
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 and modern technology to design, develop,

test, manufacture, and maintain motor vehicles and their components.

Focus

Areas

• Vehicle dynamics

• Powertrain systems

• Electrical/electronic systems

• Materials & manufacturing

• Safety & emissions

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

2. Core Disciplines & Subsystems

Subsystem Primary Functions Typical Technologies

Powertrain
Generates and transmits

power to the wheels.

Internal combustion engines, hybrid

drivetrains, electric motors, transmissions,

driveline components.

Chassis & Suspension

Supports vehicle body,

provides ride comfort and

handling.

Springs, dampers, control arms, steering

gear, anti?roll bars, wheel hubs.

Body & Interior

Protects occupants,

provides ergonomics &

aesthetics.

Sheet metal forming, composites, crash

structures, HVAC, infotainment.

Electrical/Electronic

(E/E) Systems

Controls vehicle functions,

safety, and driver

assistance.

CAN/LIN networks, ECUs, sensors,

actuators, battery management, lighting.
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Subsystem Primary Functions Typical Technologies

Thermal Management
Regulates temperature of

engine, batteries, cabin.

Radiators, coolant pumps, HVAC

compressors, heat exchangers, thermal

insulation.

Fuel & Emissions
Stores and delivers fuel,

reduces pollutants.

Fuel injectors, fuel pumps, catalytic

converters, particulate filters, OBD

diagnostics.

Manufacturing &

Materials

Turns designs into

physical products.

Casting, stamping, additive

manufacturing, high?strength steels,

aluminum alloys, composites.

3. Typical Design & Development Process

1. Market & Requirement Analysis

Identify consumer needs, regulatory constraints, cost targets.

2. Concept Generation

Sketches, feasibility studies, trade?off matrices (e.g., performance vs. fuel economy).

3. Pre?Concept Engineering

Preliminary calculations, computer?aided design (CAD), system architecture.

4. Detailed Design

3?D modeling, finite?element analysis (FEA), computational fluid dynamics (CFD),

electronic schematics.

5. Prototype Build

Rapid prototyping (3D printing), bench?top test rigs, vehicle mock?ups.

6. Testing & Validation

Bench tests (engine dyno, battery cycling) ? Vehicle?level tests (road, track, crash).

Use of data acquisition, telemetry, and statistical analysis.
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7. Production Planning

Process flow design, tooling, quality?control plans, supply?chain coordination.

8. Launch & Post?Launch Support

Service training, warranty monitoring, continuous improvement (feedback loops).

4. Key Technologies Shaping the Future

Technology Impact on Automotive Engineering

Electrification
Shift from ICE to BEV/HYV ? new power electronics, high?

voltage safety, battery pack design.

Advanced Driver?Assistance

Systems (ADAS)

Sensors (LiDAR, radar, cameras) + AI ? autonomous

functions, higher integration of software.

**Light
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