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SolidWorks 2014 | Basic Tools | Basic Solid Modeling

HAPTER 3

Basic Solid Modeling

Basic Solid Modeling
Extrude Options

- Upon successful completion of this lesson, you will be able to:
* Sketch on planes and/or planar surfaces.
* Use the sketch tools to construct geometry.
* Add the 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 %4 or relations + :

* Extrude the profile ® .

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

View Orientation Hot Keys:

Ctrl + 1 = Front View

Ctrl + 2 = Back View

Ctrl + 3 = Left View

Ctrl + 4 = Right View

Ctrl + 5 = Top View

Ctrl + 6 = Bottom View

Ctrl + 7 = Isometric View

Ctrl + 8 = Normal To
Selection

Dimensioning Standards: ANSI
Units: INCHES — 3 Decimals

E Insert Sketch

Add Geometric
h

Relations

Tools Needed:

N

o

315 Trim Entities

Line

Dimension

(2 Circle

1 Sketch Fillet

Boss / Base
ﬁ Extrude
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1. Starting a new Part:

- From the File menu, select New / Part, or click the New icon.

New Solidworks Document 21x|

. ) % 2 20 representation of a single design component

@ 2 30 arrangernent of parts andfor other assernblies

Assembly

E% 2 20 enginesring drawing, typicaly of a part or assermbly

Drawing

Advanced | oK I Canicel Help

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

- Click OK ; anew part template is opened.

e e Vi inset et Solaiarkaeecinl pnotaviewsed Wimaow He 9| ) - (3 - bl - % - )[R 8 7 - ot D seorn Communy rorom_D ] @+ o @ X
E o IN-O-n- s 0 Move Entities ok Pleg o« =
sensmat |2-2-0- A # spinentes | OPITDUE qpay | QUK | pa vy skewn
S Seih Sketen Pure
- - B-60 N-*
[[Festures | Sketch [[Surtaces | Vola ool AW P ov- @R H- o x
S [EEBe]
T
9 Partt (Defautt<<Default>_Disp 2]
Fistory @l
@ il
=]
[]
i

Editing Part My2013Settings® = S~ 6]
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2. Changing the Scene:

- From the View (Heads-up) toolbar, click the Apply Scene button (arrow) and
select the Plain White option (arrow).

- By changing the scene color to Plain White we can see better the colors of the
sketch entities and sketch dimensions.

[5-]8 5&-

YOO fle Edt View e Tools SoldWorksEedrial PhotoView3s0 Window Hep | [ < (¥ - fd - o -

i Move ntites & [} ) 3 Point Blue
T # spit Entities DIPIYDEEE Repair | 20| Rapia Modity Sketch Point Faded (Defaut)
Sieten Sketen Sketen Piure e
Festures | Sketch [Surfaces | Mold Tools Q8 W@ @ o QAJE-
SEEES >
T
[ Partl (Default<<Defautt> Displ
Soft B
Soft Spatight
Soft Tent
Warm Kitchen
origin Piain White =

Factory
Office Space

Rooftop

Pitch Black

Backdrop - Studio Room 2

Reflective Floor Black

Misty Blue Slate
Strp Lighting
Light Cards
GrillLighting
Traffc Lights

S scarch communty Forum_ ]| @7 = B35

EEIEES

57

@

il

=

[

&

Edfing Pt Vy W seng = #s - ]

- To show the

D]9-cax|

Origin, click
the View
dropdown
menu and
select Origins.

- The Blue
Origin is the
Zero position
of the part
and the Red
Origin is the
Zero position IN

Blue Origin

EECEER

of a sketch. e
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3. Starting a new Sketch:

[Eealiies] Shvh | XA WG Do @R H-
sEREe -
v

- Select the Front plane ..o
from the Feature-
Manager tree and
click the Pencil icon

Fro
niy
Ang

E to start a new
sketch.

- A sketch is normally
created first, relations
and dimensions are
added after, and then
it gets extruded into . |....

a 3D feature.

