
Introduction to Motor Vehicle Mechanics

Designed as a quick?reference guide for beginners.

1. What Is Motor Vehicle Mechanics?

Definition: The discipline that studies, diagnoses, repairs, and maintains the systems that

make a vehicle move and operate safely.

Scope: Includes engines, transmissions, brakes, suspension, electrical/electronic systems,

fuel & exhaust, and HVAC (heating, ventilation, air?conditioning).

Goal: Keep vehicles reliable, efficient, and compliant with safety & emissions standards.

2. Core Mechanical Systems

System Primary Function Key Components Typical Maintenance

Engine

Convert fuel?air

mixture into

mechanical power

Cylinders, pistons, crankshaft,

camshaft, valves, timing

chain/belt, oil pump

Oil change, filter

replacement, spark

plug check, coolant

flush

Transmission

Transfer engine

power to wheels &

adjust torque/speed

Gear set, clutch (manual) or

torque converter (auto),

planetary gears, shift linkage

Fluid change, filter (if

equipped), clutch wear

inspection

Drivetrain
Deliver power to the

road

Driveshaft, differential, CV

joints, axle shafts

Fluid inspection, joint

boot checks, U?joint

lubrication

Braking

System

Slow/stop the vehicle

safely

Brake pedal, master cylinder,

brake lines, calipers/disc drums,

pads/shoes, ABS module

Pad/shoe replacement,

rotor/drum resurfacing,

fluid flush

Suspension &

Steering

Control vehicle ride,

handling, and

direction

Springs, shock

absorbers/struts, control arms,

tie?rods, rack?and?pinion,

steering pump

Shock/strut

replacement,

alignment, bushings

inspection
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System Primary Function Key Components Typical Maintenance

Electrical /

Electronics

Power accessories &

manage engine

control

Battery, alternator, starter,

wiring harness, ECU, sensors,

lights

Battery test, alternator

output, fuse/relay check

Fuel & Exhaust

Supply combustible

mixture & expel

combustion gases

Fuel pump, injectors/

carburetor, fuel filter, catalytic

converter, muffler

Fuel filter change,

injector cleaning,

exhaust leak inspection

HVAC Provide cabin comfort

Compressor, condenser,

evaporator, blower motor,

refrigerant

Refrigerant recharge,

filter replacement, belt

inspection

3. Basic Diagnostic Process

1. Gather Information

Owner’s description of the problem (symptoms, conditions).

Check for stored trouble codes using an OBD?II scanner (for post?1996 vehicles).

2. Visual & Physical Inspection

Look for leaks, worn belts, loose connections, corrosion, abnormal wear.

Listen for unusual noises (knocking, squealing, grinding).

3. Functional Tests

Engine compression test, fuel pressure test, brake pressure test, battery load test, etc.

4. Systematic Troubleshooting

Follow the “symptom ? possible cause ? test ? confirm ? repair” loop.

Use flowcharts or service manuals to narrow down possibilities.

5. Verification

After repair, re?run tests, clear codes, and perform a road test to confirm the issue is

resolved.
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4. Essential Tools & Equipment

Category Typical Items Purpose

Hand Tools
Socket set, ratchets, wrenches,

screwdrivers, pliers, torque wrench

General disassembly/assembly,

proper torque

Specialty

Tools
Engine hoist
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