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Basic Solid Modeling “H\\ :
Extrude Options U

- Upon successful completion of this lesson, you will be able to:
* Sketch on planes and/or planar surfaces.
* Use sketch tools to construct geometry.
* Add geometric relations or constraints.
* Add/modify dimensions.
* Explore the different extrude options.
- The following 5 basic steps will be demonstrated throughout this exercise:

* Select the sketch plane.

* Activate Sketch pencil e :

* Sketch the profile using the sketch tools N QN .

* Define the profile with dimensions o or relations L :

* Extrude the profile ® :

- Be sure to review self-test questionnaires at the end of the lesson, prior to
going to the next chapter.
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Basic Solid Modeling
Extrude Options

Dimensioning Standards: ANSI

Units: INCHES — 3 Decimals

Insert Sketch

Add Geometric

Relations

Tools Needed:

N

o

Line

Dimension

Boss / Base

Extrude

Circle

Sketch Fillet
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1. Starting a new Part:

- From the File menu, select New / Part.

Bl solidWorks views  Tools  acontralHelp B ) - B < - - 9 - 5 - BBl (T~ Soidwiorks Search V2.0 - A X

FADEEERR

SolidWorks Premium 2009

- Select the Part template from either the Templates or Tutorial folders.

New Solidworks Document 2] x|

-:,\\/ % a 2D representation of a single design cormponent

Part

@ a 30 arrangement of parts andfor other assemblies

Assembly

a 20 engineering drawing, typicaly of a part or assembly

Crrawing

sdvanced | TR pom— i

- Click OK [__%¢__]; a new part template is opened.



SolidWorks 2010 | Basic Tools | Basic Solid Modeling

- The next step is to set up your system options.

@isolidWorks -8 -H-%-9 - 08- partt 2.8 %
ECEEIRIERED |1 28800800 @s (S aadagdud 960000 0m0 |
NGO !

Bk Oriveworksxpress. & e
Sketch  Smart |0~ 8- & - A| Tim DFMbipress. Patten - | Display/Delete Quick
Dimension Entities i
& R . & -

elations  Snaps.
R EAAED :
&

=

DrawCampare ..

Flaipress. .. QOGS bW B oo B B~ -8

Select

COSMOS3press. =
bl

¥E ngon

Invert Selection

Sketch Entities
Materisl <ot specified= Sketzh Tools
33 Front Plane Sketch Settings
37 Top Flane Blocks.

33 Right Flane Spline Tools

L. oran Dimensions

e PRIOBs B | %

Relations

Measure.
Mass Properties. .
Section Praperties.
Check,..

Feature Stafistics.

Me® & &1

Equatians

Draft Anialysis.

99

L@

Undercut Dekection, .
Import Diagnostics. L
Deviation Analysis.

Dimpert »

Marra 3
Add-Ins...

Custonize
=] | options...

Custonize Menu

NEEEINE] e

(Changes options settings for Soldworks.

2. Changing the Background color:
- Select Tools / Options / Colors.
- Under Background Appearance, select Plain (Viewport Background Color),

and choose the White color if not yet
selected (arrows).

System Options - Colors

Ix

System Optiens | Document Properties |

General Current color scheme:

it r e | is wi

-:>m - This will change your background
i Top Gradient Color

. Relations/Snaps

Col hi
omtsysancon olor to white.
Performance
Assemblies
External References
Default Templates Selected Item 4
File Locations |Selected Item Missing Reference
5elected Face. Shaded |

FeatureManager
7
Spin Box Increments LR Background appearance! Color id |

iew ™ Use document scene background . 4
BackuntRamvevF: @ Plain (Viewport Background color above) Basic colors:

Hole WizardTool T/ sradent (Topisotton cradient colors above)

File Explorer  Image file:

Search l—

Collaboration GIEEID) I

Advanced Reset 4l Ta Defauts | Save ds Scheme... |

IV LUse specified color For drawings paper color (disable image in sheet background)
IV Use speciied color for Shaded urith Edges mode:
[ Use sperified colors when ediing parts in assembiies

o To Decument Cobrs

LCustom colors:
I!l!:::::::: Hug[160  Bed:[255
sat[0 | Green (255
Reset Al Define Custom Colors »» I ColorlSglid Lum: lﬁ Blue: IE
ok | concel Help Ok I Caneel | Aidd to Custom Colors |




3. Starting a new Sketch:
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QiSolidWorks g re. &t vew insert Toos. window o @ 0) - ¥ - [ - & - B&E- ean

a2 %

ODeHSE

sssss

- Select the Front
plane from the
FeatureManager

229 ¢ |GBHns 8 -No-Ee) i @88888@00 | $aadassuE | 000Ed 00

)
n  Convert
fes Entt

tree and then
click the Pencil

icon E to open
a new sketch.

