
Introduction to Automotive Engineering Technology

(A concise, organized overview for students and enthusiasts)

1. What Is Automotive Engineering Technology?

Definition: The application of engineering principles, scientific knowledge, and modern

technology to design, develop, manufacture, test, and maintain motor vehicles and their

subsystems.

Scope:

Passenger cars, trucks, buses, motorcycles, and off?road vehicles

Powertrains (internal?combustion, hybrid, electric)

Chassis, suspension, steering, brakes, and safety systems

Vehicle electronics, infotainment, and connectivity

Manufacturing processes and quality control

2. Core Disciplines & Sub?Systems

Discipline Key Topics Typical Tools & Software

Powertrain

Combustion engines, electric motors,

transmissions, hybrid systems,

emissions control

Engine simulation (GT?Power,

AVL), MATLAB/Simulink,

dynamometers

Chassis &

Suspension

Frame design, suspension geometry,

steering mechanisms, braking systems,

NVH (Noise?Vibration?Harshness)

CAD (SolidWorks, CATIA),

FEA, multibody dynamics

(MSC Adams)

Vehicle Dynamics
Ride comfort, handling, stability control,

traction control, aerodynamics

MATLAB/Simulink, CarSim,

CFD (ANSYS Fluent)

Electrical/Electronic

Systems

Wiring harnesses, CAN/LIN networks,

sensors, actuators, ADAS, battery?

management systems

E?CAD (Altium), LabVIEW,

Vector CANoe, BMS design

tools

Manufacturing &

Materials

Casting, stamping, welding, additive

manufacturing, high?strength steels,

aluminum, composites

CNC programming, PLCs,

SAP/ERP, material testing rigs
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Discipline Key Topics Typical Tools & Software

Safety & Regulations

Crashworthiness, occupant protection,

pedestrian safety, emissions standards,

FMVSS, UNECE regulations

Crash simulation (LS?Dyna),

HIL testing, compliance

checklists

3. Typical Design & Development Process

1. Concept & Market Research

Identify customer needs, trends (e.g., electrification, autonomy).

Perform feasibility studies and benchmark competing models.

2. Pre?Concept & Feasibility

Sketches, preliminary sizing, performance target setting.

Quick cost and risk assessments.

3. System Architecture & Specification

Define major subsystems, interfaces, and functional requirements.

Create system block diagrams and data flow charts.

4. Detailed Design

3?D modeling of components (CAD).

Simulation & analysis (CFD, FEA, multibody dynamics).

Material selection and tolerance stack?up.

5. Prototyping & Testing

Build physical prototypes or use rapid?prototype methods (3?D printing).

Conduct bench tests (engine dyno, brake test bench) and vehicle?level tests (track,

durability).

6. Validation & Verification

Compare test data against specifications.

Perform safety and regulatory compliance checks.
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7. Production Planning

Design for manufacturability (DFM) and assembly (DFA).

Set up tooling, line layout, and quality?control plans.

8. Launch & Post?Launch Support

Monitor field performance, warranty data, and customer feedback.

Issue service bulletins and plan iterative improvements.

4. Emerging Trends Shaping the Field

| Trend | Impact on Automotive Engineering Technology | |-------
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