CAD Fundamentals

e (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
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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

o 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

e Can be a legal definition

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

— Tolerances
» Other attributes (e.g. finish)
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Sketch vs. Drawing

Rough, approximate <« Precise, complete

Communicate o Sufficient to enable
general shape & fabrication or
proportion assembly

Quick, cheap * Not quick, not cheap

Produced by hand * Produced with tools
or with simple tools
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Basic Descriptive Geometry

 How do you draw a 3D object in 2D space
(on paper)?
— Projections (axonometric, oblique, perspective)
— Multiview projections 1 {
— Conventions (1st angle vs. 3rd angle

Axonometric Perspective Multi-view Orthographic

directions

CAD Drawing - 15



Planar Projections

—<+—— Projection
plane

—— Projection

e

Proj ectors
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Parallel Projection

. Ol’thOgl’apth (I-l EA |-) Plane of projection
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Plane of projection Plane of projection
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Multi-view Orthographic Projections
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Axonometric Projections

Angle between | Example Example of corresponding

xis images | viewpoint

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, Y,z Any Any
Y Y Y
= pd |
R
Z X
z X z
Isometric Dimetric Trimetric

(equal measure)
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Perspective Projection (EA| E AN

Plane of projection

Center of projection
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Perspective Projections

e One-point perspective
— The projection center is located along one of X, Y,
Z-axis
— The other two centers are at infinity
e Two-point perspective

Horizon

Three-point

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

Perspective Projections

Axonometric Projections



A Simple Example: Desk (2)

Rear Left Side Right Side

Bottom

Conventional Multi-view Orthographic Projection
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Interpreting Lines

e Lines (solid or dashed) can mean
— Edge view of surface
— Intersection of two surfaces

— Surface limit
e Dashed lines means lines “hidden” in current
view

e Centerlines are special, have their own symbol

CAD Drawing - 35



= AT 0 o3t Bo| B

|-

+ WUO| SfLio| S A0 BY: K| Ha
+ WU e YSBI0| Lo £ADI0) £5: 4

+ WOO| SATO| ZAR AR HaBCEEA

9w B ¥4
(AR =)

W Ce) %4

(dez 8N\ | 7

‘\

U7l T A9l &4

TEET LT

dc X SAursde 24
‘ (Moo= BE)

CAD Drawing - 36




S (1)

SA O]

(puck), AL 2| |

j
s
o

=
=
-7

Ll
AO

Tin
A =

Drawing - 37

CAD



SAEO| M (2)

5 50| 25 HO|
2 MO| | =2 LIEHLIX

-
o
o

« =42
8, =

Drawing - 38

Lhe Mg

(b) &2l M%

(d)

CAD



View Selection

« Non-symmetric parts:
— Front, side, top
— Front = largest

« Axially symmetric parts often need only 2 views
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d==X

— Make an isometric sketch of the object depicted In
the following orthographic projections

./

Top
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d==X

T — L

« Sketch (the) three principal views of the
following object
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