 

Based on the rotational speeds:

Gear Ratio = Rotational Speed of Driving Gear/Rotational Speed of Driven 

Gear
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