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Foreword

In this tutorial, we provide various case studies, which are from easy to difficult and combine theory with
practice. We hope to improve users’ 3D CAD/CAM skills and techniques with ZW3D.

The tutorial bases on our technical engineers’ years of experience in the industry and ZW3D, which is the
fruit of a lot of efforts and wisdom. We sincerely hope that the tutorial will do help to you, and your precious
advice on it is highly welcomed.

There are three series for this tutorial: Primary Tutorial, From Entry to Master Tutorial, and Advanced
Tutorial. From easy to difficult, they offer a step-by-step learning process that can meet different user needs.

Primary Tutorial series is for users who have little or no prior 3D CAD/CAM experience. If you are green hands
of 3D CAD/CAM software, or if you are a new user of ZW3D, we recommend that you get started with this
tutorial. Here you can learn the basic knowledge and concepts of ZW3D, rapidly master the simple operations
and workflows of ZW3D, and practice simple cases.

From Entry to Master Tutorial series is for users with basic know-how of 3D CAD/CAM software. If you have
experience in 3D CAD/CAM software and want to master common functions of ZW3D, we suggest that you
start with this series. Here you can dig deeper into the functions and master more operations of ZW3D.

Advanced Tutorial series is for users with practical experience in 3D CAD/CAM software. If you hope to have
a comprehensive command of ZW3D and get the complicated operations done independently, you can
choose to learn this series. Here you can learn to use the software more flexibly and get rich experience to
increase your efficiency.

What you are learning is ZW3D From Entry to Master CAD 2D Sketch, a master tutorial.

Thanks for being our user!

The ZW3D Team
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1 An Introduction to 2D Sketch

Since most models begin with the sketch, a 2D sketch is the basis for modeling. In ZW3D, the 2D sketch

module includes drawing tools, editing features, constraints & dimensions tools, and checkers. Also,
sketches are done in an independent environment.

Key Points:

<> Draw common 2D geometries

<> Edit 2D geometries

<> Add well-defined constraints to the 2D sketch
<> Check the 2D sketch

1.1 New 2D Sketches

In the modeling level, there are several ways to create a new sketch.

File Shape | FreeForm  Wireframe  Direct Edit  Ass ¥ SetRotation Center

¥ Extrude 2
= ey - ., AN Zoom All r
CPI I PO O i v[X[= on
Blank Entities b
Sketch | Block Extrude Revolve Sweep Loft | Fillet Chamfe ¥ Required
= = = = - [ insert Datum It Insert Curve List
- s ve Lis
Basic Shape Fv: Sketch | Profile :E* Sketch
g |qp = G- % gt AN + €8] Entire Assemt . 3D Sketch EEEe R M
T = 2 ™ Config Table Start S 0 mm ;& -
N CurveList EndE 15 mm * &
Direction v &-
Flip face direction
§ ¥ Boolean
|| ZW3D Manager.. —
[ Veriable Browser...
® 2D Sheet
el CAM Plan
Customize menu
Figure 1 Insert a New 2D Sketch

Shape Ribbon Tab/Context menu->Sketch

You can also start sketching with some commands, for example, Extrude->Profile input field->Context
menu->Sketch

2D sketches could be datum planes, such as XY, XZ, and YZ planes.
In ZW3D, the default 2D sketch is a XY datum plane.

1.2  Pre-setting 2D Sketches
1) Turn on/off Grid Point/Line and set the Grid Spacing
You can quickly access the grid-setting options in the Document Aware Toolbar, as the below image shows.
Qe a NP B-[EHE OHQ NP OFE- -
Grid Off

Grid Point

B Grid Line

Figure 2 Turn on/off Grid
Sketch Tab->Setting->Preferences

You can set the Grid Spacing of the 2D Sketch, as shown in Figure 3.
2) Orient to sketch plane
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If you want to orient a sketch plane to another point, there is a Plane View button in the Quick Access Tab,
as shown in Figure 4.

¥ Sketch Settings = NP -@-aH e nfey
| Plane View
Preferences Units mm = || & Auwiliary View Ctrl+U
Setti ﬂ Grid Spaci : & Top View Ctrl+Up
ttings
=y | ridspacing 5 I | & Isometric View Ctrl+1
|| @ Left View Ctrl+Left
Enable constraint solver : ¥ Front View Ctrl+Down
[/] Auto constrain new geometry | ® Right View Ctrl+Right
| e Back View
Auto dimension new geometr
B Bottom View
] g ¥ : -
|| Dimetric View
: #3  Auto Align F9
Reset aK Cancel | #" Align with Direction
w
Figure 3 Set the Grid Spacing Figure 4 Change the View Angle

3) Show target/Show all

If you want to view elements that are not included in the sketch, you can click this Show Target button and
all the desired objects will appear with transparency effects. Click it again, only the current sketch will be
shown.

P - M- E @{EH e nlc @y
: ShowTargetl

Figure 5 Show Target

4) Turn on/off dimensions and constraints

(Turn on/off Dimensionw
;\\ ‘ -
dem » NI OR-EH-E O LYY 2w

s

| Turn on/off Constraint |

Figure 6 Turn on/off Dimensions & Constraints

5) Turn on/off constraint status color

From the Configuration dialogue box or Document Aware Toolbar, you can set the constraint status color.

‘ Turn on/off Constraint Status Color ‘

\
\

dén » JPURE@OHNCHE-m-

¥ Configuration G R
General
General
Part 3 X
Grid spacing (mm) 5 S Gridstyle off
22 || Drawing standard |ANSI
Color [V] Display drawing border
Background [] Highlight modified dimensions
[¥] Auto change clipboard color
Display
Sketch
Files
[7] Auto sketch orientation [7] Enable 2D constraint solver
CAM [] Project edges into sketch Auto constrain sketch
User [7] Auto prompt dimension value [7] Auto dimension sketch
DM [¥] Enable external snap [] Add weak dimensions automatically
[7] Transparent constraint icon [/] Add constraints when over-constrained
[] Display inactive sketch in grey [] Display constraint status color

Drawing Sheet

TRl et A cgsat o sttt o e S| -~ M“"-.,\ ARG

Figure 7 Turn on/off Constraint Status Color

6) Set the snap filter
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 Sanp Filter |

HOMOCHGE-m{-

[£]

o
e ~» [N o-B B 8-

@ Snap Filter
[7] Enable "Smart Pick"
None M= [F-f ML
M~ MO MA
i My M1 HO

Figure 8 Set the Snap Filter
7) Turn on/off open ends

You can turn on Open Ends to help check the connectivity of your sketch. When Open Ends are turned on,
there will be a small square at each open end of the line indicating that the line is not closed.

Turn on Open Ends Turn off Open Ends

B-a-udeuRpe o= Bo@-uHe o]y -G
ﬁBSOO hﬁoo—»
35.00 35.00

r=
1
|
—0a
r—
|
L

50.00 50.00

Figure 9 Turn on/off Open Ends

1.3 Exit 2D Sketches

The Exiting the Sketch icon is available in two places, as the image below shows.

+ Modeling.73 - [Sketch1] X
& u M NP OER-EBE-@dOHSECHE- G m

El the sketch

' Exit the sketch |

L
-

B PlncVic

Figure 10 Exit 2D Sketch

1.4 Relocate 2D Sketches

After modifying your design, you might need to change the datum plane of the sketch or change the
drawing position of the current sketch. In this case, the Relocate function can be useful.

Method 1: Sketch ribbon Tab->Settings->Relocate
With the Relocate dialogue box invoked, you can reassign a new datum plane for the current sketch.

Method 2:
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In the history manager, you can right-click on the specific sketch, then click Relocate to invoke the Relocate
dialogue box. After you exit the sketch level, you can also use this method to adjust the sketch plane in the
modeling environment.

Show Maost M T
& Part001
A Relocate £3 B Slid(1)
~ €3 History
« || K L] 'L Default CSYS
[/ @Block 37 2@ 3 i‘_‘l
¥ Required M ok —
= = - MO E Elank
Plane |F2 = & Show Only
Up b i < % Suppress
Origi v & ™ Configure Feature
rigin v
[7] Reverse horizontal direction ¥ | Edit Sketch
[ Use centroid defined by Plane R
4 Cut
Figure 11 Relocate Dialog Box Figure 12 Relocate in History Manager
2 Drawing Common Geometries
2.1 Points
Sketch Ribbon Tab->Drawing->Points
Method 1: Click to create a point.
Method 2: Input point coordinates to create a point.
+ Point + Point
« | XK o ) « | o |
¥ Required ¥ Required
Point ?9.61?8,9.80892 | ¥ ¥~ AW
Point b= 1. 1465
Y: 471338 mm |
Figure 13 Create a Point with a Click Figure 14  Create a Point with Point Coordinates

Before creating the points, you can first set the point attributes following Tool Ribbon
Tab->Attributes->Point Attributes.

Right-click on the points, then select Attributes to invoke the Point Attributes dialogue box and modify.

¥ Point Attributes =]

Cotor I
Style + -

| +

Size 3 f—

All Off Teggle All On
File/Bundle

Bundles. Z3 A ") o

¥ = oK Cancel

Figure 15 Set or Modify Point Attributes

Sketch Ribbon Tab->Drawing->Points on Curve
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This command can help you create a variety of points on a curve in batches.
Type 1: Equally Spaced N Points *

Select a curve and set the number of points, then a specified number of equally spaced points on a curve
are created.

