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SOLIDWORKS 2016 | Intermediate Skills | Sketching

(AT 7

JiRetChing

Sketching - Overview
Handle

Most features in SOLIDWORKS start with a sketch. The sketch is the basis for a
3D model. You can create a sketch on any of the default planes (Front Plane, Top
Plane, and Right Plane) or a created plane.

There are two modes for sketching in 2D: click-drag or click-click. The click-drag
method will create a single entity each time, but the click-click creates multiple,
connecting lines.

@
/ 180° R = 0,272
|

While sketching the lines you can transition from sketching a line to
sketching a tangent arc, and vice versa, without selecting the arc tool.
Simply press the A key on the keyboard to switch from a line to a
tangent arc — OR - start the line with the first click, move the pointer
outward and back to the starting point, then away again.

Inferencing lines are dotted lines that appear as you sketch,
displaying relations between the pointer and existing s
sketch entities or model geometry. When -
your pointer approaches highlighted
cues such as midpoints, the inferencing lines
guide you relative to existing sketch entities.

There are 2 types of Snaps in the sketch mode: e
Sketch Snap and Quick Snap. e
Each Sketch Snap allows you to automatically snap to selected entities as you
sketch. By default, all Sketch Snaps except Grid are enabled.

Quick Snaps are instantaneous, single operation Sketch Snaps. Sketching any
sketch entity (such as a line) from start to finish is a single operation.
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Sketching
Handle

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

t Insert Sketch

€3 Straight Slot

iﬂ Extruded Boss

Tools Needed:

/

Line

Centerline

Extruded Cut

&

Circle

Smart Dimension

Chamfer
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1. Starting a new part document:

- Select File / New.

- The “Novice” dialog box by

default displays three template
options: Part, Assembly, and

Drawing.

- Select the Part template and
click OK (arrow).

Mew SOLIDWORKS Document

3D representation of a single design
component

i)

e
I

Assembly Drawing

a3D arrangement of parts and/or other
assemblies

a2D engineering drawing, typically of a
part or assembly

[ ok ] [ cancel | [ Hep

2. Changing the System Options:

- Click the small arrow E at the
bottom right corner of the screen and
select IPS for Inch, Pound, Second.

- Select Tools, Options.

- Click the Sketch option.

- Enable the check-
box for: Auto-
rotate view normal
to sketch plane on
sketch creation.

- Switch to the Document Properties tab.

- Click the Drafting Standard option and

System Options - Sketch

General

Drawings

Performance

select the ANSI standard from the list.

- Click OK.

System Options | pocumen]\eroperties

MES (rmeter, kilogram, second)
CGS (centimeter, gram, second)

MMGS (millimeter, gram, second)
IPS (inch, pound, second)
Edit Document Units... <
Editing Part IPS =

.. Display Style
Area Hatch/Fill
i.. Performance

Auto-rotate view normal to sketch plane on sketch creation
[] Use fully defined sketches

Qisplay arc centerpoints in part/assembly sketches

Display entity points in part/assembly sketches
Eromptto close sketch

greate sketch on new part

ererride dimensions on drag/move

Display plane when shaded

Line length measured between virtual sharps in 3d

Document Properties - Drafting Standard

[ Annotations
@ Dimensions
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3. Creating the Parent sketch:

Sketching in SOLIDWORKS is the basis for creating features. Features are the basis for
creating parts, which can be put together into assemblies. Sketch entities can also be
added to drawings.

SOLIDWORKS sketch entities can snap to points (endpoint, midpoints, intersections,
etc.) of other sketch entities. With Quick Snaps, you can filter the types of sketch snaps

that are available.

Inferencing displays relations by means of dotted inferencing lines, pointer display, and
highlighted cues such as endpoints and midpoints.

The sketch status appears in the window status bar. Colors indicate the state of individual
sketch entities.

- The 1 sketch in a part document is considered the parent sketch.

- Select the Front plane and open a new sketch (click the Sketch Pencil).

