
Transmission components – 1  

Unit II 



Parts of an Automatic Transmission 

1.Transmission Casing. A transmission casing houses 
all the parts of the transmission. ... 

2. Torque Converter. ... 

3. Pump (aka impeller). ... 

4. Turbine. ... 

5. Stator (aka Reactor). ... 

6. Torque converter clutch. ... 

7. Planetary Gears. ... 

8. Brake Bands and Clutches. 

 





Friction plates or clutch plates 

• A friction clutch plate is used in vehicles to 

allow the transmission input shaft and engine 

to run at the same speed when rotating. The 

friction that is created between the engine 

and the transmission is what provides the 

force required to move the vehicle.  



Friction or Clutch plates 
• The clutch plate (Fig.1) helps to overcome the 

inertia and start the vehicle moving.  

• When the automobile engine develops power 
that is transmitted via clutch as a twisting force 
(torque) from the engine crankshaft to driving 
wheel.  

• A smooth and gradual transfer of power and 
torque is accomplished using a clutch friction unit 
to engage and disengage the power flow (Fig.2). 

•  Clutches are useful in devices that have two 
rotating shafts. 



Friction or Clutch plates 

 

            

                     (Fig.1)                  (Fig.2) 

In a car, you need a clutch because the engine spins all 
the time, but the car’s wheels do not when at rest.  
Wheel can move only by the application of gear.  

But without application of clutch if one applies gear to 
run the wheel, the engine stops because engine is not 
designed to run the wheel directly when the car is at rest 
and it is the clutch which gently engages between the 
driving wheel and the engine crankshaft and initiates 
motion of driving wheel. https://youtu.be/Tge1ufoS5jY 



• https://youtu.be/Or1fCulo9LM   Blanking 

• https://youtu.be/Tge1ufoS5jY     Clutch mfring  

 



Gears 

• A gear is a machine component consisting of 

a toothed wheel attached to a rotating shaft. 

Gears operate in pairs to transmit and modify 

rotary motion and torque (turning force) 

without slip. 



Types of Gears 

Types of Gears  

Spur gear 

Helical Gear 

Bevel gear 

Worm gear  

Rack & pinion  

 



Gear box in automobile  

• A Gear Box is often called a transmission of 

power.  

• Gear boxes simply refer to a set of gears and 

their casing. Since most motor vehicle engines 

have high operating and idling speeds, 

transmissions allow the machinery to operate 

efficiently and even aid in slowing and 

shutting down machinery. 



Use of a gear box in Automobile 

• It helps the engine to disconnect from driving wheels. 

• It helps the running engine connect to the driving 
wheel smoothly and without shock. 

• It provides the leverage between engine and driving 
wheels to be varied. 

• This helps in reducing the engine speed in the ratio of 4 
: 1 in case of passenger cars and in a greater ratio in 
case of heavy vehicles like trucks and lorries. 

• It helps the driving wheels to drive at different speeds. 

• It gives the relative movement between engine and 
driving wheels due to flexing of the road spring. 



Gear Ratio  
• Gear ratios are geared reduction steps in the 

gearbox. A gear reduction multiplies the engine 
torque by gear ratio amount. Torque requirement 
at the wheel depends on operating conditions. 

For example : 

• Moving a vehicle from a standstill requires much 
more torque than the peak torque of the engine. 
Therefore the torque multiplies by the first gear 
ratio. 

• Once starting the vehicle and moving using first 
gear, it requires less torque at the wheels to keep 
it moving. Hence it requires no multiplication or 
very less multiplication. 

 



Parts of a gear box 

• https://youtu.be/wCu9W9xNwtI 

1. Clutch shaft  

2. Counter shaft 

3. Main shaft/Output shaft 

4. Bearings  

5. Gears  

6. Gear selector fork 

 



Parts of a gear box 
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Parts of a gear box 
1. Clutch Shaft 

• The clutch shaft or driving shaft is connected through 
the clutch and when the clutch is engaged, the driving 
shaft also rotates. 

• Only one gear is fixed on the clutch shaft and this 
engine rotates with the same speed as the crankshaft. 
In addition, the driving shaft and main shaft are in the 
same line. 

2. Counter Shaft / Layshaft 

• The counter shaft is a shaft that connects directly to 
the clutch shaft. It has gear which connects it to the 
clutch shaft as well as the main shaft. It can be run at 
engine speed or below engine speed according to gear 
ratio. 

 



Parts of a gear box 
3. Main Shaft / Output Shaft 

• The main shaft or output shaft that rotates at 

different speeds and also provides the 

necessary torque to the vehicle. 

• The output shaft is a splined shaft, so that the 

gear or synchronizer can be moved to engage 

or disengage. 

 



Parts of a gear box 
4. Bearings 

• The bearings are required to support the rotating part 
and reduce friction. The gear box has both a counter 
and main shaft which is supported by the bearing. 

5. Gears 

• Gears are used to transmitting the power from one 
shaft to another shaft. The amount of torque 
transmitted through the gears depends on the size of 
the gears. 

• Higher the gear ratio, higher the torque / acceleration 
and lower the speed. All gears except those on the 
main shaft are fixed to their respective shafts; 



Parts of a gear box 
6. Gear Selector Fork 

• Gear selectors are simple devices that use a 

lever that selects gears to engage in disengage 

mechanisms. 

• The motion of the lever slides the engaging 

part on the shaft. It depends on the type of 

gearbox whether the lever slides the gear or 

synchronizer that are already forged along the 

main shaft. 