“+= Points on Curve £3
]
| X o
¥ Required
i~ ol <
Curve 1 picked @
¥ Settings

Figure 16 N Points Equally Spaced Method

Type 2: Points at Distance /I

Select a curve and set the value of distance, then an unspecified number of equally spaced points on a
curve are created.

%> Points on Curve 23
ol —
« || K (i) —F
¥ Required ===
er [ o] « 4y

Curve 1 picked &

¥ Settings

Distance 13 | E -

Figure 17 Points at Distance Method

Type 3: N Points at Distance QU

Points can be created on the selected curve according to the values of distance and the number of points.

If the arrangement of points exceeds one end of the curve, the points will be created according to the type
of extension (Linear/Circular/Reflect).

4> Points on Curve £3
a1
v | X o
¥ Required
~| ol
Mg K f g ﬁ‘u
Curve 1 picked &
¥ Settings
Distance 17 SE - /
. pi
Mumber 14 &~
Extensicn Linear =
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2.2
2.2.1 Line

4> Points on Curve £3
v | X L]
¥ Required
&gl
Pl g ‘Qj"r
Curve 1 picked &
¥ Settings
Distance 17 &
Mumber 14 : ; -
IExtension Circular - I
4> Points on Curve £3
v || X L]
¥ Required
el
Mgl
Curve 1 picked &
¥ Settings
Distance 17 &
Mumber 14 : ; =
I Extensicn Reflect =
Figure 18

Lines and Construction Lines

Sketch Ribbon Tab->Drawing->Line

N Points at Distance Method

This command can help you draw the line with two points or other reference objects.

We will focus on the “2 points” method and how to set parameters.

@ “Locking” the Length?

When the length is locked, you cannot drag to lengthen the line with the cursor, as shown in Figure 19.

1% Lline
v | X

¥ Required

1t point
2nd point

¥ Settings

111.262,58.2233

J164.854,8.24951)

Aoy bLL

¥
¥
v
¥

B2

(0]

& &
3

Length

73.80364

[ Display guides

i j_ The length is changed with
the position of 2nd point.

Figure 19

@ The “Display guides” option?

14 Line
v | X

¥ Required

1st peint 111.262,58.2233

2nd point 03.689,-15.3398
¥ Settings

Length 70

[7] Display guides

A1y BILL

N

Create a Line

g

This option is used to
lock the line length.

When this option is checked, two guidelines along the X and Y directions will appear, as shown in Figure

20.
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1% Lline E3
39 a0 49
v| X @]
¥ Required
71714 e
/175 hlA «
1st point 111.262,59.2233 ¥ i 7 R
2nd point 201.748.-13.7864 ) ARCAR
¥ Settings
Length 116.26707 5
EH_M_J toggle the display of the guide
E 3 lines on and off
Figure 20  Create a Line with Guidelines

@ Create a construction line

STEP 01| Create a line.

73.01

STEP 02| Right-click on the line and click the Toggle Type option to turn it into a construction line.

Line
L
L

Construction line

Show Constraints

. 50.00 al S
4 Cut
2 Copy
& Erase Entities
B Blank
¥ Entity Info
=  Attributes
Customize
Figure 21 Toggle Line Type

Note: Click Toggle Type again and the construction line will be converted into a solid one.

2.2.2 Polyline
Sketch Ribbon Tab->Drawing->Polyline

You can create a polyline by selecting one point at a time.

L

2.2.3 Double line
Sketch Ribbon Tab->Drawing->Double line

Figure 22 Polyline

This command can help you create a double polyline.

STEP 01| Set the left and right widths.
STEP 02| Pick points to draw a double line.



2D Sketch ({{LLLLLLLK
STEP 03| If you want to add arcs to the line, please check the Insert arc at the corners option. The radius of

the arc is determined by the Left or Right width as shown in Figure 23.

] Double Line 243

[v][X% o

¥ Required

Points 4 picked ¥
¥ Settings

Left width 5

ik 4

Right width 2
Insert arc at the corners
|| Close double-lines

Create the full arc at the outside
corners of each line segment
Figure 23 Double Lines with Arcs

Note: If you want to create a closed double line, please check the Close double-lines option as Figure 24
shows.

#1 Double Line 22

v | X (@]

¥ Required

Points 4 picked v &

¥ Settings

Left width 3

Right width 5

Insert arc at the comers [ —#— —‘

Close double-lines ‘ ‘ll |
N
-

Figure 24  Closed Double Lines
2.3  Circles, Arcs and Ellipses
2.3.1 Circle
Sketch Ribbon Tab->Drawing->Circle
You can create a circle in different ways.

1) Boundary

You can draw a circle by specifying its center and a boundary point on another geometry.

O Circle £3
v || X Ll
¥ Required

141.33R

Olel00/o
Center 704,665,138.609

Boundary| 677.053,0]

Figure 25 Boundary
2) Radius

This is the default method to create a circle. You can draw a circle by specifying its center and the value of
the radius/diameter.



2D Sketch (LKL

3) 3 points

(O Circdle )
(v]X]
¥ Required
Ol@|0o[O]
Center 627.077,203.31 ¥ & -
© Radius ) Diameter
Radius E mm ﬁ S

Figure

26 Radius

43 00R

S

>

You can draw a circle by specifying three points on the circumference. This method is useful when you
want to make the circle tangent to other geometries.

O Gircle £2
(v]X]
¥ Required
1st point  796.645,236.378 vy &~
2nd point 592.893,238.015 ¥y &-
Through |592.893,159.459 vy &-
Figure 27

4) 2 points with radius

Three Points

You can draw a circle by specifying two points and the radius.

5) 2 points

(O Circle £2
(v]X]
¥ Required
@ B)®
1st point £9.1311,32.8337 ¥ &-
2nd point 50.5375,27.9007 vy &-
Radius mm 5 | & -
¥ Settings
Location M i s
Figure 28

108.90R

MN.70R

2 Points with Radius

You can draw a circle by specifying the two endpoints of a diameter.

) Circle 3
v|X
¥ Required

0)

O

O

B¢

1st point  91.0377,43.4258 v -
2nd point|55.5533,25.5959 | ¥ & -
Figure29  Two points

14.81R
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g

The “Location” option

When two boundary points are picked and the radius is specified, there could be two possible circles. So in
Location input box, you can select the needed one, see Figure 30.

() Circle

« || K

¥ Required

O0I0ILIO
1st paint 767168734731 ¥ D -
2nd point 806.329,-855273 ¥ U -
Radius 47 S E -
¥ Settings
|Location 089, -164.909 IR '|
2.3.2 Arc

Sketch Ribbon Tab->Drawing->Arc

() Circle E3

v || X L

¥ Required

O|© 00

1st paint 767.168,-734731 | ¥ 0 -

2nd point 806.329,-85.5273 | ¥ I ~

Radius 4 S &~
47.00R ¥ Settings

Location 23.333,-3.62754 R IRV ‘I

Figure 30 2Points-Radius method

STEP 01| Pick two points and determine the center.

STEP 02| If several different results are available, you could select one by checking the parameter
(Clockwise/Counter) or Location parameter.

~ Arc
v | X
¥ Required
~ @
Center 928.827,39.3851 | ¥
1st point 1074.72,-101.679 | ¥
2nd point 975711,197616 | ¥
¥ Settings
O Come
[ Use designer arc

23

LiJ

g

What does “Designer arc” mean?

~ Arc 3
¥ || X L
¥ Required

~ TP
Center 928827293851 | ¥ U -
1st point 1074.72,-101679 | % & -
2nd point 975711197616 | ¥ &~
¥ Settings
[ Use designer arc

Figure 31 Arc

47.00R

Check this box to use a designer arc instead of a regular one. A designer arc is a NURB curve that matches
the tangency of the arc but has zero curvature at the endpoints.

~ Arc

[v] X

¥ Required

AT q;

1st point 847.063,-133.271
2nd peint 991.239,-150.088
Threugh 906.808,-83.2706
¥ Settings

Use designer arc

RSO COIE <4

23

Li]

Figure 32

Designer arc

10
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2.3.3 Ellipse
Sketch Ribbon Tab->Drawing->Ellipse

There are four ways for you to flexibly create an ellipse with points.

O Hiipse 22

v | X L T

¥ Required i

ojfsjlc]e;

1st point 668252463734 | ¥ & 46

2nd point 1522469679 | ¥ &

¥ Dimensions

Width 70. < ¥

Height 15 H - i
| 70 — '

Start Angle 0

End Angle 0

Figure 33 Creating an Ellipse
1) Center
You can draw an ellipse by specifying its center and one corner of the circumscribed rectangle.
2) Corner

You can draw an ellipse by specifying the diagonal points of a rectangle.