25 soLiphorks| e e view e toon eowoviena wanaow nep A | - E@-3 -9 [5]]8 B @ - Sketent o par. - U seacnnowteagesae. Q7| ? - _ B X
® @ Bl mirror Entities Lo o}
Entities Entties 0T3¢ Relotions  RP3I| Spaps | Ravid
N [ Sheet Metal | Evaluate | Render Toals | PHL@E - B-v- & 2 A0 - & x
o
s [EIBIele] | ol
v
Partl (Default<<Default>_Display State ]|
play
4 F,
N
th
P|n
ng
\{ Top Plane
W Right Plane
1, origin
T ) Sketeht

I

A

e ] v| "isometric
| [RTSIRI] Model Wiotion Study T
Creates a new sketch, or edits an existing sketch. -6.74in  -1569in  Oin  Under Defined  Editing Sketchl 1PS -
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- Select the Line command /

- Use the Click-Click
method and start the
first line at the Origin,
move upward to
make a vertical line,
and then a horizontal
line as indicated.

from the Sketch toolbar.

Front Plane

OriginJ

- Continue with sketching the rest of the lines as shown below.

Front Plane

- Select the Smart Dimension command & , add the dimensions shown

Front Plane

R.188

g—

094 \ 10.00
1

4.000 I\.QSO

6.000

7.000
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- It is better to add the Sketch Fillets after the sketch is fully defined.

- Add the dimensions to the left end of the sketch as indicated below.

30.00°

3X R.080
i N 15.00°
/ + + \ (
j— -

Left end of the sketch

- Add the dimensions to the right end of the sketch as shown.

- The dimension R.250 is a reference dimension and shown in gray color.

Arc center
coincident
2X R.188 10.00° L
with line
054 —R.250)
. / {
. \\ .250

—

f

4.000

6.000

7.000

Right end of the sketch
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4_ Revolving the parent sketch: JD%SOUDWORKS| File Edit View Insett Tools PhotoView360 Window F

ﬁ @ Swept Boss/Base @ @ ﬁ Swept Cut
. rude evolve ofted Boss/Base ruded 2 Revolve ofted Cu
- Switch to the Features tool tab. | s |socvme ; onedBossfuse | B wiara FegRed g oneact
Boundary Boss/Base - Boundary Cut
Fea‘tures‘ Sk, IL ‘Bosmfﬂasle (F10) : ools
= Select the I'CVOIVed BOSS/Base Revolves a sketch or selected sketch

% contours around an axis to create a
command. (B e

- Use the default Blind type and 360° angle.

- Click OK.

© Bl e &

& Revolvel ®
v X

Axis of Revolution ~
" [tinet ]
Direction1 ~
[iina -
[ |3E0.00deg E|
Direction2 v
Selected Contours hd

5. Adding the tip detail:

- Select the Top plane and open a new sketch.

Top Plane

- Sketch the profile
shown on the right.

- Sketch a horizontal
centerline to use as
the revolve line.

R123—

- Add the relations and
the dimensions as

indicated. Endpoint Coincident
with edge

- Be sure to fully define
the sketch before revolving it.
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6. Revolving the sketch:

- Select Revolved Boss/Base.

S B[RS
& Revolve? @

Auxis of Revolution ~

" [Lines |

Direction1

[Biina -
[ |36!].Dﬂdeg E|

Merge result

Direction2 v

Selected Contours hd

7. Transitioning
Line-to-Arc:

- Select the Top plane
and pen a new sketch.

- Use the click-click
method and sketch a
short vertical line and
a horizontal line starting
at the midpoint on the

left side.

- To change from a
line to a Tangent Arc
first move the cursor

outward as

the A key on the keyboard,

the tangent

- Make an arc as shown.

- Push the A

to switch back to the line.

SOLIDWORKS 2016 | Intermediate Skills | Sketching

- Use the default \ .y ‘
Blind type. NS N

- Revolved Angle 360°.

- Click OK.

from

Top Plane

shown then push

arc appears.

