
Introduction to Automotive Engineering Technology

Key concepts, major subsystems, and career pathways

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

related systems.

Scope

• Powertrain (engine, transmission, drivetrain)

• Vehicle dynamics (suspension, steering, brakes)

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

• Materials & manufacturing (lightweight alloys, composites, additive manufacturing)

• Emissions & sustainability (hybrid, electric, fuel?cell technologies)

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

2. Core Sub?Systems & Their Engineering Focus

Sub?system Primary Functions Typical Engineering Tasks

Powertrain
Generates and delivers motive

power.

• Engine combustion analysis

• Turbo?charging & after?treatment

design

• Transmission gear?ratio

optimization

Vehicle Dynamics
Controls motion, handling, and ride

comfort.

• Suspension kinematics & damping

• Steering geometry (Ackermann,

caster, etc.)

• Brake system sizing & ABS

calibration
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Sub?system Primary Functions Typical Engineering Tasks

Electrical/Electronic

(E/E)

Manages power distribution,

control, and information flow.

• ECU firmware development

• CAN/LIN/FlexRay network

architecture

• Sensor fusion for ADAS (Adaptive

Cruise, Lane?Keep)

Thermal Management
Regulates temperatures of engine,

batteries, cabin.

• Coolant circuit design

• Battery thermal?runaway

mitigation

• HVAC system efficiency analysis

Materials &

Manufacturing

Provides structural integrity while

reducing weight.

• High?strength steel vs. aluminum

vs. carbon?fiber selection

• Sheet?metal stamping, laser

welding, 3?D printing

• Process simulation (FEA, CFD)

Emissions &

Sustainability

Ensures compliance with

regulations and reduces carbon

footprint.

• Catalytic converter and SCR

system design

• Hybrid/Electric power?train

integration

• Life?cycle assessment (LCA)

3. Typical Design & Development Workflow

1. Concept Generation

Market research ? performance targets ? sketching & feasibility studies.

2. Pre?Concept Engineering

System architecture definition, trade?off studies (e.g., engine vs. electric motor).

3. Detailed Design

CAD modeling (SolidWorks, CATIA) ? CAE analysis (FEA, CFD, NVH).
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4. Prototype Build

Rapid prototyping (3?D printed parts) ? bench testing of subsystems.

5. Verification & Validation

Dynamometer testing, chassis dynamometer, road?load simulation, durability cycles.

6. Production Planning

Tooling design, assembly line layout, quality?control plans (Six Sigma, APQP).

7. Launch & After?Sales Support

Service manuals, diagnostic software updates, warranty analysis.

4. Key Tools & Technologies

Category Examples Typical Use

Computer?Aided Design

(CAD)

SolidWorks, CATIA, Siemens

NX

3?D modeling of parts &

assemblies

**Computer?
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