O Ellipse b= O Ellipse
X e [v] X o b
¥ Required ¥ Required

&lololo ole|[clle | |==——557962
1st point  2849.11325.35 ¥ &- 1stpoint  -136.815,7.51592 v &~ { _T
s F"‘i”t v ®- T_ 2nd point  -192.611,-30.9554 Y &~
¥ Dimensions 422,491 ——6— ¥ Dimensions 384713
With GSTE mm Width -55.79617 mm \‘,.
Height daani mm Height 3847134 mm :
StartAngle 0 deg 3 L - L 679.66 1 StartAngle 0 deg - ¥ -
End Angle ° deg - T End Angle 0 deg - | ¥ -

Figure 34 Center Figure 35 Corner

3) Center with a certain angle
Based on the Center method, it requires an extra parameter, the angle of the ellipse.
4) Corner with a certain angle

Based on the Corner method, it requires an extra parameter, the angle of the ellipse.

© Ellipse £  Hlipse =
)X o b v |[X ok
¥ Required ¥ Required
Y [ (s — <4 BTN PO S, p—

olle] ojle] A~ O)|®]o] @

st point  3014.74,1372.02 & st point  3014,74,1372.02 ¥ ®- 2 \
, - q
2nd point 4 2nd point ¥ &~
< ; P > 10

¥ Dimensions / ¥ Dimensions

Width 2 mm % 10 / Width » rm \/
20
Height ) mm 2 \>/ / Height 10 m
. < \ P

Start Angle 0 deg * = Start Angle 0 deg ; U~
End Angle 0 deg o - End Angle 0 deg - U~
Figure 36  Center with an Angle Figure 37  Corner with an Angle

2.4  Rectangles and Polygons
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2.4.1 Rectangle
Sketch Ribbon Tab->Drawing->Rectangle

There are four ways to create a rectangle, which are similar to creating an ellipse (Please refer to Chapter
2.3.3). Among them, The Center-Corner and Corner-Corner methods are frequently used.

1 Rectangle £
1
o x o L
¥ Required
K || x| .|
_ 120
1st point 215.800,-71.7644 ¥ D -
2nd point 492732718056 ¥ O -
¥ Dimensions
T
Width 200 : b 200 .
Height 120 :

Figure 38 Rectangle
2.4.2 Polygon
Sketch Ribbon Tab->Drawing->Polygon

STEP 01| Select a method to create a polygon.
STEP 02| Set the geometric parameters, such as the center, radius and number of sides.

) Polygon b 4
(| F4 /
v|X ¢ R186.00
¥ Required
|
@ECO0O0
i
Center ¥y & -
Radius i] & -
¥ Settings
Sides 8 - s
Angle 0 h

Figure 39 Polygon

When creating sketch geometries, the polygon constraint is automatically added. Nevertheless, the
dimension constraints should be added manually.

Figure 40 Drag the Polygon

1) Inscribed radius & Circumscribed radius

These two methods allow you to create a circle that is tangent to the polygon by specifying its center and
radius. Different results are as the images below show.

12
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() Polygon () Polygon

v |X L | X ® b Py

¥ Required il ¥ Required g S

~
eECO00 |/ X ciclelololo IS
Cente| Inscribed Radius [2.2293 v &~ 7 Center -381.911,-32.2293 v - 4 )4

— —
Radius mm ;[ - Radius %
¥ Settings ¥ Settings

Sides 6 A Sides 6 .| T \/

Angle deg . 2 Angle

—
=

o
o
[=)
I

[t=]
K

4

Figure 41 Inscribed Radius Figure 42 Circumscribed Radius

2) Inscribed boundary & Circumscribed boundary
These two methods allow you to create a circle that is tangent to the polygon by specifying its center and
boundary point. Different results are as the images below show.

O Polygon = O Polygon £3
v | X E | X L

¥ Required ¥ Required

c]Clelclo]e GERCOO0O

Center  3025.92,1373.14 Yy &- Center  3000.43,1369.35 Yy &~

Boundary| 3057.98,1359.24 K D [Boundary| 3026.78,1347.03 [v |-

¥ Settings . ¥ Settings

Sides 6 A Sides 6 ECA

Figure 43 Inscribed Boundary Figure 44  Circumscribed Boundary

3) Side length
You can draw a polygon by specifying a corner point and then inputting the side length.
4) Side boundary

You can draw a polygon by specifying a corner point and then a boundary point.

O Polygon ) Polygon
[ ] o b
v|X b | (v | X oD J—
¥ Required ¥ Required Ve N
ClCle (0]0]®, iclC / \
COO0O | |
Corner -579.108-77.5796 vV &~ | ‘F\
. Corner -795.159,-94.6497 ¥ &- | ‘
Length 31 mm |- AN /]
Boundary  -763.822,-94.6497 YV &~ \ /;"
¥ Settings /S
Sides 6 - ¥ Settings \ /’
Angle 0 deg o ¥ - Sides 6 - ~—
Figure 45  Side Length Figure 46  Side Boundary

After creating the polygon, you can drag its center to redefine its location and size.

2.5 Slots & Notches
Sketch Ribbon Tab->Drawing->Slot

This command can help you create a slot by specifying the centers of two circles and the radius.
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) Slot
(v]X

¥ Required
-1006.88,-94.6497
2nd center -931.465,-94.6497

© Radius

1st center

K«

() Diameter

Radius 14 mm . ¥ -

Figure 47
Sketch Ribbon Tab->Drawing->Notch

This command can help you create a notch on the curve.

Figure 48

2.6

Sketch Ribbon Tab->Curve->Point curves

Splines

Slot

Notch

"% Notch

« | X

¥ Required

Curve  Cv188
Base Cv198

Slant 47.5921,15.3971

@ @

&
|@n

¥ Options

Height 10

Angle E

3

3

1
1

a
o
2

“r

(]
.

This command can help you create a spline by defining the points that it must pass through.

STEP 01 Click to pick the points.

STEP 02| Define the constraints for each point. Unfold the Points List, select a point and then set the

constraints according to the requirements.

As for the spline in Figure 49, the Continuity Type of its starting point and endpoint is set to be G1

(Tangent).
“v Point Curve “v Point Curve
— —
v | X 0 v X L
v Required v Required
Point v & Point 70,40 v &~

» Constraints v Constraints

Gl (Tangent) A
Tangent direction 970500767 ¥ &

Points List 4 picked Continuity Type

v Parameterization
Reverse direction
Degree degree 3 2 L
[] 61 Magnitude 118,54945

[7] G2 (Radius) 9.22717

[] Create curve open

Fairing Variation -
II’| <]
: -, Point<2> &
Points List Point<3> %
&
Figure 49

[#]

Creating a Spline

Note: If you want to create a closed curve, simply uncheck the Create curve open option under

Parameterization.

14
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Sketch Ribbon Tab->Curve->Control Point

You can use control points to create a smooth curve.

Figure 50

4 Control Point
v| X
¥ Required
Points 4 picked
¥ Parameterization
Degree degree 3
¥ Curvature Plot

Display curvature

Scale

100 -

Sample f1.20)

Draw comb toward outside

Creating a Curve with Control Points

Note: As for the Degree option, the degree of the curvature needs to be lower than the

number of control points

For example, if you want to create a 6-degree curve, you need to specify at least 7 points. The higher the
degree you choose, the more calculation needs to be done by the program. So far, the highest degree
ZW3D can support is 6, and we recommend that you create curves of 3 to 5 degrees.

Sketch Ribbon Tab->Curve->3 Point Conic

You can create a conic curve by specifying 3 points.

[\ 3 Point Conic

v || K

¥ Required

Start point
End point

© Tangent

392.657,-120.228
474.227,-121.005
() holder

« «
I

Figure 51

Sketch Ribbon Tab->Curve->Point Cloud Curve

Point 471.304,-35.4324 ¥ & -

¥ Parameteriation
Conic Ratio

Parabolic = 0.5
[ 4 1 p ]

050+
Elliptical < 0.5 < Hyperbolic

Creating a Conic Curve

You can create an open or closed curve that passes through a cloud of points. Besides, you can specify the

tangent direction of the starting point or endpoint.

Note: The curvature combs will not appear when you’re creating the curve.

15
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“I* Point Cloud Curve 53
[v] % )
o ¥ Required
Start point 349.204,93.2224 | ¥ &~
Points 5 picked M
w Options

Degree degree 3 -
Create curve open

v Constraints

Start tan I:I A -
Weight 1 =

End tan ¥ -
Weight 1 -

Fairing Variation -

Figure 52 Point Cloud Curve

2.7  Equation Curves

Sketch Ribbon Tab->Curve->Equation

You can create a curve with an equation. Predefined curves are also provided.

STEP 01 Double-click on an equation.

STEP 02| Use the default insert point (0, 0, 0) or pick a new one to insert the equation curve.

% Equation Curve

Equation Input

Coordinate £

QB0 2pitan(Ey | &

=
Double click to select

W= 2Pt En(360%)-2"pit cos(360°) 4 the equation

Add into List->
tvariable
Min |00 Max 10
Units for trigonometric functions
Radians @ Degrees

L Remoy
Curve varisble Update emove
Degree degree 3

Interpolate points 100

)] Pick ancther insert peint New itis

000000 ﬁ

oK Caneel

Figure 53 Insert an Equation Curve

2.8 Continuous Curves

Sketch Ribbon Tab->Drawing->Draw

You can use the Quick Draw feature to create a continuous closed or open curve without switching
between commands.