#=02,89° R =0.033

\Z

key again
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8. Mirroring in sketch mode: S
9 =)~ Mirror Entities [

- Push Esc to exit the line command. Mirrors selected entities

about a centerline, a line,
or a model edge.
A Symmetric relation is
added to each mirrored

- Box-Select all sketch entities and click the
Mirror Entities command.

ools  PhotoView3s0 Window Help ‘ O-%-& entlty
i E |[P|4] Mirror Entities

ert [EIE] Displav/Delete ©

- Offset Linear 5k| air

185 £ bities B Mirror Entities (M) ::tch

Move Ent Mirrors selected entities about a
centerline. —

- All selected R
entities are : - g
mirrored -
about the
horizontal
centerline.

- A Symmetric relation is
added to each mirrored

entity.
@] g e
Properties ® - Hold the Control key Add a Tangent
o and select the 2 arcs, relation to 2 arcs
i . click the Tangent
it relation (arrow).
op‘m: [T For construction = CliCk OK.
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9. Adding dimensions: ,D?SSOLIDWORKS File Edit View Insert Tools PhotoView360 Window

) ] % Se\rt / - Gj - fU - ;& C@ﬁ E [h|t1] Mirror Entities
- Use Smart Dimension tool skaten | Dimension | I ™ €72 = (0 A\ | ertities Ertities  Offset [ Linear Sketeh Patte

Dimension ntities  Entities Entities
to specify the size and - - @@ e - - 28 Move Entities
. T T
location for each sketch Features | 1o Dimension (©) Tooks |
entlty % — (s:erleea:teesdae:itri”rt'lieezlsion for one or more rtl (Default<<Default>_Display State 1>)|

- The sketch entities
appear in blue color 66
when they are not
yet constrained,
but turn
black when
relations or  .0s3
dimensions f
are added.

- Add the 2 dimensions shown.

- The Status of the sketch 1s displayed
at the lower I‘ight corner of the screen. -2999in  1989in Oin  Fully Defined  Editing Sketch3 B PS

10. Extruding a cut:
- Switch to the Features tool tab and click Extruded Cut.

- Select the Through All condition from the list and click Reverse direction.

- Click OK.
G ER[¢[S]
Cut-Extrude? )
v X @&
[sketch Plane -]

[Through an -

~1

Flip side to cut

| 2]

D Draft outward

Direction 2 ~v

Selected Contours hd

2-10



SOLIDWORKS 2016 | Intermediate Skills | Sketching

11. Creating a Circular Pattern: Insert Tools PhotoView360 Window Help A ‘ O B-83-9 . @ -
@ @ [ sweptcut ® ik ) Rib Wrap i U 2

e e e @ torted cut Filet LAl @ Draft @0 Intersect | ocrenc® UV | nsianizp

- Circular patterns create w1 P

. - [ snen B miror - -
multiple instances of one or oderTeok | ’\? £E tner i fems o
more features and space them W waror

& Curve Driven Pattern

uniformly around an axis. 157 Skech Dien Pt

i Table Driven Pattern

E3 Fill Pattem

B Varisble Pattern

- Select the Circular Pattern command below the
Linear Pattern drop down.

G ERIS S

B CirPatternl ®@

v x Pattern Direction

Parameters -~

| Edge<l> |
Y |3sn.nndeg E|
&:;:;:.

4

Equal spacing

Features and Faces
) I Cut-Extrudel

o

@

]
Bodies w
Instances to Skip hd
Options A~

Geometry pattern
Propagate visual properties

() Full preview

(@ Partial preview

Instances to Vary b

- For Pattern Direction, select one of the circular edges in the model.
- Enable the Equal Spacing checkbox (arrow).
- Enter 4 for Number of Instances.

- Select the Cut-Extrudel either from the Feature tree or from the graphics area.
The preview graphics of the 4 instances appears.

- Click OK.
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12. Adding other cut features:

- The flat features not only provide better grips but also help keep the device from
rolling around.

- Select the Top plane and open a new sketch.

- Sketch 2 Corner Rectangles at both ends of the model.

Front Plane

| £
2.600 3.525 050

-

Collinear

- Add the dimensions and relations shown to fully define the sketch.

