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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 CAD Product Design, a primary tutorial.

Thanks for being our user!

The ZW3D Team
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Introduction

ZW3D is an All-in-one, affordable CAD/CAM solution. It lets engineers design from concept to product in an
easy-to-use, single collaborative environment. There are many highlight features in it including Hybrid
Modeling, Direct Edit technology, Productive mold design, and High-efficiency manufacturing.

However, all the good application of these highlighted features is based on a good understanding of ZW3D
basic and core functions. So, in this tutorial, the most important functions and concepts of ZW3D basic
modules will be introduced to you with the briefest way.

The basic modules are Sketch, Part Design, Assembly and 2D Drawing. Also, to make sure you can start
ZW3D smoothly, the installation and activation will be talked first, then some basic settings/operations will
be talked in chapter two. Now, let us start.

1 Installation and Activation

1.1 Installation

Before downloading ZW3D (https://www.zwsoft.com/zw3d/download-center), please go through your
computer configuration. The system requirements are listed below.

Requirements Recommended

Microsoft® Windows 7_SP1

Operating System Microsoft® Windows 10

Processor Intel® Core™ 5 or above

RAM 8G or above

OpenGL® 3.1 or above

Graphic
NVIDIA® Quadro FX 580 @ 512MB or above

After downloading ZW3D, please follow the steps below to install it.
Right-click on the ZW3D executable file, select Run as administrator in the pop-up menu.

ZW3D2020E B4,
@ ng_x64.exe Open

G Run as administrator

Figure 1 Run as Administrator

Select Language -> Install -> Select the version and modules -> Read and accept the terms -> Specify
the installation path -> Installing.

1.2 Activation

If you install a new ZW3D version for the first time, you can have a free 30-day trial of all ZW3D modules you
installed, as shown in the picture below. Please note that add-ons like 5X Milling are not available for the
trial version and that some functions, such as Save, Print, Import, and Export will be restricted after the trial
expires.


https://www.zwsoft.com/zw3d/download-center
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L7 BlliEls X
¥ | ZW 3D"

All-in-one, affordable CAD/CAM

) License Manager

If you have purchased this product and received an activation 1D, please
select this option for activation.

© Evaluation

ZW3D trial version provides a 30-day evaluation,during which all
functions are available. At the expiration of this period some
functions{open print save import/export) will be restricted.(29 days left).

Mext Close

Figure 2 Evaluation

If you already have a standalone license, please activate it following these steps: Go to License Manager ->

Click Activate -> Tick Soft-key Online Activation -> Paste your Activation ID -> Verify -> Fill the User
Information.

Activation Method

I ® Soft-key Online A(twat\cnl
Soft-key Offline Activation

Dongle Activation

Soft-key Online Activation

|A(t|\.'at|an 1D: - o o H m O verify

User Information

Name: - Company:

Email: - Phone:

Country: Select Country/Regior ¥ |* Industry: Select Industry M

(ltems with * can not be empty.)

Tip: Please remember to return the license before the reinstallation of Windows Operating
system or any hardware change for smooth license re-activation, otherwise you may need to
recover the license from the license manager.

Figure 3 Activate ZW3D

To ensure a smooth activation, please avoid activating the standalone license remotely, turn off the firewall,
and remove the port from the white list when the activation fails.

Notes: Floating licenses are more popular in big companies where users need to borrow one from the server
when running ZW3D because they are activated on a specific server.
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2 Basics of ZW3D

2.1 User Role Settings

When you start ZW3D for the first time, you will need to select a user role according to your proficiency level.
As Figure 4 shows, the default user role is Expert, which means all the ZW3D commands and modules
available will appear on the interface. Of course, you can switch roles with the Role manager at any time, as
shown in Figure 5.

Manager

[ |l 3 Content

Fo E. Primary
Default units? L. Intermediate
_? L. Advanced
@ Millimeters ) Inches £ Expert
e User
Default user role 182
Expert - E.pi
Primary
Intermediate p
Advanced -

Figure 4 User Role Settings Figure 5 Role Manager

2.2 An Introduction to the Interface

The picture below shows the default ZW3D interface after you create a new part file. You can hide or show
the menu bar at the top with small blue triangle on the left.

To control the display of the Manager on the left, please click the icon on the bottom right corner, as

speech balloon #1 points.

To adjust the global configurations of ZW3D, such as Ul language and background color, please click the o
icon on the upper right corner, as speech balloon #2 points.

P fHe O+ o [ Fe G ew oAbt _qure Yook Ui Appicaiors Viedow ek ]

Snipe  femfom  Wime  OwtEdt femby  Shetbietal F Weldmen YT R ———T
CPH I PO L SNCESH

W - [ @] e ety

F"b‘—.

v hepiay
P Q (1
X
X1 200 mm R Otjectiin
- F— ]

Figure 6 Default ZW3D Interface

If you need to change the Ul language or background color, go to ZW3D Configuration form -> General or
Background tab to do the set.
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5 Configuration ¥ Configuration
G | General
enera : Solid background

el
G

Part
Part Color| |

One object per file (new files)

2D A [ 0 Gradient background
Show hints [ Colar Enable gradient background
Color Save file without display data M | Uppe”eﬁDD Upper right
Background IUI Language English hd I Display Lower\eftljl:l Lower right
Figure 7 Changing Ul Language Figure 8 Changing Background Color

2.3 Customizing the Interface

To customize the interface, you can first right-click on any blank Ribbon area and select Customize... in the

context menu, as shown in Figure 9. Then, click the Transfer tab in the Customize dialogue box and rearrange
commands as you like.

@ ¥ Customize
CAD_BasicCasesStudy Coemmands Hotkey Mouse

Ribbon Appearance »

Trainings Ribbon Tabs » Command List
Ribbon Panels » Type: Part w7
Toolses ' Group: Shape W
Styles »
| Customize.. | Search:
Figure 9 Invoking the Customize Dialogue Box Figure 10  Rearranging Commands in the Transfer Tab

Here’s an example of customizing the Start panel (Figure 11): You can remove the Mold Project command,
add Application Plugin Manger and Library Publisher.

STEP 01| Uncheck Mold Project or right-click on it and select Delete in the context menu in the Customize
dialogue box.

Select Application Plugin Manger in the Command List, then drag and drop it to the Start panel.
Select Library Publisher in the Library panel, then drag and drop it to the Start panel.
Click Apply, then OK to finish customizing.

File Quick Primer File

Quick Primer
£ B O [ € e ¥, A, Bm - R
= m b S = - a =
NG R & &858 & b % & &= Plas 55 6 T 8 E
New Open  Mold Library Import  Quick Multi-lmport  Import  Working  License Mew Open Application  Library Import  Quick Multi-lmport Import  Working  License  Application
Project |  Publisher » Import Config~  Folder Manager - Manager  Publisher - Import Config»  Folder Manager»  Manager
Start Library Data Exchange ] Utilities Start Data Exchange & Utilities Applications

¥ Customize =]

¥ Customize =]

SRl Torsfer BRI Commands | Tansfer  Hotkey Mouse

~Command List ~Environment e { e
Type: | Top M Name:  Top M Type: Top - Name: | Top M
Group: Quick Primer M File | Controlszcui * | Hf = Default Group: Quick Primer - File: | Controls.zcui v |4 = Default
Search: > iMenus 2 Search: » {Menus
~ Ribben ~ Ribbon
- - ; -
= Applicaton Plugin Manager & v &) Quick Primer [P Aoplication Plugin Manzger - P —"
£S5 Assembly ~ Start B Assembly = v Start
% CAD_BasicCasesStudy... v panel % CAD_BasicCasesStudy... B ¥ panel
CadRegister... [@ T New CadRegister... 9 New
N CAM_Milling... £, Open N CAM_Milling.. € Open
¥ Drafting S Mold Project : Drafting = Application Manager
3 Find/Replace Name... menu @3 Find/Replace Name... > [ # Library Publisher
% Import Attribute Bundles... > ) Library % Import Attribute Bundles... menu
R Configurati ? [l Data Exchange * Import Configuration 2 Ll Library
*! Import Configuration.. - S 7 Utilities 5 = Imp 9 - T ot Exchange -
s [FEl_a - —
Concl || Apely Cancel | Apply

Figure 11 The Default Start Panel Figure 12 The Customized Start Panel

Besides, you can define your own hotkeys (keyboard shortcuts) and mouse actions of the scroll wheel and
the right button.
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@ Customize (5] EZ@ Customize 2 R
Commands  Transfer | Hotkey | Mouse Commands  Transfer  Hotkey
Category: Menus i Default Mouse Actions
Function Key Meouse Button
Search: Just show items with hotks
card 8l <Y ran Null =+ Middle Mouse Button -
¥ Menus = R MNull Right M B
~ &File E otation ul + | Right Mouse Button
|‘ Mew Ctrl+N Zoom  Ctl "+ Middle Mouse Button .
o] Ctrl+ 0
Open ’i;:nZWCAD = [ Reverse mouse wheel zoom direction Default

Figure 13  Customizing Hotkeys and Mouse Actions

2.4 Working Folder

It is a good habit for you to create a working folder because it makes accessing existing files easier, especially
when your project involves many files of different formats.

STEP 01| Click the Working folder command in the Utilities panel to invoke the Select a Directory dialogue
box.

Quick Primer
NE R R BB B X

New Open Mold Library Import Quick Multi-lmport  Import | Working |User Folder
Project Publisher « View Config » | Folder | Manager «
Start Library Data Exchange M Utilities

Figure 14  Set Working Folder
STEP 02| Select an existing folder or create a new working folder, then click OK.

And your files will be saved to this folder by default.

2.5 File Management

In ZW3D, there can be two types of files: multi-object and single-object ones.

Multi-object files are in the format of .Z3 and unique to ZW3D. All ZW3D part, assembly, drawing, and CAM
plan files can be managed in a single multi-object file, as shown in the figure below.

Manager = + Reducer.Z3 X
Filter All ~ Preview Graphic i
Find in  Name i

Name Type

Big_bevel_gear Part

Qil_ring Part

Qil_ring_1_Mirror Part
Assembly

Assembly

Drawing

Drawing

Reducer Base
Reducer_Cover Part

Roller_bearing Part

Figure 15 Multi-object File

As for single-object files, they are commonly used in 3D modeling software. It means that a single
part/drawing/assembly object is saved as an independent file. Since it is not the default type, you need to
tick the corresponding option in the General tab of the Configuration dialogue box, as shown in the figure
below.

W Configuration

-
General

General
Part
0 | One object per file (new files) Automatic file locking
|1 Show hints Auto open error window
Color Save file without display data - |[L] Confirm File/Save
Background Ul Language English i

Default layer na Layer0000

Display

Figure 16 Making Single-Object Files the Default Type of Files
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Note: If you need to work with a PDM (Product Data Management) or PLM (Product Lifecycle Management)
system, single-object files are strongly recommended for file management.

2.6 File Backup

File backup is vital to keep your data safe from sudden incidents like a power cut. In ZW3D, there are two
ways to back up your files: auto and manual.

2.6.1 Auto Backup

When you create a new .Z3 file, the default backup file (*.Z3.z3bak) will be automatically generated and
saved to the folder where your newly created file is.

B Part001.73
Partd01.73.23bak

Figure 17  Auto File Backup

Notes:
» System backup works only when you do the first-time saving operation within a day, which means
the rest of saving will not be backed up.
» The file will still be valid when its extension is changed from Z3.z3bak to Z3.

2.6.2 Manual Backup

You can manually back up files in the Configuration dialogue box, as shown in the figure below.

¥ Configuration ¥ Configuration
= Default linear units mm ® -
josneral | | color ZW3D backup folder
Default mass units kg ¥ e * SR ATIET ]
Part
- Objéct tolerance (mm) 001 Background | "/ Save backup files in the same location as the original |
D r poch Do Standard parts folder
o‘ Max file revisions to backup 0 (Backup folder defined on “Files™ tab) Display 7] Create instance in working file
Color Mt = |
a fil
N Create auto-recover file every minutes Files Symbol library
‘grous
o 7! Enable detailed toolt I I 1
nable detailed tooltip Detailed tooltip timeout (seconds) CAM Clipboard library
Display 7! Reduce bly m
e o I User Paper size definitions DEF_SHEET_MM
Files | Use 3rd xisx lib to replace Excel
/| Session journal ers\THINK\AppData\Roaming\ZWSOFT\,
POM  _al et e g A —

Figure 18 Manual File Backup

STEP 01| Enter a suitable number in the Max file revisions to backup box in the General tab, which determines
how many backup files could be saved.

Determine the path of the backup folder in the Files tab. Also, it is suggested that you check the Save
backup files in the same location as the original option for easier management and reuse.

Click Apply, then OK to finish configuring. A new backup file will be automatically created when you
save the file.

| Partd01.2.23bak
| Partd01.3.23bak
| Partd01.4.23bak
| Partd01.5.23bak
| Partd01.6.23bak
B Part001.23

Figure 19 New Backup Files Will Be Automatically Created with Manual Backup

As you can see from Figure 19, Part001.1.z3bak, the first backup file of Part001.Z3 is absent. It’s because the
value of Max file revisions to backup was 5, while the original file has been saved for the sixth time.
Therefore, please increase the value of Max file revisions to backup or delete the backup files you don’t
want to keep.
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2.7 Object Picking

2.7.1 Single and Multi-Object Picking

You can click to pick a single object in the modeling area. If you want to unpick objects, simply keep pressing
the Ctrl key while clicking. To select connected lines, just keep pressing the Shift key while clicking. Some
commands, for example, Chamfer, allow you to pick connected lines before or after invoking them.

& Chamfer b

[v]X][= o

¥ Required

EdgesE 7 picked Y

Setback $ 15 mm 5 &

v Variable Chamfer

Variable chamfer
’7 Add Modify Delete

» Rollover Control

» Settings

> Auto Reduce

> Tolerance

Figure 20  Selecting Connected Lines with Shift

2.7.2 Picking with Filter

Filters can help you pick objects faster. For example, as Figure 21 shows, after setting Feature as the filter,
only the features of the part will be pre-highlighted when your mouse hovers over one.

"‘I" - 1+*' ‘, I‘r Feature = E Entire Assembly - ® 5 & = % ® Nom
Al -
M % K .
ansger Testure + 1-ValveZ3 - [Valve Body] X +
< Show Most > | |Dimension a

P 9 Solid(1) é:a::onent B
-’ [ Expression(1) Daturm Plane -
||V £ History Shape
M xv Face
=l Ex N =
[Hvz Curve

% Sketchf Paint
] §ly Revolve?_Bad Ref Geom
. & Sketch7 Curve List
5 Extruded_Cu E"‘I’_t‘k L
2 W smplityl |
HEE Thread_1 Symbol
& Fillet1 Disable
7 Sketch? Datumn Axis ¥
Extrude3_Cut
€7 Sketch9

T ———

Figure 21 Picking with Filter

2.7.3 Picking Covered Objects
There are two methods to pick your target object that is inside or covered by another object.

One is to place your mouse over your target object and keep holding the Alt key. Then, it will be pre-
highlighted in yellow, as shown in Figure 22.

The other is to right-click on the target area, select Pick from List in the context menu, and pick the target
object. As Figure 23 shows, the covered face, F1 is easily picked.

Ty

@ Modify Control Points /4

44 Move
44 copy
& Erase

= Face Attributes

i @ Toggle Entity Transparency
‘\ ¥, Entity Info
W Activate Layer

Figure 22 Picking with Alt Figure 23 Picking from List
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3 2D Sketch

2D sketches are fundamental to solid modeling because you can create features and define cross-sectional
shapes with them on any planar face. Although most of the time, they will not be outputted as the final
designs, they often represent the most important ideas of a feature or even the whole part.

3.1 Creating Sketches

In ZW3D, you can create two basic types of sketches. One is sketches that are part of part files, including
external and internal ones. The other is standalone sketches, which can be saved as independent files.

3.1.1 Sketches as Part of Part Files

In most cases, a sketch is created as a feature in the part modeling environment. After creating a new part,
you can invoke Sketch by right-clicking on the blank area and selecting it in the context menu, or clicking the
corresponding icon in the Shape tab of the Ribbon interface, as shown in Figure 24. Sketches created these
ways are called external sketches, which can be reused for many different modeling features.