During the creation of a continuous curve, two symbols ( =/ Connective & " Tangent) will appear next to
the selected point. They indicate the status of tangency at this point.

The default status is = Connective. Clicking again will toggle the active status.

(2]

Figure 54 Quick Draw

16
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g

Geometries that can be drawn with Quick Draw

1) Arc

When the active status of tangency is = Connective, press and hold the Alt key while selecting the
endpoint of the arc.

Pick the third point to determine the midpoint of the arc (point 4 below).
Middle-click when you are done drawing the arc.

4

R30.00

* Alt

1 2 —
Figure 55  Creating an Arc/Circle with Quick Draw
2) Circle
Press and hold the Alt key while selecting the center of the circle.
Pick a point as the boundary of the circle.
Middle-click when you’re done drawing the circle.
3) Curve through points

a5

Figure 56 Creating a Curve Through Points with Quick Draw

STEP 01| Pick a point as the starting point of the spline.
STEP 02| Press and hold the Alt key while defining the second and third points.

STEP 03| Keep picking other points without pressing the Alt key.

2.9 Offset
STEP 01] Select the curves and set the value of offset distance.

STEP 02| If you find the direction incorrect in preview, check the Flip the direction option to change it. If you
want to offset the curves in both directions, simply check the Offset in both directions option.

STEP 03| Check the Insert arcs at convex corners option to create the full arcs at corners. The radius of the
arc is equal to that of the offset distance. If you check the Add fillets to hard corners option, fillets
will be created between two adjacent curves according to the assigned value of the radius.

STEP 04| Set other parameters, for example, the offset number, according to the requirements.

17
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ll

Distance 6 HE 2
[ Flip the direction

Offset in both directions

¥ Corner Contrel

Insert arcs at convex corners

[] Add fillets to hard comers

Number 1
Split at self-intersections
[ Delete bowties from offsets

Figure 57  Offset the Curves

2.10 Blend

You can create a blend curve between two selected curves.

Select the first curve. The cursor’s position is the starting point of the blend curve.
Select the second curve. The cursor’s position is the starting point of the blend curve.

STEP 03| Define the type of Continuity of the starting point and endpoint. Adjust the value of Weight to get
a real-time preview.

STEP 04| Check the Display curvature option to preview the blend curve.

STEP 05| Middle-click to get the result.

B — oo 1

<y, v X 0

.. Blend =

§ v Required
A i
: % Curvel #50
= P, Curve2 319
= Tay urve.
X
i N ¥ Start Point

Continuity ~ Tangent
Weight

1000 2| ——

Keepside ~ © long () Short

v End Point - '

Continuity ~ Tangent
Weight

1820 7
Keepside ~ ©Llong () Short
¥ Settings

Trim Trim both
Display curvature

Figure 58 Blend Curve

2.11 Text
2.11.1 Ready sketch text

Sketch Ribbon Tab->Drawing->Ready Sketch Text
You can create a sketch text horizontally or along a curve and set its font, style, and size.

To edit the sketch text, simply double-click on it and proceed to modify it, its font, style, or size.

18
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.A ReadySketch Text bx]
« | X L]
\L,_ ¥ Required
Origin 13572120808 ¥ & -
30 A
Text ZW3D CAD/CAM &
|
¥ Font
Font @Arial Unicode MS
[} Style Regular
[ Size 30 &
¥ Settings
Curve V12846 &
#0 Change Ready Sketch Text String b
« || X L]
¥ Required
Entity #14792 &
Text ZW3D All-in-one| &
. v Font
g Editing
o Font @Arial Unicode MS
Style Regular
Size 20 &

Figure 59 Create/Edit Ready Sketch Text

@ How to enrich your design with Ready Sketch Texts?
One way it to extrude the sketch of the Ready Sketch Text to get a solid.

The other is to wrap it around a surface, then create an inlay or embossed feature.

Figure 60 Design with Ready Sketch Text

2.11.2 Text
Sketch Ribbon Tab->Drawing->Text
This command can help you create a text feature in the sketch.

Note: It's can’t be used in the modeling environment.

/WD Deslign

Figure 61 Text
2.11.3 Balloon

Sketch ribbon Tab->Drawing-> Balloon
Use this tool to create a text annotation or image balloon at the selected point.

To edit the text string, simply double-click on the text annotation.
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2.12 Ready Sketch
Sketch Ribbon Tab->Ready Sketch

Figure 62

Bncentric Circles|

K4

Balloon Annotation

You can choose from the predefined sketches and insert one anywhere. The ready sketch geometries are
well-defined. That said, you can edit the value of the dimensions to change their size.

Over-defined
Under-defined
Unsolved

Well-defined

g

70.

00

Turn the sketch into a block.
Right-click on the block and click Save to Ready Sketch in the shortcut menu.

3 Edit Curves

3.1 Fillet

o X IR 12|60 2 &

W -

T

a

Pick from List

Show Constraints

i Make Block

Move

Copy
Mirrar

Cut

Copy

Erase Entities
Blank

Show Only
Entity Info
Attributes

Customize menu

Figure 64

Sketch Ribbon Tab->Edit Curve->Fillet
STEP 01] Select two curves and set the value of the radius.

= 100.00 -
I e —
50.00 O
10.00 l /<EP +,
$ R3.00 R8.00

Ready Sketch

o

How to add your custom block into the Ready Sketch library?

S Al dd Ml Y

Pick from List

Show Constraints

Cut

Copy

Erase Entities

Erase Block and Instances
Blank

Show Only

Entity Info

Attributes

Override color attributes

J Regen

Save to Ready sketch

Custernize menu

Customizing the Ready Sketch Library
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STEP 02| Middle-click or click the OK button to finish filleting.

i &1 i

rn
o

76.00 76.00
@ :
R16.00

I 150.00 | I

150.00 ! L 150,00 +1

Figure 65 Fillet

Sketch Ribbon Tab->Edit Curve->Fillet Chain

STEP 01| Select the chain of curves.
STEP 02| Define the value of the radius.

Middle-click or click the OK button to finish filleting.

Figure 66 Fillet Chain

3.2
Sketch Ribbon Tab->Edit Curve->Chamfer

Chamfer

There are three ways to chamfer a sketch. The following example will be done with the 2 Setback Values
method.

STEP 01| Pick two curves.
STEP 02| Set the values of two setbacks.

Determine the types of Trim and Extension according to the requirements (You can refer to Figure
18) and click OK to finish the operation.

[ Chamfer = .
- "
" v| X
¥ Required
—
L 2IE. 12001
T x
1st curve #580 & 20,00 ¥
70.00 [
2nd curve #305
1st setback 12 B
2nd sethack 25 @ -
ﬁ T
e 0 _ ¥ Settings doa _ 1
Trim Trim both -
“n Exten Circular i
= 100.00 l . .
Figure 67 Chamfer

Sketch Ribbon Tab->Edit Curve->Chamfer Chain

STEP 01| Select the chain of curves.

STEP 02| Set the value of the setback.
STEP 03| Middle-click and the chamfers between each group of adjacent curves will be created.
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T M 1 (7} Chamfer Chain 52
MNeal
o || X L]
¥ Required
70.00 [ & | Sethack 10 @
¥ Settings
1 Trim original curves
Ja _
¥ [S d
" ﬁ
[ 100.00 -
Figure 68  Chamfer Chain
3.3 Trim

Sketch Ribbon Tab->Edit Curve->Power Trim

When the cursor is over an entity, press and hold down the left mouse button to trim it.

Hold down and drag the left
mouse button to trim the entities
/—‘—‘\ /
/ \ ‘/}/ =
Y2 ¥z
+ +
\\__,//

Figure 69 Power Trim

Note: You can’t trim a closed curve.

>

7 X

Figure 70  The Availability of Power Trim
Sketch Ribbon Tab->Edit Curve->One Touch Trim

You can trim the selected curve with the nearest intersecting or non-intersecting curves as the boundaries.

STEP 01| Select the curve.
STEP 02| Click OK to finish trimming.
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L3
ﬁ
JI One Touch Trim
v |[X] 0
K ¥ Required
L3

Figure 71 One-Touch Trim

Sketch Ribbon Tab->Edit Curve->Trim/Extend
STEP 01| Select the curves that you are trimming or extending.
STEP 02| Select the destination curve.

STEP 03| Middle-click to finish. If the selected curves and the destination one is intersecting, the selected
curves will be trimmed. Otherwise, they will be extended.

Note: You can refer to Figure 18 for the types of Extension.

». Trim/Extend 2
v || X 6
¥ Required
Curves 3 picked b2
¥ Setting
Extensi Reflect

these two curve this curve segment
segments are extended. is trimmed.

Figure 72 Trim or Extend
Sketch Ribbon Tab->Edit Curve->Trim/Spilt Curve

Select the curves as the boundary curves (Blue ones in the image below).
Pick the curves and set the Trim mode (Keep/Delete/Break).
Middle-click to finish.

Boundary curves Trim mode: Delete Trim mode: Keep

Figure 73 Trim/Split Curve

Sketch Ribbon Tab->Edit Curve->Trim/Split at Points

You can trim or split the curve at selected break points.
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STEP 01| Select the curve.

