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3-D Sketch €2 Advanced Topics

Using SolidWorks enables you to create 3D sketches. A 3D sketch
consists of lines and arcs in series and splines. You can use a 3D sketch as a sweep path,
as a guide curve for a loft or sweep, a centerline for a loft, or as one of the key entities in a
piping system. Geometric relations can also be added to 3-D Sketches.

Parameters
" X Coordinate
", Y Coordinate

"> Z. Coordinate

Curvature (Spline curvature at the frame point)

= ¢
{r Tangency (In the XY plane)
IS

Tangency (In the XZ plane)

ettt

A4~ Tangency (In the YZ plane)

.
Space Handle a%

—

When working in a 3D sketch, a graphical assistant is provided to help you maintain
your orientation while you sketch on several planes. This assistant is called a space
handle. The space handle appears when the first point of a line or spline is defined
on a selected plane. Using the space handle, you can select the axis along which you
want to sketch.
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Introduction to 3D Sketch

Dimensioning Standards: ANSI
Units: INCHES — 3 Decimals

Tools Needed:

3D Sketch E
Circle Ty
Sketch Fillet Tab

2D Sketch

Dimension

Tab Key

\ Sketch Line

J:_ Add Geometric

Relations

(5 Base/ Boss
Sweep
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1. Starting a new part file: Select File / New / Part / OK.

Soliderks 2005 |

2%

Assembly

C-lanscape Drawing

x| Cancel Help:

2. Using 3D Sketch:

3
- Click é:f or select Insert / 3D Sketch, and change to Isometric view I@' .

- Select the Line tool

N

Y

o

and sketch the first line along the X axis.

X

Reference Axis

/ Indicator

pe

- Sketch the second line along the Y axis as shown.

Reference TRIAD

! 5.096

i

R
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3. Changing direction:

- By default, your sketch is relative to the default coordinate system in
the model.

- To switch to one of the other two default planes, press the TAB key.
The reference origin of the current sketch plane is displayed.

" The TAB key

While dragging the mouse
cursor (when sketching
the lines), press the TAB
key to switch to other
planes/directions.

4. Completing the profile:

- Follow the axis as labeled; press TAB to change

the direction if necessary. @\\ /®
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5. Adding dimensions:

- Click

o

or select Tools / Dimensions / Smart.

- Click on the first line and add a dimension of 3.00”.

- Continue adding the dimensions as
shown, to fully define the 3D sketch.

4.000

1-5

3.000

/

/P-OOO

3000

4.000
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6. Adding the Sketch Fillets:

- Click :\l or select Tools / Sketch Tools / Fillet.

- Add .500” fillets to all the intersections as indicated.

- Enable the Keep Constrained Corner check box.

- Click OK when finished.
3.000

R.500
6.000 \

R.500

S| F (B[]

R &
Fillet Parameters =

A [o:500m 2

2 Keep constrained
COrners

e
- Exit the 3D Sketch [E£*
or press Control + Q.

b

Add Relations
|§| Along X
S |§| Along ¥
ig}*; Relations |£| AlongZ
[,| collinear

|I| Perpendicular

Geometric Relations such as Along Z

[ | Parallel
and Equal can also be use to replace (= equat
some of the duplicate dimensions. (] Eix
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7. Sketching the Sweep Profile:

- Select the RIGHT plane from the FeatureManager tree.

- Click E to open a new sketch or select Insert / Sketch.

- Sketch a Circle ) using the Origin as the center. (The system automatically
creates a Coincident relation between the Center of the circle and the Origin.)

- Add a ©.250 dimension o to fully define the circle.

- Exit the Sketch E or select Insert / Sketch.

Note:

- The Sweep Profile should be Pierced or Coincident with the Sweep Path.
- The Swept Boss/Base command is only available when the sketch pencil is off.
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8. Creating the Swept feature:

- Click @

or select Insert / Boss-Base / Sweep.

