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UNIT-3                                                  CHARGING SYSTEM

The purpose of the charging system is to maintain the charge in the vehicle’s bateryy and to provide the 

main source of electrical energy while the engine is running.

If the charging system stopped workingy the batery’s charge would soon be depletedy leaving the car 

with a “dead batery.. If the batery is weak and the alternator is not workingy the engine may not have 

enough electrical current to fre the spark plugsy so the engine will stop running.

If the batery is “dead.y it does not necessarily mean that there is anything wrong with it. It is just 

depleted of its charge. It can be brought back to life by recharging it with a batery chargery or by 

running the engine so that the alternator can charge it. For more informaton on the bateryy Click Here

MAIN COMPONENT OF CHARGING

1) ALTERNATOR-

The main component in the charging system is the ALTERNATOR. The alternator is a generator that 

produces Alternatng Current (AC)y similar to the electrical current in your home. This current is 

immediately converted to Direct Current (DC) inside the alternator. This is because all modern 

automobiles have a 12 volty DC electrical system. The alternator uses the principle of electromagnetsm 

to produce current. The way this works is simple. If you take a strong magnet and pass it across a wirey 

that wire will generate a small voltage. Take that same wire and loop it many tmesy than if you pass the 

same magnet across the bundle of loopsy you create a more sizable voltage in that wire.

There are two main components that make up an alternator. They are the rotor 

and the stator. 

The rotor is connected directly to the alternator pulley. The drive belt spins the pulleyy which in turn 

spins the rotor. The stator is mounted to the body of the alternator and remains statonary. There is just 

enough room in the center of the stator for the rotor to ft and be able to spin without making any 

contact.

The stator contains 3 sets of wires that have many loops each and are evenly distributed to form a three 

phase system. On some systemsy the wires are connected to each other at one end and are connected 



  

to a rectfer assembly on the other end. On other systemsy the wires are connected to each other end 

to endy and at each of the three connecton pointsy there is also a connecton to the rectfer. .ore on 

what a rectfer is later.

The rotor contains the powerful magnet that passes close to the many wire loops that make up the 

stator. The magnets in the rotor are actually electro magnetsy not a permanent magnets. This is done so 

that we can control how much voltage the alternator produces by regulatng the amount of current that 

creates the magnetc feld in the rotor. In this wayy we can control the output of the alternator to suit 

our needsy and protect the circuits in the automobile from excessive voltage.

Now we know that every magnet has a north and a south pole and electro magnets are no excepton. 

Our rotor has two interlocking sectons of electro magnets that are arranged so that there are fngers of 

alternatng north and south poles. that are evenly distributed on the outside of the rotor.

When we spin the rotor inside the stator and apply current to the rotor through a pair of brushes that 

make constant contact with two slip rings on the rotor shaf. This causes the rotor to become 

magnetzed. The alternatng north and south pole magnets spin past the three sets of wire loops in the 

stator and produce a constantly reversing voltage in the three wires. In other wordsy we are producing 

alternatng current in the stator.

Nowy we have to convert this alternatng current to direct current current. This is done by using a series 

of 6 diodes that are mounted in a rectfer assembly. A diode allows current to fow only in one directon.

If voltage tries to fow in the other directony it is blocked. The six diodes are arranged so that all the 

voltage coming from the alternator is aligned in one directon thereby convertng AC current into DC 

current.

There are 2 diodes for each of the three sets of windings in the stator. The two diodes are facing in 

opposite directonsy one with its north pole facing the windings and the other with its south pole facing 

the windings. This arrangement causes the AC current coming out of the windings to be converted to DC

current before it leaves the alternator through the B terminal. Connected to the B terminal of that 



  

alternator is a fairly heavy wire that runs straight to the batery.

Current to generate the magnetc feld in the rotor comes from the igniton switch and passes through 

the voltage regulator. Since the rotor is spinningy we need a way to connect this current from the 

regulator to the spinning rotor. This is accomplished by wires connected to two spring loaded brushes 

that rub against two slip rings on the rotor’s shaf. The voltage regulator monitors the voltage coming 

out of the alternator andy when it reaches a threshold of about 14.5 voltsy the regulator reduces the 

current in the rotor to weaken the magnetc feld. When the voltage drops below this thresholdy the 

current to the rotor is increased.


