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Chapter 1

Solid Modeling
Fundamentals

1-1 OVERVIEW

A simple L-shaped cross section is used to introduce basic solid modeling concepts with
ANSYS DesignModeler. These tutorials explore solid modeling by:

¢ Extruding

¢ Revolving

¢ Sweeping
A number of additional parametric, feature-based modeling possibilities and formulations
are demonstrated in this chapter.
1-2 INTRODUCTION
Solid modeling can be accomplished in a number of ways, and one favorite method
involves starting with a two-dimensional shape and manipulating it to create a solid. That
is the approach we will use for many of the object models created in this book. Figure 1-1

shows an L-shaped cross section that has been variously extruded, revolved, or swept
along a curve to produce the solid object models shown.
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Figure 1-1 Extruding, revolving, sweeping an L-shaped section.

In the following we use this simple L-shaped section to illustrate the three fundamental
solid modeling approaches mentioned above.
1-3 TUTORIAL 1A - EXTRUSION

Follow the steps below to create a solid model of an extrusion with an L-shaped cross
section.

1. Start ANSYS Workbench

@ Help r
(53 Utilities »
ﬂ, AM3YS Product Launcher
I ansys

@ Wiorkbench Uikilities r

@ &MSYS Workbench

Figure 1-2 Start ANSYS Workbench in Windows.
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The startup menu allows you to retrieve old files, begin a new DesignModeler geometry,
start a Simulation or initiate a New Project. Select New geometry.

2.  Select New > Geometry

fi¥ ANSYS Workbench

/A

Ernpty Project Geomekry Simulakion
|Creates a blank DesignMadeler ge::nmetrﬂ

Figure 1-3 ANSYS Workbench startup menu.
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Figure 1-4 DesignModeler interface.
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3. Select OK — To work in millimeter units.

We will sketch the L-shaped cross section on the XY Plane. Make it 35 mm high, 20
mm wide with 5§ mm thick legs.

4.  Select XYPlane as in the figure below. Then click on the Look at icon to view the

XYPlane. ﬂ

'A* ANSYS Workbench

@ [Designtodelsr]  x
IFiIe Create Concept Tools  View Help
[0 HE W @) Duk G [[seti [ b  MBRER @ || S-QQAQEAR
- )‘-| Mone - é’_ﬁj “ :}'Generate | .Extrude ﬁRevoIve ‘Sweep ‘Skin,l'LoFt .Thin,l'Surface LN
S Graphics

v
S

oy 7be YZPlane
‘,‘ 0 Parts, 0 Bodies

Sketching  madeling |
Deetails Wiew n
[-l| Details of X¥YPlane
Plare ®yPlane
Sketches ]
Export Coordinate System? | ko

Figure 1-5 Select the sketching plane.
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(¥ ANSYS Workbench
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@ Paint
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25.00 50,00 {mrm)
|

12,80

37.50

Figure 1-6 View of the sketching plane.

5.  Sketching. Change

Select Draw > Line.

Figure 1-7 Sketching tools.

6. Use the line drawing tool to draw the left
vertical edge of the L-shape. Left click at the
beginning and again at the end of the line. The
V indicates that you’ve got it exactly vertical.

from Modeling
Sketching by selecting the Sketching tab.

i

..

Dy | —

| . Line

# Tangent Line\

f; Line by 2 Tangents

% Palyline

[=4Palygon

T Rectangle

ﬂhRectangle by 3 Points

@Oval

(=3 Circle

Madify -

Dimensions

Conskrainks

Settings

Skekching | Madeling |
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FECOERC==reey

File Create Concept Tools Wiew Help

S HE & &

J TyUndo (= Redo

JSEIEI:I:: '*'[:3 tgv|

ool WL

%Plane v | sketcht

> &

J
| &
J
J

Drraw | —

| ™., Lime

6 Tangenk Line

6 Line by Z Tangents
J Polyline

@F‘u:ul';.-'gcun
T—|Rectangle
{Rectangle by 3 Paints

42 Oval
{3 Circle

Modify | -

Dimensians

Conskrainks

Setkings

Sketching | Modeling

;Generate | B Extrude $Revnlve e Sweep 4t SkinfLaft .Thln,l'SurFal:e - Elend - % Ch

Figure 1-8 Left edge of the L-shape.

