
Introduction to Automotive Engineering Technology

Course?level overview – concise, organized, and ready for study or presentation.

1. What Is Automotive Engineering Technology?

Aspect Description

Definition
Application of engineering principles to design, develop, test, and manufacture motor

vehicles and their subsystems.

Scope

• Powertrain (engine, transmission, drivetrain)

• Chassis & suspension

• Vehicle electronics & control systems

• Safety & crashworthiness

• Emissions & fuel?efficiency technologies

Goal Deliver safe, reliable, efficient, and environmentally?friendly transportation solutions.

2. Core Disciplines & Their Roles

Discipline Primary Functions Typical Tools / Methods

Mechanical Systems

Design of engines,

transmissions, brakes, steering,

suspension.

CAD (SolidWorks, CATIA), FEA,

dynamometers, test rigs.

Electrical /

Electronic Systems

Wiring harnesses, sensors,

actuators, ECU programming.

Circuit simulation (SPICE), CAN/LIN bus

analyzers, OBD?II scanners.

Materials

Engineering

Selection of steels, aluminum

alloys, composites, polymers.

Metallography, hardness testing,

corrosion studies.

Thermal & Fluid

Systems

Cooling, HVAC, fuel delivery,

exhaust after?treatment.

CFD, heat?transfer analysis, flow bench

testing.

Control & Software

Engineering

Engine control, driver?assist,

infotainment, autonomous

functions.

MATLAB/Simulink, real?time embedded

development, AUTOSAR.

Introduction to Automotive Engineering

Technology



Discipline Primary Functions Typical Tools / Methods

Manufacturing &

Production

Stamping, casting, machining,

welding, assembly line

automation.

CNC programming, robotics, lean?

manufacturing metrics.

Safety &

Regulations

Crash analysis, occupant

protection, emissions

compliance.

Crash simulation (LS?Dyna),

NHTSA/Euro NCAP standards,

EPA/Euro 6 testing.

3. Vehicle Architecture Overview

1. Powertrain

Internal Combustion Engine (ICE) ? Combustion chamber, pistons, crankshaft.

Hybrid / Electric Powertrains – electric motor, battery pack, power electronics.

Transmission – manual, automatic, CVT, dual?clutch.

2. Chassis

Frame / unibody, suspension (MacPherson strut, multi?link), steering (rack?and?

pinion, EPS).

3. Body & Interior

Structural reinforcements, crash zones, HVAC ducts, infotainment.

4. Electrical/Electronic Architecture

High?voltage (EV) and low?voltage networks, communication buses (CAN, LIN,

FlexRay, Ethernet).

5. Auxiliary Systems

Fuel system, exhaust after?treatment (catalyst, SCR), cooling, lubrication.

(A simple block diagram can be drawn to visualize the interconnections.)

4. Key Technology Trends (2020?2026)
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Trend Impact on Automotive Engineering

Electrification
Rise of BEVs, PHEVs; focus on battery management,

thermal control, high?power electronics.

Advanced Driver?Assistance

Systems (ADAS)

Integration of radar, lidar, cameras; sensor fusion algorithms;

functional safety (ISO?26262).

Lightweight Materials Increased use of high?strength steel, aluminum, carbon?
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