- From the Command- Fle Edt View Insert Tools Window Help p’l O-2-E-&

Manager toolbar, B © N\Jo-~- % [ 5 A MiorEnttes

select the Line Bdt | Smart Trim  Convert

sketch | Dimension | 1% % - & - A | Entities Entities ot £& Dynamic Mirror Entities

Entities
B 288 Linear Sketch Pattern

. —
= - Line (L) L
command. Features | Sketch || ¢ aiches aline.  letal \Weldments | Mold Teols | Data Migration | Direct

Command Manager
Toolbar

OPTION:

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
Mouse Gesture).

Mouse Gesture

_Fron’r Flane

- Position the mouse cursor
at the Red Origin point, a
yellow feedback symbol
appears to indicate a
relation (Coincident) B
1s going to be added
automatically to the 1%
endpoint of the line. This
endpoint will be locked
at the zero position.

Vil

Auto-Relation
feedback symbol
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4. Using the Click + Hold + Drag technique:

- Click at the Origin point and hold the mouse button to start the line at
point 1, drag upwards to point 2, 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 primarily describe
the basic shape of the part,
before other features can
be added.

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

- The relations like Horizontal and Vertical are added automatically to each
sketch line. Other relations like Collinear and Equal are added manually.

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

“* system Feedback

While sketching the
lines, watch for the
System Feedback
Symbols such as B
for Horizontal, and
for ll Vertical Auto
Relations.
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5. Adding Geometric Relations*:

- Click Add Relation b under Display/Delete Relations - OR - select Tools /

Relations / Add.
T - Select the 4 lines shown below.
EEE Linear Sketch Pattern = DisplayleeIehe C~ ck
i Move Entits . fees s Click Equal from the Add Geometric Relation dialog
O % D:‘:'anDE'ete restie  box. This relation makes the length of the two selected
Add Relation .
e Fully Define Sketch llnes equal

* Geometric relations are one of the most powerful features in SolidWorks. They’re
used in the sketch level to control the behaviors of the sketch entities when they are
moved or rotated and to keep the associations between one another.

When applying geometric relations between entities, one of them should be a 2D
entity and the other can either be a 2D sketch entity or a model edge, a plane, an
axis, or a curve, etc.

Add Relations A
" Equal Relations Geometric relations can be created | ="z
manually or automatically. The : ;lf’ll zz::eaa'r 5
Adding the EQUAL next few steps in this chapter will (| Peralel
relations to these lines demonstrate how geometric (= | Equal
eliminates the need to relations are added manually. (8] Fix
dimension each line. —

Select the top 4 lines and
click Equal relation

The top 4 lines are
now Equal in size.




SolidWorks 2014 | Basic Tools | Basic Solid Modeling

6. Adding a Collinear relation**:

- Select the Add Relation + command again.

- Select the 3 lines as shown below.
- Click Collinear from the Add Geometric Relations dialog box.

- Click OK V).

Select the bottom 3 lines and
click Collinear relation

Add Relations

b

|:| Harizantal

| T [ wertical

B conenr

|~ | Parallel

Py

| = |Equal

|E|Fix

The bottom 3 lines are
moved to the same level.

:’Q\‘: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.

** Collinear relations can be used to constrain the geometry as follow:
- Collinear between a line and another line(s) (2D and 2D).

- Collinear between a line(s) to an edge of a model (2D and 3D).
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Geometric Relations Examples

Coincident
. /

An endpoint is

Coincident with a line.

Midpoint
¥ /

An endpoint is
Coincident with a
midpoint of a line.

Tangent

&

+ + An arc is tangent with
a line or another arc.

Two circles are
sharing the same
center.

Concentric

Equal

Two lines are on the same level

-pl .
(or Co-planar) 7

— Two circles or two lines
having the same size.
Collinear
Tangent
. X
_ Two or more
T“_’O Or more points are
pqlnts are ' aligned
Vertical | aligned vertically. horizontally.
;. Horizontal
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7. Adding the horizontal dimensions:

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

DB RHED (9 &,

NECIE
skg:h Sgrt O-%-8-A
@

)

Dimension

- -

ﬁ A.Clicklinel — 5]

B. Click line 2

)

-

x|
[ 500 =]

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

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

- 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 T
place the dimension Line 2 |50 =S
. - | TR NNENENNNRNNRREETTT T
approximately as 4 ,
shown, and change Line 1 vV X 8 2[&
the value to .500 in. >
/ 496
500
A. Click line 1
2000 —=
4.000 B. Click line 2
&.500
- Continue adding
other dimensions 4.500
u11<1til ;.lhe entire 3.500
sketch turns into
the Black color. T 250
| 1500
500 |
A00
— 2000 =
4000 ———=
&.500

The Status of a Sketch:

The current status of a sketch is displayed in the lower right corner of the screen.

