                     1.  TESTING OF BATTERIES & BATTERY MAINTENANCE

AIM :
          To conduct specific gravity test and open voltage test of the given battery used in automobile and find the state of charge.
APPARATUS REQUIRED:
1. Battery.

2. Hydrometer.

3. Voltage tester.

DESCRIPTION:

The battery is an electrochemical device. It uses chemical to produce electricity. The amount of electricity it can produce is limited. As the chemical in the battery is depleted, the battery runs down and is discharged. It can be recharged by supplying it with electric current from the vehicle alternator or from a battery charger. The depleted chemicals are restored to their original condition as the battery becomes charged.

The automotive battery supplies electric current to operate the starting motor and ignition system while starting the engine. It also acts as a voltage stabilizer by supplying current for the lights, radio and other electrical accessories when the alternator is not handling the load. In addition, the battery supplies a small amount of current to the volatile memory in the electronic control module while the ignition key is off. The specific gravity test and the open voltage test are conducted to find out the state of charge in the battery. Load test is performed to find out the battery condition.
PROCEDURE:
 BATTERY VISUAL INSPECTION:
.

 A cranked cover on a top terminal battery may result from using the wrong wrench to turn the nut on the cable clamp bolt. Over tightening the hold down clamps may crack the case. Over tightening the cable bolts in side-terminal batteries may pull the terminal loose.

 On vent-cap batteries, remove the vent caps check the electrolyte level. Add water if needed.

CLEANING THE BATTERY:
     Top-terminal batteries may corrode around the terminals and clamps . Disconnect the cables and clean the terminals and clamps with a battery-terminal brush. Brush the battery top with a solution of baking soda with water. After the foaming stops, flush off the battery and top with water. To retard corrosion, coat the terminals with anticorrosion compound
TESTING THE BATTERY:
 Testing determines if the battery:

1. Is in good condition.

2. Needs recharging.

3. Is defective and should be discharged.

Batteries are tested in two ways: for state of charge and for performance. The state of charge of a vent-cap battery is determined with the hydrometer. The built in hydrometer or charge indicator is maintenance-free battery provides this information. An open circuit voltage test can be used. The battery-load test indicates if the battery is capable of performing its job.

OPEN CIRCUIT VOLTAGE TEST:
1. Open circuit voltage of the battery is measured with the help of an ordinary voltmeter.

2. Connect the terminals of the battery across a voltmeter and find out the voltage supplied by the battery.

3. The voltmeter reading represents the battery state of charge. If the voltage is below 12.40 volts, charge the battery.

HYDROMETER TEST:
The float hydrometer is used in the same way. It will float in the electrolyte drawn in. marks on the float stem show the electrolyte specific gravity. This indicates the state of charge. The more fully charged the battery, the higher float. The relationship among specific gravity and open circuit voltage are same in all conditions of battery.

1. This test is conducted with the help of hydrometer.
2. Open the vent gap of the battery and immerse the sampler tube of the hydrometer in the cell electrolyte.

3. Squeeze the rubber bulb and release the same which would cause a sample of the electrolyte to be drawn inside the glass body.

4. Now the float inside will rise and note down the surface level of the sample drawn in.

5. The value represents the specific gravity of the electrolyte from which the state of charge of the battery can be known.

6. If the hydrometer test shows less than 0.050 difference between the various cells, charge the battery and if the value is more than 0.50, replace the battery.
BATTERY LOAD TEST:
1. After a battery passes charge test, it is tested for load test.
2. This test measures the terminal voltage of battery while it is discharging at a high rate.

3. The test is performed with a load tester that includes a voltmeter, ammeter and loading device.

4. Apply 15 A load for 15 seconds. This is done to remove any surface charge present in battery.

5. Then apply a load equal to half the CCA and note the voltage and condition of the battery.

6. If the voltage is below 9.6 volt, recharge the battery and retest it.  A battery that fails the load test a second time is defective.
BATTERY MAINTENANCE TIPS:

The life of a battery, apart from its original design and valid use, depends to a large extent on the attention which is given for its proper maintenance. The battery maintenance includes making a visual inspection of the battery, cleaning the battery top terminals and cable clamps and testing and charging the battery.
1. Look for signs of electrolyte leakage, cracks in the case or top, missing vent caps, and loose or missing hold-down clamps. On a side-terminal battery, check for loose terminals and leaking electrolyte. Leakage causes white corrosion on the battery fray and surrounding metal.

