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How to Build Better CAD Models
with Strong 2D Sketches

Chapter 1, Lesson 2
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CH1.2 2D vs 3D

What is 2D?

e 2D, or two-dimensional design, refers to sketches with only height and width.
It is the foundation of CAD modeling, as all 3D models begin with a 2D sketch.
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e 2D sketches are simple but powerful, they define profiles, outlines, and
shapes that will later become solid features.

e Forexample, a washer in 2D is represented by two concentric circles, which
form the basis of the 3D model

Figure 1.1
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What is 3D?

e 3D, or three-dimensional design, adds depth to 2D sketches, creating solid or
surface models. In CAD, 3D models can be rotated, visualized, and tested
digitally, which is why they are so appealing to learners.

e Forinstance, by extruding the 2D washer sketch, it gains thickness and
becomes a realistic part that can be manufactured.

e 3D models allow simulation, assembly, and visualization, but they rely entirely
on the accuracy of the underlying 2D sketches.

Figure 1.2
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Why you need to master 2D first? G 5

e 2D sketches are the building blocks of all CAD models; without a solid
foundation, 3D parts fail.

e  Errorsin 2D sketches (gaps, overlaps, poor constraints) create flawed 3D
geometry that breaks under modification. (see figures 1.3-1.5) (v "o

e Learning 2D ensures precise control of shapes, constraints, and
relationships, which leads to stable 3D designs.

e  The principle: 2D drives 3D = strong sketch results in a strong model.
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Analogies for Understanding

e 2D sketches can be compared to the foundation of a house.

e Asolid, carefully laid foundation allows a house (3D model) to stand strong. If the foundation is
poorly made, the house will crack or collapse over time.

e InCAD, a poor 2D sketch results in unstable 3D geometry, failed features, and frustration.

e  Another analogy: 2D is like the blueprint of a car, while 3D is the assembled car itself. Without an
accurate blueprint, the assembly cannot succeed.
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Common Mistakes
e Jumping directly into 3D without mastering 2D sketching basics.
e  Overcomplicating 2D sketches instead of keeping them simple and constrained.
e  Ignoring sketch constraints, leading to unpredictable or broken models.

e Believing that 3D tools can fix poor 2D geometry, they cannot.
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Summary

CAD design begins with 2D sketches, which act as the foundation for 3D models. While 3D is exciting and
visually appealing, skipping the mastery of 2D leads to errors and instability. Strong sketches produce strong
models, this is the principle of 2D drives 3D. By focusing first on 2D, learners set themselves up for success in
3D modeling and beyond.
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