i-_pl Interfere

Creates a 30 solid or surface by extruding a 2D or 3D curve

When extruded, open curves create surfaces and closed curves
create solids or surfaces, depending on the specified mode. For
surfaces, use the SURFACEMODELINGMODE systern variable to
control whether the surface use a MURBS surface or a procedural
surface. Use the SURFACEASSOCIATIVITY systemn vaniable to
control whether procedural surfaces are assocciative. To extrude
meshes, use the MESHEXTRUDE command.

‘= EXTRUDE

Press F1 for more help
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A Torre de Controlo de Trafego Maritimo do Tejo, em Algés, tem a forma de um prisma rectangular obliquo, com 40

metros de altura, base com 13 metros por 19 metros e uma inclinacdo de 752 em relagao a horizontal (o rumo da

direccao do lado menor é igual a 59 9) .
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conserva mais de 60 piramides cc Ui C

e 1750 A.C.; a 10 km de Sagqara, o farad Snefru

mandou erguer uma enorme piramide de base

quadrangular com 189 m de lado, cuja altura deve ter

atingido os 102 m, conhecida actualmente como

piramide romboidal -
Os arqueologos tém sugerido que durante a construcao, ao ser alcancada metade da altura pre)%péo

caso de uma piramide regular (todas as 8 arestas com igual comprimento), o angulo d nclmacao o F]

piramide tenha sido reduzido pelo arquitecto para tentar diminuir o volume imenso dé esforco sobre as

paredes das camaras internas que, acredita-se, poderiam estar a apresentar rachaduras:
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Taper angle

Specifies the taper angler for the extrusion.

A

Positive angles taper in from the base object. Megative angles taper out. The default angle, 0, extrudes a 20 object perpendicular to its 20 plane. All
selected objects and loops are tapered to the same value.

Specifying a large taper angle or a long extrusion height can cause the object or portions of the object to taper to a point before reaching the extrusion
height.

Individual loops of a region are always extruded to the same height.

When an arc is part of a tapered extrusion, the angle of the arc remains constant, and the radius of the arc changes.

= Angle of taper. Specifies the taper between -20 and +90 degrees.

» Specify two points. Specifies the taper angle based on two specified points. The taper angle is the distance between the two specified points.

Drag the cursor horizontally to specify and preview the taper angle. You can also drag the cursor to adjust and preview the height of the extrusion. The
dynamic input origin should be placed on the extruded shape, on the projection of the point to the shape.

When you select the extruded object, the position of the taper grip is the correspondent point of the dynamic input origin on the top face of the
extrusion.
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h? = 1892 + 1892 => h = V2x1892 = 267.2864 m => g — 133.6431m
em planta h . N
Altura do vértice da piramide reqular
2 2
+a2=1892=>q= 1892 — ) 133.6431m
189 2 '

Inclinacao da aresta da piramide reqular

189 a 133.6431

- tana=h=133.643 =>a =4

2

corte vertical

h/2 a =inclinacao das arestas que ligam a base ao topo da piramide
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em planta 189
h/2

sin 90° _ sin 450 — 2h e
h T ToXx= ., =%
2

Inclinacao da linha de maior declive da pira e peqular
7

h ° ,
1892 — 2 2 2 4 2
_a_ 2 1892 _}1} 1892 - e Z 189 _ 4x1892 — 2x1892 ZX1489 iy
= X 2 h - 1hz 1 1892 + 1892 2x1892 1892 T
2 2 2 4 2 4 8 )

=> f = 54.735614°



Quando a piramide alcancou metade da

altura prevista: , a Inclinacao
da piramide diminuiu, de tal forma que o

vertice alcancou a altura 102 m.
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tan 0 =

y = atan

Inclinacao da aresta

d
102 —, 35.17845

h
4

= 0
atan 66, 80655 27°.7702

Inclinacao da linha de malor ive/

sin 90°

h
4

102 -2

2 h
2 4

2

sin 459 ——

y _ y_/Z 4
. e => 0 = 36°.66553
4724997 — B '



x

Specify other corner point or [Area/Dimensions/Rotation]: @189,189 Select cts to extrude or [MOde]: 1 found
all Command: Select objects to extrude or [MOde]:

~ EXTRUDE Specify height of extrusion or [Direction Path Taper angle Expression] <-24.139>:

fl5e1ect objects to extruge or [MOde]: X Specify height of extrusion or [Direction/Path/Taper angle/Expression] <-24.139>: T
Specify height of extrusion or [Direction/Path/Taper angle/Expression] <-24.139>: T specify angle of taper for extrusion or [Expression] <@de'@">: 35.264386