2. Remove the vent plugs, taking care that no flame is brought near the vents as the gas inside is highly inflammable and check for electrolyte level in the battery cell. In case the electrolyte level in the battery is not sufficient, top up with distilled water. 
3. If water topping requires frequently, investigate the reason for this. This may be due to over- charging which may be avoided by setting the regulator properly. 
4. Top terminal batteries may corrode around the terminals and clamps. Disconnect the cables and clean the terminals and clamps with a battery terminal brush. Brush the battery top with a solution of baking soda and water. After the foaming stops, flush off the battery top with water. To retard corrosion, cat the terminal with anti-corrosion compounds like Vaseline or petroleum jelly. Never use grease.

5. Never let the battery in discharged condition. This will lead to sulphation of the battery plates and damage the battery.
The following table shows the relation between battery’s state of charge and its specific gravity

	Specific Gravity ( Cold and Temperate)
	State of Charge
	Specific Gravity (Tropical)

	1.265
	100 %
	1.125

	1.225
	75 %
	1.185

	1.190
	50 %
	1.150

	1.155
	25 %
	1.115

	1.120
	Dead
	1.080


The open circuit voltage and battery’s state of charge:

	Voltage
	State of Charge

	12.6 – 12.9
	Fully charged

	12.2
	Half charged

	Below 11.9
	Fully discharged


RESULT:
                 Thus the specific gravity test, open voltage test and a load test were conducted and the state of charge was found for the given battery.
1. The state of charge as found by specific gravity test is ---------------------.

2. The state of charge as found by open voltage test is ------------------------.
3. Battery voltage from load test  --------------------.

4. The condition of the battery found from load test --------------------.

Open circuit voltage test:

	Sl.No

	Voltage
	Condition of battery

	
	
	


Specific gravity test:

	Cell no
	Specific gravity of electrolytes


	Condition of battery

	1.

2.

3.

4.

5.

6.


	
	


High discharge test:

	Sl.No


	Battery Voltage before cranking
	Battery Voltage after cranking

	
	
	


Load test:
	Sl.No


	Voltage (v)
	condition

	
	
	good
	weak
	bad

	
	
	
	
	


2.  DIAGNOSIS OF IGNITION SYSTEM FAULTS

AIM:




To diagnose the fault in the ignition system of engine.




















APPARATUS REQUIRED:


1. Multimeter










2. Feeler gauge

3. Battery

4. Lamp
5. Screw Driver

6. Spark plug tester and ignition coil tester.













PROCEDURE:
If the engine does not start after cranking, check for fuel in the fuel system and its faults. If the fuel system is found to be correct, then check the ignition system.

TO CHECK PRIMARY CIRCUIT:
Remove the distributor cap and take out the rotor. See that the contact breaker points are opening and closing freely. Check the contact breaker gap with a feeler gauge and it should be around 0.35 -0.40 mm.
 Adjust the gap if necessary.

TO CHECK THE SECONDARY CIRCUIT:
The major defects in the secondary circuit are likely to occur in spark plug distributor cap and rotor, H.T leads and ignition coil.

1. To spot the fault, remove the H.T lead from one of the spark plug. Place its ends about 10 mm from the engine block. With the ignition on, crank the engine. If the spark jumps across the gap regularly and with good intensity, then the entire secondary circuit up to and including the distributor is working alright and any fault could lie in the spark plug.
2. To check if there is any problem in the spark plug, remove one spark plug from engine and check for any carbon deposit between the electrode gap. If there is any carbon deposit, clean the plug and adjust the electrode gap before using.
3. If there is no carbon deposits, connect H.T lead from the distributor to this spark plug and place the plug on the cylinder block. Now crank the engine and notice the spark from plug. If the plug produces a blue spark of high intensity, the pug is alright and if not, check the plug for correct electrode gap or fit a new plug and check it. If the spark occurs, then the fault is with spark plug.

4. When even placing the H.T lead about 5 mm from the cylinder, if a spark of good intensity is not obtained, then the fault must be either in the distributor or in the coil.

5. Remove the distributor gap and check for corrosion in the rotor tip and condition of carbon brushes. If there is any fault, change it. If it is alright, then the fault might be with ignition coil.