L AOOna
(¥ Set Rotation Center *’J Show Most M
Zoom Al " Shape | FreeForm  Wireframe o .Flart[.]m
Blank Entities ?_7_‘1, — — _ - v £ HISEDI'}'
[H Insert Datum \q;'\ = 3 ﬁf @ @ = l— Default C5VS
- Sketch | Block Extrude Revolve Sweep Loft 5 Sketchl
S [1Sketch e - - - o 4= -~ MODEL STOP HERE -----
. 3D Sketch Basic Shape (]
Figure 24  Ways to Create External Sketches Figure 25  An External Sketch

As for internal sketches, they are created during the execution of a modeling command, such as Extrude,
Revolve, Sweep, etc. An internal sketch can only be used for its corresponding modeling feature.

Extrude B %
@ v XE L
¥ Required [y Pickfrom List

Extrude type 2 sides - ||| Sketch

Figure 26  Creating Internal Sketches

You can convert internal sketches into external ones by right-clicking on the internal sketch and selecting
Make External in the context menu, as shown in Figure 28.

v 3 History
2= Default CSYS
@ Sketchl
Manager ¥ [7] WEdudel Ba 37 F [
¥| % Sketch2 '
“_ Show Most . - MODEL 5T B Unblank
o w Only
2 Partl0] = | Shaw Onk
BT Selid(1) @ Edit Sketch
- W .-‘_.‘—T Histor}r k* Relocate
= Default CSYS X Delete
== % Sketchl . Open/Close
A5 2] ] = F_xt_rude1 _Base * Entity Info
e . SRELCh P Activate Layer
e . MODEL STOP HERE ----- P Layer OOt
% Copy/Moveto Layer
. e B Make Extemal
Figure 27  AnInternal Sketch Is under Its
Corresponding Modeling Feature Figure 28  Converting to External Sketches

3.1.2 Standalone Sketches

As shown in the figure below, you can choose to create a new Standalone Sketch file. With this independent
file, you can discuss your ideas with team members conveniently.
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%P Create New File L7 R4

Type

Part/Assembly Drawing Packet Drawmg Sheet Standalone Sketch

£ > &

CAM Plan Equation Set Multi-Object

Figure 29  Standalone Sketch

3.2 Sketch Settings & Operations

3.2.1 Basic Settings and Operations

In the sketch environment of ZW3D, most of the basic sketch settings and operations can be found in the
Document Aware Toolbars.

e a XP-0-0-FH-d-

O 060 0600

Figure 30  Document Aware Toolbars

Mo Mo HESyE- m -

The six frequently used functions are explained in the table below.

<] Exit Exit the sketch environment.

All Pick Filter

Define the filter for object picking
g Snap Filter

I8 - | Plane View Return to the plane view.

- | Toggle Grid Show or hide the grid.

= | Zoom Control | Zoom your sketch view.

3.2.2 Advanced Settings

In the sketch environment, click Preferences in the Settings panel to invoke the Sketch Settings dialogue
box. Then, input a number in the Grid Spacing box according to your need and click OK.

If you want to modify more sketch settings, you can invoke the Configuration dialogue box, click the 2D tab,
and check or uncheck the Sketch options, as Figure 32 shows.

@ Configuration

General

General
Part . .
Grid spacing (mm) 3 . Grid style point ~
2D .
- Dy standard  ANSI .
% Sketch Settings (= (¢ T S
Color Display drawing border
Units — Background [T Highlight medified dimensions
Display Auto change clipboard color
hrid Spacing |5 I
Files Sketch
CAM Auto sketch orientation Enable 2D constraint solver
Enable constraint solver [T Project edges into sketch Auto constrain sketch
Auto constrain new geometry User Auto prompt dimension value Aute dimension sketch
) : POM Enable external snap ["] Add weak dimensions automatically
Aute dimension new geometry . . )
ECAD Transparent constraint icon Add constraints when over-constrained
Display inactive sketch in gr |”] Display constraint status color
play grey play
Show center of arc/circle Display open ends
Reset 0OK Cancel [T] Enable constraint conflicting manager Display default XY axis
Figure 31  Setting Grid Spacing Figure 32 More Sketch Settings
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3.3 Sketch Flow & Elements
3.3.1 Sketch Flow

Below is the sketch flow of ZW3D.

—D[ Select/Relocate Sketch Plane J

Draw the Sketch

No

No

[ Add Constraints and Dimensions }

Figure 33  Sketch Flow of ZW3D

To create a new sketch, the first step is to select a Sketch Plane. As Figure 34 shows, the plane you are

selecting, in this case, XY will be highlighted. Then, middle-click or click the OK button ¥ to enter the sketch
environment.

Sketch B 22+ Partd01Z3 X

¥ Required
r:: Plane o Default C5Y5_XY| 7

Use previous A

Ld ” (Y
= ¥ Orientation -~
= || Up b - e
&l Origin y o~ Sy

Figure 34  Selecting a Sketch Plane
3.3.2 Sketch Elements

After entering the sketch environment, you need to draw some objects and add constraints and dimensions
to them. Sketch plane, sketch geometries, sketch constraints are the three basic types of sketch elements.
Fully constrained sketches would be regarded well-defined.

- 25.00 o

Over-defined = 30.00 -

Under-defined

7 /h 15.00
Unsolved 1 T

20.00

-
PR e

3500 F R10.00

Well-defined l

Figure 35 Elements of a Well-Defined Sketch
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3.4 Sketch Constraints & Dimensions
Theoretically, any sketch can be confirmed with its shape and position properly constrained. In ZW3D, both

shape and position can be constrained with dimensions and geometric relationships.

3.4.1 Geometric Constraints

In the sketch environment, you can find all the geometric constraints in the Constraint panel under the
Constraint tab.

Sketch Tools  Inguire  App
¥ '
I/ 9
1o o= £ o @ =

Add Fix  Horizontal Auto Show Constraint  Equation
Constraints - - Constrain~ Constraints  Status -~ Manager

Figure 36 Geometric Constraints

There are two ways to add constraints. One is to pick the objects first, then click the Add Constraints
command and select a proper type of constraint. In this way, a type of constraint is automatically selected
by the system. The other is to select a type of constraint first and then pick the target objects.

7 AN/ 4
Add Points | Parallel Auto

Constraints | Vertical - - Constrain
Y
@x Fixx
+ Partd01.73
b . .
. '!" Points Horizontal
1 Add Constraints =3
o | MK (i Y i‘i.— Points Vertical
¥ Required % Point to Midpoint
Curves/Points | |‘l
= Point to Line/Curve
¥ Contraints :
¥ v ’—‘ ﬁ P \P;" Point to Intersection
|| | [ L] //7[% I .
I Point Coincident
Figure 37  Selecting Objects First Figure 38 Selecting a Type of Constraint First

If your sketch is complicated, adding constraints could be challenging. To make it easier, please turn on the

Ll button so that it can tell you the status of the constraints in real time. Well-defined sketches will be in
blue.

o

S o-E- B E O eMey o -G

50.00

Over-defined n I
i
Under-defined
e
25.00 /2 +
Unsolved
/s
Well-defined 1
} ) 30.00
40.00

| ]

Figure 39  Different Statuses of Constraints Are in Different Colors

When the constraints are conflicted, you can use the Conflicting Constraints command to invoke the
Conflicting Constraints Manager dialogue box and solve the conflicts.

11
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|
Sketch | Constraint = Tools  Inquire  App 50.00 4
v N =
_E’ IEBX HORT. D]’—i Qlk %é z @ Conflicting Constraints Manager (= B4
Add Fix  Horizontal Auto Show Conflicting | Equation Conflicting canstraints
Constraints  ~ - Constrain ~ Constraints | Constraints » | Manager
Dimension: Sketch1_d1 (1448)

1
T

Constraint
[ 8 T [Dimension: Sketchi_d0 (1432) |

[T] Auto pop up conflicting censtraints and dimensions

i [ 8 30.00
40.00 l

Show dimensions only

Delete Dim->Ref

Figure 40  Check and Solve Conflicts of Constraints

3.4.2 Dimensional Constraints
With the Quick Dimension command, you can easily add dimensional constraints.

Sketch Tools  Inquire  App
Y - — o~ N {50) leges] ABC
Vo= ¥ o @ = | A ¢ =A@ v A

]
Add Fix  Horizontal Auto Show Constraint Equation Quick Linear Linear Angular Radial/Diametric Arc Modify  Toggle Linkto  Meodify
Constraints - - Constrain ~ Constraints  Status -~ Manager Dimension Offset Length  Value  Reference Variable » Text +
Constraint Dimension

Figure41  Quick Dimension

As Figure 42 shows, the dimensions you add manually are strong dimensions that determine the change of
the whole sketch.

It’s recommended that you activate the Add Weak Dimensions Automatically mode because dimensions
created by the system are regarded as weak dimensions so that you can easily constrain the whole sketch.
As you can see from Figure 43, weak dimensions are in gray.

|£)-] |£]-]
(_,‘ Solve Current Sketch Autematically {,‘ Solve Current Sketch Automatically
£7 Solve Current Sketch Manually £ Solve Current Sketch Manually
£, AddWeak Dimensions Automatically ¥ Add Weak Dimensions Automatically
5000 - ™ . -
T e 1
e ) . -
2500 s + r 5 A 4 2547
- 2213 — |
{ i + - ¥ i
| 7 30,00 A } i
- I 40.00 654
| I
- ! L !
Figure 42 Strong Dimensions Figure 43 Weak Dimensions

In some cases, reference dimensions will be added to the well-defined sketch to make it easier to understand.
As Figure 44 shows, they will be in brackets. For example, the length (16.77) is a reference dimension.

76.00

26.50 |

29.00 R34.00 R3.00

/ 1650 118.00
/ 5.00

Figure 44 Reference Dimensions

12
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Note: You can hide dimensions and constraints to get a clearer view of the target sketch.

[Hle m o s [S]m < o
Figure 45  Showing or Hiding Dimensions and Constraints

3.5 Points of Attention
3.5.1 Sketch Grid Setting

As mentioned in Chapter 3.2.1, you can control the display of sketch grid and choose a type of grid in the
Document Aware Toolbar.

EE-OHe s ae. [ERFAERICE RNEE TS
Grid Off - - - Grid Off
i Grid Point i Grid Point
B Grid Line | I@ Grid Line
— 5000 — o 50.00
R 1 T . LT+
N A V2 . | e
- 250044 - ‘-.T . 25:0044
/‘/2 SD'DD /fZ
e—— 40,00 ———= l : M #0100 =™
Figure 46 Grid Display

If you need to customize the grid spacing, simply go to Preferences -> Grid Spacing.

¥ Sketch Settings =R ¥ Sketch Settings D 52
Units mm Units mm
IGrid Spacing 3 I IGrid Spacing 10 I

Auto constrain new geometry
Reset oK Cancel

Auto constrain new geometry
Reset oK Cancel

90.00 50.00
i 1 n 1
I.Z -PZ
35004 fr T 250041 i T
W 30:00 30,00
\ 40100 ——=

:

Figure 47

M2
T T 40100 ——
‘ ;

Grid Space Setting

3.5.2 Construction Geometries

Construction geometries are references that can help you achieve a final sketch and will not appear in the
modeling environment. For example, to quickly draw a hexagon, you can draw a circle first. Then, convert it
to a construction geometry by right-clicking on the circle and clicking the Toggle Type icon in the context
menu, as shown in Figure 48.

e

=

s

%

[Sluucy
@l Show Constraints
& Cut

Copy

Erase Entities

Blank

Shouw Only

Entity Info

W~ "

Attributes

Customize menu

Figure 48  Toggling Types of Geometries
As Figure 49 shows, the construction geometry will not appear in the modeling environment.

13
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Manager 52
9 Show Most - Y
ta
z ey e 2 Part00]
> [ Solid(1)
ot _ | Show Most A 4 =l S
"Y e ) Default CSYS
R m | By == & ()sketchl
- __ Dt (& S Extrude3_Base
X e 4= ----- MODEL STOP HERE -----
. == 4= -—-- WODEL STOP HERE ----- &
= W Extrude3_Base
B e
¥ Renlav

Figure 49  Construction Geometries Will Not Appear in the Modeling Environment
3.5.3 Trimming Tools

When drawing a sketch, trimming is an inevitable operation. Among the many trimming tools, Power Trim
and One Touch Trim allow you to trim the sketch quickly, and Trim/Extend to Corner to make corners.

- L ——
' 3_ e a7, =)
Power | Concatenate Modify R
Trim -~ -
i R3.00
"§!|.— Power Trim //

J'r One Touch Tim
::\ Trim/Extend

H Trim/5plit Curve

%y Trim/Split at Point

'—l * Trim/Extend to Corner

1000

Figure 50  Trimming Tools Figure 51  Before Trimming

For example, to trim the sketch in Figure 51, you can use Power Trim by pressing and holding down the left
mouse button while moving the cursor above the parts you want to trim.

! L 1000

10.00

Figure 52 Using Power Trim Figure 53 After Trimming

3.5.4 Checking the Sketch

After finishing the whole sketch, you might get confused when some 3D modeling commands can’t be used
on it. Oftentimes, it is because there are overlapping or unconnected lines in the sketch.

To check whether the sketch is closed or not, you can use two tools in the Document Aware Toolbars. One
is Display open ends on/off, which will emphasize the unconnected endpoints of lines. The other is Closed
Rings On/Off, which will color the closed area.

14
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@-OHQ MOa Yoy H- o @-CH QMmoo H- o m
1 &3

Figure 54  Checking Unconnected Lines

To check overlapping lines, you can either use the Overlap command (Inquire tab -> Sketch Doctor panel ->
Overlap) or the Display open ends on/off command.

¥ Overlap Inquiry L= IS
P R _—— Overlap information

v Overlap Set:1
2D Line[#1614]

BD Line[#1359]

£ | S
NP

]
= Cancel

Figure 55  Checking Overlapping Lines
3.5.5 Modifying Dimensions and Delay Update

Modifying dimensions sometimes results in strange shapes because the whole sketch will change after one
of the dimensions is modified. As shown in Figure 56, the whole sketch became deformed when the radius

was changed from 2.00 to 8.00.

o ]
.

! 10.00 1

I 10.00 1
250

Figure 56  Deformed Sketch Due to Modification of Dimensions
Besides, you can activate Delay Update when modifying a set of dimensions.

STEP 01| Double-click on an existing dimension or create a new one to invoke the Input Dimension Value
dialog box, tick the Solve manually option, input a value, and click OK.

2.50 /\gi., 4-00 41 [5]/)\?[314—‘
.

¥ Input Dimension Value

Casel_d9 =4 mm =
Apply to This configuration ~

¥ Solve manually

Enlist in equation manager

T-—sou—-|

| 1000 ! f 0l |

Figure 57 Input Dimension Value Figure 58 Modifying Other Dimensions

15
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STEP 02| Modify other dimensions, and their values will be in brackets, meaning that they are not updated
yet.

Click Solve Current Sketch Manually to update the whole sketch.

¥ flde = »
Sketch Constrain (,‘ Solve Current Sketch Automatically
£3 Solve Current Sketch Manually
1z :

-~
¥, Add Weak Dimensions Automatically

10.00 -

} 18.00 i

Figure 59  |Update All the Dimensions

3.5.6 Dimension Display

Some dimensions of a parametric sketch are linked with variables or expressions. In this case, you can change
the type of dimension display (Tools tab -> View panel -> the ® accordion -> Dimension Display ->
Expressions), as shown in Figure 60. After that, both dimension values and expressions will appear, as shown
in Figure 61.

[* |Casel_dS=Length_2=4.00%

Case‘\_d?:z:(\ /@ =25.00°

el « »
Set  Redraw Previous Next  Fullscreen Case1 a0
axis View  Viev - Casel_d3=Radius_1=2.00 -
P Ye /
Show Scope ' Casel_d3=800
Redraw Al CuleR
Unhighlight All
Previous Field Cirl+PgUp
Next Field Cirl+PgDown
Perspective
Refine Facets
Clear Facets
@ Auto Refine Curves
V] Labels
V] Display 1 Casel_d226.00
V' | Dynamic Preview Casel_d1=300
@  oimension Displny M| T Dimension Values
Readout Ciriek Dirmension Names J
SnapShot Ctri+E e I G
Tumble - I—i Casel_d0=Length_1=10.00 ——I
Figure 60  Switch the Type of Dimension Display Figure 61 Displaying Dimensions and Expressions

3.5.7 Relocating the Sketch Plane

The Relocate command in the Settings panel under the Sketch tab can help you specify a sketch plane or
switch to another.

