
Introduction to Automotive Engineering Technology

Designed as a quick?reference guide for students and newcomers to the field.

1. What Is Automotive Engineering Technology?

Aspect Description

Definition

The application of engineering principles, computer?aided tools, and hands?on

techniques to design, develop, test, manufacture, and maintain motor vehicles and

their subsystems.

Scope

• Powertrain (engine, transmission, hybrid/e?electric systems)

• Chassis & suspension

• Vehicle dynamics & control

• Electrical & electronic systems (ECU, wiring, sensors)

• Safety & crashworthiness

• Manufacturing processes (casting, stamping, robotics)

• Emissions & environmental compliance

Goal
Deliver safe, efficient, reliable, and increasingly autonomous vehicles that meet

regulatory, market, and sustainability demands.

2. Core Disciplines & Their Roles

Discipline Typical Tasks Key Tools & Techniques

Engine &

Powertrain

Design combustion engines, electric

motors, hybrid systems; perform

performance mapping.

CAD (SolidWorks, CATIA), CFD,

dynamometers, MATLAB/Simulink.

Chassis &

Suspension

Optimize ride comfort, handling, load

distribution; test durability.

Finite?Element Analysis (ANSYS),

multibody dynamics (MSC Adams),

test rigs.

Vehicle Electronics

Develop ECUs, wiring harnesses,

CAN/LIN/FlexRay networks; integrate

ADAS sensors.

Embedded C/C++, AUTOSAR,

LabVIEW, Oscilloscopes, CAN

analyzers.
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Discipline Typical Tasks Key Tools & Techniques

Manufacturing &

Materials

Select alloys, composites; design

stamping dies, robotic cell

programming.

CNC programming, Sheet?metal

simulation, Material testing labs.

Safety & Crash

Engineering

Perform crash simulations, occupant

protection design, airbag deployment

logic.

LS?Dyna, HyperMesh, crash test

sleds, high?speed cameras.

Thermal & Fluid

Systems

Design cooling, HVAC, fuel delivery,

exhaust after?treatment.

CFD, heat?transfer analysis, flow

benches.

Control &

Autonomous

Systems

Implement vehicle dynamics control

(ESC, ABS), path?planning

algorithms.

Model?based design, ROS, sensor

fusion, machine?learning

frameworks.

3. Typical Design Process (V?Model)

1. Conceptualization

Market analysis, regulatory review, feasibility studies.

2. Pre?conceptual Design

Sketches, functional block diagrams, preliminary sizing.

3. System Architecture

Define major subsystems, interface specifications, power budgets.

4. Detailed Design

3?D CAD modeling, component selection, simulation (stress, thermal, fluid).

5. Prototype Build

Rapid prototyping (3?D printing, CNC), bench testing.

6. Verification & Validation

Lab tests ? vehicle?level testing ? compliance certification.

7. Production Planning

Tooling design, assembly line layout, quality?control plans.

8. Launch & Post?Launch Support

Field data collection, OTA updates, service engineering.

The “V?Model” emphasizes parallel verification activities at each development stage.
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4. Key Technologies Shaping the Future

Technology Impact on Automotive Engineering

Electrification
Shift from internal combustion to battery?electric and fuel?cell powertrains; new

thermal?
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