6. To check the ignition coil, remove it from the vehicle. Connect the positive and negative terminals of ignition coil to an ignition coil tester and the H.T lead is connected to the spark plug. On pressing the cut-off button in the tester, if a blue spark of good intensity jumps across the spark plug, then the coil is in good condition. If not, replace the coil with a new one.

OPERATING PROCEDURE:











1. Give connections as detailed in the assembly of parts. Check all the connections are given properly.

2. Using the knob in D.C controller unit, set the rpm to the idle (800 rpm) by adjusting the knob and rpm can be measured in the display provided in the timing light.

3. Measure the timing angle (Mark on the disc must match with the pointer on the cabinet) by adjusting knob provided in the timing light. Press the MODE switch to measure the dwell angle and note the values in the tabular column. (A sample tabular column is attached).

4. Increase the rpm with an increment of 100 every time and measure the timing angle and dwell angle using the step-3.

5. Using the same procedure using the vacuum pump connected, measure the dwell and timing angle.

Testing at 800, 900, 1000, 1500 RPMs are good speed to test the distributor and always run the test from slower to higher RPM to get the better results.

CAUTION:

Hold the secondary cable with insulated pliers made up of non conductive material .Do not metal pliers with insulated handles.
.







RESULT:          

Thus the fault in the ignition system is diagnosed and the engine is started.
Without Vacuum

	Engine RPM
	Dwell angle
	Timing angle

	
	
	


With Vacuum

	Engine RPM
	Dwell angle
	Timing angle

	
	
	


Spark plug and contact breaker point test:

Color of spark 

:

Spark plug gap

:

Contact breaker point gap
:

2. TESTING OF STARTER MOTOR AND ALTERNATOR

AIM:


To test the given alternators and starter motor which are used in automobile.

APPARATUS REQUIRED:

1. Test Bench

2. Voltage Tester

3. Alternator

4. Digital Tachometer

5. Battery

6. Starter Motor

DESCRIPTION:

ALTERNATOR:

The alternator converts mechanical energy from the engine into electrical energy. It is usually mounted on the side of the engine. The engine crankshaft pulley drives the alternator through a belt at two or three times the crankshaft speed. A regulator in the alternator prevents the alternator from producing excessive voltage. Some manufacturers call the alternator a generator or a.c generator. The alternator restores the charge to the battery and also handles the load of the ignition, lights, radio and other electrical and electronic equipments while the engine is running. The speed of the generator at which its output voltage just rises above voltage of the battery being charged is called cutting- in speed.
TESTS CONDUCTED ON ALTERNATOR:

1. Alternator performance characteristics.

2. Alternator output test.

3. Cut-in and cut-out voltage of alternator.

PROCEDURE:

1. The alternator is mounted on the test bench and the connections are made. Alternator is connected to battery and to the test bench.

2. The drive to the alternator is given by means of a variable speed electric motor.

3. With proper connections and the alternator is not running, the charging indicator in the test bench remains on. This indicates that the battery is not charging.
4. Start the electric motor and allow the alternator to rotate at slow speed. The alternator speed is measured by means of a tachometer. When the alternator rotates at low speed, the output voltage value is zero and the charge indicator lamp remains on.

5. Gradually increase the speed of alternator. With increase in speed, the output voltage increases. At a particular speed, the voltage reaches a steady value and the charge indicator lamp goes off. This is the cut-in speed of the alternator. Note down the alternator speed and voltage. Also note the current value at that condition.
6. To conduct the performance test, the alternator is brought to zero speed. Gradually increase the alternator speed from zero RPM to the rated speed by varying the motor speed. For each speed, note down the current and voltage output produced by the alternator. Plot a graph with speed along X-axis and voltage & current along Y-axis and check whether it matches with manufacturer’s specification.

7. To find out the cut-off speed of the alternator, the alternator speed is reduced gradually from the rated speed and at a particular speed, the charge indicator light gets on is known as the cut-off speed of alternator. Note down the voltage and current at that stage. The voltage indicates the cut-off voltage of alternator.

8. To conduct the alternator output test, the alternator is made to run at the rated speed and the load is applied to the alternator. By applying the load and maintaining the alternator speed constant, check whether it produces the rated current and voltage as specified by the manufacturer.