When modeling, you can directly right-click on the target sketch in the history manager and select Relocate.

Manager B 2
< Show Most b Y
7 | & part00t
7 Selid(1)
L& Fd o v 5 History
= | & = 5
Preferences | Relocate @ Blank
R Show Only
Settings =
= | % Suppress
™ Configure Feature
. . . . E'E" @ Edit Sketch
Figure 62 Relocating in the Sketch Environment e =
K& Relocate
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Figure 63 Relocating in the Modeling Environment

For example, if you want to change the sketch plane from XY to XZ, you can pick the target XZ plane in the
Relocate dialogue box.

50.00

2500 /1

Mz 30.00

Origin

40.00

- Reverse horizontal direction Default CSY5_XZ

| Use centroid defined by Plane

Figure 64  The Sketch in the XY Plane Figure 65  Picking the Target Sketch Plane

Click OK, then the sketch plane will be changed to XZ, as shown in the figure below.

Figure 66 Relocating the Sketch Plane to XZ

3.6 Sketch Cases

Please follow the steps of the cases and practice in ZW3D so that you will have a better understanding of the
sketch module and making a well-defined sketch.
3.6.1 Case 1 - Creating the Profile of the Feature of a Valve Body

The main feature of the valve body below is Revolve. The revolved part is highlighted in yellow in Figure 67.
The profile of this feature is highlighted in yellow in Figure 68. Follow the steps and you shall recreate one.

Figure 67  The Revolved Feature of the Valve Body Figure 68  The Profile of the Revolved Feature

17
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STEP 01 Go to the Shape tab and click Sketch, then select the XZ plane as the sketch plane, as shown in Figure

69.
% Sketch =2 m X p
Nig-o-B-E-@-age

« | XK L e 7
¥ Required
. — . P TN _

ane & - ¥ Snap Filter L X4

Use previous "
~ . +| Enable "Smart Pick"
P Orientation ™~ ’ﬁﬁ = T -
b Settings _// Nane ¥ % ¥ -4 7 |
g ¥~ BEO E-
Al /7 Eli &
Figure 69  Select the XZ Plane as the Sketch Plane Figure 70  Enabling Smart Pick

STEP 02| Use the Draw command to draw a continuous line vertically from the origin and then horizontally.
Make sure Smart Pick is enabled in the Snap Filter dialogue box for a quicker sketch process.

X — e X

Figure 71  Drawing a Continuous Line Figure 72 Switching to the Arc Mode

STEP 03| Click inside the yellow circle at the endpoint of the line and switch from the line mode to the arc
mode of the Draw command.

STEP 04| Draw two arcs, as shown in Figure 73.

STEP 05| Switch back to the line mode and draw the rest of the lines.

- o

Figure 73 Drawing Two Arcs Figure 74  Drawing the Rest of the Lines

Notes: Buttons related to the status of the sketch in the Document Aware Toolbar, especially the color codes

of definition, should be turned on. Such a real-time view of the sketch will help you in adding constraints and
dimensions.

STEP 06| Use the Add Constraints command to add proper constraints one by one. As shown in Figure 75, you
can easily add tangent constraints to the arcs and lines.
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12 Add Constraints
| X

¥ Required

Curves/Points

¥ Contraints
Y
& a

Figure 75

Adding Proper Constraints

Add dimensions with the Quick Dimension command until the whole sketch is well-defined.

o}

.1, Quick Dimension
« | X

¥ Required

=

|From #1236

To

Origin | EEEEYRFICETE]

¥ Dim Modes

Il

& k&

«
]
.

Figure 76

Adding Dimensions

STEP 07| Click the graphic area, input the value of the length of the line, and click OK. The result is shown in
Figure 77. Or you can specify the dimension with two points, as Figure 78 shows.

¥ Required

To #2837

From #2826 (4

Figure 77

¥ Input Dimension Value
Sketch1_d0 = U

Apply to This configuration ~
[T Solve manually

[T Enlist in equation manager

oK

Cancel

Defining the Value of the Dimension

Figure 78

76.00

Specifying the Dimension with Points

-

19



Product Design {{{{LLLKK

Over-defined f 26.50
Under-defined
Unsolved
Well-defined -
29.00 1
/
R SN SR / 16.50 I 1800
/

76.00

Figure 79  All the Dimensions Are Added
STEP 08 Check the profile with the Overlap or Display open ends on/off command and exit the Sketch module.

Sketch  Constraint  Tools App
—| Ny @ 2 P @ ® - Al &3 ~ []
H AT NS & 88 A &% [ 7 @

Distance Angle Arc Length Area = Coordinate Entity Curve NURBS Control Curvature Curve Minimum = Ceonstraint | Overlap

Info  Info Data  Polygon Plot Connectivity ~ Radius Status
Measure Inspect Entities Sketch Doctor
Qen w NP U B EDOHQEREYorE -
Display open ends on/off

Figure 80  Checking the Profile
3.6.2 Case 2 — Creating the Profile of the Feature of a Wrench

The main feature of the wrench below is Extrude, which means you’ll need to draw the profile first.

Figure 81 Profile for Extrude Feature of Wrench

Go to the Shape tab and click Sketch, then select the XZ plane as the sketch plane.

STEP 02| Use the Draw command to draw a continuous line as shown in Figure 82. Make sure Smart Pick is
enabled.

Figure 82 Drawing a Continuous Line

Add the Equal constraint to the highlighted lines, as shown in the left side of Figure 83 to get the
result on the right side.
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v X o
¥ Required e
Curves/Points &
v Contraints

Ml
e [ | L[ 77 %A -

Figure 83  Adding the Equal Constraint to the Lines

Draw a slanting line parallel to the slanting line below and keep their endpoints vertically aligned, as
shown in the left side of Figure 84 to get the result on the right side.

) =

Figure 84  Drawing the Parallel Slanting Line

STEP 05| Draw the rest of the lines to get a rough profile is finished, as shown in the right side of Figure 85.

Figure 85 Finishing the Rough Profile

Add dimensions until the profile is blue (well-defined). For example, use the Angular command to
specify the angle between two lines.

th

A Ang ular
- " «

L
¥ Required =
% An[al= H

Tst curve #2609

| 2nd curve #2592

‘Quadrant swumwaq ¥ Q -

Figure 86  Specifying the Angular Dimension

B h I Linear =<3
v[X] o
ey \ ¥ Required
= |
AT

I / 1t point | #2600
1 2nd point | #2624

2| - 1 P Text point[5.73033,1.38752| ¥ &~

Figure 87 Defining Linear Dimensions with the Quick Dimension or Linear command
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Over-defined 160.00

Under-defined

: 1

Unsolved 6.00

29.00
Well-defined

7
3,00~
19.00

Figure 88  The Final Well-Defined Sketch
STEP 07| Check the profile and exit the Sketch module.

Summary
The points below can help you draw a well-defined sketch efficiently.

» Choose the right sketch plane.

» Better start from the default origin.

» Pay attention to the Smart Snap prompt. Accept the confirmed constraints and avoid adding
constraints you are uncertain of to avoid making an over-defined sketch.
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4 Modeling

Creating a 3D geometric model is fundamental to the whole product design and future applications of its
data like engineering drawing, CAM(Computer-Aided Manufacturing), and CAE(Computer-Aided
Engineering ), etc.

4.1 Basic Modeling Concepts

4.1.1 Feature-Based Modeling

Feature-based modeling means that a feature is regarded as the basic modeling unit and that a 3D model
consists of various features. Generally, modeling features can be divided into three types.

» Datum feature
Datum features include datum planes, axes, and point.
» Basic feature

Basic features include extrude, revolve, and sweep features.

4

Extrude Feature Revolve Feature Sweep Feature

Figure 89 Basic Features

» Engineering feature

Engineering features are mostly applied to the actual field of engineering, including chamfer, fillet, draft,

etc.
‘§ il ~ :

Fillet Feature Chamfer Feature

Figure 90 Engineering Features

4.1.2 Solid Shape and Surface Shape

There are two types of shapes: solids and surfaces. In ZW3D, a closed geometry is considered a solid,
otherwise, it is a surface, as shown in Figure 91. The unique modeling method of ZW3D, hybrid modeling,
allows you to switch between solids and surfaces freely. It means that if a shape is geometrically closed, it
will be automatically filled and regarded a solid.
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Manager 5 Manager =
_ | Show Most - @ |ShowMost -
;
“ 2 festure by featue modeling "2 2 feature by festue modeling
urfoc
—
== | > [ History === || > B History
@ 57

¥ Replay

BB ) G b |

/;R‘XD

Figure 91  Solid Shape and Surface Shape

4.2 Parametric Modeling
4.2.1 Feature-Based Parametric Modeling

Feature-based parametric modeling means that the 3D model is created with various features and that the
features are controlled by parameters. When you modify the feature parameters, the model will be modified
or updated. As shown in Figure 92, the valve body model can be created with different features.

Extrude Base Add a Revolve Add Another Revolve Cut Features Engineering Features

Figure 92  Modeling with Features
4.2.2 Parametric Modeling Process
Generally, parametric modeling includes the following three steps.
» Define the parameters (variables and expressions)

In ZW3D, all the parameters can be defined in the Equation Manager, which can be accessed in both the
modeling (Tools tab -> Insert Panel -> Equation Manager) and sketch (Tools tab -> Utilities Panel -> Equation
Manager) environments.

¥ Equstion Manager ==}
—Expression List
Filter All - Do | Dm | 01| | >
Name Expression Value Unit Type
hd Sketchf

XA Ball_radius 39 39 mm Mumber

XA Overall_length 7 7 mm Mumber
—Variable Input
Type Mumber ~ | Length T | Min Max
Name mm Replace Expression | Enlist Dimension
Expression K |3 | |~
Description o || KR

Reset Cancel Apply

Figure 93 Equation Manager
» Feature modeling and apply the parameters

In the course of the feature modeling, you can apply parameters while adding dimensions to your sketch or
creating features.

As Figure 94 shows, you can select the target parameters directly in the Variable Browser while adding
dimensions to the sketch.
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; 3.00 —T

&

¥ Variable Browser (=l
Browsing this fil
IEas\:features‘Zi 'I =
%¥ Input Dimension Value 1 1S
[sketchi_d7 = Totaltength mm 3 | & || /| = Browsing this object
Apply to This configuration ~ Se\ectvar\ablaj Modeling Process
[T Solve manually oK Part Config -ACTIVE- -
[C] Enlist in equation manager Cancel

Figure 94

~Objects and variables—————

(3

End_angle = 270 deg
Sketch ..
part_name
part_number
part_class
part_designer
part_cost
part_supplier
part_description
part_keywaord
part_manager

mart material

Applying Parameters While Adding Dimensions to the Sketch

When creating features, for example, the revolve one below, you can set an existing parameter as its end
angle by following the 4 steps in the figure below.

Figure 95

@«J i

Boolean shapes
b Offset
P Settings

P Tolerance

» Modify the parameters to update the model

¥l Revolve £32
[v] X o
¥ Required
Profile P Sketch &
Axis A -0-01 ¥ &~
Revolve type 2 sides i
Start angle § 0 deg & -
IEﬂd angle E 360 deg :I & -
¥ Boolean °

|| <

IE

b B ED B 1

@ Input Expression [ e
" @
= || ||~ oK Cancel
Q’ Variable Browser 7= 4
Browsing this fil
Dynamic Input
Dimension Value Basic features.Z3 A
Angle
~Browsing this object —————————————
Measure Arc
Measure Face Dihedral Madeling Process
Expression
To Point

Objects and variables——————————
“=z======== -
|End_angle = 270 deg |
Total_length = 15 mm |

Setting the Parameter While Creating the Revolve Feature

To apply a new value to some parameters and update the model, you can double-click on the target
parameter in the History Manager and change the value. After that, the file name in the History Manager
will be in red and marked as outdated. To update it, simply click the Regen command.

Manager

[
&=}
£ Modeling Process
- | EZSolid(n)
£ Surface(0)
1 Wireframe(0)
_5 v 3 Expression(2)
@ _End_angle = 360004y |
_ L Total_length = 15.00 mm
I g > E7 Part Config(1)
v €3 History
’& Default CSYS
¢ Sketchl
¥y Revolvel_Base
4= - MODEL STOP HERE

Show Most -

Y

2

Figure 96

¥ Create/edit variable (=3
Type Number Angle
Name End_angle deg -
RIENEIE
Description a

Reset 0K Cancel

Manager 5%

_  Show Most ¥ Y z

2 : Poede~ -]
&% Mddeling Process(Qutdated)

Shape Wireframe
O eld«=

Set Rotation  Set  Redraw Previous Mext
Center axis View

1% 2 Sora Free Form

P Surface(0)

B Wireframe(0)

(==~ & Expression(2)

i) X_End_angle = 270.00 deg
L Total length = 15.00 mm

View

View

Modifying the Parameters and Updating the Model

Now, you shall find it easy to change and manage the key dimensions by means of parametric modeling.

4.3 Modeling Settings

It is suggested that you modify some basic settings (working folder, file type, linear units, mass units, and
object tolerance) before modeling. You can refer to Chapter 2.4 for the setting of working folders, and
Chapter 2.5 for the management of different types of files.
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@ Configuration

|Genera| |
G

=

=

-

Part
» II:‘ One object perfile (new files) I Autornatic file locking
[ Show hints Auto open error window
Color Save file without display data ~ | [C] Confirm File/Save
Background Ul Language English =
Display Default layer name  Layer0000
Files Max undo steps 75 Compact undo/redo Max unde memory (MB) 600
CAM Direction key rotate speed
Default linear units mm =
User
Default mass units kg i
PDM
Object tolerance (mm) 0.01
ECAD

Max file revisions to backup 0

4.4 Modeling Guidelines
4.4.1 History Manager

Figure 97

(Backup folder defined on "Files" tab)

Basic Settings before Modeling

The default History Manager helps you manage the modeling history. Besides History, folders reflecting the
status of the model (Solid/Surface/Wireframe/Expression/Explicit Objects/Part Config) will also appear in it.
You can change how their display (except the History folder) in the Configuration dialogue box.

Manager
= Show Most L

o
o= Wrench

¥ Configuration

General Allow dynamic drag of assembly component

Part [ Ignore constraint failure during regeneration

R E——

Solid(1
- |V 3 Solid(D 7] Load link information of reference objects
- sz 20
£ Surface(0) Color Folders display settings
- £ Wireframe(D)
@ & expressiontt Background Solid Auto Configuration  Auto
. £ Part Config(1) icply Surface Auto Expression Auto
[ i £ Histo Wireframe Auto Block Auto
=2 T Default CSYS Files
: Default CSYS Part name Display part name Entity name With feature name
. v %= Sketch5 Ccam
) .
2 B Extrude? Base . Maximurn entities listed uncler Folders 1000
ser
Y Revolved Base N i | L4
S Draft] =
Reset Default oK Cancel Apply

¥ Extrude3_Isection

Figure 98

To replay the modeling history, you can either drag the History Indicator or click the Replay buttons.

4.4.2 Datum

Folders in the History Manager

Figure 99

Manager

-
o

Show Most M

&% Wrench
B Solid(2)
fa Expression(1)
~ £ History
L= Default CSYS
[¥] % Sketchs
“# Extrude?_Base

C o w4

| MODEL STOP HERE -----

S Draftl -

¥ Replay

AL AR

Fl 22 X

Figure 100 Replaying the Modeling History

Folder Display Settings

In ZW3D, the default datum is a Default CSYS (Coordinate System), which is coincident to the WCS (World
Coordinate System). As shown in Figure 101, the CSYS in brown is the Default CSYS, which includes the XY,
XZ, and YZ datum planes and the X, Y, and Z datum axes.
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Manager B 22 4 part001Z3 X | +
> Lighting

FO|> Drop Shadow

2% Part0D1 » Datums
- » Expression

-
hd Histo! 7 e 7
i & Default CSYS :’Edg:F
----- MODEL STOP HERE ----- Y E’] acl ﬂccel
alor

~ Triad
el IFrame Triad Display : OFF
S = Compass Triad Display : ON
X Show Hidden : ON

Y
a'}(
Figure 101 Default CSYS Figure 102 Hiding the Frame Triad

The red, green, and blue axes form the Frame Triad. You can turn off/on the display of it by double-clicking
on the Frame Triad Display option in the Visual Manager, as shown in Figure 102.