Pick the breakpoints.

STEP 03| Select the segments to keep them or middle click to split the curve.

Sketch Ribbon Tab->Edit Curve->Trim/Extend to Corner

You can create a corner by trimming two curves that intersect or extending them if they are not parallel.

STEP 01| Select the first curve to keep one side.
STEP 02| Select the second curve to keep one side.

Click OK to finish.

Break Points

(@]

|

/—\

—~—

Keep Segments l i i

Figure 74 Trim/Split at Points Figure 75 Trim/Extend to Corner

Sketch Ribbon Tab->Edit Curve->Delete Bowties

When the offset distance of curves with fillets is greater than the fillet’s radius, bowties will be
automatically created and require manual deletion.

STEP 01] Select the bowties.
STEP 02| Middle-click to finish deleting.

(. ) a )

+ + +
1€’ Delete Bowties
v | X (i}
¥ Required
e :
ﬁ
+ +

N IJ o J

Figure 76 Delete Bowties

Sketch Ribbon Tab->Edit Curve->Spilt at Intersections
You can split the curves at self-intersections or curve-curve intersections.
STEP 01| Select the bowties.

STEP 02| Check the Settings options according to your actual geometries, then middle-click to finish splitting
the curves at the intersections.
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/.,_ __\ D Split at Intersections £ /+ +\

v || X L j ¥ ¥2 \&
¥ Required

¥a L€ ¥3

¥ Settings R v

N /

Figure 77  Split at Intersections

3.4  Trace Profile
Sketch Ribbon Tab->Edit Curve->Trace Profile

Most of the geometries in the sketch are references, only a few geometries are useful for future modeling.
Trace Profile is designed to help you specify which parts of the sketch are for modeling.

1) Specify the profile

When the Trace Profile dialog box pops up, you can click the parts that are for modeling and they will turn
blue.

@) Trace Profile £2 | |
- J
v | X o e
¥ Required // / \\‘
Point & \

/
/ R25.00
/
f
urve ﬁ -
("] Ignore intersections. yd
/
/
/
{
\
\
\
\
\\\;77 T

Figure 78 Specify the Profile

\

|
|
I}
)
/
/
/
y,
N S

Then, return to the CAD module and execute other modeling commands like Extrude. And you will find
that the base of your model is the traced part.

<
»

Figure 79  Trace Profile as the Base of Modeling

Wiy

2) Delete trace profile
Sketch Ribbon Tab->Edit Curve->Delete Trace Profile

After clicking this command, you can select the trace profile you want to delete.

4 Edit Splines
Sketch Ribbon Tab->Edit Curve->Modify
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You can modify the position, tangency, and radius of curves at any point on the curve. Let’s take a through
the point curve as an example and see how to modify it.

1) Add the point

Pick any point on the curve, except the existing ones. They will automatically become new points that the
curve will pass through.

2) Delete the point

Pick any existing point, then right-click and select Delete Point in the context menu to delete the selected
point.

Q
i
| Reverse Tangent Direction
Delete Point
f,/ Delete G1

Delete G1 Magnitude
Delete G2

Figure 80 Delete the Point
3) Modify the tangency of any point

Pick a point, and the control handle which controls the tangency, magnitude, and radius of curvature will
appear. To modify the tangency, you can directly drag the control handles or enter values.

If you check the Display inflection points and Display minimum radius options, the inflection points and
minus radius will appear as shown in the image below.

A Modify 2

v || X L -
¥ Required .

Curve 11468 & b M

Point [ & |« f drag the control handle

Tl Constisiic k644348 to modify constraints

Tengent direction 0446,-0.42656 ¥ & - - ; M

Reverse direcion min radius 4 _

Gl magnitude | 25408804 | B v \\0‘\ j/ g

G2 radius 106.82205 - - N rrs o A

» Modification inflection point \-\‘ 7T \

» Curvature Plot \‘“-, g

Figure 81 Modify the Point
4) Modify the curve with control points
Select the curve, and then click the Convert to Control Point Curve button.

After that, the selected curve becomes one with control points. Then you can modify the control points to
shape the curve.

) Modify = # Modify 2
v || X i v || X o
¥ Required ¥ Required
Curve 1468 & Curve V1468 &
p Constraints » Constraints
¥ Modification ¥ Modification
Convert to Control Point Curve ﬁ Soape s
» Curvature Plot Add Delete
Modify Position
Reduce Refit
Modify the curve globally
» Curvature Plot

Figure 82 Convert to Control Point Curve
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5 Import References

5.1 Reference

Sketch Ribbon Tab->Reference->Reference

When you are drawing some geometries, especially the structure of a surface, you might need to refer to

some external geometries of the model. With the Reference command, you can choose how you’d like the
reference geometries to be in the Reference dialogue box.

P Reference 3
v || X L)
¥ Required

e aen Al
Covefoce [ %

¥ Settings

Construction geometry

¥ Association

[1] Record state
Ref Part Part001

Ref Feature Sketch3

Figure 83 Reference
1) Curve/Face

In this mode, you can choose a curve or a face from the external model, and a curve projected from the
external curve/face will be automatically created on the sketch plane.

P> Reference &2
¥ | X o
¥ Reguired
.

e~ L ca—"
: a4r ./_,,\ /
| T L ' ¥ Settings
Y L / - /
|
|

J ansEy Construction geometry
.
an

‘‘‘‘‘‘ ¥ Association

.

o A" =" [] Record state

Ref Part Part001

Ref Feature Sketch3

Figure 84 Projected References on the Sketch Plane

2) Intersection Curve

In this mode, you can choose a face which is intersected with the current sketch datum as reference. Then,
a curve indicating the intersecting part will be generated, as shown in Figure 85.

3) Point

Like Curve/Face, this mode requires you to select a point. Then, a reference point will be generated on the
sketch datum.
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P Reference 3
™ Reference 3
¥ Required L —
AL
Face Point ¥ &~
¥ Settings ¥ Settings
Construction geometry Replace %
© Intersection O Silhouette ST
¥ Association [ Record state
["] Record state Ref Part Partd01
Ref Part Part001 Ref Feature Sketch7
Ref Feature Sketchb
Figure 85  The Reference Curve Figure 86  The Projected Reference Point

4) Intersection point

Like Intersection Curve, you can select a curve which is intersected with the current sketch datum as
reference in this mode. Then, the intersection point will become a reference point.

5) Reference datum

By selecting an external datum, a projected reference curve will be created.

/{_o{_"‘
\\ .
T~ # Reference 52 # Reference 53
~
o .
2 v Required ¥ Required
/ AN Y
/ o e [l sl 2| PP e
‘ —
] e
i ¥ Settings ¥ Settings
<t Consucion geomety —
| ) Line © Point
! — ¥ Association
| ¥ Association
i

i [ Record state [C] Record state

B / Ref Part Part0D1 — Ref Part
e \“\\ /f RefFeature  Sketch? [z
Figure 87 The Intersection Point as Reference Figure 88 The Projected Reference Curve

5.2 Image
Sketch Ribbon Tab->Reference->Image
This command can help you refer to hand-drawn sketches when modeling.

Specify the path of the image file.

Determine the insertion position of the image. You can change the size of the image by dragging its
opposite corner or specifying the width and length in the Image dialogue box.

2 Image b
%]
¥ Required

Filename  HE_15710336117651.png &

1st point 1.76327,0 v
2nd point 8456906231773 ¥ & -
Sas

][]
¥ Settings
Width 82 &
Height 23 &

Angle 0 deg

Flip None
Lock aspect ratio
Opague

Embed image file

Figure 89 Inserting Reference Images
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6 Edit the Sketch

6.1 Pattern
Sketch Ribbon Tab->Basic Editing->Pattern
In the 2D sketch level, you can find linear and circular patterns.
1) Linear Pattern
Select an entity.
Note: The selected entity will be highlighted in orange.
Specify the direction and parameters (such as Number and Pitch Distance) of the pattern.
Determine the second direction and parameters of the pattern according to the requirements.
Select the unnecessary instances and toggle them to be off. Then, those entities will turn red.

2) Circular Pattern

Select an entity.

Specify the center.

Set the parameters of the pattern, such as Pitch Angle and Span Angle.
Select the unnecessary instances and toggle them to be off.

Fattern = i it Pattern £2
v || X (] PRNY — 1
v Required mn//\ ) v || X
asa ,// B \\\\ ¥ Required . T -
T . o RN T X B
Bas 10 picked v <=7 ana o @ 7
Direction 07071107071 | Y & - [P 888 |%ad
LN
Spacing Number and Pitch " Base 10 picked ¥
e === _ A
Number 3 : jb | 1 Center 0{0 ‘\v; ; - 140 I -4 |
Pitch dist 100 A ‘L. - onc pich and s | ‘ |
Span dist 100 | pacing itch and Span \ i
pan di LN : s e
Direction2 070711070711 | ¥ & Number 5 - ' |
A _ '\ l |
Spacing Number and Pitch M Pitchangle 35 L ® - X T
Number 3 & \I \/ N
Pitchdist 100 t® - L Spanangle | 140 L|E - \
Spandist 100 X
¥ Instances to Toggle A
Instances to Toggl -
Vo Toggle instances Toggle ¥ /
Toggle I 7 on and off
Figure 90 Linear Pattern Figure 91 Circular Pattern

6.2 Move/Copy/Rotate

Sketch Ribbon Tab->Basic Editing->Move

STEP 01| Select the entity that you are moving.