- Select the Circle as Sweep Profile < (Sketchl)

- Click anywhere on the 3D Sketch to use as Sweep Path ¢ (3Dsketchl).

- Click OK ¢/).

FPath(3DSketchi

9. Saving your work:

- Select File / Save As / 3D Sketch / Save.
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o0y Tor [Teviey

oD JIketcz

1. When using 3D Sketch, you do not have to pre-select a plane as you would in
2D Sketch.
a. True
b. False

2. The space handle appears only after the first point of a line is started.
a. True
b. False

3. To switch to other planes in 3D Sketch mode, press:
a. Up Arrow
b. Down Arrow
c. TAB key
d. CONTROL key

4. Dimensions cannot be used in 3D Sketch mode.
a. True
b. False

5. Geometric Relations cannot be used in 3D Sketch mode.
a. True
b. False

6. All of the sketch tools in 2D Sketch are also available in 3D Sketch.
a. True
b. False

7. 3D Sketch entities can be used to extrude a solid feature.
a. True
b. False

8. 3D Sketch entities can be used as a path in a swept feature.

a. True
b. False JndLe  3ISv4L
W49 IS4 ¢
ENVER J°¢
INdL ¢ ALl
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Exercise: Sweep with 3D Sketch

5.000 5000

5.000
oy

1R1.000]

™ ﬂ
5.000 5.000

dlE -

5000  3.000
Y

5.000

@875

t Flane [Fromerietor)

Palh(3DEketChT)

1. Create the part using
3D Sketch.

2. Save your work as:
Exe-Sweep w_3D sketch.
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Exercise: 3D Sketch & Planes

A 3D sketch normally consists of lines and arcs in series, and
splines. You can use a 3D sketch as a sweep path, as a guide
curve for a loft or sweep, a centerline for a loft, or as one of the

key entities in a routing system.

The following exercise demonstrates how several planes can be used

to help define the directions of the 3D Sketch Entities.

1. Sketching the reference Pivot lines:

- Select the TOP plane and

open a new sketch E .

- Sketch 2 Centerlines | i

and add Dimensions 9
as shown.

2. Creating the 1st 45° Planes:

e
- Select Insert/Reference Geometry/Planes | %% | .

- Click the At Angle Option and enter 45 as Angle IE :

- Select the TOP plane and the Vertical line as noted.

ST &) N
¥ % 4= P

‘M&sage ~ ‘ r 5

‘ Fully defined ‘ s

First Reference

»

-
fu ) .Top Plane P
‘§| Parallel 3 i
— N\ - ™
|_L| Perpendicutar \ P < S

\Z| Coincident \\_\ - &"
[ N E— N
C]I:I Flip > 3
21

. \
c = P
- I = P \:
~ !
,‘/"||0.1omn T N\
|7 | mid piane e % \

Second Reference P ~

fu ) . Linel@Sketchl R

.
|_1_| Perpendicular S N\
— e hY
Z| coincident IR T
— S T L
s Project \\}%\* l-/,;_,’-"
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3. Creating the 2nd 45° Planes:

a
- Select Insert/Reference Geometry/Planes .

- Click the At Angle Option and enter 45 for Angle IE .

- Select the FRONT plane and the Horizontal line as noted.

EIEgEAED

R =

| Message a
| Fully defined |

Select
and the

ONT plane
rizontal Line

First Reference

fus) l Front Plane
[ paratiel
|J:_| Perpendicular
|i| Coincident
[ Fip
=
e [o-toom
|r?,| Mid Plane
Second Reference a
fus) l Linez@sketchl
|J__| Perpendicular
@ Coincident

|;| Project

»

Sy

1€

_Click OK (v). /e

Starting point
(At the endpoint
of the centerline).

4. Creating the 3D Sketch:

- Select the TOP plane
and click Insert/3D Sketch

- Sketch the 1*' line along the
Y direction as noted.
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- Select the PLANE2 (45 deg.) from the Feature Manager tree and Sketch the 2™
line along the Y direction (watch the cursor feedback symbols).