> Datum Creation

Apart from the datum CSYS, you also can create datum planes whenever and wherever you need during the
modeling. As shown in the figure below, there are multiple ways for you to create a datum plane.

b

Datum
Plane - [ Datum Plane =
ij’ Datum Axis Y IZ| 54 i S

Datum Plane > e L
<] ¥ - % =
L PH < W # NG
_J—x Datum CSYS 'd 2 | P
i Offset 10 mm S e e P
d_x Drag Datum T o
]{ LCs e

Figure 103  Creating Datum Planes

» Auto Size of Datum
If you prefer the datum plane to be in a bigger size, you can turn on Auto Size in the Visual Manager.

Manager X9
| > Lighting
8> Drop Shadow
~ Datums
*! Local Display : ON
Glohal Display : OM
Show Hidden: ON
@j External Display : OFF
Calerful Show : OFF
=M | > Expression
> Edge
_E. v Back Face
Color
» Triad
¥ Echo
Color
Echo type: Quick Echo
Attribute Tag Display : ON
Texture Map Display : OM

Figure 104 Making the Datum Planes Appear Bigger

> Show or Hide

You can show or hide datum planes.
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Manager X3
T_|> Lighting
=8> Drop Shadow
~ Datums
Local Display : OFF
p— Show Hidden : ON
Ifﬂ External Display : OFF
Auto Size: ON
Ie Colorful Show : OFF
@ > Expression
> Edge
E “ Back Face
Color
> Triad
~ Echo
Color
Echo type : Quick Echo
Attribute Tag Display : OM

Figure 105 Turning off the Display of Datum Planes

4.4.3 Layer Manager

A 3D model is usually composed of different types of geometric entities, including points, lines, curves,
sketches, datums, surfaces, solid shapes, etc. A complicated model may contain thousands of entities.
Therefore, managing these entities properly is vital to a clear view of the model.

In ZW3D, you can easily access layer-related tools in the Document Aware Toolbar.

] - ' || |:| || QA Curves -

T

% Layer Manager T3 All Corves

T3 Show Layer Information ¥ ) All Paints

CC Svnchroni @ O All Sketches
ynenrenize o () Datumn Planes

% Copy/Move to Layer

Figure 106 Layer-Related Tools in ZW3D

A default layer Layer0000 would be created in the Layer Manager. It can be renamed, but not deleted. If
you did not create new layers, all the entities will be automatically assigned to this default layer. Also, when

you turn off the bulb icon, all the entities of this layer will be blanked.

% Layer Manager

All Category

v [ All Category Active 10 MName On Frozen Category Quantity Description
CURVES : :
DATUMS - 0 Layer0000 ] a 1
SHEETS
SKETCHES
SOLIDS
[Mo Category] Activate New

Categoery Editor Cancel Apply

Figure 107 Layer Manager

£
N

4 Filter A~ All M Select object in layer

Delete Import Export

The good habit of creating proper layers at the beginning of the modeling stage and assigning each entity to
the corresponding layer will pay off when you are trying to view certain types of entities. As shown in the
figure below, you can view all the sketches by checking the corresponding layer in the Layer Manager.
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&P D B @ - B o ]| QO Sketches |7

@ O Datums

@ O Layer0DDD
— T

¥ ) Solid shape

Manager
4 Show Most M
~ 3 History

2 Default CSYS
[/] “# Extrude? Base
@ Sketchs |
¥ Revolve3 Boss
Wy Revolve5 Boss

Sketchd
Sketch6

¥y Revolved Cut

~ [4] ¥ Revolveb_Cut
& ()Sketch10 k

v =

by

<
HERE

e K
2E

~ [ <8 Extrude3_Cut

7 Sketchll

)| Pl |>\V\' <Q
Figure 108 Display All Sketches
4.4.4 Feature Operations

As mentioned in Chapter 4.1.1, the modeling method of ZW3D is feature-based modeling, which allows you
do a lot of operations based on the features.

» Edit/Redefine Features

As shown in Figure 109, after right-clicking on any feature, you can perform operations, such as Redefine,
Suppress, and Delete on it.

v 3 History @i =i -
ik Default CSY5 ==
© Sketchs [Redefinefss
‘1".. Extrude?_Base ~ Configure Feature
» Y Revolved Base -
> [ & Draft1 4 Cut
> [] 8 Extruded_lsection B2 Copy
4% Combined_Add % Paste
e Sketch8 X Delete
¥ Extruded_Cut I
o - Dependencies

Figure 109 Feature Operations
» Rearrange Features
To adjust the sequence of features, you can drag them around in the History Manager.

For example, in the model below, Fillet 1 is done prior to Shell 1.

Manager
#_ | Show Most -
&% Engineering features1
- | £ Salid(1)
& | v €3 History
& Default C5V5

= @ Block?_Base
57 Fillet1
Shelll

@ P MODEL STOP HERE -

Figure 110 Make the Shell After Fillet

If you drag Shell 1 above Fillet 1, the result will be different.
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Manager L
#_  Show Most - Y
Fa

a4 Engineering features

» B Solid(1)

v & History

'L Default CSYS
@ Block?_Base
Shelll
Fillet1
o MODEL STOP HERE -----

el M

Figure 111 Fillet After Making the Shell
> Insert Features

If you need to add features before the last operation, you can drag the History Indicator to the right position
and add them.

st Wrench
v £ Solid(1)
@ S2(Revolved Base)
> B Expression(1)
~ £ History
= Default CSYS
% Sketchs
¥ Extrude?_Base
> [ % Revolved_Base
» /]  Draftl
> 9 Extrude3_Isection
B Combined Add
G Sketchd
¥ Extruded Cut
> [/] S Extrude5_Cut
| 4= —---- MODEL STOP HERE - ]
[w] & Filletl
&> Chamferl

Figure 112 Insert Features

4.4.5 Display Modes and View Types

You can switch both the display mode and view type in the Document Aware Toolbar.

av- ¢ a.g CH-E w0

&5 Auxiliary View Ctrl+U

B Top View Ctrl+Up
L Wireframe B lsometric View Ctrl+1
P Shade @ Left View Ctrl+Left
7 Hidden Line ™ Front View Ctrl+Down
@ Analyze ) Right View Ctrl+Right
¥ Combination & Back View

M Bottom View

@ Dimetric View

P Auto Align Fg

# Align with Direction

Figure 113 Display Modes and View Types

Also, you can switch between two frequently used display modes, Shade and Wireframe, using the keyboard
shortcut, CTRL+F.

Figure 114 Shade Figure 115 Wireframe
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> Customize Views

To save a specific view, you can go to the View Manager, right-click on Custom Views, and select New to

create a new view. After that, you can switch to this custom view whenever you need.

Manager
v 6o View

-
o

=
=

ud

~ &8 Standard views

& Auxiliary view - Active

& |sometric view

W Top view
@ Left view

‘_‘1 Front view

@ Right view

"J Back view
M Botiom view
48 Custom views

1 Mew l‘:t v | X o >

@ Delete all views ¥ Required

Figure 116 Creating a Custom View

A default isometric view is shown on the left side of the figure below. Double-click on the newly created
view, and the model will be displayed from your customized view, as shown on the right side of the figure
below.

Manager
v o View

-«
o

="
L

= |

4.4.6

v M@ Standard views
& Auxilian

& |sometric view

VIEW

W Top view
ﬁ Left view
11 Front view
t Right view
‘J Back view

ﬂ Bottom view
v @B Custom views

&5 New view - Active

Part Appearance

Figure 117 Change to the Custom View

You can make the part look more vivid using the Face Attributes command in the Texture panel of the
Visualize tab.

In the Face Attributes dialogue box, use Face as the filter. Then, pick the target faces and the defined
attributes will be applied to them. If you want to apply the attributes to the whole shape, you can use Shape

as the filter.
= Face Atiributes £
—
v | X|E L
¥ Required =
Face Fi2 ¥
¥ Settings
Optional | Advanced
coor |
© RGE © HsL
R o 1
G 0o 3
B 21 D
Reset to default
¥ Transparency
5
Qo D .
4 Il | »

= Face Attributes
[v]|X[= 0
¥ Required

v
¥ Settings

Optional  Advanced

coor |

© RGB @ HsL

J

Arar A

F12 (Revolve3_Boss) B
! 4 Reset to default
! A ¥ Transparency
Q: : J
]

q il

22

ﬂ

Figure 118 Setting Face Appearance

If you already know what the part will be made of, you can texturize it. For example, if the material used to

manufacture the Valve Body is metal, you can apply Metal(cast) to it, as shown in Figure 120.
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Metal Metal Gold Bronze

(brushed) + (castl» »  « |® Metal(cast)l =
Metal v 4 [E = @ D

%, K2

Aluminium ¥ Required

Bronze Faces 1 picked M

¥ Settings

Metal Custom >
Color
Nickel © RGB ) HSL
Platinum o L La)
6 |wm —{F——
B |40 ———F—
Ambient |
Diffuse —1 }—

Specular ‘ ‘

=
m
o

©OOD00000 D D

Titanium

Figure 119 Texture List Figure 120 Texturizing the Part

Notes: Since the texture is of higher priority than the face appearance, you need to remove the texture with
the Erase Texture command if you only want to display the face attributes.

4.4.7 Material Attributes

To set the material attributes of the part, you can go to Tools tab -> Attributes panel -> Material Attributes.
First, select the target shape or part. Then, you can either define your own material or choose from the
existing material list.

Material... 2
e v X E L
¥ Require
m,_a Type Shape Material -
Shapes 1 picked Y
- N
- Nar
Aluminum
[@]|| fpensity
2.643e-06 ry—
03
= ~File/Bundle
s Bundles.Z3 e
-DEFAULT- [-]1 X

Aluminum-2011
Aluminum-2014
Aluminum-2017

Aluminum-2024
Aluminum-2025
Aluminum-22139
Aluminum-3003
Alurinum-5052 i

Figure 121 Setting the Material
4.4.8 Part Attributes

If you want to set or check part attributes, you can go to Tools tab -> Attributes panel -> Part Attributes. In
ZW3D, part attributes include Standard, User and Physical.
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% Part Attributes (=l
Standard | User  Physical
Name Valve Body Derived from
Number Designer David|
Manager Supplier ZWSOFT
Cost Class
Do not section Do not hatch
De not list in BOM Do not list in Root
Keywords Each keyword should be separated by 2 *," comma
Description
Create time 12/27/2019 Short date
Lastmodified  5/16/2020 Show time
Sheet object Sheet code
CAM object
(B8
Reset oK Cancel Apply
Figure 122  Part Attributes

For example, you can calculate the physical attributes of the current part, including mass, volume, etc. in
two steps.

STEP 01| In the Physical tab of the Part Attributes dialogue box, click Material folder to invoke the Material
Attributes dialogue box. You can either define a new material or select one from the existing
File/Bundle box, then click OK.

W Part Attributes o =] @ Material Attributes =]
Standard User Physical Name
Aluminum
Source All'in current o Update data on save Density
Material ~ Alurninum e Decimal | 0.00 - 2.643e-06 kg/mm’ ~
Density 2.64e-06 kg * [/ mm v 23 File/Bundle
Bundles.Z3 i
Mass N/A ke
; g -DEFAULT- - X
Area N/A mm*2
¥ | & | Lo | Do OK Cancel
Volume MN/A mm*3

Figure 123  Checking Material Attributes

STEP 02| Click the Update button to calculate the part attributes. As shown in the figure below, physical
attributes like Mass are updated.

¥ Part Attributes L= RS
Standard User = Physical
Source Allin current ML Update data on save
|Update|
Material  Aluminum | Decimal | 0.00 M
Density 2.64e-06 kg ~ /mm T 43
Mass 0.32 kg
Area 35198.47 mm~2 ‘
Volume 12204937 mm#3 ‘
Size L 76.00 W 94.50 H 75.00 mm
Centroid X 323 v 5.72 z 9.08e-05 mm
Stock size

Figure 124 Updating Part Attributes

4.5 Modeling Cases

4.5.1 Case1l-Valve Body

The general process of modeling the valve body below has been introduced in Chapter 4.2.1. Now, the
process will be broken down into small steps for you to practice.
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Figure 125 Valve Body
STEP 01| Create a new .Z3 file named Valve.Z3 and click OK to enter the part modeling environment.

q’ Create Mew File

Type

Part/Assem bl;

N

PartTemplate(MM)

Y

Drawing Sheet

Multi-Object

Drawing Packet
%| z
CAM Plan Equation Set
Template Infermation
|[Default] | Unique Name

Standalone Sketch

Vahve.Z3)

Description

Figure 126 Creating a New .Z3 File

Note: By default, the first part will be named after the new .Z3 file. If you need to rename it, exit the modeling
environment first and then, right-click on the part and select Rename to rename it in the Manager. As shown
in the figure below, the name of the part is changed from Valve to Valve Body.

To return to the modeling environment, simply double-click on the part.

QE: 9 -2 @ DL B =09 00w -

Manager
Filter | Al ~ | Preview Graphic - Ve
Filter All ~ |Preview Graphic 4
Find in Mame v
sl Find in MName hd
MName Type
[ ———— Name Type
o Edit e Valve Body

e 4 Rename

Figure 127 Renaming the First Part
STEP 02| Define the length variable Base Length in the Equation Manager. In this case, it is set to be 75 mm.

¥ Equation Manager 5=l
i Expression List
Filter |All - " w e @ | [ £
Name Expression Value Unit Type
v ag Valve Body
L Base Length 7 75 mm MNumber |
—Variable Input
Type MNumber Length Min Max
Name Base Length mm T Replace Expression  Enlist Dimension
Expression |73 A=A G
Description | K
Reset Cancel Apply
Figure 128 Defining the Base Length in the Equation Manager
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STEP 03| Click the Extrude command, select Sketch in the Profile P box, and select Datum YZ as the sketch

plane.
“# Extrude 23
| - % Sketch 52
S = v[X] o
¥ Required L
= ¥ Required
IProfl\e p | | & l\ -
Ectudetype  |1side Pick from List Plane Default C5V5_v7] &
Start S 0 mm g+ Unpick Last Use previous
End E RE) mm ~| & M Insert Curve List P Orientation
— [ sketen :
Direction ¥y & — > Settings
27 Edit Sketch
|:| Flip face direction __,7

Figure 129 Creating a Sketch

Figure 130 Datum YZ as the Sketch Plane

Draw a rough rectangular profile, as shown in Figure 131.
Delete a dimension and apply the Equal constraint to the selected lines, as shown in Figure 132.

[em———536817 |
.‘"\
e Z_____
| % |
I |
| |
-58.9074 :r ......... *_,__JI v
I
R I
v
Figure 131

Drawing a Rectangular Profile

] Rectangle B N 53_55
v [x] o) |
12 v Add Constraints £2
¥ Required oz )
g | »|[X] oL
L___i IJ L:] | | ¥ Required
|
- F 2l 7 )
2nd point 26.8402,-29.4537 Yy &- ! r 1 Y T || ¥ Contraints
|
R | | | Y y
¥ Dimensions i [ : x| || L/ \/
Width 53.68171 mm L____L____l
Height -58.90736 mm
/s

Figure 132 Adding the Equal Constraint

STEP 06/ Double-click on the only dimension and assign the Base Length to it.

=1

= /N ¥ Input Dimension Value 2 L= Y ¥ Variable Browser (=3
Sketch7.dd | = 5368 mm > = fol |z sy
Apply to This configuration = VahveZ3 MR
Vi) fal =1 [ Sokve manually QK
L i —Browsing this chject
[T Enlist in equation manager Cancel
Sketch7
Objects and variables
41 I
“-——————=——=
Figure 133 Inputting the Dimension with the Base Length Variable

Exit the sketch environment and invoke the Extrude dialogue box. Extrude the sketch from 0 mm to
-13 mm by setting Extrude type, Start S and End E according to Figure 134 and click '+ You will find
the History Manager updated.

¥ Extrude

[«]X

¥ Required

Profile P Sketch?

Extrudetype  1side
Start 5

End E -13

Direction ¥

[ Flip face direction

¥ Boolean |

flifiﬁr@ -

Boolean shapes b

Figure 134  Extruding the Profile
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STEP 08| Use the Sketch command to create an external sketch or Revolve to create an internal sketch. Refer
to Chapter 3.6.1 for details.

