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CAD Applications: Engineering Products, Analogy: 

Documentation, Design Representation, FEM, Optimization, 

Software/AutoCAD/Mechanical Desktop/I-DEAS. 

 

CAD (Computer-Aided Design) applications refer to software tools used 

by engineers and designers to create precise 2D drawings and 3D models 

of engineering products. These tools are essential in modern design 

processes because they allow for accuracy, efficiency, and easy 

modifications. 

Engineering products include mechanical components like gears, 

engines, brackets, machines, tools, and any manufactured part.. 
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This image shows an exploded view of a mechanical assembly in a CAD 

program (BricsCAD Mechanical). Each component is pulled apart 

slightly to show how they fit together. This view is useful for 

understanding the internal structure of complex products . 

 

 

 

This is a screenshot of a 3D CAD environment. It shows a mechanical 

part being modeled in 3D. On the sides, you see toolbars with functions 

for drawing, modifying, measuring, and analyzing the model. This 

interface is typical of programs like AutoCAD,  Solid Works. 
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Documentation  

Documentation in the context of CAD and engineering products means 

preparing all the technical information and records required to 

communicate the design intent, manufacturing information, assembly 

instructions, maintenance data and quality assurance details. This 

includes: technical drawings (2D), bills of materials (BOM), revision 

history, material specifications, tolerances, annotations, etc. Proper 

documentation ensures that all stakeholders (engineers, manufacturing, 

quality control, assembly technicians) have the required information to 

build, inspect and maintain the product. 

Important aspects: 

 

Standardized drawings (dimensions, tolerances, notes). 

Title blocks, headers, revision numbers. 
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3.Design Representation  

Design Representation refers to how the design is visually and 

structurally represented in CAD systems. It covers the methods and 

formats by which a design is shown: 2D views (plans, elevations), 3D 

solid models, surface models, exploded views, sectional views, rendered 

visuals, assemblies, and animations. It is the “language” through which 

engineers, designers, manufacturers, and customers understand the 

geometry, structure, relationships and function of the product. 
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Key elements: 

2D vs 3D representation. 

Assemblies: showing how parts fit together. 

 

Section views and exploded views: showing internal structure or how 

components separate. 

Rendered views or animations for visualization or marketing. 

- 

4) FEM (Finite Element Method)  

 

FEM (Finite Element Method) is a numerical method used by engineers 

for the simulation and analysis of how a product or component will 

behave under real‑world conditions (loads, temperature, vibration, etc.). 

In a typical workflow: the CAD model is imported or exported to CAE 

software; the geometry is meshed (broken into small finite elements); 

loads and boundary conditions are applied; the solver runs and outputs 

results such as stress distribution, deformation, factor of safety; 

engineers then interpret results and may adjust the design. FEM allows 

validation and optimization before physical prototyping. 

Important points: 

Mesh generation: discretising geometry. 

Boundary conditions & loads: simulate forces, supports, heat. 
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Results interpretation: stress contours, displacement, failure zones. 

Integration with CAD: modern workflows link CAD → CAE 

seamlessly.  

 

5) Optimization   

Optimization in engineering design is the process of improving a design 

to achieve the best possible performance under given constraints 

(weight, cost, material, strength, manufacturability). It often uses 

feedback from FEM and other simulations. The workflow: define 

objectives (e.g., minimize weight, maximize stiffness), define 

constraints (e.g., maximum displacement, cost limit), use optimization 

algorithms (topology optimization, parametric optimization, generative 

design) to arrive at an improved design geometry. The optimized 

geometry is then fed back into CAD for documentation and 

manufacturing. 

Key elements: 

Objective function (what to improve). 

Constraints (limits). 

Algorithmic optimization (automated or semi-automated). 

Iteration until convergence to a best design. 

 

6) Software / : AutoCAD / Mechanical Desktop / I‑DEAS 
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This section refers to specific CAD (and in some cases CAE) software 

tools which are widely used in engineering product design. 

AutoCAD: One of the most widely used CAD software solutions. 

Originally focused on 2D drafting, modern versions support 3D 

modeling. Used across mechanical, civil, architectural disciplines.  

Mechanical Desktop: An older Autodesk product for mechanical design 

with both 2D and 3D capabilities, parametric features; it has largely 

been superseded by newer products but remains relevant historically and 

for understanding design evolution. 

I‑DEAS (Integrated Design & Engineering Analysis Software): A more 

advanced CAD/CAE package (used in automotive, aerospace) that 

integrates mechanical design, analysis (FEM) and affiliated workflows 

in one environment. 

Each of these programs plays a role at one or more stages of the 

workflow: design drafting (AutoCAD), parametric mechanical design 

(Mechanical Desktop), full product design + analysis (I‑DEAS). 

 

 

  