=525 2.600

.OSOW

\
Left end of the sketch
—2.600 3.525 050
{
. booo1s
i _
Right end of the sketch
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- Switch to the Features tool tab and click the Extruded Cut command.

- Select the Through All — Both from the list to cut through both directions.

SRR

[@ Cut-Extrudel
v X ®

From

[sketch Plane

Direction 1

[Through All - Botn
A

Flip side to cut

| 2
|:| Draft outward

Direction 2
[through an

| 2

Selected Contours

- Click OK.

13. Creating another Circular Pattern:

- Select the Circular Pattern command below the Linear Pattern option.

SIER[O[®]

B CirPattern? @
v X

Parameters L
‘ Edge<l> |
[% 360.00deg E

.
#
Equal spacing

Features and Faces

@ | Cut-Extrude2

]

@

Bodies

Instances to Skip

Options
Geometry pattern
Propagate visual properties
@) Full preview

() Partial preview

Instances to Vary

- For Pattern Direction, select one of the circular edges of the
model.

- Enable the Equal Spacing checkbox.

- Enter 4 for Number of Instances.

Pattern
Direction

- Select the Cut-Extrude2
for Features to Pattern.

- Click OK.
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14. Adding a .032" Constant Size Fillet: e o
“()° Constant Size Fillet

- Select the Fillet command from the Features

Creates fillets that have a
tool tab. .
constant size for the
[ wois w0 7] OB @ 8- 510 Ba- entire length of the fillet.
Swept Cut EE @ rib (&g wrep il b33 o
(@ Lofted cut Filet | e @) Draft i Infersect REZ'::;:; Curves lnst::BD
soundayCut | - | - [ she g miror .

SBama- -

- The Constant Size Radius is the default type.

- Select 1 edge for each flat feature, total of 8 edges.

Select 1 edge of

EBo[S] each flat surface

T o

] Fictoen]

- Enable the Tangent-
Propagation checkbox.

- Enter .032” for radius.

Tangent propagation

@) Full preview

- The Tangent-Propagation
extends the fillet to all faces that are
tangent to the selected face (arrow).

() Partial preview

() Mo preview

Fillet Parameters Ea

R
Multiple radius fi
Profile:
[Cil(uhl v]
Setback Farameter v - The preview graphics
Fillet Options b

show all edges of the 8
flat surfaces are selected.

- Click OK.
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15. Assigning material to the model:

- SOLIDWORKS has two sets of properties, visual
and physical (mechanical). The response of a part
when loads are applied to it depends on the material
assigned.

- Right click Material on the FeatureManager tree
and select Edit Material.

- In the SOLIDWORKS Materials folder, expand the
Steel sub folder.

_IZP’SSOLIDWORKS‘ File Edit View Insert Tools

o swept Boss/Base

Extruded  Revolved Ji Lofted Boss/Base Exruded rioe,
Boss/Base Boss/Base cut

@& Boundary Boss/Base

Features | Sketch | Shect Metal | Evaluate | Render Tools |

o v @ Sketches_Han
s[ER[eo]e >
N

) Sketches_Handle (Default<<Default>_Apg
3 History

Sensors

Annotations

Solid Bodies(1)

[#) surface Bodies

N Front Plane 85 Edit Material

W Top Plane B Configure Maten
W Right Plane Manage Favorites
1, origin
b & Revolvel Plain Carbon Steel
» & Revovez Cast Alloy Steel
» (@ cut-Bdrude ABS PC
B CirPatternl Malleable Cast Iron
v [@ Cut-Bdrudel 1060 Alloy
B4 CirPattern? Brass
@ Fillet Copper
PBT General Purpose
Nickel
Rubber

Galvanized Steel

= to a custom library to edit it
201 Annealed Stainless Steel [S5)

AZ86 Iron Base Superalloy

Model Type:  [Linear Elastic Isotropic -]

AISI1010 Steel, hot rolled bar Units: »
AISI1015 Steel, Cold Drawn [S5) 3 Categony | Steel ‘
AIS11020 .

