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We organise a number of
technical events incl. public
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W CAD TECHNOLOGY?

http://www.youtube.com/watch?v=LPTje97g5hk

o Computer-aided design (CAD) is the use of

computer technology to aid in the design and
in the generation of two-dimensional (2D)
drawings and three-dimensional (3D) models
of a component or product
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WECHNOLOGY?
CAD technology has

nowadays become part and

e e e
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parcel of a design activityina —

range of sectors including:

> product design =3 —
o inferior design
> architecture

o production layout...just to

mention but afew.

Source: www.directindustry.com
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IMENSIONAL MODELLING

Insert  Annotate

o CAD can be used to create 2D / e @ f/‘ g

ShOpeS in, SOy, The Xy plOne Line Polyline| Circle | Arc
using simple drawing entities

(e.g.lines, arcs and circles) @Centen Radius
o We can also modify 2D shapes iﬂ@ma

/-

by applying basic modify o
commands such as mirror, etc. L~
o Dimensions can also be Oddeg|u' % N Op
EZCL S :
y 9 l %

IMENSIONAL MODELLING

o 2D drawings can get
quite complex (e.g. a
plan of a building
containing electrical
and water services, INDOW LAYER
furniture etc.)...

o CAD soffware allows to
manipulate layers.
Layers can e
perceived as computel
based transparent
overlays (or fransparent|
papers) é

o Each layer contains
specific information such
as plumbing, electrical,
HVAC, furnitUre efc.

ROOF LAYER

DOOR LAYER

DECK LAYER

WALL LAYER

i U ALL LAYERS

L 2 Source! Gladfelter, AutoCAD2012
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ENSIONAL MODELLING

o To facilitate the rapid generation of 2D plan
layouts, we can insert symbols representing 3D
entities (e.g. office furniture, etc.)

o CAD packages have libraries of such ‘2D blocks'
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Source: AutoCAD2012
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C:\Program FilesAutode:

"AtoCAD 2012 - Englsh\Sample* DesigrCenter'Kitchens.dwg (3 tem(s))

[ DesignCenter

CAD software allows
us fo insert standard
title blocks in 2D

drawings

o CAD also allows you
to scale and hence
to accurately plot
your 2D drawing

o 2D shapes can be used to generate 3D models...

ENSIONAL MODELLING
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WMENSIONAL IMODELLING

o There are three main t i
types of 3D models: . H

o Wireframe (made up of _
vertices & edges) |

o Surface\(represent the
boundary of the object,
not ifs'volume — analogy:

thin eggshell). ‘ ‘

o Solid (represent the volume :
of the object) V
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IMENSIONAL MODELLING

Many 3D geometries have a
common 2D cross-section on which
a-3D operation has been applied

How we _can convert 2D shapes into
3D entitiese

We have already seen how we can
transform a/simple 2D polyline to a
3D entity

Basic 3D modelling commands (e.g.
extrude, sweep, loft), which are
commonly founchin commercial
CAD packages, allow use to create
a wide range of 3D models

www.jjdonovanandson.co.uk

There are various ways of
obtaining a 3D CAD model
from a 2D profile, e.g.:
o revolving profile around an
axis
o Exfruding profile along a
height
o Sweeping profile alc

IMENSIONAL MODELLING

Path

Profile —e
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IMENSIONAL MODELLING

o Other advanced 3D
operations are Profies .
available such as
loft. There are Profile2 ——* #
different optionsof
how 3D models can N/

be created with loft:

o lofting using cross- / o Profile2
sections only Ja = '
X

o lofting using xJ
QUideS o—— Profile 1 b.

-DIMENSIONAL MODELLING Eﬁ
o In addition, 3D BD B@F
primitives (e.g. .

sphere, cone,
cylinder etc.) can be
used to build 3D CAD
models

o Such primitives can
be combined to form
complex 3D CAD
models
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MENSIONAL MODELLING

oolean operations are applied
on 3D primitives in order to create
one CAD model. These are union,
subfract and intersect.

o The order of applying such
operations makes a difference:
c

C J)

(A+B)-C

© O @

Union Subtract Intersect

B-CY+A

more. .\,

WENSIONAL MODELLING
o Assembly of components is also possible

o Another important facility is that from a 3D CAD
model you can directly obtain orthographic views
(e.g.\front, side and plan elevations) and much

=l Il--l 1

Source: Tickoo, 2011
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WENSlONAL MODELLING
We can also create cross-sections through a 3D

CAD model in order to illustrate/visualize hidden
eatures

section

plane
indicato

[Source:Au AD|2010 User Documentatiox

WN OUTLINE
@CAD Technology?
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ITs oF CAD

o CAD virtual models can be rendered statically and
dynamically fo mimic physical artefacts

Source: http://www.youtube.com/watch?v=zvowrFhaEdk

FITS oF CAD

o CAD models can be shared and modified in real-
time by relevant stakeholders situated in two or
more remote locatfions

o => shorter product development time, improved
communication, hence improved product
performance melrics (i.e. cost, time & quality)
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FITS oF CAD

D models can be exploited by other technologies such as:

o_Addifive Manufacturing l |
o Computer-Aided Manufacturing :
o FEA &'CFD

o Production layout
o efc...

FITS OF CAD
o Typical applications of CAD models:

k
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Source: http://www.youtube.com/watch?v=Fyd8ld2s76A
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EP N

DEVELOPMENTS

o Development in the user-interface of CAD system:s,
such that it becomes more natural and intuitive, by

/i'ﬁ'ﬂegrc:ﬁng sketching Form concept 1
o R o e

A

Form concept 2

Source: PTCS, PRO/Concept

Sketch strokes on 3D modi
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NT DEVELOPMENTS biea

. S

o Development of
Knowledge Intensive
CAD applications...

LS

o ...e.g. guiding the e
designer to take B sy Bomorn
appropriate decisions —h e

on the evolving model
to eliminate problems

Current |

later on during the
manufacturing phase,
impact on the

Baseine

Water
/J°

Current |

0N 30N

environmentetc.

T | 000 kg

28 s =

Source: SolidWorks, Sustainability Express

Editing Part € )

T DEVELOPMENTS
CAD applications on mobile devices

o Research at UOM aimed at developing Computer-
Aided Sketching systems for mobile devices

© Dr Ing. Philip Farrugia
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WT DEVELOPMENTS

o CAD models are used for:

o Augmented Reality: where
a.view of the physical,
real-world environment is
supplemented by CAD
models, videos, sound etc.

o Virtual Reality: "is a
computer-simulated
envifronment that can
simulate physical presence
in places in the real world
or imagined worlds”

Sourcer'wikipedia.org

Source: FAKESpace Systems Inc.

=

o What is CAD Technology?¢
o 2D vs. 3D Modelling

o Benefits of CAD

o Recent Developments

o Conclusions

© Dr Ing. Philip Farrugia

15



LogiCAD Seminar, Floriana, Malta

o CAD technology has
improved a lot — it offers a
vastrange of possibilities
both in 2D and 3D

o Itis partand parcel of
product development in
the ever-increasing
competitive market
environment

o Relevant companies must
exploit CAD-technology

10t January 2014

SIONS

Source: jewelry3dms.wordpress.com
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This project has been funded with support from the European Commission. This
courseware reflects the views only of the authors, and the Commission cannot be held
responsible for any use which may be made of the information contained therein
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