CAD

CAD Fundamentals

« Geometric modeling systems

User interface, Geometry representation, Topology
representation, Manipulation procedures, Database method,
Data exchange

« Why 3D models aren’t more widely used in design

Conceptual design is concerned with functions performed by
geometry; not by the geometry itself

Preliminary design is concerned with subsystem interface
geometry

Detailed design is concerned with microscopic geometry!
Geometry models do not include “design intent”

Geometry models do not identify mfg. or functional or
geometry features

Tolerances are not easily handled

Drawing - 1



CAD Fundamentals

* Why 2D drawings are still widely used
— They include lots of nongeometric information in notes
— Can be sketched easily on paper
— Familiar system

« 2D dwgs are difficult
— Not always unambiguous
— Need human interpretation
— Can’t readily be interpreted
by machines
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Drawings

« Are a special language for communicating about
physical objects
— Reading
— Writing

« Can be a legal definition

« 3+ types of information:
— Shape
— Nominal dimensions

— Tolerances
« Other attributes (e.g. finish)
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CAD

Sketch vs. Drawing

Rough, approximate

Communicate
general shape &
proportion

Quick, cheap

Produced by hand
or with simple tools

Precise, complete

Sufficient to enable
fabrication or
assembly

Not quick, not cheap
Produced with tools
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Planar Projections
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DRAWING VIEWPOINTS or
TRANSFORMATION SYSTEMS

Three-dimensional views

PARALLEL

(parallellines stay parallel)

{projection is
off-perpendicular
to picture plane)

OBLIQUE

/N

Cavalier Cabinet ]j]

AXONOMETRIC

= s

Isometric Dimetric Trimetric

Q D d

(projection is perpendicular to picture plane
and the ground plane is adjusted)

{projection is
perpendicular
to picture plane)

ORTHOGRAPHIC

PERSPECTIVE
g;e’ﬁ? vam'*{.l':ring points)

One-point Two-point Three-point

- W

Two-dimensional views

MULTIVIEW
>
e
Plan Front Side
View Elevation Elevation

i
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Parallel Projection

. Orth Og ra ph | C ( gl —% é)l- ) Plane of projection

m Oblique (ZAF S41) ™77 m Axonometric (2 S4)

Plane of projection Plane of projection
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Multi-view Orthographic Projections
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Axonometric Projections

Type Angle between | Example Example of corresponding

Isometric  All equal (120°) (1,1, 1) - 45° 35.264°
Dimetric Any two equal 1,1,any z - 45° Any
Trimetric None equal Any X, vy, z Any Any
Y Y Y
> pd ‘
X
V4 X
Z X Z
Isometric Dimetric Trimetric

(equal measure)
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Isometric Projection
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Isometric Scale

= 0.8165

Isometric length cos 45°
[sometric scale = ( ) —

True length
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Perspective Projection (FA| £4)

Plane of projection

Center of projection
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Perspective Projections

* One-point perspective
— The projection center is located along one of X, y, z-axis
— The other two centers are at infinity

« Two-point perspective
* Three-point perspective

Horizon

Three-point

One-point Two-poinl_t
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A Simple Example: Desk (1)

One Point -

4

Oblique Projections

Perspective Projections

Axonometric Projections
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A Simple Example: Desk (2)

Rear

L .

|

Left Side

Bottom

Conventional Multi-view Orthographic Projection

Right Side
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Cavalier Oblique Projection

Full scale
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