7.  Continue sketching until you have something like what is shown below. Left click
at the beginning and again at the end of each line. (Notice that the top edge is not
quite horizontal.) If you need to change something, use Undo to back up or use
New Selection, Edge filter to select a line, press the delete key and redraw it. Also
note that the cursor changes shape when it is snapped onto another point or axis.

£ Undo

Select: *[Zg

AN

(LD [.

Figure 1-9 L-section sketch.
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Use constraint options horizontal to make the top edge horizontal and equal length to

make sure that the vertical and horizontal legs of the L are of the same thickness.

8.  Sketching > Constraints > Horizontal —

Left click the top edge.

9.  Sketching > Constraints > Equal length —
Left click the top edge and then the right edge.

Figure 1-10 Sketching constraints.

Draw

Madify

Dimensions

Conskrainks

7= Fixed

| — Horizontal
9| vertical
" Perpendicular
o, Tangent
42 Coincident:
=== Midpoint

Settings

v

Sketching | Modeling |

The figure is just a sketch so far, and a number of different dimensioning schemes could
be used to produce the section we want. We will use the Sketching > Dimensions
options to give it the desired properties.

10. Sketching > Dimensions > General — Left click and (hold down the button) on the
left vertical edge of the section and drag the dimension to a convenient location.
The V1 means this is the first vertical dimension for this sketch.

Dir gt
. Line
6 Tangent Line
6 Line by 2 Tangents
A, Palyline
[=iPolygon
["]Rectangle
{“hRectangle by 3 Paints
&9 oval
=3 Circle
AACircle by 3 Tangenks
~y Arc by Tangent
£ Arc by 3 Points
i=w Arc by Center
B Elipse
-~ Spline
# Construction Paink

A% Construction Paint at Intersection
Modify

Dimensions

Figure 1-11 L-section sketch.

|
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Continue with general dimensioning to specify H2 and V4. Don’t dimension the top
edge; it has to be equal to V4. The bottom edge is located directly on the X axis but we
need to locate the vertical edge with respect to the Y axis.

11. Sketching > Dimensions > Horizontal — Left click the left vertical edge then click
the dotted Y axis and drag the H3 dimension to a convenient location.

Do

Modify

Dimensions —

&P General :
|H Haorizankal 2
I[ vertical :
«LengthyDistance Ll :
{* Radius
3 Diameter J_'.
& Angle l,
Constrainks - H i
Settings ] f-

Sketching | Modeling |

1| Details of Sketchl - H
Skekch Sketchi :
Show Constraints? | Mo

[=l| Dimensions: 4
Hz 20,012 mm

H3 9.7493 mm 0.0a 10.21 20.42 30.63 (rm)
: ] —

W1 28,393 mm i
W4 39488 mm ! !

| Edges: &
Line [Lines = || _Model view | Print Preview |

| a Huorizontal -- Select firsk poink or 20 Edge For Horizontal dimension |N0 Seleckion

Figure 1-12 L-section sketch with all dimensions.

The current values for the dimensions depend upon the scale used in the sketching
process, e.g., H2 =20.012 mm in the Details of Sketch1 box shown in the figure above.

Sketching I Modeling I

12. [Edit the dimensions to give them the desired
values. — Click on a value, enter the change and [=/|Details of Sketch1 =

press return. Sketch Sketchi
Show Canstrainks? [Ma

| dimensions: 4

H3 9,7493 mm
Figure 1-13 Default dimension values. vl 28.393mm 7
V4 3.9488 mm
[=I|Edges: b

Line Lined

|4
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13. View > Ruler (Top menu) to turn off the ruler display. Use the middle mouse roller
to zoom in and out.

To reposition the section on the screen, right click in the graphics area of the display and
select one of the following options: Cursor Mode, View, or Zoom to Fit.

The result is shown in the figure below.

Draw
Moadify
Dimensions -
{Pienerdl
|MHDri20ntaI :
I[ vertical V1 e HI—
«~Length/Distance
(% Radius :
@Diameter Il
/4 angls *
Constraints - W
....................................... L - - -
Settings T
Sketching IMadeIing I : -
Selection Filk L4 1
= Details of Sketchi -] FIEEHan FILer
3
Sketch Sketch1 Cursor Mode
Show Constrainks? |Mo d & Front Yiew
E|Dimensions: 4 Zoom ko Fit ¢ Back view
Hz 20 mm 9 Look at gl Right view
H3 15 i
L L ._/; Generate g' Left Wiew
i1 35 mm H @ Top Wiew
m I { @ Bottom view
Ed =6 -
H|Fdges - - @ Isometric Yiew
Line |Lines x| |_Madel View | Print Preview |

Figure 1-14 Edited dimension values.

