
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

The application of engineering principles, modern manufacturing methods, and

emerging technologies to design, develop, test, produce, and maintain motor vehicles

and their subsystems.

Scope

• Vehicle architecture (chassis, powertrain, body, interior)

• Power sources (internal?combustion, hybrid, electric, fuel?cell)

• Control systems (ECU, CAN, diagnostics)

• Manufacturing processes (casting, stamping, additive manufacturing)

• Safety, emissions, and sustainability standards

Goal
Deliver safe, reliable, efficient, and environmentally?responsible transportation

solutions.

2. Core Sub?Disciplines

Sub?discipline Key Topics Typical Tools / Equipment

Powertrain

Engineering

ICE cycles, turbocharging, hybrid &

electric drivetrains, transmission

design

Engine test benches, dynamometers,

simulation software (GT?Power,

MATLAB/Simulink)

Vehicle Dynamics

& Chassis

Suspension kinematics, steering

geometry, braking systems, ride

comfort

3?D motion rigs, CAE (ADAMS,

CarSim)

Electrical &

Electronic

Systems

Battery management, electric motor

control, infotainment, ADAS sensors

OBD?II scanners, CAN analyzers,

LabVIEW, ECU emulators

Materials &

Manufacturing

High?strength steels, aluminum

alloys, composites, additive

manufacturing, stamping

CNC mills, laser cutters, 3?D printers,

material testing rigs

Introduction to Automotive Engineering

Technology



Sub?discipline Key Topics Typical Tools / Equipment

Thermal & Fluid

Systems

Cooling circuits, HVAC, fuel

delivery, emissions after?treatment

CFD tools (ANSYS Fluent), flow

benches, thermal cameras

Safety &

Regulations

Crashworthiness, occupant

protection, FMVSS/UN/ECE

standards, emissions limits

Crash test rigs, impact sensors,

emission analyzers

Quality &

Reliability

Six?Sigma, FMEA, reliability growth

testing, lean manufacturing

Statistical software (Minitab), SPC

charts, Gage R&R

3. Typical Design & Development Process

1. Concept Generation

Market analysis, customer requirements, feasibility studies.

2. Pre?Concept Feasibility

Sketches, benchmark comparisons, high?level cost/benefit analysis.

3. System Architecture Definition

Block diagrams, subsystem allocation, power budgeting.

4. Detailed Design

CAD modeling (SolidWorks, CATIA), simulation (FEA, CFD, multibody).

5. Prototype Build

Rapid prototyping, tooling, bench testing.

6. Testing & Validation

Functional tests, durability runs, emissions & safety certification.

7. Production Planning

Process flow, line balancing, supply?chain integration.

8. Launch & Post?Launch Support

Field data collection, OTA updates, warranty analysis.

Iterative loops (design?test?redesign) are embedded throughout to refine performance and cost.

4. Emerging Trends & Technologies

Trend Impact on Automotive Engineering
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Electrification
Shift from ICE to BEV/FCEV architectures; focus on battery energy density,

thermal management, and power electronics.

Autonomous

Driving

Integration of lidar, radar, cameras, sensor fusion, and AI?based decision

algorithms
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