26.50

29.00

76.00

| 18.00

Figure 135

The Sketch of the Revolve Feature

Click the Revolve command and select the sketch you just created. Specify the End angle E as 360

degrees, choose the Add Boolean type, and click [v],

J].; Revolve
[v] X oL
¥ Required
Profile P Sketchs 4
Audis A 1,00 v &~
Revolve type 2 sides
StartangleS 0 deg . &
EndangleE 360 deg - | ¥
¥ Boolean
PP
Iy @G
Boolean shapes 1 picked ¥

Figure 136 Revolving the Sketch

STEP 10 Sketch a rectangle whose baseline is on the X axis and base point is 3 mm from the origin on the XZ

datum plane, as shown in the figure below.

57.00

[*— 2200 =]

= 19.00 -|

Figure 137 Sketching a rectangle on the XZ Datum Plane
STEP 11 Pick the sketch created in step 10 as the Profile P in the Revolve dialogue box, choose the Add

Boolean type, and click '+ to revolve the sketch around the default revolve axis.
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' Revolve X3 -
v|X b

¥ Required ‘

Profile P Iil &

Axis A v &~

Revolve type 2 sides ' b4

StartangleS 0 degi\ &~

EndangleE 360 deg 1 & -
¥ Boolean

Lo L
Boolean shapes 1 picked |

Figure 138 Making Another Revolve Feature

STEP 12| Sketch a revolve-cut profile whose baseline is on the X axis at the origin on the XZ datum plane, as
shown in the figure below.

Figure 139 The Revolve-Cut Profile

STEP 13| Pick the sketch created in step 12 as the Profile P in the Revolve dialogue box, choose the Remove
Boolean type, and click to create the revolve-cut feature.

Jy Revolve 2

£q o
¥ Required

[ProfileP[Sketchs ‘
Axis A 1,00 ¥ &-

Revolvetype 2 sides i
StartangleS 0 deg 5| ® ~
End angle E 360 deg 3| ® ~

[+ Boolean |

| @

@G

Boolean shapes | ¥

» Offset @ |

» Settings |
» Tolerance |

Figure 140 Selecting the Profile and Using the Remove Boolean Type Figure 141 The Revolve-Cut Feature

Sketch a circle (radius=13.00 mm) on the top of this feature, click the Extrude command, pick the

circle, select the Remove Boolean type, input the depth (4.0 mm), and click | ¥ to create the first
extrude-cut feature.
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i

JJ

B —
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R

Figure 142 Creating the First Extrude-Cut Feature

STEP 15| Sketch a major sector on the top of this feature, click the Extrude command, pick the sector, select
the Remove Boolean type, input the depth (2.0 mm), and click | ¥ to create the second extrude-cut

feature.
Figure 143 Creating the Second Extrude-Cut Feature

Click the Hole command, select the Thread hole type, choose Sketch in the Location drop-down list,

create four points, and set the parameters according to the figure below, and click to create
screw hole features.

3 :

77T

A
XY

1 Hole 3
[v ]3¢ s & (  Absolute

Critical
loton [ Jvlal- o

Relative
¥ Hole Alignment

-

On Entity
Face L
p L Expression

Direction 3
= &) Smart Roint Ref
Operation  Remove = Dynamic Pick
Shapes 1 picked y ~ Made

~  Between
¥ Hole Specification Lt offser
Holeshape | Simple ~ /" Offset Distance
¥ Thread / Mong
Type M v "®, | # Angle
Size M12 %175 = | (D Center of Curvature
Depth type  Default = | O Quadrant of Curvature
Depth 18 mm - [ \& From 2 Lines
Holesize  Default - | 7% Imersection
¥ Spectiication 7 Projected Cv-Cv Intersection

~ Between Cv Foints
» Add Chamfer

L Project to Cv or 5f

» More Parameters P Cu-5f Intersection

» Hole Template A Face-Vector
» Settings " Face Centroid
Sketch Points

Figure 144  Creating Screw Hole Features

STEP 17| Click the Hole command, select the Thread hole type, pick the center point of the surface (created
in step 14) in the Location drop-down list, set the parameters according to the figure below, and
click to create another screw hole feature.
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; B2 ‘I;XD
0 0nn
location [ v &-
vFa I::Ie Allgnmfnt -
Direction 00,1 v &~

¥ Boolean

Operation  Remove

Shapes 1 picked M

[0

¥ Hole Specification

Hole shape  Tapered

¥ Thread

Type 1507-1RC - "%,
size 13/4-14RC

Depthtype  Custom

Depth 12 mm ;| & -
Holesize  Default

Figure 145 Creating Another Screw Hole Feature

Go to the Engineering Feature panel of the Shape tab, click the Flag Ext Thread command, pick the

external revolve surface, set the thread parameters according to Figure 146, and click ¥ to create
an external thread feature.

HiE Flag Ext Thread =
X = oD
¥ Required

e mE e
v Thread Specifications

Tpe M - |'®,
Size Custom

Dismeter 36 mm S
© Pitch ©) Thread/Unit

Pitch 1 mm 3| -
Length Type  Custom -
Length 15 mm (-
1] End chamfer

Setback 05 mm S D
Angle 45 deg 3 [& -

Figure 146 Setting Thread Parameters Figure 147 The Thread Feature

Add fillets (R=10.0 mm on the green faces, R=2.0 mm on the yellow faces, R=1.5 mm on the red
faces), as shown in the figure below.

Figure 148 Adding Fillets

STEP 20 Check and optimize the modeling process in the History Manager, and then click the Regen button
to regenerate the whole model.

PIoeade~ ~[Ck

Regen current object automatically

Regenerate the active history and assembly by
re-evaluating each feature.

F1 for more details

Figure 149 Regenerating the Whole Model
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STEP 21| Go to the Attributes panel of the Tools tab and set part attributes according to the figures below.

|@ FartAttnbutesl =
User Physical

Name Valve Body Derived from
Number 1 Designer Jack i_ Material... B3
Manager David Supplier WK x B |'6'| I:;@
Cost 5500 Class Part M

¥ Require
Do not section Do not hatch

Type Part Material b
Do not list in BOM [”] Do not list in Root . R

[¥] Override all shapes' material
Keywords Valve, Body —Mame

Body of the Valve, fabricate inhouse. Iron-cast

Description

—Density
Create time Friday, May 22, 2020 Long date - 7.07%-06 kg/mm” -
Last modified Wednesday, June 3, 2020 Show time —File/Bundle
Sheet object (7] Sheet code Bundles.Z3 -1 &

- \
CAM object [ ]
Ilron-cast - I x
B
ACIBE
Reset oK Cancel Apply
Figure 150 Setting Part Attributes Figure 151 Selecting the Material

STEP 22| Go to the Texture panel of the Visualize tab, click the Face Attributes command, select Shape in the
Filter List, pick the face of the Valve Body, and set parameters according to the figure below so that
the appearance of the model is modified.

W' [Srope T~ JRB] Partanc Componen

=
M ®)0

¥ Required

IFa.:e ‘ 1 picked I ¥

¥ Settings

Optional = Advanced
Color

© RGB ) HSL

Reset to default

¥ Transparency

Q::—@

¥ Shine
Dull Shiny
D= —@
¥ Gloss
Matte Glossy
Q- 0
Figure 152  Setting Face Attributes Figure 153 The Final Appearance

Save the file.

4.5.2 Case 2 - Wrench

You will learn how to add draft features and other modeling tricks from practicing this case.
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Figure 154 Wrench

)
/ 7

Figure 155 The Wrench in the Valve Assembly

Create a new part file named Wrench in the current Valve.Z3 file, which can be done by directly
clicking the plus button on the left side of the file in the modeling environment.

+ ValveZ3 - [Valve Body] X = +

Ade- ¢ 9P -
o %P Create new [Part] (=
Type
Pan‘.’Assemb\; Drawing Packet Drawing Shest  Standalone Sketch
2 =z
CAM Plan Equation Set

Template Infermation

[Default] Unique Name

PartTemplate(MM) |
Description

)

Figure 156 Creating a New Part File Named Wrench

After creating the new part file, the file name will be updated, which can be seen in the modeling
environment and the Z3 Manager if you clicked the Exit button.

Valve.Z3 - [Wrench] X @ +

=x

Figure 157 New Part in the Modeling Environment

Manager B £+ ValveZ3d X
Filter All ~  Preview Off M
Find in Mame *
MNarme Type [
Valve Body Part YES
|Wrench Part YES |

Figure 158 New Part in the Z3 Manager

STEP 02| Draw the main profile on the XZ plane and extrude it symmetrically, as shown in the figures below.

For details, you can refer to 3.6.2.
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160.00 ‘
T
= 1| &do
K
29.00
Figure 159 Drawing the Main Profile
¥ Extrude E3
= zZ
v | X LA
] y
¥ Required »
Profile P Sketch & 4/}
|Extrudetype Symmetrical L/ I ::‘-\__X
Start 5 ] mm o
[End E 19 mm S &~
Direction ¥ &~
[C] Flip face direction
¥ Boolean ‘v 19
o | e g
SR
Boolean shapes v

Figure 160 Extruding the Profile

STEP 03| Draw a sketch whose radius and height are equal to the existed edges on XZ datum plane. Click the
Reference command in the Reference panel, select the target edges and all the dash lines, right-click
and select Toggle type, and finally, draw another line to close the whole sketch.

= Reference
¥ X oD
¥ Required
el CulPs .
Curve/Face l:lo

Figure 161 Sketching the Revolve Profile

STEP 04 Click the Revolve command, select the sketch created in step 3, choose the Base Boolean type, and
click ¥ to create the revolve feature.

42



Product Design (<LK

Jly Revolve bd

v X £33
¥ Required

| Profile P Sketcht |® &
Axis A 0,01 ¥y &~
Revohetye
Suanges e

frdmget w0 ag i @

¥ Boolean

S
» Offset
b Settings

» Tolerance

Figure 162 Creating the Revolve Feature

STEP 05(Click the Datum Plane command, pick the corner point, and click to create the draft datum on
the revolve feature.

Datum Plane 2

vix= ol
PSP AR S
Geometry &

Figure 163 Creating the Draft Datum Plane

Go to the Engineering Feature panel, click the Draft command, pick the draft datum created in step
5 in the About D box, input the draft angle (5 degrees) in the About A box, select the draft face.

% Draft b4

vIXE an

¥ Required

g
woud  oees 1Y
T T
Direction P v ¥ -

'V Variable Draft

AddDraft | DeleteDraft |

¥ Settings \
e

Figure 164 Making the Draft

STEP 07| Sketch a profile on the XY datum plane. As shown in the figure below, its radius is 8.50 and it is
tangent to the three connected lines.

-

ep

Figure 165 Sketching the Profile

STEP 08| Click the Extrude command, pick the profile created in step 7, select the Intersect Boolean type, pick
the first extrude feature as the intersect object in the Boolean shapes box, and click [v].
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¥ Extrude =
[v]X] [
¥ Required
Profile P Q
8,
sns b e A
End E & -

oweion | | &

[] Flip face direction

¥ Boolean

R - m—

Figure 166 Intersecting the First Extrude Feature

Combine the shapes into one with the Add Shape command in the Edit Shape panel of the Shape

tab.

% Add Shape 2
[v]X[= 2 [@]]
¥ Required

[Base 1 picked E
|Added |1 picked [IE]

¥ Settings

v

Keep added shapes

» Tolerance

Figure 167 Combining Separated Shapes
STEP 10 Draw a sketch on the XY datum plane, click the Extrude command, cut the step (Depth=2.5 mm).

Figure 168 Cutting the Step Feature
STEP 11| Draw a square profile on the XY datum plane, click the Extrude command to cut the square hole.

Q &

Figure 169 Cutting the Square Hole

Add chamfers and fillets (Chamfer=2.5 mm on the green faces, R=9.0 mm on the yellow faces, R=2.5
mm on the red faces), as shown in the figure below.

44



Product Design {{{{LLLKK

Figure 170 Adding Chamfers and Fillets

STEP 13| Add part attributes and modify the appearance by selecting an appearance in the Texture panel and
applying it on the current model.

(& Metal 2
X = o
¥ Required
Faces |1 picked| ‘ M
¥ Settings
Metal Custom =
© RGB O HsL
R “y
G 1w o
B 4o
Ambient =~ ——

Figure 171 Modifying the Appearance of the Wrench
STEP 14| Check, regenerate, and save the whole model.

4.5.3 Case 3 —Valve Core

The Valve Core is located inside the Valve Body and driven by the Valve Rod.

Figure 172 The Valve Core Figure 173 The Valve Core in the Valve Assembly

STEP 01| Create a new part file named Valve Core in the current Valve.Z3 file.

STEP 02| Draw a revolve profile on the YZ datum plane by creating and constraining a vertical line, mirroring

it, connecting the two vertical lines, drawing a circle (Radius=21.00 mm), and trimming the sketch.
Exit the Sketch environment and return to the modeling environment.
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17.00

-+

R21.00

=
1
‘[ —
17.00
| 10.00
| I
-y

————— £~ 10.00

Figure 174 Drawing the Revolve Profile

STEP 03| Click the Revolve command, pick the profile created in step 2, revolve around the X axis, and click
to create the revolve feature.

' Revolve
(v]%

¥ Required

Profile P Sketch2

Axis A 01,0

Revolve type 2 sides

StartangleS 0 deg |

EndangleE 360 deg -

¥ Boolean

I

Boolean shapes

Figure 175 Creating the Revolve Feature

STEP 04/ Draw a profile on the XZ plane, as shown in Figure 176. Click the Extrude command, pick the sketch,
cut through the revolve feature, and click to create the slot feature.

6.00-1 @ Extrude
=1 b4
I ‘ ¥ Required

Profile P Sketchd
Extrude type 2 sides

o Start S mm
End E -17 mm It~
Direction

[C1 Flip face direction
¥ Boolean

P>

Boolean shapes 1 picked

Figure 176 Drawing a Profile Figure 177 Making the Slot Feature

Note: Make sure that the Start S and End E are linked to the sides surfaces of this model so that the slot cuts
through.

Add part attributes, modify the appearance, and save the file.

4.5.4 Case 4-Valve Rod
The Valve Rod is part of the Rod Sub-assembly.
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Figure 178 The Valve Rod

Figure 179 The Rod Sub-Assembly

STEP 01| Create new part file named Valve Rod in the current Valve.Z3 file.

STEP 02| Draw the revolve profile at the origin on the XZ datum plane, constrain it, exit the Sketch
environment, and return to the modeling level.

e

1 1200

o

Figure 180 Drawing the Revolve Profile

PR

3‘5; Revolve
X oD
¥ Required
Profile P Sketch13 &
Axis A 00,1 Vv W~
Revolve type | 2 sides A #
StartangleS 0 deg - ¥ -
EndangleE 360 deg - W~

¥ Boolean

Wyl o =

Figure 181 Creating the Revolve Feature

STEP 03| Click the Revolve command, pick the profile created in step 2, revolve around the Z axis, and click

[7‘ to create the revolve feature.

STEP 04| Sketch a rectangular profile on the XZ datum plane, mirror it along the Z axis, exit the Sketch
environment, and return to the modeling environment.

7%5504

Figure 182 Drawing the Sketch

Click the Extrude command, pick the sketch created in step 4, cut through the revolve feature, and

click ! to create the step feature.

¥ Extrude

(v]|X

¥ Required

Profile P

Extrude type  Symmetrical

StartS
End E

Direction

Sketch14

0 mm | &

15.68846 mm -

m Flip face direction

¥ Boolean

s L

Boolean shapes 1 picked

Figure 183 Making the Step Feature
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STEP 06| Sketch the square profile on the top of the part, select the outer circle as the reference, right-click,
and toggle it into a solid line, exit the Sketch environment, and return to the modeling environment.

&

1 45.00° M

¥ Extrude

v|X

¥ Required

Profile P Sketch15
Extrude type 1side
| Start S 0 mm - |
L End E -14.5 mm
(] /) Direction
Y

[ Flip face direction

¥ Boolean

\74/ Boolean shapes 1 picked

Figure 184 Drawing the Square Profile Figure 185 Creating the Square Feature

Click the Extrude command, pick the square profile, cut the shape (Depth=14.5 mm), and click vl to
create the square feature.

Add chamfers (2.0 mm) to the model, modify its appearance, and save the file.