To perform the extrusion, switch back from Sketching to Modeling. If it is not already
highlighted, click Sketch1 in the Tree Outline to highlight it.

14. Modeling > Sketch1 > Extrude EExtrude

The L-shaped section will be extruded along the positive Z axis by the amount specified
in the Depth field shown in the Details of Extrudel box (next figure). Edit this value
(45 mm) to give the solid an extrude depth of 100 mm.
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The tree structure shows the components from which the solid model is created.

J ‘.}Generate | .Extrude ﬂRevnIve tSweep ‘Skinll'LDFt W Thinjsutface. eBlend - % Chamfer QPoint o CONCe

= _//@ IUnnarned :
=y i R¥Plane =

| Sketchlv\

T

3 0 Parts, 0 Bodies

l V4

Sketching  Modeling I

p———~H

[=l| Details of Extrudel

Extrude Extrudel

Base Ohject Sketchi

Operation Add Material

Direction Yeckor Mone (Mormal)

Direction Marmal

Tvpe Fixed

45

Az ThingSurface? Mo

Merge Topology? Yes Maodel Yigw | Prink Preview
| '.} Extrude Creation -- Click the Generate butkon ko complete the extrude |ND Selection

Figure 1-15 Section ready for extrusion.

15. Click the Generate icon to complete creation of the extruded shape model.
J ‘.}' aenerake
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In the graphics area of the display, right click > View > Isometric (or hold down the
middle mouse button and rotate the object).

J :jGenerate |E|Extrude ﬁRevnlve s, Sweep 4 SkinjLoft (@ Thin/Surface  §Blend ~ S Chamfer QPDint ]
E-----‘,@ Unnarmed

E| ..... v ;}_xvplane
[ [:5€|5ketch1

- 7= ZPlane

Sotcng podsie [

Bl

Details of Extrudel

Extrude Extrudel
Base Object Sketchi
COperation Add Material

Direction Yeckor

Mane (Mormal)

Direction Mormal
Type Fixed
FD1, Depth {=0) | 100 mm
As ThinfSurface? ]
Merge Topology? Ves

3 Select Laops [ Chains
> Select Smooth Chains

| a Ready

Selection Filker r
Cursor Mode »
Wiga (& Front Yiew
@l Zoom ko Fit () Back View
17 Look At & Right Yiew
&3' Select all (UL
@ Top Yiew
= -} menerate B Bottom View

@ Isametri

Figure 1-16 Extrusion.
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16. Click on the Display Plane icon Ji

to turn off the axes display and highlight the

last item in the model tree (Solid) to display the volume, surface area, faces, edges
and vertices in this model.

@ [DesignModeler] =

File Create Concept Tools Yiew Help

J/mndcu {® Redo JSEJEEJ::

nh R Wm

s | HEE| )
R RSO

wiPlane

v 3| sketchi

] i

J
J
J
J
|

B [El Unnamed

-y 3 B¥Plane
2 Skekchi
------- 7= Z2Plane

------- 7= ZPlane
B . Extrudel

2 Skekchi

....... v . Planiz
= W 1 Part, 1 Body

e,

Skebching  Madeling |

[=]| details of Body ~
Body Solid
Yolure 25000 rmm
Surface Area | 11500 mm?
Faces g
Edges 15
Yertices 1z ~/

Figure 1-17 Solid and its properties.

:/5 Generate | [ Extrude *REVDJVE g Sweep g SkinjLoft (@ ThinySurface @ Blend + < Chamfer
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17. Save your work — Use the Save As option to save the extrusion using a name (e.g.
T1A) and location of your choice.

'W\ [Project] ]@i] [DesigniModeler]  » -

File ©Create Concept Tools Miew Help
|| Mew
7] Skart Ower
[ |_':} Qper. ..
Close DesigniModeler
: Save
Save hs..,
Export...

@ Aktach to Ackive CAD Geomekry
==
@ Import External Geometry File. ..

| *, Write Scripts Sketchies) of Active Flane (Beta)
fi'.‘ Run Scripk

| & Print

[ E Auta-save o

Restore Auto-save File »

Recent AGDE Files k

Exit Workbench

Figure 1-18 File menu.

Basic solid modeling notions have been used thus far to demonstrate creating a solid by
extruding a two-dimensional section. In the next tutorial we will revolve the same L-
shape to create a solid of revolution.