Fully Defined =  Black | EEIBIBE e
Under Defined = Blue IUnder Defined
Over Defined = Red " Over Defined

3-11




SolidWorks 2014 | Basic Tools | Basic Solid Modeling

Sketch Relation Symbols
: 7
|
|
[
. EEh \
| ] i 4.500
| |
3.500
| | | |
Eh
2.800
|
e e - u * 1.500
| L) | 500
|
¥ f
500
2,000
4.000
6.500

55 SOLIDWORKS g Fie it Insert Tools Window Help
[DBEED &9 &

N-@-n
sketch | smart |0 - % - & By '
= D|ma:|swn ® T‘l- £ Modify
Lights and Cameras 4
Features | Sketch [ Evaluate | Dim
W Hide All Types
KW——\ % Planes
B partt &g | fores
- [A] Annotations ég | Temporary Axes
3= Material <not specified | origins
Q Front Plane g§' Coordinate Systems
® Top Plane || Curves
X Right Plane EF)| sketches
L orign aDSketeh ,
[ i) Sketchl & | aid
48| Al Annotations
5 || points
g;'?' Routing Paoints
42 || Parting Lines
43 | Lights
N @ | Cameras
| Sketch Relations

Redraw CtrHR

Screen Capture

3

i,

<|<]<]s]<|EZ

Annokation Link Errars

Annotation Link Varisbles

Hide { Show Bodies, ..

Appearance Callouts

Toolbars

Full Screen Fl11
FeatureManager Tree Area FD
Toolbars F10
Task Pane

MotionManager

Status Bar

Cuskomize Menu

9. Hiding the Sketch Relation Symbols:

- The Sketch Relation Symbols indicates
which geometric relation a sketch entity
has, but they get quite busy as shown.

- To hide or show the Sketch Relation
Symbols, go to the View menu and
Click off the Sketch Relations option.

Sketch Relation Symbols at a Glance

== Horizontal relation B Vertical relation
. Equal relation . Coincident relation

g8 Tangent relation B Collinear relation
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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 ®

Extrude.

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

pv]@vmﬂx

[ﬁ Search Knowledge Base

Fle Edt View Insert Toos Window Hep & | N S R I N Sketch1 of Part1 *
Swept Boss/Base N Swept Cut Rb Wra
bt Filet Linear Reference Curves
Extruded Revolved Extruded Hole Revolved Instant3D
e Ene Lofted Boss/Base i Lofted Cut Pattern Draft Dome | Geometry
Boundary Boss/Base Boundary Cut i Shel Mirror
Featfires [ Sketch [ Surfaces | Sheet Metal | Weldments | Mold Tools | Data Migration | Direct Editing | Evaluate | DimXpert | Office Products | _@x
e b= partt. (Defaulte<Def QAW @@ 6 =8
Extruded Boss/Base
IE: £ ruces a sketch orselected @
| sketch contours in one or two i
directions to create a solid
0 feature
&
i — 2
[
Direction 1 A =
(#] [sina =
’ I|:|
& s.o00m -
(@ &
Draft outward
[ pirection 2 ¥
| selected contours |
I~ 4.500
. 3.500
£ 2.500
e 1 150
200 | 500
4000 \
¥ 6.500
Zj“x
*Trimefric
THT 212101 Model | Wotion Study 1
Extrudes a sketch or selected sketch contours in one or two directions to create a solid feature. -5375in__4759in_ Oin__Fully Defined _Editing Sketchl ..

EYER AR

- Set the following:

B G . .
mm[skm — f] - Direction: Blind. y_
I\ Direction 1 A
\Re_vemle/ (sind ) - Depth: 6.00 in.

o N

- Enabled Reverse direction.