~ EXTRUDE Specify angle of taper for extrusion or [Expression] <ede'e">: 35.264386 ~ EXTRUDE Specify height of extrusion or [Direction Path Taper angle Expression] ¢-24.139>: 133.6431




|

Select objects to extrude or [MOde]:
Specify height of extrusion or [Direction/Path/Taper angle/Expression] <133.643>: T

n or [Expression] <35d1! 35.264386
Specify height of extrusion or [Direction/Path/Taper angle/Expression] <133.643>: 66.82155

~ EXTRUDE Specify angle of taper for extrusion or [EXpression] <35d15'52">: 35.264386

Select objects to extrude or [MOde]:
Specify height of extrusion or [Direction/Path/Taper angle/Expression] <66.822»: T specify angle of taper for extrusion [Expression] <35d15°'52

~ EXTRUDE Specify angle of taper for extrusion or [EXpression] <35d15'52"»: 53.33447 n/Path/Taper angle/Express

22>: 66.82155
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Extrude ao longo
de um caminho

Vs

Desenhar uma Polyline entre os pontos (0,0),
(120,0), (120,120), (240,120), (240,0)
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Utilizar o comando Fillet com raio 24




/ O
Vista Top

Desenhar uma circunferéncia na extremidade do lado direito da polyline,
com didmetro 12 . Numa vista isométrica, usar o camando Rotate3d para
rodar a circunferéncia 90° em torno do eixo X.
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Boolean Operations

COMMAND INPUT ICON DESCRIPTION
UNION
(Boolean) E Joins two or more solids into creating one based on the total geometry of all.
SUBTRACT
(Boolean) E Subtracts one or more solids from another creating a solid based on the remaining geometry.
INTERSECT
(Boolean) E Creates a single solid from one more solids based on the intersected geometry.
EXTRUDE FACE Allows you to increase the size of a solid by extruding out one of its faces.
SLICE Slices a solid along a cutting plane.
3D ALIGN @E} Aligns 2 3D Objects in 3D space.

N NN
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Intersect

Slice
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3D Align

Extrude using grips
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Desenhar na vista Top os desenhos 1 e 2

Apos desenhar cada um dos desenhos,
utilizar a funcdo home > para
transformar os vdarios elementos numa
polyline Unica.
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Extrude
Seleccionar fodos os elementos do
desenho 1, 40.

Extrude

Seleccionar todos os elementos d

desenho 2, 60.

No caso do desenho 1, utilizar gfuncdo
para faze/0s Z furos,

seleccionando primeirg® o contorno

exterior e depofs o  contorno

correspondente aos furos (com Shift).
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View > NE ISO

Seleccionar o desenho 1

Rodar o desenho 1 90° segundo o eixo X
(encarnado)
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Posicionar o centro do desenhol no

centro do desenho 2 //
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E'I Interfere @ E;\

hicken @ Extract Edges

Fillet Edge  Taper Faces

Solid, Intersect
Creates a 30 solid or 2D region from selected overlapping solids

or regions

You can extrude 20 profiles and then intersect them to create a
complex model efficiently.

'y INTERSECT
Press F1 for more help
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Vs

Efectuar a intfercessdo das duas figuras
(seleccionar as 2 figuras com shift + enter)



Ver intersect.dwg
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4 H H H ) Ciéncias En e,ni_'lar‘ia Geogrdfica,
AULA5 Desenho Técnico Assistido por Computador Glisboa. | Cexfuea s Enorai
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24.Visualize o modelo de forma a que consiga acrescentar as linhas diagonais indicadas na figura.

25.Crie circunferéncias com snap Midpoint em cada uma das linhas com raio 2 unidades

26. Efectue o Extrude dessas circunferéncias para baixo de tal forma que alcancem a outra superficie da peca.
27.Efectue o Subtract dos cilindros obtidos do modelo.

28. Apague as diagonais auxiliares.




29.Utilize o comando Fillet para arredondar os 30.Desenhe a linha indicada na figura com snap Midpoint.
vertices do modelo com R=0.8 unidades. 31. Criar circunferéncias de raio 2 unidades usando o centro
do segmento anterior.

32. Acrescente as 2 circunferéncias restantes com o mesmo
raio.

33. Apague as linhas auxiliaries e efectue o Extrude das
circunferéncias.

34.Subtraia os cilindros obtidos do modelo.