“Is
Model [ GGnStA/T

A

LANS D B oo - - -8 %
&

0|

(&

]

[T edtingPart [T 31 [

- From the Command-

@SnlidWotkslﬁe Edit View Insert Tools Window Help Q{Dvrj"v[ﬁv@v&)vl

(D3E=®(%(9-¢- GJne Hs-%Ne-22

‘1 @B

Manager toolbar,
select the

Sketch

Line LN command. B

Dimension

NEERIE

T S} - @ - A Trim  Convert Offset EEE Linear Sketch Pattern - | Display/Delete C

smart |

Sketch

[SYET

OPTION:

Mouse Gesture).

Mouse Gesture

- Position the mouse cursor
at the Origin point, a
yellow feedback symbol
pops up to indicate that
a relation (Coincident)
will be added
automatically to the
sketch entity.

.From Plane

% [ I L\ Mirror Entities

Entities Entities Entities Relations Sna|

“yg Move Entities =

Q &

Command Manager
Toolbar

Right-Drag to display the Mouse Gesture guide and select the Line command
from it. (See the Introduction section, page XVIII for details on customizing the

B
Auto-Relation
feedback symbol
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4. Sketching the first profile:

- Click on the Origin point and hold the mouse button to start the line at
point 1, drag upwards to point 2, and then release the mouse button.

2

Start the line from Point 1
and drag to Point 2

Front Plane

Q The Base Sketch

The Base Sketch is the
parent sketch of a part and
is also the very first sketch
in a part document.

It should mostly describe
the basic shape of the part,
before other features can
be added on to it.

- Continue sketching the other lines using the Click-Hold-Drag technique.

- The size and shape of the profile will be corrected in the next few steps.

'\'\'@3 System Feedback

While sketching the
lines, watch for the
System Feedback
Symbols such as =
for Horizontal, and
for [l Vertical Auto
Relation.
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5. Adding Geometric Relations*:

- Click L under Display/Delete Relations - OR - select Tools / Relations /
Add.

- Select the 4 lines as shown below.

- Click EQUAL from the Add Geometric Relation dialog box.

o@D -3 - H-2-9- 88 * Geometri.c rela‘Fions are one of the most powerful
2B @- 2 ‘ 1 @88060 features in Sodeo?ks. They’re used in ‘Fhe sketch level
to control the behaviors of the sketch entities and to

ﬁ}. Mirror Entities

328 Linear SketchPattern Disph%'f'%eme Quick keep them associated with one another. When applying
n Move Enties | re S geometric relations between the items, one of the items
C % e Re'aml should be a 2D entity and the other item can either be
& | Fully Define sketeh a 2D sketch entity, or a model edge, a plane, an axis,
or a curve, etc.
4 Equal Relations Geometric relations can be Ej ;?::t: T 5
created manually or (58] vertca :
Adding the EQUAL automatically. The next steps | [#] colinear :
relations to these lines in this chapter will demonstrate [ |parak
eliminates the need to how geometric relations are | = | Eaua
dimension each line. added manually. (82 Fix

Select the top 4 lines and
click Equal relation

The top 4 lines are
now Equal in size.
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6. Adding a Collinear relation**:

- Select the Add Relation

L

command again.

- Select the 3 lines as shown below.

- Click COLLINEAR from the Add Geometric Relations dialog box.

- Click OK V).

Add Relations

b

|:| Harizantal
| T [ wertical
|,-'_"| Collinear
| \T | Paralled

| = | Equal

|E|Fix

Py

7\? Collinear Relations

Adding a Collinear
relation to these lines
puts them on the same
height level; only one
dimension is needed to
drive the height of all 3
lines.

Select the bottom 3 lines and

click Collinear relation

The bottom 3 lines are
moved to the same level.

** The Collinear relations can be used to constrain the geometry as follows:

- Collinear a line to another line(s).

- Collinear a line(s) to an edge of a model.
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7. Adding the horizontal dimensions:

- Select o from the Sketch toolbar - OR - sclect Insert / Dimension, and add
the dimensions as shown below (follow the 3 steps).