Name: [ ArstType 3161 staintess steel |

AIS11020 Steel, Cold Rolled
AISI1035 Steel (55)

AISI1045 Steel, cold drawn Description: |

AISI304 Source; |

AISI316 Annealed Stainless Steel Bz

Sustainability: | Defined

AISI 316 Stainless Steel Sheet (SS5)

— - Collspse tems
4 [iE) SOUDWORKS Materials ~| | Properties | e | CrossHatch [ Custom [ Application Data [ Favorites |
= (5 Cust: M
a Steel Material properties ustomize enu
o= 1023 Carbon Steel Sheet (55} Materials in the default library can not be edited. You must first copy the material

AISI321 Annealed Stainless Steel [S!

Property

E AISI 347 Annealed Stainless Steel (5!
= AISI4130 Steel, annealed at 865C
= AISI4130 Steel, normalized at 870C
= AISI4340 Steel, annealed

= AISI 4340 Steel, normalized

= AISI Type 3161 stainless steel

AISI Type A2 Tool Steel

Alloy Steel

Q RealView Graphics

o
8
5
o
o
L1
o
&
o
o
a:
2
o
o
&
o
1
5
o
3
-1
o
8
5
o
o
L1
o
&
o
o
a:
-1
2
8
&
o
@
-1
o
3
-1
o
8
2
o
o
&
o
1
o
o
(1
2
8
&
o
@
-1
o
3
-1
2

= Alloy Steel [55)

- — . (@) [gme) [ e ) (comime) [cton]

Chad
Si

In Shaded M
0 Ambient Occlusion

“ Perspective

0 Cartoon

- Select the material AISI Type 316L Stainless Steel from the list (arrow).

- Click Apply and Close.

- Enable the RealView Graphics option to enhance the model display if applicable.
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16. Calculating the Mass of the model:

- Switch to the Evaluate tab.

- Click the Mass Properties command (arrow).

- In the graphics area,
a single-colored triad
indicates the principal
axes and center of mass
of the model.

- The mass of the model based
on the selected material is:
.212 pounds.

17. Saving your work:

- Select File / Save As.

Center of mass

JD?SSOLIDWORKS File Edit View Insert Tou
o9
Design ‘ID %
Study Measure I\dass_
Properties erformance
Evaluation

Features | Sketch |

Mass Properties
®| Calculates the mass properties of the

% | | E | r;ﬂodlel.

915 Mass Properties

(ESE BER &5

Sketching_Handle SLDPRT

G

[ Override Mass Properties... ] [ Recalculate ]

Includeﬂidden bodies/components

Create Center of Mass feature

Show weld bead mass

Report coordinate values relative to:  -- default -- -

Mass properties of Sketching_Handle
Configuration: Default
Coordinate system: -- default --
Density = 0.290 pounds per cubic inch

Mass = 0.212 pounds

S

Volume = 0.730 cubic inches
Surface area = 8341 square inches

Center of mass: [ inches )
X =-2.496
¥ = 0.000
Z=10.000

Taken at the center of mass.

bc=(1.000, 0,000, 0.000)
Iy = (0.000, 0.707, -0.707)
Iz = (0.000, 0.707, 0.707)

Moments of inertia: [ pounds * square inches )

Principal axes of inertia and principal moments of inertia: { pounds * squ

Taken at the center of mass and aligned with the output coordinate systi

»

Px = 0.005
Py = 0.660
Pz = 0.660

bioc = 0.005 Ly = 0.000 Lz = 0.000
Lyx = 0.000 Lyy = 0.660 Lyz = 0.000
Lzx = 0.000 Lzy = 0.000 Lzz = 0.660
Moments of inertia: [ pounds * square inches )
Taken at the output coordinate system. -
Toc = 0,005 by = 0.000 bz = 0.000
Iyx = 0.000 Iyy = 1.980 Iyz = 0.000 8

< | 1l

s

Copy to Clipboard

- Enter Sketcing_Hanlde.sldprt for the name of the part.

- Click Save.
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