1-4 TUTORIAL 1B - REVOLUTION
We can reuse the extrusion model after it has been safely saved somewhere. Start from
the screen shown below if the extrusion is still in memory, or start Workbench and reload

the extrusion.

First modify the tree structure.
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File Create Concept Tools Wiew Help

J

J |EE|.|E‘3’S| S¥Undo {®Fedo |JSeIect:|E hv|@@@|€jv |J
| vPlane v 3 | sketchi v ¥
J

'j Generate | [ Extrude $REVD|VE s Sweep g skinjLaft  [E|Thin/Surface §pBlend ~ < Chamfer <

----- //@ Tutoriall s

=5 W¥Plane

- I:EI Skekchl
------- & = ZiPlane
------- 7= YZPlane

e E—EI Sketchi

....... T ;,t_ Planed

= ﬁ 1 Part, 1 Body
........ @ solid

Sketching  Modeling

Figure 1-19 Select the extrusion.

1.  Click on Extrudel and press Delete. Click Yes to the query. The extrusion is
deleted and the new tree structure shows 0 Parts and 0 Bodies.

ANSYS Workbench

?l - v.- @ Tukoriall A
— B ;1.. aPlane

9 L e 2 Sketchi
. ) fire you sure you want to delete Extrudel? — e
-------- s 7= TZPlane

........ =] 4
Yes Mo | Zancel | Jﬂ‘ o i
w0 0 Parts, 0 Bodies

Figure 1-20 Delete the extrusion.

2. Use Save As to save this work using a new file name, say TutoriallB.

i

and the Look at Plane icon ==

#]

3.  Click on Sketchl, the Display Plane icon

We obtain the view of the same sketch we had earlier.
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| xPlane v - | Sketchi

=] 2!

J ‘.} Generate | [ Extrude $Revulve s Sweep

=l /J68] Tutorialle

B 7= BiPlane

o e 2l sketchi
- 7= Z#Plane
------- 7= 1ZPlane

oo Planed
i i O Parts, 0 Bodies

Sketching  Modeling |

N

o

& Skinfloft  WTHin/S0rface g Blend) = 4 Ch:

;

Figure 1-21 Select the sketch.

4. Be sure Sketchl is highlighted and click

Revolve.

5. Click Axis > Select the Y axis > Apply

in Details of Revolvel box (below right).

6. Select Angle > Enter 120 deg.

7. Click Generate J = f Generate

J '.j Generate | WE:truds *Revnlve

= TutorialtB
= 7= KitPlane
o b 8 Shetchi
....... v e ZoPlane

....... = ¥ZPlane

....... » ;*_ Plane4

----- & $ Rewvilvel

i W@ 0 Parts, 0 Bodies

The L-shaped section is rotated about the Y axis by
120 degrees to create the solid of revolution shown

next. Direction options change the rotation direction.

Figure 1-22 Revolvel tree.

Sketching  Modeling

[=]| details of Revolvel

Revalve Revalvel
Base Object Sketchi

i Apply | Zancel
Qperation add Material
Direction Morrmal

FO1, Angle (=00 | 120 ®
Az ThinfSurface? Mo
Merge Topology? Yes
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J '_;ﬁ' enerate | EExtrude EﬁRevulve i Sweep 4 SkinfLoft (@I Thin/Surface @ Blend -
= /@] TutoriallB

El-, 5 #YPlane
e 28 sketchi
ooy oha Z4Plane
g Fm ¥ZPlane

------- 7= Flaned
----- v E*a Revaolvel

- @@ 1 Part, 1 Body
E— v @ Saolid

Sketching  Modeling

=

Details of Revolvel

Revolve Revolvel
Base Object Sketchl
Axis Selected
Cperation Add Material
Direckion Matrnal

FD1, Angle (=00 |120°
As Thinfsurface? R
Merge Topology?® Yes

8.

Figure 1-23 Solid of revolution.

Save to archive your work.

Next we will take the same cross section and sweep it along an arbitrary path to create the
third kind of modeling discussed in this chapter.