Qi SelidWorks j Fie Edt View
%Llrf-}[g" |2 |9 -

elo |NO -
Sketch | Smart O - F,‘ - & - l;_ll
. D|me115|on o) :\I o

ﬁ A. Click line ———

B. Click line

x|
[ =]

| T
v|x|8[:2[&

C. Place the dimension o 45~
approximately here
and enter .500in.

- Continue adding the
horizontal dimensions
as shown here.

NOTE: 500
The color of the sketch lines
changes from Blue to Black,
to indlicate that they have been ~————4.000
constrained with a dimension.

2.000

6.200
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8. Adding the Vertical dimensions:

- With the Smart- ]
Dimension tool —
still selected, click
on line 1 and line 2; Modify = X
place the dimension _— =14
. | T RENNNERNNEREREEETTTTT
approximately as
shown, and change vV X 8 @[S
the value to . 5
500 in. ' 496
500
A. Click line 1
2000 —=
4.000 B. Click line 2
6.500
- Continue adding
other dimensions 4.500
ulr{ltil Lhe entiFe 3.500
sketch turns into
2,500
the Black color. T
| 1.500
500 |
500
— 2000 =
4000 ———=
6,500

The Status of a Sketch:

The current status of a sketch is displayed in the lower right corner of the screen.
|Fully Defined | [Editing Sketchz

Fully Defined = Black _
Under Defined - Blue lUnder Defined | [Editing Sketchz
Over Defined = Red ' Cwver Defined || Editing Sketchz
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% Sketch Relation

& J‘_\l/z & &l = & =10 500

[T
o
I

LS00 —= -

&.500

9. Hiding the Sketch Relation Symbols:

BElSelidWorks |y Fle Edt [view ] mncert Toos window tep

LoeEED |9 3 = - The Sketch Relation Symbols indicates

Screen Capture

R : which geometric relation a sketch entity
e e 50 L3 : has, but they get quite busy as shown here.
RICTTE TR |
D e % - To hide or show the Sketch Relation
el ™| B e Symbols, go to the View menu and
L [i' o : uncheck the Sketch Relations option.
g
2 —
A [§' Sketch Relation Symbols at a Glance
o | Ketch Relators

Annatation Link Errors

P == Horizontal relation || Vertical relation

Hide | Show Bodies. .

!

Appearance Callouts

o ’ = Equal relation :’; Coincident relation
:::lt‘:;:’\anager Tree Area F:Z
Task Pane

&-. Tangent relation ,-f"" Collinear relation

Status Bar

<| <] <] <] <|EZ
[elel<] <] <JEC

Customize Menu
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10. Extruding the Base:

- The Extrude Boss/Base command is used to define the characteristic of a 3D
linear feature.

- Click ﬁ from the Features toolbar - OR- select Insert / Boss Base /

Extrude.
T e T = O szt )2 - - & %
== —
(& sweptcut @gg i Rib (&8 Wrap o U n
. @ ““ Filet Lin q Reference Curves ~
irudes 3 ‘ Extruded Hole Revolved [ Lofted Cut pation W8 Draft (@ pome et Instant3D
oe cut
- ’E @ Eoundaw Bosslsasa 1] Boundary Cut . [E shel 8 miror
e T 5 Qe SANE 0 & 08 8 -ax

I= Draft outward
(ST —

P

*Trimetric

Fully Defined | [Edting Sketchi

£.767n  (Oin

| -4.137in

|Select a handle to madify parameters

[ Extrudel ?

o R &
| - - Set Direction 1 to Blind.
Sketch Plane i

_
Revers,\g, . Jiind
"L

| =

I Draft outward

- Set Depth to 6.00 in.
- Click the Reverse button.

- Click OK ¢/).
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11. Sketching on a Planar Face: .2 .0 0= ﬂ} -
1 @ABOaEND B | slaaq

- Select the face as indicated.

E ' DisPla;bElEtE QIL”Ek Isometric {Ctel+7)
- Clle or SeleCt IIlSel't/SkEtCh. d Relaf:lons Srn::nps Raotates and zooms the model to the

@ %_ = G—I-b isometric wiew arienkation.
- Click G} from the Sketch Tools toolbar
- OR - select Tools / Sketch Entity / Circle.

(From the View toolbar above the CommandManager, click the Isometric icon
or press the shortcut keys Ctrl+7).

“( Planar Surfaces

Select the Sketch Face

- A planar surface of the
model can also be used as
a Sketch Plane.

- The Sketch will then be
extruded normal to the
selected surface.