- Sketch the rest of lines 2000

on the planes as
labeled. A

2.500

Top ) "
2,000 L
o
1.000
P

Flanez

7

2,000
L
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- Add Sketch Fillets Tsl of .500 in. to all corners.

- Add Dimensions o to fully define the sketch.

20
EERAE |
__ SketchFillet 7
o K &
Fillet Parameters A
A ID.SL‘JL‘Jin E >

%
v Keep constrained \

corners

5. Creating a new work plane:

*
- Select Insert/Reference Geometry/Plane | 3% .

- Click the Normal To Curve option.

- Select the line approximately as shown.

R [EIAED
< Plane ™ ? Click
¢ R 4= here
Message

Fully defined

»

First Reference

D I Line2@3Dsketch1

. @ Perpendicular

[] set origin on curve
[ | coincident
|| Profect

Second Reference

»

»

- A new plane Normal to the

@ [Jrorsesosketcn: selected line is created.
@ Coincident
() Prosect _Click OK/v/).
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6. Sketching the Sweep Profile:

SolidWorks

- Select the new plane

(Plane3) and open a new sketch

- Sketch 2 Circles @
on the same center and
add the dimensions as
shown to fully define

the sketch.

7. Sweeping the Profile along the 3D Path:

- Click @ or Select Insert/Boss Base/Sweep

- Select the Circles as the Sweep Profile g .

- Select the 3D Sketch as the Sweep Path < .

MEEE

7 7

o R

o

< [ sketcn2 |

SO sDsketcht |
Options ¥]

- Click OK (v).

2010 | Advanced Techniques | 3D Sketch

@.500

@400

o
Plane2

FPath(3DSketchi
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- The resulting Swept feature.

L
~
S
R
/N \ Sy
\\ \\\ \\ / /5
SN Y~
e e i
T ™ /Ki
B b /'/
\Q\_ \\\\ ///
e B R // s
\\ \\\ } ’//
\\ \\\ /”/’/
8. Hiding the Planes: A B o
\ g Plane2
\\,./

- From the menu, sclect View/Planes.

- The planes are temporarily put away
from the scene.

9. Saving your work:

- Click File/Save As:

3D-Sketch-Planes.

- Click Save.
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Exercise: 3D Sketch & Composite Curve

A 3D sketch normally consists of lines and arcs in series, and
Splines. You can use a 3D sketch as a sweep path, as a guide
curve for a loft or sweep, a centerline for a loft, or as one of
the key entities in a routing system.

The following exercise demonstrates how several 3D Sketches
can be created and combined into 1 continuous Composite
Curve for use as a Sweep Path.

1. Creating a 2D sketch: &W @ HTH__

« K
Defined By: A
|P'rtch and Revolution j

- Select TOP plane and

sketch a 1.00 in. Circle @

Parameters R
& Constant Pitch
(" Variable Pitch
Pitch:

“,>i 0.2500n s

[ Reverse direction

and 2 Centerlines

2. Creating a Helix:

- Select Insert/Curve/

Revolutions:

Helix-Spiral B 10 s
. Start angle:

- Pitch: .250 in. j>| 0.00deg 2]
& Clockwise

- Revolution: 10 (" Counterclockwise

- Starting Angle: 0 deg. = |:Taper Helix A
. ) ™ [[0-00deg
- Click OK {{’I' [T Taper outward
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3. Creating the 1st 3D sketch:

3
- Select Insert/3D Sketch éi’ .

3.500

- Select the Line command
and sketch the 1%
line along the
X direction. e

o

On-Plane relation/

(End point & Right
plane)

®

- Add other lines in their directions as shown.

- Add dimensions o to fully define the sketch.

EN[EANED

R &
Fillet Parameters A
A |m.25mn [:I

~ Keep constrained
corners

_ Add Sketch Fillets| * I
of .250 in. to all corners.

3
- Exit the 3D Sketch é:f .