STARTER MOTOR:
To start the engine, the crankshaft must turn fast enough for air-fuel mixture to enter the cylinder. An electric starter or starting motor does the job. It converts electrical energy from the battery into mechanical energy that rotates the crankshaft. When the driver turns the ignition key to start, the control circuit causes contacts to close in a starter relay or solenoid switch. High current then flows from the battery to the starter motor. As the starter motor shaft turns, it turns the crankshaft fast enough to start the engine.
TESTS CONDUCTED ON STARTER MOTOR:

1. No load test.
2. Current draw test.

PROCEDURE:

NO LOAD TEST:

1. Starter motor is firmly mounted on the test bench. Better supply is connected to the starter motor and ammeter and voltmeter are connected across the battery to measure the current and voltage drawn by motor.
2. Turn on the ignition key and find out the voltage and current drawn by the battery. Also note down the motor speed. Check whether the reading obtained are as per the manufacturer’s specification. If not, find out and rectify the fault.

CURRENT DRAW TEST:
1. This test measures the current flow to the starter motor while it cranks the engine.

2. Disable the ignition coil and connect ammeter to the battery cable.

3. Turn ignition key to start and read the current draw and note down it. Check whether it is according to manufacturer specification. If not, find and rectify the fault
RESULT:

                        Thus the given alternator and starter motor are tested and the results are tabulated
Full load:

	Speed


	Load
	voltage

	
	
	


No load:

	Speed
	Load
	Voltage



	
	
	


Voltage – drop test:

	Connections


	Voltage (v)

	Cable 1

Cable 2

Battery  + ve terminal

Battery  – ve terminal

Ignition switch
	


Cable 1 ---- battery to switch

Cable 2 ---- battery to starter motor

Cut – off voltage:

	Speed 


	Voltage

	
	


Cut – in voltage:

	Speed


	Voltage

	
	


Cranking voltage:

	Sl.No


	Battery voltage

	
	


Current - draw test:
	Sl.No


	Current draw from the battery

	
	


4.  TESTING OF REGULATORS
AIM:


To test the regulator for their working condition.
APPARATUS REQUIRED:

1. Regulator

2. Regulator Tester

3. A. C Supply

DESCRITION:

A voltage regulator is a device that prevents the alternator from producing excessive voltage. The regulator limits the current flow through the field winding on the rotor. This controls the strength of the rotating magnetic field. When the voltage starts to go too high, the regulator reduces the current. This weakens the magnetic field and any further rise in the voltage. The alternator reaches its rated output. With the voltage regulator limiting the current flow through the field winding, no further increase in speed can cause more current to flow in the stator. This protects the alternator against overloading.
PROCEDURE:
1. First note down the capacity of the voltage regulator.

2. Connect the terminals of the voltage regulator to the regulator tester with the cable colour matching. In some case, if the terminals in the regulator are less than the terminals in the tester, then ground the extra terminal in the tester to the voltage regulator.
3. Connect the voltage regulator to the external supply.
4. Gradually increase the input voltage supplied to the regulator and down the output voltage supplied by it.

5. If the output level is at its capacity level even on increasing the input,  then the regulator is in good condition.
RESULT:

Thus the given voltage regulator is tested and its condition is found to be good.

Capacity of the voltage regulator:---------------------

	Voltage (V)
	Current (A)
	Remark

	
	
	


4. WIRING OF HEAD LIGHT, TRAFFICATORS, AND ELECTRIC HORN

AIM :

          To check the wiring of head light, trafficators, electric horn and replacing if not wired properly and draw the circuit of given model.

APPARATUS REQUIRED :

1. Wire cutter.

2. Wire stripper.

3. Screw driver.

4. Wires.

5. Multimeter.

6. Battery.

7. Automotive electrical component set-up.

PROCEDURE :

1. The insulation part of the wire is stripped using wire stripper.

2. Then insert it into the holes of switches and give connections as shown in the wiring diagram.

3. Check the fuse in fuse box and replace it if it is not proper.

4. Check the connections to the battery so that there is no short circuit.

5. Tighten the screw of switches and replace it and relays by the screw driver to avoid loose connections.

6. Switch on the lights and see the brightness, if correct and horn is working, Check for trafficators are working and correct deviation is shown , if not check the wiring or change the fuse. In case of trafficators check toggle switch and flasher.

7. While checking turn off supply as a safety measure.

8. Check the relays so that more amount of current doesn’t flow in the cut out is proper.

9. At last check the ignition switch and dim dipper switch control.

RESULT :

                Thus the wiring of head light, trafficators and electric horns are checked and circuit diagram is drawn.