Figure 186 Adding Chamfers Figure 187 Modifying the Appearance
4.5.5 Case 5-Shim Compressor

The Shim Compressor is part of the Rod Sub-assembly.

Figure 188 The Shim Compressor Figure 189 The Rod Sub-Assembly

STEP 01| Create new part file named Shim Compressor in the current Valve.Z3 file.

STEP 02| Sketch a revolve profile whose baseline is on the X axis on the XZ datum plane, exit the Sketch
environment, and return to the modeling environment.
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~— 3.50 -
I % Revolve
5.00 !
X
l 1 ¥ Required
- , 1250 Profile P Sketch13
Axis A 00,1
Revolve type | 2 sides
StartangleS 0 deg
Endangle E 360 deg -
z "Tﬁ 150 ¥ Boolean
bl do o | 200 Wy =
- .J Boolean shapes
7.50 = 3.00
Figure 190 Sketching the Revolve Profile

Figure 191 Creating the Revolve Feature

STEP 03| Click the Revolve command, pick the profile created in step 2, revolve around the Z axis, and click

[].

Click the Flag Ext Thread command in the Engineering Feature panel, pick the outer surface of the
cylinder, specify the Thread Specifications options, and click to add decorative threads to it.

U Flag Ext Thread

v|X =

¥ Required

Faces 1 picked

¥ Thread Specifications

Type Custom

Diameter 24 mm
© Pitch () Thread/Unit
Pitch 1 mm |
Length Type  Custom

Length 14 mm ;| &

End chamfer
Setback 0.5 mm

Angle 45 deg - | ¥

Figure 192 Adding Decorative Threads

STEP 05| Sketch a rectangle whose center is that of the circle on the top of the part.

7

S = 2

Figure 193 The Rectangular Profile

“# Extrude =

[« % o

¥ Required

Profile P Sketch16 <
Extrude type 1side

Start S 0 mm ;|8
End E 15 mm | & -
Direction

[1 Flip face direction

¥ Boolean

ISP+

Boolean shapes 1 picked v

Figure 194 Creating the Slot

STEP 06| Click the Extrude command, pick the rectangular profile created in step 5, cut the shape (Depth=1.5
mm), and click to create the slot feature.

Modify its appearance and save the file.
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Figure 195 The Shim Compressor
4.5.6 Other Parts

To compete the assembly, there should be more parts, which can be created with either the Revolve or
Extrude command.

» Bottom Shim
The Bottom Shim is part of the Rod Sub-assembly.

To create it, you need to draw two concentric circles (Radii are 7.00 mm and 11.00 mm, respectively) on the
XY datum plane, exit the Sketch environment, click the Extrude command, specify the End E option to be
3.38 mm, and click [v], Modify its appearance and save the file.

# Extrude X}
X o
¥ Required
Profile P Sketch16 &
Extrude type 2 sides =
sl StartS 0 mm ;%
fena € 338 mm | -
Direction MECES

D Flip face direction

Yoo

Figure 196 Creating the Bottom Shim

» Top Shim

The steps of making the Top Shim are similar to those of making the Bottom Shim, only the thickness (3.37
mm) is different. The parameters are as the figure below shows.

¥ Extrude X4
X o
¥ Required

Profile P Sketch16 &

Extrude type 2 sides

Start s 0 mm - =
|End E 337 mm - | |
Direction ¥y &

[] Flip face direction

v

Figure 197 Creating the Top Shim

» Adjusting Shim
The Adjusting Shim will be used in the final Valve assembly.

The steps of making it are similar to those of making the Bottom Shim, only that it is drawn in the YZ plane
and its thickness is 2.0 mm.
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¥ Extrude X
X oD
¥ Required
R25.00 Profile P Sketch17 &
Extrude type 1 side v
el | Starts 0 mm ;| —]
|End E 2 mm $ W |

Direction v ¥
[ Flip face direction

¥ Boolean

v =

Figure 198 Creating the Adjusting Shim

» Seal Ring
Likewise, the Seal Ring will be used in the final Valve assembly.

Sketch its profile on the XY datum plane, exit the Sketch environment, click the Revolve command, pick the
profile, and click [v], Modify its appearance and save the file.

e
T. ¥l Revolve X
X o b
750 1 ¥ Required
Profile P Sketch$ &
R21.00 — ASA 100 v &
Revolve type 2 sides
Start angle S 0 deg AU
10.00 vy EndangleE 360 deg o | & -
A,,I ¥ Boolean
L ']L..‘ - ¥ Oy 6o

20.50 i

Figure 199 Creating the Seal Ring
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5 Assembly

v F Valve (Assembly)

B (FValve Body

. Seal Ring

B Valve Core

. Seal Ring

4% Rod (Sub-Assembly}
@ Wrench

@ Adjusting Shim

& Valve Cover

w

(=)Hex bolt with flange 1S015071-M10x40-F-2.8
(=)Hex bolt with flange 1S015071-M10x40-F-8.8
(=)Hex bolt with flange 15015071-M10x40-F-8.8
(=)Hex bolt with flange 15013071-M10x40-F-8.8
(=)Hexagon thin nut 1IS08675-M10x1-4

(=)Hexagon thin nut IS08675-M10x1-4
@ (-)Hexagon thin nut ISOBETS-M10x1-4
L] (=)Hexagon thin nut 1IS08675-M10x1-4

~ €3 Constraints

@ Coincident 1 (Seal Ring, Valve Body)
(#® Concentric 1 (Seal Ring, Valve Body)
& Coincident 3 (Valve Core, Valve Body)
(© Concentric 2 (Valve Core, Seal Ring)
£ Angle 2 (Valve Core, Valve Body)

© Concentric 3 (Seal Ring, Valve Core)
(#) Concentric 6 (Seal Ring, Valve Body)

Figure 200 An example of assembly structure

Assembly Modeling is a computer-aided design technology and method which can helps engineer to handle
with multifile into an assembly. Then assembly structure, movement, and design relationship can be
analyzed by the virtual models, the picture shown below is an example of assembly in ZW3D.

Manager
| Show All
;

a
v Z Valve (Assembly)
@ (F)Valve Body

= @ Seal Ring
@ Valve Core

—= ® seal Ring

<l 2% Rod (Sub-Assembly)
@ Wrench

g @ Adjusting Shim
@ Valve Cover

Py

v €3 Constraints

@ (-)Hex bolt with flange 1SO15071-M10x40-F-8.8
~)Hex bolt with flange 15015071-M10x40-F-8.8
[~)Hex bolt with flange 1S015071-M10x40-F-8.8
~)Hex bolt with flange ISO15071-M10x40-F-8.3
5] (=)Hexagon thin nut 1S08675-M10x1-4
] (=)Hexagon thin nut IS08675-M10x1-4
[ ] (=)Hexagon thin nut IS08675-M10x1-4.
® (-)Hexagon thin nut 1S08675-M10x1-4

4 Coincident 1 (Seal Ring, Valve Body)

@ Concentric 1 (Seal Ring, Valve Body)

4 Coincident 3 (Valve Core, Valve Body)

© Concentric 2 (Valve Core, Seal Ring)

£ Angle 2 (Valve Core, Valve Body)

© Concentric 3 (Seal Ring, Valve Core)

(® Concentric 6 (Seal Ring, Valve Body)

© Concentric 7 (Rod {Sub-Assembly, Valve Body)
4 Coincident 4 (Rod (Sub-Assembly), Valve Core)

4 il

// Parallel 1 (Rod {Sub-Assembly}, Valve Core)
]

»

1=l

v

5.1 Introduction to assembly

Figure 201  An example of assembly in ZW3D

Any completed product of CAD design is composed of multiple parts, however, in the assembly level, the
parts are normally called as the components which means the components assembled into an assembly

modeling in CAD software.

Following are the definition of some nomenclatures in CAD technology.

Part: The single unit model which is independent. The part is consisting of design variables, geometry,
material attribute and part attributes.

Component: The most basic unit which consist into sub-assembly or assembly. Besides, the component is a
part when it is not in the sub-assembly or assembly.
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@
(] oy Revolves Base
[ W Extrude3 Boss

A
Wy Revobves_Cut

Figure 202  Part (with history manager)

Manager

=
L

Show Al . Y

v 2 valve tassembly)
(] 9 (Fivabe Body

[2) @ Adjusting Shim

[ @ (=1vahve Cover

18 (-IHex bolt with flange ISO15071-M10x40-F-8.8.
a

flange ISC15071-M10x40-F 8.8
1508675-M1Bx 14
1508675 M10x 14
ISOBBTS- M1t1-4
in nut ISOB6TS-M10x1-4

Figure 203 Component (with assembly manager)

Assembly: The final objective of assembly modeling which also can be called product and it is composed of

different sub-assembly or component with constraints.

Sub-assembly: Literally it is the secondary assembly which compose into assembly and composed of
different secondary sub-assembly or component with constraints.

h nut S08674-M10x1
h nut 1S08674-M10x1
h nut IS08674-M10x1
h nut 1S08674-M10x1

(Fiseal Ring
(-)seal Ring
] Constraints

Figure 204 Assembly

Figure 205 Sub-assembly

Constraint: In assembly modeling, the spatial position and relative motion of the components can be defined
by constraint, then you can analyze whether there is interference between components and whether they

are moving normally.

Manager

_ | Show Al
(=]

2

v 3 Constraints

¢' Coincident 5 (Adjusting Shrim, Valve Body)
® Concentric 7 (Adjusting Shrim, Valve Body)
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@ Concentric 17 (Wrench, Rod)
$‘ Coincident 14 (Wrench, Valve Body)
4 Coincident 15 (Wrench, Rod)
[ // Parallel 10 (Wrench, Rod)
O 4 Coincident 16 (W
$‘ Coincident 25 (Hex bolt with flange 150135071-M10x40, Cower)
@ Concentric 26 (Hex bolt with flange 15015071-M10x40, Cover)
$‘ Coincident 26 (Hex bolt with flange 150135071-M10x40, Cower)
© Concentric 27 (Hex bolt with flange 15015071-M10%40, Cover)
$‘ Coincident 27 (Hex bolt with flange [5015071-M10x40, Cover)
© Concentric 28 (Hex bolt with flange 1S015071-M10x40, Cover)
$‘ Coincident 28 (Hex bolt with flange 15015071-M10x40, Cover)
©@ Concentric 29 (Hex bolt with flange 15015071-M10x40, Cover)
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(

(

(

(

rench, XY)

$‘ Coincident 29 (Hexagon high nut I508674-M10x 1, Valve Body)
© Concentric 30 Hexagon high nut 1508674-M10x 1, Valve Body)
$‘ Coincident 30 (Hexagon high nut I508674-M10x 1, Valve Body)
© Concentric 31 Hexagon high nut [508674-M10x 1, Valve Body)
$‘ Coincident 31 (Hexagon high nut 1SO8674-M10x 1, Valve Body)
©@ Concentric 32 (Hexagen high nut ISO8674-M10x 1, Valve Body)

[ B P . tmmmeme s

5
Y

Figure 206  Constraints in assembly manager of ZW3D

To better understand the hierarchical relationship between various components of an assembly, an

assembly tree is demonstrated below.

53



Product Design {{{{LLLKK

Total

Assembly

f 4 \ \ f { \ \
Sub-Assembly Component Component
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Component: Posistion,
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e ) § ) color, view information

Figure 207 Assembly tree

As shown in the assembly tree above, an assembly can be divided into several sub-assemblies and
components in different levels, and each of the sub-assemblies is also composed of different components.
In the assembly tree, each of the leaves represent individual components or sub-assemblies. On the top of
the tree with the highest hierarchy is total assembly.

5.2 Introduction to assembly approaches

Skeleton modeling

Outline Feature + Control Surface

Figure 208 Top-down design and bottom-up design

Basically, there are two fundamental methods in assembly design, they are Bottom-Up design and Top-Down
design respectively, each of them can meet different design requirements. If the design order is: Finish the
independent part design first and then apply those parts into assembly, we call it bottom-up design, if the
assembly or product shape is first completed and then design the associative parts in assembly, this is called
as top-down design. Both 2 methods can meet various needs at design, the detailed introduction is as follows.

» Bottom-Up design

The bottom-up design is the most common used method, which is the traditional way to make the assembly.
The individual parts are created separately and then assemble them to form the assembly of a product.

Since the geometry of the components is independent, changes to any component do not affect other
components. Moreover, it is easier to maintain the relationships and regeneration behaviour of components
in bottom-up design. If all the components have already been created and are ready to use, bottom-up
design is more appropriate.

» Top-Down design

Top-down design is an associative design approach. In the top-level assembly, driving parameters, control
sketch and product shape both can be defined. Then design process progresses are from the top assembly
to the individual parts. If driven geometry or parameters are changed, the related components are affected.
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In the software, the associated updates can be done automatically. In some assemblies that consists some
associative components or during the R&D process of the products, the top-down design will be more ideal
to manage the design.

ZW3D provides both bottom-up design and top-down design and these two methods can be combined in
designing according to design purpose.

5.3 Attentions in assembly

5.3.1 Introduction to assembly manager

The assembly manager is a tab which can be accessed from the ZW3D data manager. It displays all the
components inserted into the active assembly, the parent/child relationships of components and the
constraints of the components. It is used to manage the whole process of assembly work. To show the
assembly manager, you can select the manager button from tools menu in the bottom right of ZW3D and
then select the assembly manager tab. Besides, you can also right-click the blank area of graphics windows

to open the ZW3D manager.
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Customize menu
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Select command or entity.

Figure 209 Turn on/ off Manager
The picture above is an example of the assembly manager, it normally includes, components, and constraints.
In assembly manager, there are some commonly used options which are introduced below.

> Filter

The filter can select whether show only components or constraints, or both as shown below.

Manager

| Show All |T|

il Show Al

Show Components
= Show Constraints
-

Figure 210 Filter
Below is the definition of each of the options in assembly manager filter.
Show All: The manager shows all information, including the inserted components and alignments.
Show Components: The manager only shows the components.
Show Alignments: The manager only shows the alignments.
» Select/Preview the Component

The assembly manager displays information about the active assembly, when you move the cursor on the
specific component, it will be highlighted in the graphics window which can help you to locate the
component in the complex assembly.
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Manager 2
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Figure 211 Select/Preview the component
» Blank/Unblank the Component
From right menu of the component in assembly manager or document aware toolbars, you can choose to

blank or unblank the component, shown as the picture below. Besides, you can quickly blank the component
by checkbox in the assembly tree.

M. P .
—st L% uroup as Sub-assembly
TE Show Al N T £ Suppress
v J Valve (Assembly) L B Blank
- & (F)Valve Body oo
- & Seal Ring o i
& Vaive Core %Znnm To -
== B Seal Ring S
| &a Rod {Sub-Assembly? ET‘ -] w008
@ Wrench /
L @ Adisting Shim/._—g Blank
i Valve Cover B unblank
[v] &8 (~)Hex bolt with flange IS015071-M10x40-F-8.8 B Unblank Al
%,_ o (_|'.HEX bultthl: Eange \50150?1-M10_xd‘f0-F-E‘E B3 Swap Entity Visibility

!; Visibility Manager
Figure 212  Blank the Component

» Suppress/Unsuppress the Component

From right menu of the component in assembly manager, you can choose to suppress of unsuppress the
component, if the component is suppressed, the constraints which are related to the suppressed component
will be unavailable.

Manager X9
| Show Al b Y
i
i £ Valve (Assembly) R —
- @ (F)Valve Body '™ Configure Componkat %
= :\S’a‘a\ Rg!g := Group as Sub-assembly
alve Core G
= 0 Seal Ring RIS e \ ‘
(21| 5 & & rod (Sub-Assembiy & Biank
@ Wrench % Show Only
g @ Adjusting Shim Tz b
- To
[ @ valve Cover # ""J
@ (-)Hex bolt with flange 1S015071-M10x40-F-8.8
B, ELP ettt SO M0 0
L

Figure 213  Suppress the Component
> Disable/Enable the Constraints

When right click on the certain constraint, in the right menu, user can disable\Enable the specific constraint.
After disable or tick off the constraint, the constraint will not take effect until user enables it.