- Position the mouse cursor on
the selected face, click, and
drag outward to draw a circle.

- While sketching the circle,
the system displays the radius L]
value next to the mouse cursor.
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- Select the Smart Dimension

command 9 and add a
diameter dimension to the

circle.

(Click on the circle and
move the mouse cursor
outward, at approximately
45 degrees, and place it).

- Continue adding the
location dimensions
as shown, to fully
define the sketch.

12. Extruding a Boss:

oary | I GIee

2.250

- Click (& or select Insert / Boss-Base / Extrude.

“$° Extrude Options...

Explore each extrude option to
see the different results.

Press Undo to go back to the
original stage.

Bl SelidWorks jj Fle Edt View Insert Tools Window rep QID

O3 E® (%9 @B 0 |5ia- 5 @-

= fo Revolved Boss/Base W Revolved cut
| P @ g W
Extruded Swept Boss/Base Extruded Hole Swept Cut Fillet Linear
Boss/Base Cut Wizard Patter
Lofted Boss Base | Lofted Cut
Features | Sketch | Ewvaluate | DimXpert | Office Products
K =R[FYED 2
(T )
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@ Using the Blind opt|on- v % &

- When extruding with the = .
Blind option, the "'Lj‘::“dl oo
following conditions
are required: 4 I - o
F — H
* Direction 7 Mergs resuit
Y] W
* Depth dimension I oraft outward -
- Drag the direction arrow on the preview graphics Blind
to define the direction, then enter a depth dimension Condition

to try out the Blind option.

Usmg the Through All « % &

Optlon. From P
- When the Through All Direction 1

option is selected, the (] [tvcuon j

system automatically g Il:

extrudes the sketch to the P Merge resul
length of the part normal ()]

to the sketch plane. I Draft cutward |
Through All
Condition
@ Using the Up To Next ¢ x &
option: — -
- With the Up To Next Direction 1
option, the system (2] Feroner j -
extrudes the sketch to 7 I
the very next surface, ¥ Merge resul
and blends it to match (]| W
the shape of the surface I Drsft outward |
whether it is a planar or
curved surface. Up To Next
Condition
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(D) using the Up To Vertex
option: -~ i

- This option extrudes
the sketch from its plane
to a vertex, specified by

the user, to define its depth.

@ Using the Up To
Surface option:

- This option extrudes the
sketch from its plane to a
selected surface or a face
to define its depth.

@ Using the Offset From
Surface option:

- This option extrudes
the sketch from its plane
to a specified distance
from the selected face
or surface.

Direction 1

A

¥ Merge result
B

[T Draft outward

IUp To Verkbex 'I

¥ R G

From A
ISketch Flane A l

Direction 1 A

( A | IUp To Surface 'l

I~ Merge result
Y

I Draft outweard

P

Select a
Vertex
Up To Vertex
Condition
Select a
Surface

W

I Extrude 7

¥ R &

From S
ISketch Flare 'l

Direction 1 A

ER IOFFset Fram Surface 'l

™ Reverse offset

I Translate surface

M Merge result
B

IT Craft outward
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@ Using the Up To Body option:

- This option extrudes the sketch from its sketch plane to a specified body.

Select a Solid Body
to extrude to.

I, Extrude ?

¥ R &
[ffrom &
ISketch Flane 'l

|pirectiont &
. IUp To Body l

g |
'E-Il:lE:I 1

¥ Merge result

|

[T Draft outward

Up To Body
Condition

- The Up To Body option can also be used in assemblies or multi-body parts.

@ Using the Mid Plane option:
- This option extrudes the sketch from its plane equally in both directions.

- Enter the Total Depth dimension when using the Mid-Plane option.

I, Extrude 2

¥ R &
[from a2
ISketch Flane Yl
i »
Mld Flane
1
o1 [2:5000n

[V Merge result

| Mid Plane

[T Draft outward

Condition
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- After you are finished with exploring all the extrude options, change the
final condition to: Through All

T
v R &

From

A

ISketch Flane Vl ‘[/

Direction 1 K

|§| IThrough All - I 2.250

) I
¥ Merge result
N

[T Draft cutward

- Click OK V).

- The system extrudes the circle to the outer most surface as the result
of the Through All end condition.

Extrude summary:

* The Extrude Boss/Base command is

used to define the characteristic of a
3D feature.

* A sketch can be extruded in both
directions at the same time from
its sketch plane.