& 6.000in i
@ i .
S - Click OK ).
|} pirection 2 ¥
[ Thin Feature ¥
| selected contours ¥
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11. Sketching on a Planar Face: B-2%.9.88- ﬂ]

- Select the face as indicated.

- Click

- Click

SolidWorks 2014 | Basic Tools | Basic Solid Modeling

€

©

Chape

1 @ABOAEN® B | slaaq

~ | Display/Delete  Quick
Relations  Snaps Isometric (Ctrl+7)
- Raotates and zooms the model to the
isomekric wiew orientation.

or select Insert/Sketch.

eagaP
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).

Select the Sketch Face

- Position the mouse cursor near
the center of the selected face,
click and drag outward to draw

a circle.

- While sketching the circle,
the system displays the radius N

“* Planar Surfaces

- 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.

value next to the mouse cursor.

- Dimensions are added after the
profile is created.
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- Select the Smart Dimension $2.008

Modify
9 Di@Sketch2
command and add a 2.000 :
diameter dimension to the v % 82D

circle.

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

- To add the location dimensions
click the edge of the circle and
the edge of the model, place
the dimension, then correct
the value.

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

- Select the Line command \ 2.250
and sketch the 3 lines as shown
below. Snap to the hidden edge
of the model when it lights up.

- The color of the sketch should
change to black at this point (Fully
Defined).

3.000 3.000

L $2000

Snap to __— Auto-Snap to

quadrant hidden edge
point .
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12. USing the Trim Entities command: Fila Edit View Insert Tools SolidWorks Ele

o NO-N-[E]D 5 &

. .. Exrt Smart D 4\;\ @ A Trim Convert Offeat &

- Select the Trim Entities command [ omeen| 277007 = 70 ;1 EOUS Enties pe
fI'Ol’Il the Sketch toolbar (aI'I'OW). -Im Sketch | Surfaces | Mold Tools | E‘{ Iate | RenderTooIs|

- Click the Trim to Closest option (arrow). When the pointer is hovered over
the entities, this trim command highlights the entities prior to trimming to
the next intersection.

|EE Trim ?
3.000
o $2.000

Message
S Select an entity to trim to the
= - - g m tint cti ti t
)" Trim Entities e R
. Options .250
Use this command

. Power trim
to trim, extend or )T:

delete a sketch = | comer

entity.
3} E Trim away inside

»

»
»

DH = Trim away outside

. To |— Trim to closest

- Position the pointer over the lower portion of the circle, the portion that is
going to be trimmed-off lights up. Click the mouse to trim.

3.000
©2.000

- The bottom portion of the circle
is trimmed, leaving the sketch
as one-continuous-closed-

profile, suitable to extrude 229
into a feature. / \<

- Next, we are going to look
at some of the extrude options
available in SolidWorks.
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13. Extruding a Boss:

- Switch to the Feature

®

toolbar and click

Insert / Boss-Base / Extrude.

" Extrude Options...

Explore each extrude option to
see the different results.

Press Undo to go back to the
original state after each one.

@ Using the Blind option:
- When extruding with the
Blind option, the
following conditions
are required:

* Direction

* Depth dimension

7 . -
2S soLIDwoRrks [FREENE:L

or select:

View Insert Tools Window Help QIB

BEEFEETICE

|(]-% 8 | E 3B - B @

Extruded
Boss/Base

Swept Boss/Base

: b«';d Revolved Boss/Base

Lofted Boss/Base

. Lﬁj Revolved Cut

Extruded Hole
Cut Wizard

Swept Cut et Linear

P-atter
Lofted Cut

Features Sketeh [ Ewaluate | DimXpert | Office Products |

|@mmne2
¥ R &

From

._}|

A
Sketch Flane h

Direction 1

=

< IS
@D\‘ 0.890in

Merge result

Direction & Depth

Draft outward

- Drag the direction arrow on the preview graphics
to define the direction, then enter a dimension

for the depth.

Using the Through All
option:

- When the Through All
option is selected, the
system automatically
extrudes the sketch to the
length of the part, normal
to the sketch plane.