™ Configure Constraint

v 9 Constraints Il Dimension On/Off ~ €5 Constraints
4 Coincident 1 (Seal Ring, Valve Body) e &8 Disable ap- |[ ] 4 Coincident 1 (Seal Ring, Valve Body)
(#) Concentric 1 (Seal Ring, Valve Body) @ Zoom To (# Concentric 1 (Seal Ring, Valve Body)
4 Coincident 3 (Valve Core, Valve Body) 4 Coincident 3 (Valve Core, Valve Body)

Ll Y
Figure 214 Disable the Constraints

» Display Mode of the Components and Constraints
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There are two types of display mode in ZW3D assembly manager, separated mode and combined mode,
with this two modes, users can display the constraint with different locations, with separated mode, all the
components and the constraints are displayed separately, with combined mode, each components and
related constraints are displayed together, the picture below the separated mode(Left) and combined
mode(Right), you can switch between this two modes by right menu of assembly manager.
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‘@ Coincident 1 (Seal Ring, Valve Body)
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Figure 215 Separated Mode (Left) and Combined Mode (Right)

» Inquire Parent Assembly

In assembly manager, you can also view the parent/child relationships of components and the constraints
relationships between components in the active assembly or right-click the component to select the
command Display Parent from the menu.

Manager

<
_ | Show All _
o -
v F Valve (Assembly) -
B (FlValve Body ]
-
. W Seal Ring v
. Valve Core o3
[ & Seal Ring b
2| v B & Rod (Sub-Assemt
@ (FValveRod 3
& Bottom Shim
o 1@ !
i Bottom Shim
o . Top Shim
x  Top Shim

[RTEIS

Part Attributes

Face Attributes

Inherit Attributes

Toggle Entity Transparency
Clone

Copy/Move to Layer

Export
Display Parent
Configurations

Customize menu

Valve.Z3,Rod (Sub-Assembly)

Valve.Z3,Valve (Assembly)

BT M amctrainte

& Shim Compresé + . ‘_?éé & {:','—"_'-.

Figure 216 Display Parent

The detailed introduction of right menu can refer to the Assembly Manager Description in ZW3D help
documents.

5.3.2

Insert Component

In ZW3D, before you start a new assembly design, you could create a new assembly file or add a new
assembly object in the existing file (such as*.z3), then assemble parts into the assembly.
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MName Type
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Adjusting Shim Part \ & ﬁ V@ E\%
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Description

Figure 217 Create a new assembly

In assembly module, there are various tools in the ribbon bar. in first step, you need to insert the first
component by Insert command. From the ribbon tab or the right menu when clicking the space of graphics
area, you both can access to Insert command, as shown in the image below.

P CEEeA O
- = e Config Table

(4
Shape  FreeForm  Wireframe  DirectEdit | Assembly | Sheet Metal M Curve List
SBeH & S & & 2 [Freoww
[ =
Insert Change Edit Merge Common  Mechanical  Fix Edit Pattern F& | Insert Sub-Part
- - Constraint  Constraint Constraint - & Common Constraint
Component Constraint ] = mansmthont, _ae ,’

Figure 218 Insert command

To easily find the component in the File/Part, you can select the Graphics type from preview, afterwards,
input the insert location, you can either click the point in the graphics window. moreover, tick Fix component
option is highly recommended for the first component thus following components can refer to this fixed one.

& Insert 2

v Xz o

¥ Required
&&
File/Part 147,439 mm
Valve.Z3 | & Manager
Valve Body All - 'f'n Show All - Y
[Valve Bod | v F Valve
. J @ (F)Valve Bedy
Preview Graphics - -

Part config Default Al | *

¥ Placement

kd @l

Type Points -
Lecations lwﬂ—‘ Y &~
Face/Datum & E\

Fix component

Figure 219 Insert the component

> Multi Insert

Apart from insert the component one by one, ZW3D have a more convenient and efficient way to insert
batch components by using Multi insert.
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With Multi Insert you can insert all the needed components by just one-time operation, similar as single
insert, you can use the Preview to help you find out the needed components and then input the insert
location. The picture below shows the dialog box of Multi Insert.

&' Multi Insert 52
v | X|E L
¥ Requred
—File/Part
Valve.Z3 . | al
Seal Ring All

Adjusting Shim
Bottom Shim
|Sea| Ring ‘
Shim Compressor
Top Shim
Valve Body #
Valve Core
Valve Rod
Wrench
Preview Graphics =
Multi-insert part
Valve.Z3 Valve Core
Valve.Z3,Valve Rod
Valve.Z3, Adjusting Shim
Valve.Z3,Wrench

Location 0,00

<«
&

P Setting

Figure 220 Multi insert
5.3.3 Constraints Definition

After inserted the components, how to fix the relative location or set the motion range between different
components? Except for adding the component, proper constraints are necessarily to be added for the
completed assembly. Next part, we will introduce the constraints in ZW3D and how we can easily add
reasonable constraints for each of the components.

In ZW3D assembly ribbon tab, you can find several commands about constraints, as shown in the picture
below. They are common constraint, mechanical constraint, fix and edit constraints respectively, In this
section, we will focus on Common Constraint.

® O & S

Common  Mechanical Fix Edit
Constraint  Constraint Constraint »
Constraint i

Figure 221 Constraint ribbon panel

During adding the constraints, compared with the part geometry, the datum of each component is highly
recommended to use as prior reference, because it will not be affected if the component is changed.

Now, let take an example to show you how to add the constraint for the valve core with datum faces.

First, enable Unblank External Datum by right click the component as shown below. Then the external
datum will be displayed.

Manager 2

¥ Show Al i/ Y

o

~ Z Valve (Assembly)

— B (F)Valve Body

==l . Seal Ring @ Merge
@ (=)valve Core & Fx

— £ Constraints =

I:Q ¥ Unblank External Datum

E & Cut

g 5 | Copy

®

Figure 222 Unblank External Datum
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For some components, if you think the datum size is too small to add the constraints, please go to Visual
Manager -> Datum, then turn on Auto Size.

Manager X3 Manager =
» Lighting > Lighting
Fa|v Drop Shadow =0 v Drop Shadow
Drop Shadow Display : OFF Drop Shadow Display : OFF
_!,. Offset: 10 L Offset: 10
~ Datum ~ Datum
Local Display : ON Local Display : ON
Global Display : ON Global Display : ON
Show Hidden : ON Show Hidden : ON
“g External Display : ON xternal Displav: ON
= Auto Size : OFF =
Colorful Show : ON Colorful Show : ON
ﬁ ~ Expression g_ “ Expression
Show Hidden : ON Show Hidden : ON

Figure 223  Turn on Auto Size
ZW3D provides various kinds of constraints by Common Constraints, let us take the seal ring as an example.

STEP 01 Insert the Seal Ring, and select Common Constraint from Assembly ribbon tab, then select the
coincident constraint.

STEP 02| Select the bottom face of Seal Ring as the 15t entity and the face inside Valve Body as 2" entity as
shown in the picture below.

STEP 03| Set the offset or range value according to the needs. In this case, set the offset to 0 mm.
STEP 04 If the direction of the constraints is not the needed one, you can click Flip Direction button.

4% Common Constraint 23
v X = L
¥ Required
Tst entity ]Fs@seal Riiig.1 lf= &
andentity | [F19@ValveBody_1 | |=1 &
Y Coosd s
oo/ Li<alHn=|&
© Value = _) Range -
Offset ” 0 mm > ;T =
Mmool
Maximum 0 mm o

‘ Flip direction
Interference None ¥

Display existing constraints
[”] Use for position only

[”] Popup mini bar

Figure 224  Add coincident constraint

In this case, parallel constraint is applied between valve core XY datum and valve body XZ datum as shown

in the image below. If the direction of the constraints is not the needed one, you can click the flip direction
button.

<% Common Constraint 2
X = e
¥ Required
1st entity XY @Valve Core |_ = =
_. 7. = L
2nd entity KZ@ValveBody 1 | |21 & g N
¥ Constraints ( !
n i
~ | = — [ e i e /
Default Csvs 0y @ vave core 1) || O Of//1 L2 @ |H || = |G .’.'..t{iﬁ /i
F“P direction \ Dfadt CEVE J(\'@Val.m Body 1
Interference Mone v ) £
Display existing constraints 4 i ~— /
Use for position only
[¥] Popup mini bar

Figure 225 Add parallel constraint

60



Product Design {{{{LLLKK

Until now, we have learned how to add the basic constraints for components, afterwards, you could try to
learn more.

5.3.4 Edit Constraints

If you not only want to check the constraint status but also you want to redefine the constraint, under this
circumstance, you can right click the component from assembly manager or graphic windows and then click

Edit Constraint to open the edit window, you can either find the Edit Constraint from Assembly ribbon tab
and then pick the component.

Toggle Entity Transparency

5 Auto Regen Manager =P Activate Layer
Entity Info [I; Show Al f ‘f’ Layer On/Off
® Activate Layer v E Valve (Assemb = Copy/Moveto Layer
¥ Layer On/Off = : ‘S:LYER':':Q' 2 Export Wireframe  Direct Edit | Assembly = She
F Copy/Moveto Layer & Valve Cor Display Parent

Customize menu

& Seal Ring

Configurations

@ 9 S &

Common  Mechanical  Fix Edit

2] 5 & & Rod (Sub stomi
Customize menu Constraint  Constraint Constraint

B Wrench -
I ] Adjustlngﬂ‘/{ | ‘—?“
7 Constraints “ & -._; 2| Edit Constraint

Figure 226

PR

Edit Constraint Constraint &

2

Edit Constraints

With edit constraint window, you can find all the relevant constraints of the picked components and then
edit them if needed.

& Edit Constraint 3
|
v | X = L
¥ Required
Wrench_1 2
Component(s) Valve Rod_1 &

¥ Constraints

i~ Constraints ‘
[Parallel 2 Plane Plane % =
=a
st entity F28@Wrench1 | |1 &
2nd entity F10@ValveRod_1 [Il-=1 &
QoL alH =%
Flip direction

[¥] Display existing constraints
[”'] Fix component

Status Well defined

> Settings

Figure 227

Edit constraint dialog box

5.3.5 Check Constraint Status

After the constraints has been added for all the components, you may wonder whether there are any missing

constraints, in other words, whether assembly is well-constrained. Now, the way to check the status of
constraints will be introduced in the following.

In ZW3D, it is very easy to check the constraint status between different components, the most convenient
way to check the constraints status is view assembly manager. As can be seen from the picture below, there
is a symbol (F)/ (-)/ (+) on the left of component.

(F) means this component is fixed.
(-) means this component is under-constrained. The appropriate constraints can be added for it.

(+) means this component is over-constrained. There are redundant constraints that create conflicts.

No symbol means this component is well-constrained.
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Figure 228 Constraint status

Apart from view the symbols in the assembly manager, you can use Constraint Status command to check
the current constraint status for components.

The picture below is the constraint status checking windows in graphic interface. As can be seen in the
graphic interface, the constraints status was expressed with different color. It is intuitive for user to check

the status.

Unconstrained

Under-defined

Well-defined

nchored

Over-defined

Inconsistent

Qutside Scope

¥ Show constraint status =R
Constraint status for component

1 Anchored
1 Under defined
5 Well defined

Previous Mext

Summary Pick

Cancel

Unconstrained

Under-defined

Well-defined

nchored

Over-defined

Inconsistent

QOutside Scope

Figure 229 Check constraint status

5.3.6 Check Assembly Motion

¥ Show constraint status (=R
Constraint status for component

1 Anchored
6 Well defined

Previous Next

Summary Pick

Cancel

After finishing all the assembly work, if you want to check the motion status of components, with the Drag
or Rotate function, you can move or rotate the component. or check the motion status. The picture below
shows the drag and rotate command.

¥ Drag
¥ Required

Component FS

» Settings

» Dynamic Clearance

LT[ 119.5,17.5,-14.5 v &

» Copy Option

ﬁ

Figure 230 Drag command
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Figure 231 Rotate command

Also, if you just want to simply check the component motion, you can directly select the component from
the graphic window and drag or rotate it by left mouse button.

5.3.7 Interference Check

In the complex assembly, it is hard to visually inspect whether there is interference inside the assembly,
however, in ZW3D you can use the Interference Check function to inquire interference, which you can find
from the Assembly ribbon tab -> Inquire panel.

Interference Check function provides two different methods to define checking scope. They are Only among
the picked and With other components respectively, below is the definition for these two methods.

» Only among the picked:
Only check the interference between the picked components.
» With other components:
Check the interference between the picked components and other unpicked components.

The picture below is an example of Only among the picked. First select the components which needs to
check the interference, and then you will get the result after click Check button. As can be seen in the picture
below, the interference results are shown in the result window and in the graphics window.

4 Interference Check =
v [X|= o
¥:Required
Cover-Demo X
Somponents | Valve Body-Demo |®
Check

¥ Settings

Scope Only among the picked

[¥] Include shapes within the assembly
[¥] Check among shapes

L AN

S ’:é_

[[] Treat subassembly as a whole

Ignore hidden shapes and components

V¥ Result

[7] Save interference geometry
Non-interfering components  Hidden
Result
v [v] ; Interference 1 - 277.638251 mm*3.
@ Cover-Demo
@ Valve Body-Demo

Figure 232 Interference Check
Dynamic Section View

If you want to get more clear view of the interference area, go to Inquire ribbon tab->Section tool is

recommended, which delivers dynamic and visual interference check. The picture below shows the section
view of the interference part.
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Figure 233 Dynamic section view

5.3.8 Exploded View

To make sure other person could easily understand the internal details and assemble process of the assembly,
Exploded View command from Assembly ribbon tab can help us go into a separate working area to create
the exploded view in ZW3D, as shown in the image below.

. s

Reference | Exploded
Animation - - View »

Animation Reference | Explode..

P oDEeEHe
Exploded View

=k

£ 8 @

Exploded  Exploded KeyShot

View View Video

Exploded View Render

Exploded View e
52 Frd v]| X

& Exploded View
)
A x E e B ¥ Required
¥ Required 3
il = Add a Step
Config Default v i
Exploded view | New... v ,‘:;J o steps
Name Exploded_view2 .
e
Add by Auto Explode
MName  Exploded_view2
Time(s)
Figure 234  Exploded view working area

There are two ways to create the exploded view, the first one is adding every explosion step manually by
Add a step and another one is to click Add by Auto Explode button to generate self-explosion steps
automatically. We recommend adding the step manually to create expected result more precisely.

When you Add a step manually, the Move command is activated to move the component. There are 6
different ways to create the exploded step. The picture below shows an example of Move entities along a
direction, you can define the moving direction and the distance.
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Figure 235

Move entities along a direction
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After creating all the needed steps, you can save the exploded view as an AVI video by Exploded View Video.
When you back to assembly level, you can check the Exploded view from configuration of assembly manager.
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=
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Figure 236

5.3.9 Associative Reference

Exploded view

Associative Reference is mostly used in top-down design. With Assembly ribbon tab-> Reference function,
you can create a reference geometry that linked with the external geometry from other components.

Now, let us look at the reference function.

There are five different types of reference in assembly, they are Curve, Plane, Point, Face, and Shape
respectively. Before adding the associative reference, you need to active the related part in assembly and
then select the Reference command. The picture below shows the Face reference setting, and the
highlighted face on the ball valve is the selected reference face.
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@ Seal Ring
@ Valve Core
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> 2% Rod (Sub-Assembly)
9 Wrench
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Ref Part
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Figure 237

Example of associative reference
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After finished creating the reference, you can use the reference geometry to create another geometry, the
picture below is using the reference surface to extrude a solid.

¥ Extrude 3
v Xz o
¥ Required
Profile P F1@Valve Cover_1 &
Extrudetype  2sides v » ‘
Start S 0 mm, &~
End E 14 —
Direction l:] MU
[] Flip face direction

SR w SV LRGSR e

Figure 238 Extrude a solid from the reference surface

As can be seen in the figure above, the associative copy is checked in association setting, this option is used
to create reference geometry which associates with the referenced external geometry. The reference
geometry will be re-evaluated each time when referenced geometry is regenerated. If not checked,
reference geometry created by this option is a one-time static copy. The picture below shows the comparison
of the associative reference with/without associative copy.

Reference-Associative copy (checked) Reference-Associative copy (un-checked)

Figure 239  Associative reference with (Left)/without (Right) associative copy after changing the valve body size

5.3.10 Standard parts in ZW3D
» Build-in Library

In ZW3D, there are various kinds of standard parts which you can find in Reuse Library tab, as shown below.