* A sketch can also be extruded as a
solid or a thin feature.
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13. Adding the model fillets*: e @0 -3 -H-%-9-8 E-
-3@-E2 | 1 @8O8 H0 G

- Fillet/Round creates a rounded internal & | o drb @ we ¥ |
or external face on the part. You can Flet | Linear. R oraft B pome Reference  Curves | finstant
= = ﬁ shel ([ mirror - Y -

fillet all edges of a face, select sets
of faces, edges, or edge loops.

Qa8

Fillet
Creates a rounded internal or external
face along one or more edges in solid or
surface Feature,

- The radius value stays in effect until
you change it. Therefore, you can select
any number of edges or faces in the same operation.

- Click @ or select Insert / Features / Fillet/Round.

Select 8 edges
on both sides

¥ R

Manual FilletXpert

Fillet Type ]

% Canstant radius
 variable radius

Fadius:{0.125in ]
" Fare fillzt
& Full round Fillst

Items To Fillet A
A ID.125in ™)

b3
D [Edge<ta> N

Edge=15=
M

[~ Multiple radius Filet

Select 6 edges

Il Tangent propagation . .
on inside walls

 Full preview

leaal

' Partial preview

' Mo preview

| Setback Parameters ¥

| Fillet Options ¥

- Enter .125 in. for Radius Value.

- Select the edges as indicated to | <

add the fillets. <

- Click OK ¥).
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- The resulting fillets.

i SolidWorks | mie &t Vew Insert Toos dDcontol window tep 9|1 - -l - % -9 -(5]-]8 - Part2 * (1= Soldworks search V2o ELX
= . (B SweptBoss/Base e _ & sweptcut L rb [ wra ot [
B, & Soowre @ Tt | UL S A [ N
Extruded Revolved [} Lofted BossfBase Exiruded Hole Revolved (] Lofted cut pation W Draft @ Dome Instant3D

Geometry
B B Cut Wizard Cut .
ISiRase Boss e T Boundary Boss/Base - ik . ) Boundary Cut | - . (@ sher B8 miror
Features | Sketch | Evaluate | Dimipert | Office Products | QYWD (T - @ B B~ -8 %
REEED »
T 51—
9 Partz

{2 sensors
[A] Annetations
[35] Lights, Cameras and Scene:
3= Material <not specified:
&2 Front Plane
2 Tap Plane
%3 Right Plane
-}, origin
& Extrudet
&} Extrudez

2 Filet1

[BLIEISEYE

b

A

*lsometric

T 00101 Model [ Wolion Study T

Solicarks Premium 2009

[ [EdtingPart [ 2]

Fillet

dd terial
* Fillets and Rounds: (adds material)

Using the same Fillet command, SolidWorks
knows whether to add material (Fillet) or
remove material (Round) to the faces
adjacent to the selected edge.

Round
14. Saving your work: (removes material)

- Select File / Save As.
- Enter Extrude Options for file name.

- Click Save.
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tiony for [Teviey

Jolid M\odeling

. To open a new sketch, you must select a plane from the FeatureManager tree first.
a. True
b. False

. Geometric relations can be used only in the assembly environments.
a. True
b. False

. The current status of a sketch is displayed in the lower right area of the screen as:
Under defined, Fully defined, or Over defined.
a. True
b. False

. Once a feature is extruded, its extrude direction cannot be changed.
a. True
b. False

. A planar face can also be used as a sketch plane.
a. True
b. False

. Equal Relation only works for Lines, not Circles or Arcs.
a. True
b. False

. Once a dimension is created, its value cannot be changed.
a. True
b. False

. When the UP TO SURFACE option is selected, you have to choose a surface as an end-
condition to extrude up to.

a. True
b. False
. . . 3STv4 6
. UP TO VERTEX is not a valid Extrude option. INNLS 3STVA L
a. True ISVA9 3L
b. False ENVEY aNYLe

3STv4 ¢ Nyl
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Exercise: Extrude Boss & Extrude Cut.

Dimensions are in inches, 3 decimal places.

Use Mid-Plane end condition for the Base feature.
The part is symmetrical about the Front plane.
Save your work as: Exe1-Extrudes.

i NS

2% @500

250 — r — = 250

3.(300 ﬁ_J @ \
= 1i.25o 4% R.033

1 9] ]

= 1.750 ==

—11.000 p+—

——

2% 060K 45°

4000

&
2N
-
— - é‘ [t—
[
K]
--—§—-~
@)
"\
=\
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