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Product Development Cy/cle Cosis

COSt IMIfo|docs produced:
purchase specs,
Design assy Instructions,
Released design drawings for
=0r tool/fixtures,
production = Instruction manuals,
etC. Manufacturing,
Assembly,
Hard tooeling esting
[Design produced:
dies, molds,
fixtures, etc.
Trme

Ramifications:
Early decisions have large leverage

|_ate clhanges are very: costly:



Vietivation

= Computer-pased models permit designers te
petter understand hew: thelr products will
look andifunction before physical models
are made

\Viake letter early decisions
Eliminate late changes

(Enables you to work on your machine
even when the shop Is closed...)



IHistoRy off New: CAD/CAM EUncticnality:

= 1960rs - [Designi of: complex Surfiaces,
programming off NC machine teels

= 1970rs - Autemation ofi Drawings

= 1980’s — Solids

= 1990’s - Parametric Feature-based Solids



IKEeV Concept

= “Parametric”, “Associativity’

o Changes In dimensions propagate Petween
parts, drawings, assemhnlies

= [\ovie



Phllesepny. of CAD! Lectures

= Demoenstrate smallifraction off availablefunctionality
= Jaeally/the moest useful fraction...

= ACGelerate your: learning process
" Gelyouup-te-speed as quickly as possible...

= Promote: self-discoverny
= Vietivate you to learn more on your ewn...

= [Demonstrate use as a design tool
= Not (just) a detailing/documentation tool




REmInGder

= To those who have “seen It before”:

= pear with us

= [jelp those Who haven’t



Features

= Sketched
o 2D geometry: (sketeh) swept along a 3D path

= Applied
o Attached to existing geometry



SKelchned Eeature TYpes

= EXtrude
 (Constanticross:section
o along astrarghtlime
= Revolve
s Constant cress-section
* aroundanaxis ofirevolution
= SWeep
» (Constant cross-section
o aleng aspace curve

L oft

* Multiple cross-sections
e along aspace curve




Sketched Features

= Viay/ 200 or stbtract materall!

= Sketched

o EXtrude
o Revolve
* SWeep
o Loft

(Elofo))

DEss/base
ESs/base
bess/base
bess/base

(Subtract)

Cut
Cut
CUL
CUL

}

Hole:\Wizard

Require
more
complex
mig
methods



Applied Eeatures

= Altached to existing geemetny
* e.0. edges, faces

" [V/es
o Fillet

e Pattern
e Shell

* Draft } Injection-molded parts
* Rib



The Drill...

= Series of demonstrations/exercises

= [Demonstration: You watch 1t done

m EXercise: You doit



Demonstrations / Exercises

= Screen/windoew: layeut

= \/1ew control

= [Viake a simple part

= [Dimensions & sketch, relations
= |_inkages & Blocks

= Symmetny.



\Viakera siimple part




Dimensions & Sketch Relations




L_inkages & Blocks




SYMMetny.




Case Study’ — Ramp

= [Drep-cown ramp (See geometny)
= Companion reket drives onte: ramp

= Companion rekot (150 1)
o IS lifited ofifi the ground

o Powered by pneumatic cylinder(s)



GEOMELRY,

Virtual Work Principle:
F1 dx1 =F2dx2
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