STEP 02| Determine a reference point and a destination point.
STEP 03| Specify the direction of movement, angle and scale according to the requirements.

i Move
v |[X]
¥ Required
Entities
From point
To point

¥ Settings
Direction
Angle

Scale

4 picked ¥
440,77.5 v &~
440,115 M

Two points i
5 B
08 = A

125

R10

195 1
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Figure 92 Move the Entities
Sketch Ribbon Tab->Basic Editing->Copy

In addition to all the Move parameters, you can specify the number of copies.

STEP 01| Select the entity that you are copying.
STEP 02| Determine a reference point and a destination point.

Specify the parameters.

id Copy 32
a1

v [ X L]

¥ Required

Entities 4 picked ¥

From point 140,115

To point 440,88

LR <4

¥ Settings

Copies 3 : i =
Direction Twe points i
Angle 1] & -
Scale 1 s v

f 195

Figure 93 Copy the Entities

Sketch Ribbon Tab->Basic Editing->Rotate
You can directly rotate the entity or rotate it while making copies.
STEP 01| Select the entity and define the base point.

Set the angle of rotation by specifying a value (when the Angle option is checked) or the rotating

points (when the Points option is checked).

Select a rotating method, Move (Figure 94) or Copy (Figure 95).

I~ Rotate EX
1

v | X L]
¥ Required

Entities 10 picked

<

Base point 485,24 9667 ¥ & -
(@ Angle () Points

Angle -90 & - &

@ Move () Copy 1

Figure 94 Rotate—Move the Entities

iI> Rotate
lv|X oD
¥ Required
Entities 10 picked
Base point | 485,10.6889

© Angle ) Points \

&«
|&
.«
/
<
S
=
\/'

= -90 aa —
¥ Settings

Angle a0 deg

¥ Settings ﬁ o
) Move © Copy

Copies 3 A

)

30



2D Sketch (LKL

Figure 95 Rotate—Copy the Entities

6.3  Mirror

Sketch Ribbon Tab->Basic Editing->Mirror

Select some entities.

Determine the line of symmetry (a geometric or construction line).

Check the Keep original entities option to keep the original entities if necessary.

ki Mirror geometry =G +
v | X 6 P
¥ Required

Entities 10 picked v e

Line 159.678,-152.475 IV
¥ Settings

|| Keep original entities

Figure 96 Mirror the Entities
Notes: 1) The mirror constraints are automatically created.

2) When you change the size of the original entities, the mirrored entities are auto updated.

Change the original entities size,
the mirrored entities are changed.

Figure 97  Auto-updated Mirrored Entities

6.4  Scale/Stretch/Drag

Sketch Ribbon Tab->Basic Editing->Scale

Select a scale type, Factor or Point.

Select the entities and define the base point.

Select the scale method, Uniform or Non-uniform. Then, define the related parameters.

ld Scale 2
[ |
v || X L
¥ Required
Scale type Factor
Entity 7 picked

PR

Base point | 25,20.7758 ¥
Method Mon-Uniform
Uniform
X scale 3
¥ scale 2

¥ Settings

[] Make copies
Nurnber 1

Figure 98 Factor—Non-uniform Scale
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Note: If the scale type is Point, the value of scale will be automatically calculated according to the
information of the point.

(Value of Scale = distance between the To point and the Base point/distance between the From point and
the Base point).

14 Scale 22
v || X
¥ Required
Scaletype  Point
Entity 7 picked

Ky

Basepoint 255

<«

Method Uniform

From 25287758

To 2515

¥
¥ .
"From" point
Frol M
To X ¥
Frol ¥
ToY M
¥ Settings "To" point
[_] Make copies
Number 1 .
Base point

Figure 99 Point—Uniform Scale

Sketch Ribbon Tab->Basic Editing->Stretch
You can stretch both well-defined and under-defined geometries.

STEP 01| Select the necessary points within a rectangular. As Figure 100 shows, the selected points will be
marked in green circles.

STEP 02| Determine the From point and the To point.
STEP 03| Set the direction: Two points method.

30 {

-‘

PE]

To point

T

| L -/
|
|

60 From point

Figure 100 Stretch the Points

Sketch Ribbon Tab->Basic Editing->Drag
Select the entity and define the From point.
Define the To point.
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g

f2

The additional Drag parameters?

i3

Figure 101

| Drag
=

v || X

¥ Required

From point #5120

133.184,26.0483 | ¥

¥ Additional Drag

To point

Geometry
Dimensions

[7] Relaxed solution

&
‘

<« <«

Simple Drag

If you want to drag more geometries at once, you can select them in the Geometry box, as shown in the
left image of Figure 102.

If you want to drag some dimensions together, you can define them in the Dimensions box, as shown in
the right image of Figure 102.

¥ Additional Drag

1 picked

Geometry

K KL

Dimensions

Relaxed solution

Additional geometry

l -

I

¥ Additional Drag

Geometry 1 picked ¥
M

1 picked

Relaxed solution

Dimensions 2

Figure 102 Additional Drag

[ Additional dimension

/i
=/

3

If you want to drag the entire closed geometry, simply check the Relaxed solution option.

7 Constraints

T

21.00

K]

iz

/1

L - /2

A

71

7.1

/3

Setting Constraint Status

1) Customize the constraint color

¥ Additional Drag
Geometry

Dimensions

Relaxed solution

&} Drag B
v |[X] @
¥ Required

From point 24670 &
To point ¥y &-

LLENE L4

Figure 103 Drag-Relaxed solution

Tool Ribbon Tab->Attributes->Constraint Color Settings

Click the button of color and choose a color from the Standard dialogue box.

Note: If unchecked, the constraint will not appear in the working area even when the Display color option

is turned on.

33



2D Sketch (LKL

@ Constraint Celor Settings L

overdeine | ¥
ncercerne | 7
Unsolved
Well-defined

Weak-dimensional

Restore Defaults

My

Over-defined

Under-defined

Unsolved

Well-defined

H R

TR 200

Figure 104 Customizing Constraint Colors

2) Turn on/off constraint status color

Please refer to Figure 7.

7.2 Add Constraints

Constraint Ribbon Tab->Constraint->Add constraints

STEP 01| Select the entities (points or curves).

STEP 02| According to the selected entities, the system shows the available constraint types. Select the

needed type to finish the constraining.

An example of using different types of constraints is illustrated below.

v Add Constraints 52
v |[x] o
¥ Required
Curves/Points &
v Contraints
el

4 Add Constraints 52
- 3¢

v | X L]
¥ Required

ey —r

w Contraints

B § | LY =

O
L. * /

1. Horizontal constraint

2. Parallel constraint

n v|[x]

¥ Required

Cuspans [TEEL |

w Contraints

&==| § L] /|Y|=

s Add Constraints 2

©
PG

¢ Add Constraints 52

MIE]

/h
v Required
conerons [T
w Contraints
Yo% vt |
&5 i
L» +
L -
®
"N

3. Perpendicular constraint

4. Points coincident constraint

i _l# Add Constraints z3
[se]

¥ || X

¥ Required

e
v Contraint

e | | L[/ | =]

= a v Add Constraints 52
-1
e ]

< | X

¥ Required

cuneirone [T |
+ v Contraints

&0

5. Equal length constraint

6. Tangent constraint
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1 _ O h o

= =
_l# Add Constraints 52
v |[X] o
¥ Required
Curves/Points &
¥ Contraints

&Q =
L - /M 1 -
= =1
7. Concentric constraint 8. Result

Figure 105 Adding Constraints

After adding the constraints, we should add dimensions to well define it. The Quick Dimension command is
very helpful in this case.

26.00 |
s o

R5.00

22,00

4 =/

Figure 106  Adding Dimensions
Constraint Ribbon Tab->Constraint->Fix...

Besides the regular Add constraints command, there are other ways to add constraints. The common
procedures are to select a type of constraint first, then pick the objects to be constrained.

Anchor points or entities

Align two points horizontally

Points
Horizontal




2D Sketch (LKL

Align two points vertically

e

e

Points
Yertical

Locate a point in the middle of two selected points

Paint to —) | -

Midpoint - O
Locate a point on the selected curve
@

Point to Line/
Curve -

=

/h

0

Point to
Intersection «

Locate a point on the intersection point of two selected curves

0

> |-

AL

Locate a point on another point

o}
L
CuiESiiSZnt B —- ®
Make a line horizontal
HORZ
Horizontal / — _ al
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Make a line vertical

W

i
Vertical / —

ul

Mirror two points according to the line of symmetry

Symmetrical
Make two lines perpendicular to each other
+4
4
¥ [n]
Perpendicular / q *|1 ——— L a
u}
o
Make two lines parallel to each other
+!1 ¥.
[n} s I}
Parallel / — o 4
a
o ]

Make two lines lie on the same line

+

!/I Vi
Collinear L —— :L:
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Make one curve tangent to another

Q
Tangent —-

Make two curves equally long

= = o _ 3
lI=ll -,
Equal ——
Length - Ik - ETY
G 8 - - a

Make the curvature of two connected curves equal

=0

S
Equal
Curnvature

y TN I

Make a point the center of an arc or circle

]
'@ o \ ¥ "'.
Peoint to R11.62 q "

. Center - | : -

Figure 107 Constraints

Constraint Ribbon Tab->Constraint->Auto Constraints

This command analyzes the selected sketch geometries and automatically adds constraints and dimensions
to them.