 



Manual Transmission  

1. Sliding mesh Gear box 

 



Manual Transmission  

1. Constant mesh Gear box 

 



Manual Transmission  

1. Synchromesh Gear box 

 



Gear manufacturing  

• Gears can be manufactured by a variety of 

processes, including casting, forging, gear 

hobbing, gear broaching, powder metallurgy, 

and blanking.  

• As a general rule, however, machining is 

applied to achieve the final dimensions, shape 

and surface finish in the gear. 

 



Gear Hobbing  

• Gear Hobbing is the process  

of generating gear teeth by  

means of a rotating cutter  

referred to as a 'hob'.  

A hob resembles a worm gear; 

 it has a number of flutes  

around its periphery, parallel  

to the axis, to form cutting  

edges. 



Gear Hobbing 

• Gear hobbing  



Gear Shaping 
• Shaping is a milling process. This process helps form the 

gear teeth with the help of a rotating cutter tool, wherein 
its axis is parallel to that of the gear.  

• The rotating speed and velocity of the cutter must match 
with the gear blank for teeth formation.  

• A train of gears helps achieve the relative motion between 
the cutter shaft and the gear blank. Here the cutting may 
happen either at a downward or upward stroke.  

• This is a widely used process for making internal and 
external gears. High dimensional accuracy is one of the 
major benefits of the shaping process apart from its cost-
effective tools. A 

• After this process, surface finishing may be required 
depending upon the application. 



Gear Shaping  

• Gear Shaping  



Gear Hobbing 
• Gear Hobbing is a machining process for gear cutting, 

cutting splines,  in a milling machine.  

• The teeth or splines of the gear are progressively cut 
into the material (a flat, cylindrical piece of metal) by a 
series of cuts made by a cutting tool called a hob.  

• The hob is basically a worm cut across it to produce the 
tooth face cutting edges.  

• All motions in hobbing are rotary, and the hob and gear 
blank rotate continuously as in two gears meshing until 
all teeth are cut.  

• Hobbing is one of the most fundamental processes in 
gear manufacturing.  



Gear Hobbing  

• Hobbing 

 



Gear Hobbing  

• Hobbing 

 



Gear Shaping 
• Gear shaping is a process for generating gear teeth by a rotating 

and reciprocating a pinion-shaped cutter. The cutter axis is parallel 
to the gear axis.  

• The cutter rotates slowly in timed relationship with the gear blank 
at the same pitch-cycle velocity, with an axial primary reciprocating 
motion; to produce the gear teeth.  

• A train of gears provides the required relative motion between the 
cutter shaft and the gear-blank shaft. Cutting may take place either 
at the down stroke or upstroke of the machine.  

• Gear shaping is one of the most versatile of all gear cutting 
operations used to produce internal gears, external gears, and 
integral gear-pinion arrangements.  

• Advantages of gear shaping with pinion-shaped cutter are the high 
dimensional accuracy achieved and the less expensive tools. The 
process is applied for finishing operation in all types of production 
rates. 

 



Hypoid Gears  

• Hypoid gears are a type of spiral bevel 
gearbox, with the difference that hypoid gears 
have axes that are non-intersecting and not 
parallel.  

• In other words, the axes of hypoid gears are 
offset from one another. The basic geometry 
of the hypoid gear is hyperbolic, rather than 
having the conical geometry of a spiral bevel 
gear. 



Hypoid Gears  

• In a hypoid gearbox, the spiral angle of the pinion 
is larger than the spiral angle of the gear, so the 
pinion diameter can be larger than that of a bevel 
gear pinion.  

• This provides more contact area and better tooth 
strength, which allows more torque to be 
transmitted and high gear ratios (up to 200:1) to 
be used.  

• Since the shafts of hypoid gears don’t intersect, 
bearings can be used on both sides of the gear to 
provide extra rigidity. 



Hypoid Gears  

• Hyp 

The difference in spiral angles between the pinion and the crown (larger gear) 

causes some sliding along the teeth, but the sliding is uniform, both in the 

direction of the tooth profile and longitudinally. This gives hypoid gearboxes very 

smooth running properties and quiet operation. 

https://youtu.be/O-JTo0_Detw 



Heat treatment of gears 

• Induction hardening is commonly used in the 

heat treatment of gears. Induction heating is a 

process which uses alternating current to heat 

the surface of a gear tooth. The area is then 

quenched resulting in an increase in hardness 

in the heated area. It is typically accomplished 

in a relatively short period of time 



Heat treatment of gears 

• Heat treatments improve physical properties 

such as surface hardness, which imparts wear 

resistance to prevent tooth and bearing 

surfaces from simply wearing out 



Heat treatment of gears 

• Common types of heat treating methods 

include  

• Annealing,  

• Normalising,  

• Quenching,  

• Stress relieving or Tempering  



Gear Finishing Process 
• For effective and noiseless operation at high 

speed , it is important that profile of teeth is 
accurate, smooth without irregularities 

• In machining the gear blank is composed of 
tiny flats on its surface. 

• Finishing operation intend to perform 

1. Eliminate after effect of heat treatment. 

2. Correct error of profile & pitch. 

3. Ensure proper concentricity of Pitch circle & 
Centre hole. 



Gear finishing methods 

• Gear Shaving  

• Gear Rolling  

• Gear Grinding 

• Gear Honing 

• Gear Lapping 

• Blast finishing 

• Shot Peening 

• Phosphate coating 

 

 



Gear Shaving 























Thank You  



• Blast Finishing 

•  Blast finishing uses the high-velocity impact 

of particulate media to 

• clean and finish a surface. 

•  The ... 



• Gear Lapping 

•  Lapping is done on generally gears having 

hardness more than 45 RC to 

• remove burrs, abrasions from the surf... 


