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[Cectlre topics (tentative)

= Sketehing & Drawings

= \odeling basic components 1
= Viedeling basic compoenents 2

= Viaking drawings

= Assemblies

> CAD

= Case studies -



Ohjectives

= Enablenyeuto

o Communicate 1deas aneut physical 6hJectS IISeMELHC
sketches

o Understand and create working drawings
e Create CAD models (parts, drawings, assemmnlies)

= Caveats:
 [hese lectures are only a start, I.e. the basics
o |Vlastery requires practice and time



REmINGer

= To those who’ve “seen It before”:

o Bear wWith us

o Help those who haven’t



Nermineloegy.

= Sketch

o RoUON; approximate

o Communicates general
Siiape & proportion

e Quick, cheap

 Produced by hand or
with simple teols

Courtesy of Martin Culpepper. Used with permission.



Nermineloegy.

= [Drawing
* Precise, complete

o SUfHICIent to enable
Fabrication: or

assemply )

o Not guick;, not cheap I N

» Produced with tools, L R
ES[. Computers OTE e 1o 6 WOHNED 11T 4 0 66

ENGRAVING TOOL TO A DEPTH OF 007" DEEP.

Courtesy of Sang-Gook Kim and Jung-Hoon Kim. Used with permission.



HE
|
Isemetie Sketching
= 3 axes
e 1 vertical
o 2 nclined 30 wirt to
norizontal

= [_ines parallelto
axes are true length

e Used to establish
scale

Not true length

Courtesy of Julie Arnold. Used with permission.



Exercise 1 (signal whenidene:..)

= Viakeran iIsemetric sketch (twice) of:
a 6-1ncnilong “2x47, half-scale; Iying filat

o [Long axis
Up: & 10 the rght

 [Long axis
up & to the left




SKetcning cireles

= Normal: Circle
o Boeunding sguare
 Jlangency at midpoints
* Proportion at mid-arc
= [Diagonals? (eptional)




Sketching i1sometric circles

= [semetric: Ellipse
o Bounding rmoemius
o Jlangency:at midpoints
* Proportion at majoer & minor axes

= Sketching circles on principali planes
o Ellipses in different orientations
e Cube, tangent points, curves




SKEICnIng ISometric cyIINGers

= rangentlines

o nonmalito; plane; of
ellipse

o |eave from ellipse’s

majoraxis, NOT
from tangency
poInts:!

= Rookle error



Exercise 2

= Sketch a block letter “L”
e 1x1base
o 15herght
e (.25 thickness

= Sketch fillets on
the4'shoriest edges
(0:25 radius)

= Skeich a hole through the
vertical face

(0.5 drameter)




PRACTICE !l




DrawWings

= Areraspecialiianguage for
communicating avout physical 6ljects

o Reading

o WHTInNG
= Can bea legal definition
= 3% types of Infermation:

2 Shape Heig:h’rof
. Neminhal dimensions . \
e Jolerances ! | Pl DETAIL A

= Ofther; attributes (e.g. finish) SCALET.5: 1

Image from Wikimedia Commons, http://commons.wikimedia.org



Otnegrapnic Projection

= Qutline ol SO ohject
projectediento 2D
plane

o [ransparent planein
front off the 3D ohject

o |mporiant peInts
projected ontosplane
andfconnected

= normal to plane

= One “view” of the
object (planar)

Image from Wikimedia Commons, http://commons.wikimedia.org



PHRCIPAIFVIEWS

= “GlassiBox organization
= Vultriplerplanes give multiple: views
= \/jews;are aligned

top view

==

front view




Prncipalt\Views (2iD)

= G prRcipaliviews
= \/jews are aligned

http://commons.wikimedia.org/wiki/File:First _angle projecting.png

http://commons.wikimedia.org/wiki/File:First _angle unfolding.png
http://commons.wikimedia.org/wiki/File:First_angle unfolded.png



http://commons.wikimedia.org/wiki/File:First_angle_projecting.png
http://commons.wikimedia.org/wiki/File:First_angle_unfolding.png
http://commons.wikimedia.org/wiki/File:First_angle_unfolded.png

View Selection

= Nen:=symmetric parts:
* Eront, side; top
* Eront = largest

= Axially: symmetric parts
ofiten need only 2 views

Courtesy of Sang-Gook Kim and Jung-Hoon Kim. Used with permission



Interprenng Lines

= ["1nesi(solid e dashed) can
nean
* Edgeview afisurface
o |Atersecton o1 tWo SUrfaces
o SUrface lmit

= [Dashed lines means lines
“hidden™ In current view.

= (Centerlines are special, have
thelr ewnisymbol

Image from Wikimedia Commons, http://commons.wikimedia.org



Exercise 3

= Viake an ISemetric sketch ofi the elject
depicted 1 the fellowing orthegraphic
Projections

Courtesy of Martin Culpepper. Used with permission.



Sections

= A clut=away view to reveal detarl

o Aniimagrany/plane (section plane)
CULS AETGNJECt

o Cut materal Is cross-hatched

= Seclion planeisiidentified
* [Heavy/dashed line
o AIWS
e | etters

Image from Wikimedia Commons, http://commons.wikimedia.org



Section Views (“Sections’)

= Objectives:
o Eliminate confusion
o Ald “readanniiy”

Image from Wikimedia Commons, http://commons.wikimedia.org



Sections

= Sechion planeimay’ jog” o shew: features; ofiinterest

Figure by MIT OpenCourseWare.



Partial Sections

= Removed section

= Rotated section

=P

Figure by MIT OpenCourseWare.

Figure

by MIT OpenCourseWare



Section View Conventions

= Show:allfvisible edges

Courtesy of Martin Culpepper. Used with permission.

SECTION A-A SECTION A-A
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