STEP 01| Select the base point. In the example below, the base point is the datum.
STEP 02| Select the entities that lack constraints or dimensions.
STEP 03| Define the rules of constraints and dimensions, then click OK to finish.

As the green circles in Figure 108 show, one constraint (Equal Length) and two dimensions are
automatically added.
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Over-defined

Under-defined

Unsolved

Well-defined

Over-defined

Under-defined

Unsolved

Well-defined

400 —="*r

2

h

/2

F 60.0

400 = ————————————— ————1

‘ vz

f 60.0

1

Figure 108 Auto Constraints

Inquire Constraints and Constraint Status

Over-defined

Under-defined

Unsolved

Well-defined

Also, you can use these “
status one by one.

Constraint Ribbon Tab->Constraint->Show Constraints

400 = —————————————————

#

F1

1

| 2

I 60.0

Figure 109 Show Constraints

vi<[»

Constraint Ribbon Tab->Constraint->Constraint Status

To delete the selected entity, simply click the Delete button.

¥1

If you want to directly check the constraint status of a certain geometry, simply click the ®

#, Auto Constrain 2
[v]x

¥ Required

Base point 24022 &
v Entities to Constrain

Entities v
w Constraints

&) = f EM= M1 #H#

M. BA MO He

Select All | Deselect All

¥ Dimensions
These rules are top-down

Create dimensions

[Radius Dimensions ]
Length dimensions
Adjacent angle dimensions

Horizontal and vertical linear dimensions
Reference point dimensions

Fen 4

You can check all the constraints of the selected entities with this command.

Click the Delete button to delete the selected constraints or click the Delete All button to delete all the
constraints.

Gl Show Constraints 2

¥ | X

¥ Required

[ 1 picked ¥

¥ Optional

[Parallel[£3630] ]
Coincident#3644]

On Line[#4000]

Colliner[#4021]

Coincident[#2602]

Delete Delete All

This function can help you check the constraint status of the current or specific sketch geometries.

Once the Show constraint status dialogue box is invoked, the general information about constraint status is
displayed in the list as a summary.

buttons to check the detailed information about constraint

button.
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= Show constraint status
) = 15 @
Over-defined
0 | v Constraint status:
Under-defined =y Some of constrained geometries are not well defined
nder-define
_ Geometry
8 Under constrained
Unsolved 3 Well defined
-1 || Dimensions
. - 3 Solved
Well-defined 407 obe
Constraint:
= 20 Solved
1 - X
= v
Vi
N _ Summan, | p. ™~
‘ 2 | Cancel
I 600 |
- ¥ Show constraint status. 2P
o defined =1 /2
ver-detinel Constraint status-
0 sl Y1
2D Line (3964)
Under-defined t Undler d
- nge
Unsolved
Y
. |-
Well-defined 07
=1
1 - X
Al v 4
vi
n - ¢ 2

‘ Iz | | cancel |

| 60.0 1

Figure 110 Inquire Constraint Status

8 Dimensions

8.1 Set Dimension Attributes
Tools Ribbon Tab->Attribute->Dimension

Before adding dimensions, please remember to set their attributes: Color and Decimals.

%P Dimension Attributes L ER
Decimals | XX -
0K Cancel

Figure 111 Dimension Attributes

8.2 Quick Dimension

This feature can help you quickly create a dimension when you pick an entity (line/circle/arc) or dimension
points. The available types of dimensions are dependent on the selected entity.

' | Automatic i ] Horizontal
e
:[ Vertical -(\ Aligned
/i 2 line angular dimension <\\ Off=set
P : ; ; L i i i
'_J Horizontal angular dimension d Vertical angular dimension

Q
Q

Radial Diameter

)

= |Arc angular

Figure 112 Quick Dimension Modes

8.3 Add Linear Dimensions

Method 1: Constraint Ribbon Tab->Dimension->Quick Dimension
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STEP 01| Select the geometry, by picking a line or two points.
Locate the dimension text.
Enter the value of the new dimension and click OK.

Note: The default Quick Dimension mode is Automatic. You can always choose another linear dimension
mode to suit your needs.

i, Quick Dimension £3 —
v X o
¥ Required

From #3974
To

Origin f13.4026,-13.4753) A M

I n
¥ Dim Modes

IR

o ¥ Input Dimension Yalue (=]
L

26.0] lE| A

[T Solve manually oK Cancel

Figure 113 Quick Dimension—Picking a Line

., Quick Dimension = x »
3 -
v | X LIRS o
¥ Required
From #3977 & %
- L
T &
Origin v & -
¥ Dim Modes | L
i T <\
ey — s
- %1
=1
= 2600 —=

Figure 114 Quick Dimension—Picking Two Points
Method 2: Constraint Ribbon Tab->Dimension->Linear

STEP 01| Select one type of linear dimension, for example, Vertical.

STEP 02| Select two points.
STEP 03| Locate the dimension text.

STEP 04| Enter the value of the new dimension and click OK.

A o

28.00 =
1 Linear 23 \( @
|| X o [ C
¥ Required kﬁ
AT
1st point #3977 & (S ! =
2nd point #3503 & J
- T . i /N
Toepoe ST v N L v

——— 4 !

| LT =1
L 2600 —

Figure 115 Adding Linear Dimensions

8.4 Add Linear Offset Dimensions
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Constraint Ribbon Tab->Dimension->Linear Offset

You can create a linear offset dimension between two parallel lines or a linear projected distance
dimension between a point and a line with this command.

STEP 01| Select a type of linear offset: Offset/Projected Distance.
STEP 02| Select two parallel lines, or one line and one point.

STEP 03| Locate the dimension text.

STEP 04| Enter the value of the new dimension and click OK.

" Linear Offset
[v]x o
¥ Required
N
<X
Line #75 b A
Line #08 &
Text point v & 7
2
8.5 Angular Dimension

<" Linear Offset
¥ | X

¥ Required

Line
Point

Text point

Figure 116

[ Sy —————

Linear Offset Dimension

Method 1: Constraint Ribbon Tab->Dimension->Quick Dimension

If you pick two unparallel lines, the default Quick Dimension mode will be Angular.

., Quick Dimension
v [X]
¥ Required
From #3992
To #3977
Origin

¥ Dim Modes

}11.6206,25.9056 | IV

-‘

40.00

Figure 117 Quick Dimension—Picking Two Unparallel Lines

- ¥

-

=1

2600 —*

Method 2: Constraint Ribbon Tab->Dimension->Angular
Select one type of angular dimension (Two curves/Horizontal/Vertical/Arc).

Pick the necessary entity following the instructions displayed in the lower left corner.
Locate the dimension text.
Enter the value of the new dimension and click OK.
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A Angular
[« X

¥ Required

<

hd=

58

I

1st curve

(OIVEL [Ty S 7 1.2075,-76.0225 ¥

35.00°#z

L]

A Angular

(v | X

¥ Required
Amals

Arc #410

Text point || RIRERRRYRELY] Y

Figure 118 Angular Dimensions

8.6  Add Radial/Diametric Dimensions

Method 1: Constraint Ribbon Tab->Dimension->Quick Dimension
Pick a circle or arc.

Select a dimension mode.

~T
Note: If a circle is picked, these two *~ g

modes are available.

. I Blal=
modes are available. If an arc is picked, these three & ==

STEP 03| Locate the dimension text.
STEP 04| Enter the value of the new dimension and click OK.

2800 =
.2, Quick Dimension \(
(v]X oD ;

¥ Required

From

= 4000 | 1 L

Origin

=— 2600 =

Figure 119 Quick Dimension—Picking a Circle/Arc
Method 2: Constraint Ribbon Tab->Dimension->Radial/Diametric

Select an arc or circle to create a radial or diametric dimension.

8.7 Add Arc Length Dimensions
Method 1: Constraint Ribbon Tab->Dimension->Quick Dimension
Select an arc, and then select the Arc Length mode to create the arc length dimension.
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\.£,, Quick Dimension
lv|X
¥ Required
From #410
To

¥ Dim Modes

Figure 120 Quick Dimension—Picking an Arc

Method 2: Constraint Ribbon Tab->Dimension->Arc Length

Select an arc and locate the dimension text to create the arc length dimension.

8.8 Modify Dimension Values

The Modify Value command is to help you change the value of the dimension and redefine the sketch

geometry. There are three ways to access this function.

Method 1: Constraint Ribbon Tab->Dimension->Modify Value

STEP 01| Select

STEP 02| Enter a new dimension value and click OK.

the dimension.

wi Modify Value
v |[X]
¥ Required

[Sketch004_dl|

Dimension

v Options
[ "] Delay solving of sketch

2

i

]

@ Input Dimension Value

o]

[[] Selve manually 0K

B E3
AEID

Cancel

Figure 121

Modify Dimension Values—Method 1

Method 2: Right-click on the dimension, then click the Modify Value icon.