D

AR
il
AANA

==
R
—

i
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4. Creating the 2nd 3D sketch:

- Select Insert/3D Sketch

&

- Select the Line command

\ and sketch the 1* line along the X direction.

- Sketch the rest of the lines following their directions shown below.

On-Plane relation
(End point & Right plane)

- Add dimensions o
to fully define the sketch.

_ Add Sketch Fillets | * ¥ of .250 in.

to all corners.

R.250

V
A

=

750 o,
o)

=

(2.50Q I

3
- Exit the 3D Sketch ézﬁ .

)

il

Y%

<)
e
(S
—

i
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5. Combining the 3 sketches into 1 curve:

- Select Insert/Curve/Composite B .

@solidWorks |J rie eat view [insert | ook window e @\ ) - 3 - - -9 - B & - a3 Qi sordvorts searcn e
DEEPEDI29 0 [sose Ve -=2
@ Cut " bt =
N g r B &
S e
skech  smart (LI~ - & - A Features * fetchPatten - | Dispiay/Dekete Quick | Rapid
} D\mavnsmn Cx Pattern/MiTor » [ Re\a:mr\s Sn?ps sketch
Features Fastening Feat: L P T = o T
[ oo [ oG] | Fostenig esture QAOSNE D & @ E —Exg
@-.. | Surface 4 b
(|
§ Part3 fac d ] .~
&[] Annotations [ |ourve | A|SpitLine.. &
{4l Lights, Cameras and Scene Reference Geometry ~ * =)
= Material <not specified> " [H|Projected... -
§> Front Plane Sheet Metal * 4| Gomposite...
%% Top Plane =
% Right Plane Weldments » f | curve Through Ints... <]
1_: Origin Molds » [ | Curve Through Reference Points...
B Heliy/spiral 18 |Heix/spiral...
&7 3Dsketch1 &% | Part...
- 30Sketcha Mirror Part... Customize Menu -
e
B | sketch
£ | 3D sketch
2 | 3D sketch On Plane
ﬂ Derived Sketch
Sketch From Drawing
DXF/DWG....
Annotations t
ER | Design Table...
Object...
@ | Hyperink...
PiCture...
Customize Menu
z‘l‘x
#Hsometric
Model [ Mofion Study 1]
Combines selected edges, curves, and sketches into a single curve. || [editing Part | | [2] €]

- Select the 3 Sketches either from the Feature Manager tree — or — directly from
the graphics area.

BEEE
.

v

A sieicht

3D5Sketch2
Helix/Spirall

Click OK/v).

The Sketches are now
combined into 1 continuous
curve, a Composite Curve.
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6. Creating a new work plane:

a
- Select Insert/Reference Geometry/Plane LA

- Click the Normal To Curve option and select the edge and the endpoint as

noted.

T Select the Line

@ Plane > 2 and the Endpoint
¥ R 4=

Message 2

Fully defined

First Reference

m I Edge<1:>

. ) @ Perpendicular

[] Set origin on curve
[ £] coincident

{;\ Praject

Second Reference
) I Point<1>
[ ,( Coincident

{;\ Project

»

- Click OK 'v).

7. Sketching the Sweep Profile:

- Select the new plane (Planel) and open a new sketch E .

- Sketch a Circle @ and add a .165 dia. dimension @ .

- Exit the Sketch E .

1-21
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8. Sweeping the Profile along the Path:

- Select Insert/Boss Base/ Sweep @ .

- Select the Circle as the Sweep Profile S .

- Select the Composite Curve as the Sweep Path & .

Profile(Sketch?)

_Pa1h CompCuryed ,
BEREAE P 9
v % \ 7
Profileand Path  # ; _ ﬁ r — ’
o [ sketcn2 | | —
S [ CrE— =
& —
T
Options | f
Guide Cur | p =
| | S=
Start/end Tangency ¥ =
- Click OK v).

9. Saving your work:

- Click File/Save As.

I

((Geeeeetn)

- Enter 3D Sketch —
Composite Curve

- Click Save.
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