1-5 TUTORIAL 1C - SWEEP

Start ANSYS Workbench. Sketch the 20 x 35 mm L-shape on the XYPlane as

before. We get the figure shown below. Save this file as tutoriallc or T1C or
something convenient.
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I 1& Lrevaokve [Project] I i) Lsweep [DesignModeler] _

File Create Concept Tools Wiew Help

J

| a5 |HE & || Dunds Gredo |[select: [*, §- | ) @
| S & @R e R
J
J

wyPlane v 3 | sketchi v *3
‘.j Generate | E,Extrude $Revulve %Sweep 85kin,l'Lu:uFt B thinjSurface. Bl
Bl [E] Lsweap

-y 3 WiPlane _

b 8] Shekchl bl

Y

----- 5= ZPlane
i Wi O Parts, 0 Bodies

|

] | —=

Skekching  Modeling |

]| Details of Sketchi =
Sketch Sketchi
Shioww Conskraints? | No

[=]| Dimensions: 3

H4 20 mm
L1 15 mm
Wz 35 mm

Figure 1-24 Cross section sketch.
We now want to sketch a path along which the L-shape will be swept to produce a solid.
We will use a simple curve to define this path.
2.  Select the YZPlane and Select Sketching.

3.  Use the Line option to sketch a simple two-segment line in the YZPlane similar
to the one below.

Turn on the Ruler and use the middle scroll wheel to Zoom out so that your line is about

150 to 200 mm in length. If you make a mistake, click the New Select button [ seect: | 3 ,
click the line and press delete. (I deleted several before settling on the one shown, so my
sketch is numbered Sketch6. Not to worry if your number is different.)
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S raaad+e n
| wzPlane v b | Shetche - &
|

'.,i Generate |E|Extrude ﬁRevalve i, Sweep & skinjLor W Thin/Surface. @ EBlend ~ % Chamfer QPDint ]
[ e8] Lsweep
-y e %Plane
b [:[.-._T| Sketchi

i Ha ZPlane

B _,;_.'f_ YZPlane

(- I:[EI Sketchi
b W O Parts, 0 Bodies

Sketching  Modeling I

i

0.00 85.01 17003 (rm) Z._.{
|
| [

Figure 1-25 Path of sweep.

4.  Select Sweep to create the solid. o Sweep

We need to specify the Profile (cross section) of the solid and the Path along which the
profile will be swept.

5. In the Tree Outline click Sketchl, then in Details of Sweep1l > click on Profile >
Apply.

6. In the Tree Outline click Sketch6, then in Details of Sweepl > Path > Apply
(Sketch6 in the figure above; your path sketch number may be different.)

See the figure below.
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J '_/5 Generake | .Extrude *REVDW

Bl _j@ Lsweep
= 7 BiPlane
e 2
- 7= Z8Plane
-y = ¥ZPlane
e ] sketché
_}'% Sweepll
fo W O Parts, 0 Bodies

Sketching  Modeling |

Sketching  Modeling

J '.j Generate | .Extrude ﬁRemI\-

= _;:@ Lsweep
EI ..... v ;1_ #¥Plane
- %) Sketchi
....... v e ZHPlane

EI ..... v ;1_ ¥ZPlane

-_j% Sweepll

| Details of Sweepl1 [=| Details of Sweepll
Sweep Sweepll SEEp Sweepll
apply | Cancel Profile Sketchl
Path Mot selected Path Sketche
Operation Add Material Cper ation Add Material
Aligriment Path Tangent Aligrirment Path Tangent
FO4, Scale (=0 (1 FD4, Scale (=0 |1
FDS, Turns 0 FDS, Turns 0
#s ThinfSurface?  |No As ThinfSurface?  |Mo
Merge Topology? Mo Merge Topology?  |Mo

Figure 1-26 Profile and path selection.

7.  Generate to obtain the solid shown next. |+ Generate |

Figure 1-27 Swept solid.

Notice that the profile is not necessarily perpendicular to the path as when we used
Extrude to create a solid. Also the path can be a more complex curve as in the example of
Figure 1-1 where a spline was used for the path.




1-20 Solid Modeling Fundamentals

1-6 SKETCHING

A wide variety of sketching tools are available to help in creating two-dimensional
sections. We used the line drawing option and the equality constraint option in the
tutorials above. Some of the other sketching features are shown below.

The next illustration shows the Draw and Modify options. The Draw menu includes
Line, Tangent Line, Line by two Tangents, Polyline, Polygon, Rectangle, Oval,
Circle, Arc, Ellipse, Spline and Construction Point.

The Modify menu includes Fillet, Chamfer, Trim, Extend, Split, Drag, Cut, Copy,
Paste, Move, Replicate and Offset.