/]

|@mrm|ez
o R Gt

From

A

Sketch Plane -

Direction 1 A

Through All -

Blind
Condition

¢ I

Merge result

Draft outward
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. |@mum ! |
@ Using the Up To Next  « &
option: rom .-
. Direction 1 # N
- With the Up To Next

option selected, the system | « Il:l

extrudes the sketch to I -

the very next set of
surface(s), and blends it S
to matCh. [C] pirection 2 ¥
Up To Next
Condition
|@mmde2 ‘_/|
< R G
Using the Up To Vertex .
option: Divection 1 A Select a
) - ‘ Vertex
- This option extrudes Il:l
the sketch from its plane a
. Merge result .
to a vertex, specified by .
the user, to define its depth. —
[T Direction 2 ¥ i
Up To Vertex
Condition
|@am—una ‘!|
. v X & o
@ Using the Up To — - Select a
Surface option: J / Surface
- This option extrudes the -
sketch from its plane to a I:|
single surface, to define - J
its depth.
Draft outward Up TO Surface
[ pirecien? ¥ Condition
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= 7l Select a surface
@ Using the Offset From :mx “ _ to offset from &
Surface option: enter a distance.
- This option extrudes
the sketch from its plane g ||:|
to a selected face, then ® : N\
offsets at a specified G 0o :
distance. (7] Reverse offset
[ITranslate surface
[V] Merge result
R Offset From Surface
[T pirection 2 v Condition

@ Using the Up To Body option:

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

‘@m ‘=‘|

v R & Select a Solid Body

From A

to extrude to.
Diechion1 . (optional)
”

1 1

@ Body?

Merge result

[
Draft outward
[C] Direction 2 |

[Selected Contours

&«

«

Feature Scope
) All bodies

@) Selected bodies U[! TO B()d!

DAuto—select o, .
T N ecrude Condition

»

- The Up To Body option can also be used in assemblies or multi-body parts.
- The Up To Body option works with either a solid body or a surface body.

It 1s also useful when making extrusions in an assembly to extend a sketch to
an uneven surface.

3-19



SolidWorks 2014 | Basic Tools | Basic Solid Modeling

@ 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.

T .

¥ R &

Sketch Plane A |

Mid Plane )

o N

[<

|

D Draft outward

Mid Plane
Condition

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

- Click OK ¢/).

- The system extrudes the circle to the outer most surface as the result
of the Through All end condition.
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- The extra material between the first and the second extruded features
is removed automatically.

- Unless the Merge Result checkbox is cleared, all interferences will be
detected and removed.

Extrude summary:

* The Extrude Boss/Base command is used to add thickness to a sketch and 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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14. Adding the model fillets by Lasso*:

. . & | o o Rb (& wrap wh 48
- Fillet/Round creates a rounded internal | Fill=t Llnear & orat @ Dome Referenoe Curves Instant
30

Pattern Geomet’y
or external face on the part. You can 0 shet G rror
fillet all edges of a face, select sets B @S-
of faces, edges, or edge loops. 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.
[Drme ]
v R
[ Manual | FilletXpert ] Q‘"" Stop here
[Fuetype &
@ Constant size
(") Variable size Q
() Face Fillet
(7 Full round fillet Start here
[emsTorme &
[[] |Edge<16> -~
Edge<17>
Edge<18= -
Tangent propagation
@) Full preview
() Partial preview
(7) No preview
[FiictParameters &
ay |u.125|n E"
Multiple radius fillet
Profile:
[SetbackParameters — y]
[Filetoptions ¥
- Enter .125 in. for radius value.
- Click-Hold the mouse approximately at the "Start here" position and drag
the pointer around the entire model
to select all of its edges. Rl s
System Options | Document Properties
- Click OK @ g:;:‘g; T T
Display Style 'ﬁ;‘dﬁd‘m - —
. i Area Hatch/Fill |"I‘\ :? edges displayed as
* To set the Lasso Selection as the default, go to: || ||coes .
. . . Sketch S X
Tools / Options / Display Selection / Default .. Relations/Snaps selection of hidden edges
. Display/Selection Allow selection in wireframe and HLV modes
Bulk Selection Method / Lasso (arrow). rpm—— [¥] Allow selection in KLR and shaded mades
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ECEEE Extrude Options SLDPRT * [© search community Forum 9 -] @+ = & X

=
tantst

QAW @B-F-6o- @ K- [N CESy=d

* In the Training Files folder, in the Built Parts folder you will also find copies of
the parts, assemblies, and drawings that were created for cross referencing or
reviewing purposes.