4. 3dWireframe
5. Solid Tab > Cylinder > Center point:
Radius: + enter
Height: + enfer
6. Home Tab > View Panel > 3D Navigation > Views > SE Isometric
/. Snap Center

8. Solid Tab > Cylinder > Center point: ( + enter
Radius: + enter
Height: + enter

9. Solid Tab > Cylinder > Center point: ( + enter
Radius: + enter
Height: + enter

10. Solid Tab > Cylinder > Center point: ( ) + enter

Radius: + enter
Height: + enter



(0,0.82) 3
335
16
(0,-217.5,82)
65
16
14. Home > Modify > Pola :

(0,0,82)

o)

60

360

15. Home > Modify > Explode (the polar array)
16. Solid Tab > Cylinder > Center point:

Radius:  + enter
Height. + enter

+ enfter

17. Save
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18. Solid Tab > Boolean > Subtract
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19. Solid Tab > Boolean > Subtract

N\
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20. Solid Tab > Boolean > Subtract

AN\ N
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Front View ' Right View
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; Drafting Settings

Snap and Grid I Polar Track'ng] Object Snapl Dynamic lnpul

™ Snap On(F9)
Snap spacing
Snap X spacing:

Snap'Y spacing 0.5000

=

Polar spacing

:

Snap type
& Gnd snap
" Rectangular snap

PRS- S S e S

(* Isometnc snap

Sl beoiheibvinbuies. % |

1

[T Grd On (F7)
Grid spacing

Grid X spacing:
Grid Y spacing:
Major line every: 5 —
Grid behavior
vV Adaptive gid

[~ Allow subdivision below

and spacing

[ Display grid beyond Limits
[ Follow Dynamic UCS

isoplane Left

<0Orthographic>»: Left isoplane Top

isoplane Right

§8.8818, -73.9029, 0.0000 MODEL =B e D
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Layer perfil
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3D Visualization
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LY hiw lEI -._I'I- _El |E| 4= = » <7 Share Drawing3.... keyword or phra

Home Sohd Surface  Mesh Visualze  Parametnc Insert  Annoctate

' - a B - B : |
i ) : _polygon Enter number of sides <B>:
& . & ¢ [ %

- . _
E-ll Ex trudv.—.- Smooth - [‘ '.

7~ POLYGON Specify center of polygon or [Edge]:
Object ¥ (3 & 0§ - i

Modify = v 4 Specify center of polygon or [Edge]:
Point or option ke rd required.
Polygon x intersect1® x intersect S ¢ e a

Creates an equilateral closed polyline

-,
Y

/= POLYGON Specify center of polygon or [Edge]:

You can specify the different parameters of the polygon 4 Point or option keyword required.
including the number of sides. The difference between the 2 Specify center of polygon or [Edge]:
inscribed and circumscribed options is shown.

h

i/~ POLYGON Enter an option [Inscribed in circle Circumscribed about circle] <I>:

y o Specify center of polygon or [Edge]: /
Q Enter an option [Inscribed in circle/Circumscribed about circle] <I>:

17~ POLYGON Specify radius of circle:

8,375

‘= POLYGON

Press F1 for more help



[—1[Top]l Wireframe]

[~1[Custom View][2D Wireframe] - 0 X

ﬁt’
w
S

Command :
Pr ESC or ENTER to exit, or right-click to display shortcut-menu.

3DORBIT

: 1 found

on or [Direction Path Taper angle Expr




etric  Insert  Annotate

View Manage Output A

2D Wireframe  ~ B BE
20 Wireframe 3D Hidden Conceptual
I Realistic :
Hidden Shaded wi...
4y,
Shades of Gray Sketchy

Sawve as a New Visual Style ...
Visual Styles Manager...



+' Dynamic Input

v Ortho Mode
+' Polar Tracking
v Isometric Drafting

+' Object Snap Tracking
v 20 Object Snap

+ LineWeight

Transparency

Selection Cycling

3D Object Snap

Dynamic UCS
Selection Filtering

Gizmo

+ Annotation Visibility
+ AutoScale
+ Annotation Scale

v Workspace Switching i

+ Annotation Monitor

Units

Quick Properties

v 7 Vertex
7 Midpoint on edge
v () Center of face
Knot
_|_ Perpendicular
'« Nearest to face

v Node of point cloud
»» Nearest plane of point cloud
_I_ Perpendicular to point cloud
7 Intersection of point cloud
, 4 Nearest to edge of point cloud
4 Perpendicular to edge of point cloud
£3 Nearest to centerline of cylinder on point cloud
—!" Corner of point cloud

Object Snap Settings...

D v|| LR A 1:1muv|||:| v|+||# 3.500

: _circle

Specify cente

CIRCLE

/Ttr (tan tan radius)]:

[Diameter]:



profiles creation mode [S0lid/SUrface] <Solid>:

angl
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Layer 0
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Linetype scale 1.000
Lineweight —— Bylayer
Transparency ByLayer
Thickness 0.000
3D Visualization -
Material ByLayer
Plot style =
Plot style ByColor :
Plot style table Nene —_
Plat stl:ble attached... Model - HE“X_
Plot table type Not available | Press F1 for more help
View =
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Number of turns = 3.868 Twist=CCW
Specify center point of base:

HELIX Specify base radius or [Diameter] <1.888>:

y'¢|Humber of turns = 3.888 Twist=CCW
Specify center point of base:

HELIX Specify base radius or [Diameter] <1.@88@>:

Specify center point of base:
Specify base radius or [Diameter] <1.888>: 8.275

HELIX Specify top radius or [Diameter] <8.275>: @, 279

Specify base radius or [Diameter] <@.275>:
Specify top radius or [Diameter] <@.275>:

HELIX Specify helix height or [Axis endpoint Turns turn Height thist] <1.88@>: -1

e P e e e
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Specify center point for circle or [3P ! an radius)]:

Specify radius of circle or [Diameter]
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Primifive Solids
SHAPE COMMAND ICON DESCRIPTION
BOX Creates a solid box after you provide 2 opposite comers and a height.
SPHERE O M Creates a solid sphere from a center point and radius.
CYLINDER Wyl Creates a straight cylinder from a center point, radius and height
CONE Creates a tapered cone from a center point, radius and height.
WEDGE Creates a tnangular wedge from 2 opposite points.
TORUS Creates a torus (donut shape) based on center point, radius and tube radius.
PYRAMID Draws a solid object with a polygon (3-32 sides) base that nses to a central point.
POLYSOLID Draws a solid object with width and height as you would draw a polyline.

AN\ N



e altura do cone=1.
e hélice: dimeftro topo=0.275, diGmetro base=0; 8 voltc

e rosca do parafuso: didmetro=0.05

Apresente o desenho de forma a que o eixo longitudingl "do parafuso

coincida com o eixo X do referencial, e de tal forma o que a ponta do

parafuso tenha coordenadas (a, b, 0).
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Represente a 3D, de acordo
com as indicacgobes, o solido

da figura.

Vs
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Desenhar o perfil do copo usando

Lines e Arcs
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Solid Editing = Draw =

Drawing3* x +

comimand
e it create

‘= REVOLVE

Press F1 for more help

Modify




Command: *Cancel*
2§ Command: PEDIT

B &> PEDIT Selec

ne or [Multiple]:
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Command: _revolve
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0 Closed profiles
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Select objects to revolve or [MOde]: Specify axis start point or define axis by [Object/X/Y/

Specify axis start point or define axis by [Object/X/Y/Z] <Object>: Specify axis endpoint:
LN Specify axis endpoint: CN Specify angle of revolution or [STart angle/Reverse/EXpression] <368>:
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] 3D Rotate
In a 3D view, displays the 30 Rotate gizmo to aid in revelving 30

objects around a base point

With the 30 Rotate gizmo, you can rotate selected objects and
subobjects freely or constrain the rotation to an axis.

‘o 3DROTATE

Press F1 for more help
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LN select objects: *Cancel*

|| ROTATE3D [(Object Last View Xaxis Yaxis Zaxis 2points]: || ROTATE3D Specify rotation angle or [Reference]: 98
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Solid type 1

Shell

Converts a 30 solid into a hollow shell with a wall of specified
thickness

Itis recornmended that you create a copy of a 3D solid before
converting it into a shell. That way if you need to make
g significant modification, use the original version and shell it
' again.

Axis directi.

Axis direc . ' SOLIDEDIT

Axis directi. - Press F1 for more help
Solid History - = —

History R .., —

Show Histo... Neo

Select a 3D solid:
bl Renove faces or [Undo/Add/ALL]: 1 face found, 1 removed.
~ SOLTIDEDIT Remove faces or [Undo Add ALL]:

Remove faces or [Undo/Add/ALL]: 1 face found, 1 removeds
Remove faces or [Undo/Add/ALL]:

Solid validation completed.
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/. Revolve

Criar 2 layers: base, abat-jour
Desenhar Polyline (layer base)
Desenhar Spline (layer base)
Desenhar Line vertical
Desenhar Line (layer abat-jout)
Definir Region (seleccionar
Polyline e Spline, com Shift)

Explode Region
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O comando e similar ao
comando EXTRUDE mas &
muifo  mais  versafil: ao
contrario do primeiro, onde a [
exfrusdo € efectuada sobre
uma polyline fechada, neste
CAsO a extrusado pode ser

efectuada sobre diversas

Lofted solid

polylines fechadas e torna-las

um objecto continuo.
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Loft

Creates a 30 solid or surface in the space between several cross
sections

Loft cross sections can be open or closed, planar or non-planar,
and can also be edge subobjects. Open cross sections create
csurfaces and closed cross sections create solids or surfaces,

depending on the specified mode.
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To Chamfer a 3D Solid |

Chamfer Edge
1. Click Solid tab Solid Editing panel Chamfer Edge. Find. | Bevels the edges of solid objects
2. Select the edge to chamfer. A preview of the chamfer is displayed. _
3. Do one of the following: ... You can select more than one edge at a time, as long as they

beleng to the same face. Enter a value for the chamfer

4. Specify the distances for the base surface and the other, adjacent surface. ... distance or click and drag the chamfer grips.

5. Do one of the following: ...

6. To complete the chamfer, press Enter.
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