Doy — i
~., Line Flodify
# Tangent Line [ Fillet
5 Line by 2 Tangents ™ Chamfer
J Polyline =7 Cormer
[ =4 Polygan - Trim
T Rectangle 7 Extend
< aRectangle by 3 Points el
4 Oval fi] Drag
{= Circle 3 Cut
A ACircle by 3 Tangents Capy
= Are by Tangent Epaste
& Arc by 3 Poinks = Move
dan Are by Center |:|E' Replicate
L Ellipse =, Offset
~ Spline
# Conskruction Paoint
A% Construction Point at Intersection

Madify -

Dimensions Dimensions

Canskrainks Conskraints

Setkings Sekkings

Sketching | Modeling |

sketching | Modeling |

Figure 1-28 Draw and Modity sketching options.

We will have the occasion to illustrate the use of many of these options in what follows.




Solid Modeling Fundamentals 1-21

Menu selections for assigning Dimensions and enforcing Constraints are shown in the
next figure.

In addition to a General dimension specification, dimensions can be assigned which are
Horizontal, Vertical, Length/Distance, Radius/Diameter, or an Angle. Select Semi-
Automatic Dimensioning if you want DesignModeler to select a dimensioning scheme
automatically. You then have the option to accept, add or delete dimensions to meet your
specific design needs.

Constraints that can be enforced for sketching entities include Horizontal, Vertical,
Perpendicular, Tangent, Coincident, Midpoint, Symmetric, Parallel, Concentric,
Equal Radius, Equal Length and Equal Distance.

As sketching proceeds DesignModeler will attempt to detect and enforce constraints that
seem to be part of the design intent of the sketch. The Auto Constraints option allows
you to turn these on and off as desired. Cursor triggered constraints are local, while
Global constraints relate to all entities in the sketching plane.

Dirav Draw
Padify FAadify
Dimensions Dirnensions
|@General Conskraints —
b= Horizonkal = Fixed
[ vertical . = Horizontal
£ Length/Distance 4| vertical
{. Radius ~¢ Perpendicular
—hDiameter o Tangent
& angle e Coincident
éf-"I Sermi-Automatic == [Midpaink
£ Edi 0
o Edit 4 SvTnmnety
2] Move £ Parallel
[ Animate Concertric
I0.8I py =
g Display A Equal Radius
«£Equal Length
«Z*Equal Distance
il
BBM Buko Constraints
Canskrainks
Setkings Sekkings -

Sketching IMDEIEHHQ I

Sketching | Madeling |

Figure 1-29 Dimensions and Constraints sketching options.
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Dimensioning is the process of defining how geometry is to be constructed.
In that regard, sketches must be unambiguously defined; that is, they cannot have too

many dimensions or too few dimensions specified. The figure below shows two different
dimensioning schemes for a simple shape.

Figure 1-30 Dimensioning schemes.

If you over-dimension a sketch, DesignModeler will issue the following warning:

ANSYS Workbench

! E ‘Warning: Mew dimension makes model over-constrained, Use Cancel or Undo to restore, or Edit the dimension and set as Reference
L

Figure 1-31 Over-constraint message.

Finally, the Settings option provides a grid sketching aid that allows you create drawing
entities placed at vertices of the grid as indicated in the next figure.
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Draw

Modify

Dimnensions

Caonstraints ]

Settings | .

1-7

[fard  Showin2D: ¥ Snap: ¥
5 Major Grid Spacing
ﬁMinDr-Steps per Majar

ﬁSnaps pet Minar

Figure 1-32 Settings options and a sketching grid.

SUMMARY

Three tutorials in Chapter 1 introduce basic solid model creation in ANSYS
DesignModeler and provide examples from which more complex shapes can be
developed. In the next chapter we will extend these ideas and introduce additional
modeling features.

1-8

1-1

1-2

1-3

1-4

PROBLEMS

Identify some common objects (such as an unsharpened pencil, drinking glass, etc.)
and develop models of them using the ideas presented in this chapter.

Use a “Z” shaped section to create a solid by extrusion, another by revolving, and
another by sweeping. Select your own units and dimensions.

Measure the exterior dimensions of a light bulb, estimate the wall thickness of the
glass and base, and create a model by revolving the sketch.

Create the shape shown and extrude it to form a solid. Choose your own

dimensions. Use the Sketching Trim option to help in the sketch development.
Save it and we’ll use it in a simulation problem later in the text.

Figure P1-4