Fillet
* 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.

15. Saving your work:

Round

- Select File / Save As. .
(removes material)

- Change the file type to Part file (.sldprt).
- Enter Extrude Options for the name of the file.

- Click Save.
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Onestions for Review

Basic Solid Modeling

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

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

3. 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

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

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

6. The Equal relation only works for Lines, not Circles or Arcs.
a. True
b. False

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

8. 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
9. UP TO VERTEX is not a valid Extrude option. NS 3STV4 L
a. True ISVA9 3L
b. False ENVENY INdL €

3STv4 ¢ aNdL’)
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Exercise: Extrude Boss & Extrude Cut

NOTE: In an exercise, there will be less step-by-step instruction than those in the
lessons, which will give you a chance to apply what you have learned in the
previous lesson to build the model on your own).

Dimensions are in inches, 3 decimal places.

Use Mid-Plane end condition for the Base feature.
The part is symmetrical about the Front plane.

Use the instructions on the following pages if needed.
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1. Starting with the base sketch:

- Select the Front plane and open a new sketch.

- Starting at the top left corner, using the line command, sketch the profile below.

fa—1 750 —=
Origin

— 1.000 =

/ Parallel
4.000
3.000
45,000 f 2000
mioo
-—w.5oo«‘
3.500

- Add the dimensions shown.

- Add the Parallel relation to fully define the sketch.

- Extrude Boss/Base with Mid Plane and 3.000” in depth.
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2. Adding the through holes:

- Select the face as
indicated and click
the Normal-To
button.

Select this face and click

- This command the Normal-To button

rotates the part
normal to the
screen.

>

- The hot-key for this
command is Ctrl + 8.

- Open a new sketch and draw a centerline that starts from the origin point.

- Sketch 2 circles on either side of the centerline.

- Add the diameter and location dimensions shown. Push Escape when done.

Both circles are
Symmetric about the
Centerline

- Hold the Control key and
select both circles and the
centerline, then click the
Symmetric relation on the
properties tree.
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- Create an extruded
cut using the Through-
All condition.

SolidWorks 2014 | Basic Tools | Basic Solid Modeling

[sketch Plane -

Direction 1 A

- [Through All -

g I

[l glip side to cut

LN

D Draft outward

| Direction 2 U‘
| Thin Feature 3
[selected ¢ ¥

3. Adding the upper cut:

- Select the upper face and click the
Sketch pencil to open a new sketch.

- Sketch a centerline
that starts at the

Origin.

Both lines are
Symmetric about the
Centerline

- Sketch a rectangle as

shown.

- Add the dimensions and relations as indicated.

- Create an extruded cut using the Up-To-Vertex
condition (up-to-surface also works).

- Select the Vertex indicated.

- Click OK.

YT CT—

¥ R &
Erom S
[sketeh Piane -
Direction 1 A
[Up To Vertex
o | E—
Flip side to cut

Select Vertex
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4. Adding the lower cut:

- Select the lower face of the part and open
a new sketch.

- Sketch a rectangle on this face.

- Add a Collinear and an
Equal relations to o .
the lines and the The line is Collinear
edges as noted and Equal with the
' edge on both sides.

- Extrude a cut using
the Through All condition.

5. Adding a chamfer:

- Click Chamfer under [gzg/@ @)

the Fillet button. .4 Chamfer
W B
@ [TT] @ Chamfer Parameters 3
Flet| Linear @ |Fdge<t>
pattern
(=
@ |Fillet @ Angle distance
#]  Chamfer \11:- (©)istance distance
() Vertex
|| Flip direction
& oosom 2
- Enter .060 for depth. —
[*4 45.00deg i
. || select through faces
- Select the 4 circular [ keep features
edges of the 2 holes. A
(@) Full preview
(" Partial preview
- Clle OK. () No preview

6. Saving your work:
- Click File / Save As.
- Enter Extrudes_Exel for the file name.
- Select a location to save the file.

- Click Save.
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