¥ e amc  (80) l-};:-l
D) | LR
1= % 1

-
=4

Pick from List
Erase Entities

Blank

Figure 122

<.j]j{\ﬁ

Entity Info

Attributes

Customize

Modify Dimension Values—Method 2

Method 3: Double-click on the dimension to modify its value.

@ Input Dimension Value

[ Solve manually

= ER

Jd=la

OK Cancel

—a)
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Figure 123 Modify Dimension Values—Method 3

g

When modifying the dimension value, if the Delay solving of sketch or Solve manually option is checked,
the sketch geometry will not be updated immediately. Also, the modified dimension value will appear in
square brackets [ ].

Delayed updates of dimensions?

/" =
@
1 1 &
W t
N _ 2
e
- 200
II ’ 3 w34
/2
¥ Input Dimension Value =
n —
iz E|A 1
Sw\vemanuaHyl oK Cancel 42
1 1 - 200 i

#H2
- 200 -

Figure 124 Delayed Updates of Dimension

The sketch will be updated only when a further Solve Current Sketch (Automatically/Manually) command
is executed.

Gl=»

T |43 Selve Current Sketch Automatically
12

2
~ 20.0 -

" —

‘ P
I 200 1

Figure 125 Update the Sketch Manually

Note: If you need to modify many dimensions values in a sketch, it is recommended that you delay updates
of dimensions so that the sketch geometries are less likely to become distorted.

9 Check the Sketch

9.1  Curve Connectivity
Inquire Ribbon Tab->Constraint->Curve Connectivity

By default, the information about the curve connectivity of the visible geometries will appear in the Output
window. You can also pick certain geometries and check their curve connectivity.
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I Curve Connectivity 23
7
) v | X L]
+
v ¥ Required

Output L
Show connectivity information of curves
EMDPOINT CHECK: 4 unmatched, 2 over-matched.

Figure 126  Curve Connectivity

9.2  Check Overlaps
Inquire Ribbon Tab->Sketch Doctor->Overlap

Click this command and all the overlaps between visible geometries will appear in the Overlap
Inquiry dialogue box.

STEP 02| Pick a geometry from the list and it will be highlighted in the working area.
STEP 03| Click the Delete ** button to delete the unneeded geometry.

STEP 04| Click the Refresh button to inquire the overlapping geometries again.
e e~ ¥ Overlap Inquiry O 2

Owverlap information
4 Overlap Setl
2D Line[#3609]
2D Line[#3963]

4 Overlap Set:2
2D Circle[#3710]
2D Arc[#3829]

4 QOverlap Set3
2D Circle[#3817]

2D Circle[#3901]
4 Overlap Setd
2D Line[#3964]

2D Line[#4030)

‘ Cancel

Figure 127 Overlap Inquiry

Note: During the analysis, blank geometries will not be considered.

9.3 Curvature Plot
Constraint Ribbon Tab->Constraint->Curvature Plot

This command allows you to inquire the curvature plots, which tell you the curvature of curves at a set of
points.

STEP 01| Select the curve, then the curvature plots will appear.

If you want to check the inflection points and peak points, simply check the corresponding Show
options.

STEP 03| If you check Show minimum radius, the value of the min radius will appear.
STEP 04| Check Create points and click OK to create new points at the inflection/peak points.
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% Curvature Plot 22
| X
¥ Required

Curves 2 picked| M

‘;E‘> j.""*

\R25.5627

Peak point

Inflection point

\XK Peak point //

¥ Settings
Scale B A el

016 + ———————{ ———

Sample 170 : M ket
Draw comb toward outside
Data Curvature
¥ Points
Inflection Points
Show Create points
Peak Points
Show [l Create points

Show minimum radius

Peak point

Figure 128 Curvature Plots

10 Cases—2D Sketch

10.1 General Process

Draw some necessary construction geometries and define them with constraints or dimensions.
Draw the outline of the sketch with drawing tools like Line, Circle, and Arc.

Note: Some dimensions and constraints will be automatically created based on the default settings.

Add the necessary constraints, such as Tangent and Equal Length.

Add dimensions to the sketch or modify their value.

Note: The Delay dimension update function is available for modification of dimensions. Please remember

L%
to click the ™ icon again to update the sketch.

10.2 Casel
STEP 01| Set the dimension attributes of the sketch in the Dimension Attributes dialogue box.

@ Dirmension Attributes =

Cole I

Decimals | X. -
OK Cancel

Figure 129 Set Dimension Attributes

STEP 02| Draw a horizontal line that passes through the datum with Line and convert it into a construction
line.

STEP 03| Create a vertical construction line and set the distance between it and the datum as 150 mm.

Figure 130 Construction Geometries

STEP 04 Draw two circles whose centers are the datum. Their radii are 25 mm and 45 mm respectively.
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Draw another two circles whose centers are the intersection point of the horizontal and vertical
construction lines. Their radii are 7.5 mm and 20 mm respectively.

STEP 05| Add constraints to the centers and the intersection point with the Point to Intersection feature.
Turn on Constraint status color, and then check the sketch. The result is as Figure 131 shows.

Over-defined
Under-defined
Unsolved

1
1
1
]
]
1
1
1
Well-defined Q@
]
1
1

Figure 131 Drawing the Base Circles

STEP 06/ Draw two horizontal lines that are tangent to the circle with a radius of 20 mm. Then, trim the
sketch with One Touch Trim. The result should be as Figure 132 shows.

Over-defined

Under-defined

Unsolved

Well-defined

Figure 132 Add Two Horizontal Lines
STEP 07| Fillet the horizontal line and the circle whose radius is 45 mm at a value of 30 mm.

Over-defined
Under-defined

Unsolved

Well-defined

Figure 133  Filleting the Sketch

STEP 08| Create a line that is 30 degrees from the horizontal line, as shown in Figure 134. Then, add the
angular dimension to it and convert it into a construction line.
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14 Line 3
v X Lid
¥ Required

21 G TAL i
Ref Line 63.0881,0 ¥y & - "
1st point 0,0 ¥y & -
Angle 20 I
2nd point 553432-230848 ¥ D -
¥ Settings
Length 59.92103 -
Display guides

- * 50

Figure 134 Creating a Line

Create two lines parallel to the line generated in Step 8 with Offset. Then, add parallel constraints
and offset dimensions to them, as shown in Figure 135.

Over-defined

Under-defined

Unsolved

ST -
0

[ ot = — 8=
4\.5
-
e

Well-defined

150 |

Figure 135 Creating Two Parallel Lines

STEP 10 Trim or delete the unneeded curves.

Over-defined
Under-defined
Unsolved

Well-defined

Figure 136 Trimming the Sketch
STEP 11| Fillet the tips of the sketch. The well-defined result is as Figure 137 shows.

Over-defined

Under-defined

|
I
Unsolved !
i
Well-defined H
I R20
R w
N
\
18

Figure 137 Final Sketch
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10.3 Case?2

STEP 01| Draw three construction lines, as shown in Figure 138.

STEP 02| Draw a rectangle with a width of 80 mm and a height of 50mm as well as a circle whose center is
the datum and radius is 15 mm.

30

Figure 138

60 =

Construction Lines

Over-defined

Under-defined

Unsolved

Well-defined

o

-

T 4

Figure 139 The Base Geometries

STEP 03| Fillet the four corners of the rectangle with the Fillet Chain feature at a value of 10 mm.

STEP 04| Create a circle with a radius of 5 mm, then Mirror twice to get the below result.

Figure 140

-

60 s
80

Fillet

|
+

&

———

(&

e

I

30 s

60 s
80 s

Figure 141  Mirror

STEP 05| Create a slot with Slot. The intersection points of construction lines are the centers of the arcs with
a radius of 5 mm.

o /.

¥ + 2) Slot
2
0 | X
¥ Required
1st center

©) Radius
.| Radius

oo

Figure 142 Slot

Note: You need to add the Points to Intersection constraints manually.
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f 60
80

Figure 143 Manually Add Constraints

Create a rectangle whose center is the datum and width is 10 mm. And set the dimensions (5 mm
and 10 mm) as shown in Figure 144. To get a clear sketch, you can turn off the previously added
constraints and blank some dimensions.

+ /d) g ~
§

- 1IN

I —

W
US4 @/

fo—10—=]

Figure 144 Rectangle
STEP 07| Trim the unneeded geometries with Power Trim to get the final well-defined result.

Qver-defined

Under-defined

Unsolved

Well-defined

60

80

Figure 145 Final Sketch

11 Exercises
Exercise 1:

Note: Recommended commands: Slot and Fillet.
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R14

76 1
Exercise 2:

Note: Recommended commands: Circle, Fillet, Pattern and Power Trim.

Exercise 3:
Notes: 1. Recommended commands: Line, Circle and Arc.

2. When drawing the arc, set the Snap method as Tangent.

RW@QZS

R125

Grid

R14
Absolute

Critical
R130 R64 Relative
v | Tangent
On Entity

Dynamic Pick
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Exercise 4:

Note: Figure out a way to quickly draw this sketch.
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