Reuse Library
Ple| = |1 |D ln|ls =
&) TraceParts

W Favorites
v [ ZW3D Standard Parts @
> fm ANSI @‘_"
. DME
> [[] FASTENERS
Bl 1SO
> Bl TOOLS
LT UNI
[#® Reuse Examples
E User Defined Feature
> 'MoldEase
# Moldstd

Figure 240 Reuse library
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With these large amounts of different kinds of standard parts database, you can directly use it in your
assembly, the picture below shows an example of using the ISO standard hexagon head bolts in ball valve

assembly.
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Figure 241

» PARTsolutions Library

Insert I1SO standard hexagon head bolts in ball valve assembly

Apart from ZW3D standard parts, ZW3D also has free third-party standard part library PARTsolutions, you
can access to it from APP ribbon tab, however, you need to download and install it before using it.

The picture below shows the catalogs of PARTsolutions and the interface of model parameters. Various kinds
of mainstream standard parts are provided, you can use them to meet your design requirements.
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5.3.11 Rename Assembly

Figure 242 PARTsolutions

Change the object name or file name are very common after finishing the assembly design, with Rename
Assembly command in ZW3D, you can rename any assembly or component and keep the associative
relationship between them. Rename assembly command can be accessed from the right menu from the

assembly manager.
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Manager 23
| Show Al ' Y
=
7 v E valve (Assembly)
- & (F)Valve Body
- . Seal Ring
. Valve Core
t'j . Seal Ring (_,‘ Regen Assembly
: ? &= Rod (Sub-Assembly) O Regen Outdated Components
@ Wrench /.‘

L/ Regen All Components

ud
2

B (-)Valve Cover Find Work Component
B (=)Hex bolt with flange 1501 Find Lost Components
(=)Hex bolt with flange 1501 Show Ext File Name
(=)Hex bolt with flange 1501
[~)Hex bolt with flange 1501

»
w
5
B (-)Hexagon thin nut 150867
]
m
5

[=]Hexagon thin nut ISO8675 . ATRT= _ Y N |
(=)Hexagon thin nut SOB675-M10x1-4
(=)Hexagon thin nut SOB675-M10x1-4

> [ Constraints

Mark outdated

Rename Assembly

Figure 243 Rename assembly command

ZW3D can automatically generate a new name according to the naming rules. By setting a prefix or suffix
and changing the file name in batches. Press Ctrl/Shift to multiple objects.

You can change old object name and old file name by just double-click and directly enter a new name in the
marked area.

¥ Rename Assembly (=Y ¥ Rename Assembly = R4
Old Object Name Old File Name New Object Name | Mew File Name Old Object Name Old File Name New Object Name | New File Name

“ Valve {Assembly} Valve - Case Study.Z3 “ Valve {Assembly} Valve - Case Study.Z3
Body Valve - Case Study.Z3  Valve Body| Valve Body Valve - Case Study.Z3 =|

*‘y.alie_(:ore o _/ Valye - Case 5 L . Y NPT S _‘\{‘a‘lveCor‘eA Valve)ﬁ‘*-snﬁz.'z-sﬂ" L , i ,
.

Reset oK Cancel Apply Reset QK Cancel Apply

| [TTPRT oy Alvi objects

Figure 244 Change the object name in rename assembly
Note: For the single object file (*.z3prt),the object name is the same with the file name. Whether the object
name or the file name is changed, they will be updated synchronously.
5.4 Assembly designing case

Now we have finished the basic study of assembly module, in this section, we will take a ball valve as an
example to teach you how to finish a whole assembly.

The picture below shows the completed assembly of a ball valve.

As you can see in the assembly manager, the ball valve consists of kinds of components and a subassembly.
Based on the previous modeling design, let us finish the assembly design.

Manager
| Show All

" Z vae (Assembly)
- @ (F)Valve Body
- @ Seal Ring
@ Valve Core
@ Seal Ring
&% Rod {Sub-Assembly)
@ wrench
@ Adjusting Shim
@ valve Cover
@ (-)Hex bolt with flange IS015071-M10x40-F-8.8
1§ @ (-)Hex bolt with flange IS015071-M10x40-F-8.8
@ (-)Hex bolt with flange IS015071-M10x40-F-8.8
@ (-)Hex bolt with flange I5015071-M10x40-F-8.8
@ (~)Hexagon thin nut ISOB675-M10x1-4
@ (~)Hexagon thin nut ISOB675-M10x1-4
@ (~)Hexagon thin nut ISOB675-M10x1-4
@ (-)Hexagon thin nut 1S08675-M10x1-4
~ 5 Constraints
4 Coincident 1 (Seal Ring, Valve Bedy)
(® Concentric 1 (Seal Ring, Valve Body)
4 Coincident 3 (Valve Core, Valve Body)
@ Concentric 2 (Valve Core, Seal Ring)
£ Angle 2 (Valve Core, Valve Body)
@ Concentric 3 (Seal Ring, Valve Core)
(® Concentric 6 (Seal Ring, Valve Body)
@ Concentric 7 (Red {Sub-Assembly}, Valve Body)
4 Coincident 4 (Rod {Sub-Assembly}, Valve Core)
4 il | 3

v =452

@

Figure 245 Completed assembly of a ball valve
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5.4.1 Create a new assembly file

Create a new assembly object in the existing Z3 file.

Open the existing Valve.z3 file which was created in the previous chapter and create a new
Part/Assembly object from ribbon panel. In this step, we will create an assembly (Rod). Then we
will enter the part/assembly level of Rod.

% Creste new [Part] o o= Ireade~ ~O-»
e Shape | FreeForm  Wireframe  Direct Edit ~ Assembly

& § & @ Z ) RH PSSO O ¢

Drewing Shest  Standalone Sketch Sketch Cylinder Extrude Revolve Sweep Loft | Fillet Chamfer [

9
2N =z - - s o -
CAM Plan Equation Set Basic Shape
r - ,+1 = .Y All 4 @ Entire Assembly
== = L o
+ Valve.Z3 - [Rod (Sub-Assembly)] X | -+

[Default] Unique Mame
PartTemplate(MM) |

Rod (Sub-Assembly)

. z
Description

Q
[ ok Cancel

Figure 246 Create a Rod assembly

X

STEP 02| Insert the first component Valve Rod.
Select Insert command from Assembly ribbon tab.

Shape  Free Form Wirefrarme Direct Edit | Assembly She

SBIH & o & &

Insert | Change Edit Merge Common  Mechanical Fix Edit
o = Constraint  Constraint Constraint -
Component Constraint &

Figure 247 Insert command

Select Valve Rod to insert, then select the origin of coordinates as the insert location and XY datum
as the insert face. After that, select Fix component option because this is the first component of the
assembly, it would be better to fix it after inserting it.

Finally, click Ok (V') to fix the first component.

3- Insert 3
v | X B ok
¥ Required
i i& Manager 57
Show All M
File/Part b= Y
ValveZ3 | 4 v & Rod (Sub-Assembly)
o = - @ (FlValve Rod
Valve Rod All ol
Valve Core
[Valve Red | * —
Wrench I‘ﬂ
Preview Off - -
Part config  Default I 5 g
¥ Placement _Q;
Type Points - .
Locations 1 picked ¥ &-
Fix cormponent [>=<<

Figure 248 Insert first component

STEP 03 [Insert the second component Bottom Shim.
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Select Insert command and select Bottom Shim, then choose any of the location to insert and untick
Fix component. Click Ok ( V') button to insert the component, then common constraint dialogue
box will pop-up.

3 Insert 23
X = o)
¥ Required
i is Manager X3
Show All M
File/Part F5 2 Y
= v Rod (Sub-Assembly)
Valve.Z3 E (
e : - @ (FlValve Rod
Bottorn Shim All i - @ (-)Bottom Shim
Adjusting Shim
‘Bottom Shim | * =
Seal Ring “ﬂ
Preview Off - @
Part config Default I s
¥ Placement Q;
Type Points o
Locations 1 picked v &~
|7 Fix component

Figure 249 Insert bottom shim

STEP 04 Add the coincident constraint.

Select Coincident constraint and then select the bottom face of Bottom Shim as the 1° entity and

the face on the Rod as 2™ entity, as shown in the picture below, after that, set Omm in offset and
click Apply.

dﬁ Common Constraint 2
v|[X| = op

¥ Required

Manager

_ Show All M Y
"9 v Rod (Sub-Assembly)
- & (F)Vahve Rod
- @ (~)Bottom Shim
~ 5 Constraints
4 Coincident 1 (Bottom Shim, Valve Rod)

£

1t entity FI@Bottom Shim_1 | =1

@ @

2nd entity F3@valveRod 1 ||[1=1
¥ Constraints

PO 1lz@H nj=l&

— | Coincident

© ) Range
Offset 0 mm 5| (\
Minimum 0 mm

Maximum 0 mm .

Flip direction

Interference None M

[] Display existing constraints

[ Usefor position only

[ Popup mini bar = |

Figure 250 Add the coincident constraint

STEP 05 Add the concentric constraint.

Select Concentric constraint and then select the inner ring of Bottom Shim as the 1%t entity and
cylinder profile of rod as 2™ entity, after that, tick Lock rotation and click Apply, after that, we can
find the Bottom Shim is well constrained in assembly manager.

é Common Constraint ’
X = Manager b4
¥ Required [‘f"__ Show All - Y
o
. . v Z Rod (Sub-Assembly)
st ent FA@Bottom Shim_1 =l
S @sottom shim 1 ] - & (Faive Rod
2nd entity F4@Vahve Rod_1 |:| =l CTe &P Bottom Shim
N v €3 Constraints
¥AConstraints == & Coincident 1 (Bottom Shim, Valve Rod)
{ﬁ Q @ // 1|z n =l = - |"‘ﬂ (#® Concentric 1 (Bottom Shim, Valve Rod)
Flip direction @
Interference MNone
Lock rotation
|| Display existing constraints —Qﬁ
["] Use for position only
|=] Popup mini bar
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Figure 251 Add the concentric constraint

STEP 06| Use the same method as the previous step to insert another Bottom Shim and Top Shim and Shim
Compressor, the result will be same as the picture below.

Manager =

| Show All v Y
7w Z Rod (Sub-Assembly)
@ (F)Vslve Rod

-
- @ Bottom Shim
@ Bottom Shim
- @ Top Shim
5 & Top Shim
@ Shim Compressor
( g v €3 Constraints

4 Coincident 1 (Bottom Shim, Valve Rod)
@ Concentric 1 (Bottom Shim, Valve Rod)
4 Coincident 2 (Bott...Shim, Bottom Shim)
@ Concentric 2 (Bottom Shim, Valve Rod)
4 Coincident 3 (Top Shim, Battom Shim)
@ Concentric 3 (Top Shim, Valve Rod)

4 Coincident 4 (Top Shim, Top Shim)

(® Concentric 4 (Top Shim, Valve Rod)

4 Coincident 5 (Shim...pressor, Top Shim)
& Concentric 5 (Shim ...pressor, Valve Rod)

Figure 252

Insert the remaining components

Now, we have finished the assembly work of sub-assembly (Rob). In the next part, we will assemble the
completed product valve.

5.4.2 Create the final assembly
» Part 1: Create the top assembly

STEP 01| Exit the Rod (Sub-Assembly) and move back to root manager.
P U@ @O E -
Figure 253  Back to root manager

STEP 02 Create a new Part/Assembly object from ribbon panel, in this step, we will create the Valve
(Assembly). Then, we will enter the part/assembly level of Valve (Assembly). In the next part, we
will insert the components into this assembly.

]l - & ¢ O Layer000D0 ~

ARSI ~

“ T ZW3D 2021 x64 - [ValveZ3] = @ = | ARSI = PN ZW3D2021x64  Part - NalveZ3 - [Valve (Assembly)l] E
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& Part/&ssembly | & Sketch B Copytofile - % Import * Import Config + @ Library Publisher - (3 A7 @ = & Insert - ® Merge = & Common Constraint & EditConstraint - 22 S & # S & V- £- &A-
& Drawing Sheet awing Packet & Delete % Quick Import B%Y ¥ Change & Mechanical Constraint [ I A e

= CAM Plan £ Equal et T Fix Objects = B2 Multi-Import By & @ Edit @ Fi =

Insert Object Edit Object Data Exchange 3 Library Utilities | A, Component Constraint Inquir Refer.. Exp
Manager + ValveZ3d X | + s HIE A el AL ~ |&% | Entire Assembly ) »
Filter All - Preview Off i p + Valve.Z3 - [Valve (Assembhy)] X + s
Create new [Part] =R . — ) ~
Find in  Name =y G- PP O-@- @0 H-W- =0 - |00 Lyeon
Name Type Modified |  Type
Adjusting Shim Part s ﬁl v& @y)’)
Bottom Shim Part .
Part/Assembl Drawing Packet Drawing Sheet  Standalone Sketch
Rod (Sub-Assembly]  Assembly
) =

Seal Ring Part %\ z
Shim Compressor Part CAM Plan Equation Set
Top Shim Part ~
Valve Bodh Part <] =~

e tedy * Template Information #@r
Valve Core Part <]

Default]
Valve Cover Part [Defauf] Unique Name
PartTemplate(MM)
Valve Rod Part Velve (Assembly)
Wrench Part
Description
ﬁ!
X
<) 3
oK Cancel

[ F] DD 200 mm
Select new command. ‘ =] Select command or entity. meE

Figure 254 Create the final assembly

» Part 2: Insert the first component (Valve Body) and fix it

STEP 03| Insert Valve Body as the first component, select the origin of coordinates as the insert location, then
Rotate the orientation to make the Valve Body same as the picture below. Besides, because this is
the first component of the assembly, it would be better to fix it after inserting it.
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& Insert 32

[v|X|= o
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Top Shim v 2 Valve (Assembly)
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Preview  Off |||
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[J Constrain component

Orientation Reset = XVZ Flip

Figure 255 Insert valve body

» Part 3: Insert the component (Seal Ring) and add the constraints.

STEP 04 Insert Seal Ring and choose any of the location point and untick Fix component option to insert.

& Insert £2
X = op
¥ Required
P = zz
File/Part _ ShowAll = Y
Fa
ValveZ3 (] v E Valve (Assembly)
Seal Ring All - - @ (FIValve Body
(= @ (-)Seal Ring
[[SealRing | +
Shim Compressor @
Preview off -
o
Part config Default I 5 5"
¥ Placement Q
Type Points -
Locations 1 picked ¥ &

Fix component
Figure 256 Insert seal ring
STEP 05| After Insert Seal Ring, select Coincident constraint and then select the bottom face of Seal Ring as

the 1%t entity and the face inside valve body as 2" entity as shown in the picture below, after that,
set Omm in offset and click Apply.

4% Common Constraint 2
v|X o0
¥ Required
Tst entity F5@Seal Ring_1 |l| A &
ndentty | F19@ValveBody 1 | |2l &
¥ Constraints | |
e~ | = — F=
[®looy/L]zalHli]=]& O
@ (®) , |roe sesl Aina l F19 @ valve Bedh g
© Value () Range _ .i llml ",’
ot o mm:fe- ! i
Minimum 0 mm > L
Maximum 0 mm >
Flip direction
Interference None &
Display existing constraints
Use for position only
Popup mini bar

Figure 257 Add the coincident constraint

Select Concentric constraint and then select the cylinder profile of Seal Ring as the 1% entity and
cylinder profile of inner Valve Body as 2™ entity, after that, tick Lock rotation and click Apply.
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4% Common Constraint 23
¥ | X )
¥ Required

1st entity Fa@Seal Ring_1 A& E.Eﬁ‘ "
ErdaEy F20@Valve Body_1 |1 & L

-
¥ Constraints .'.. !

i fi -
# F4a Seal Ring, rzo@valuzsody
— = |

ol0fel//[Lz]alHn]=[&
Flip direction
Interference None =

Display existing constraints

Use for position only
Popup mini bar

Figure 258 Add the concentric constraint Figure 259 Well-defined seal ring

> Part 4: Insert the component (Valve Core) and add the constraints.

STEP 07| Insert Valve Core, then right-click the component, click Unblank External Datum from right menu
to show the datum of the component. Afterwards, repeat the same step for Valve Body.

@ Snow Fitacu un Iree
@ Merge
& Float

E@ Unblank External Datum l

& Cut
By Copy

R o™il g

Figure 260 Unblank external datum

STEP 08 Select Coincident constraint and then select the XY datum of Valve Core as the 1° entity and XY
datum of Valve Body as 2"? entity as shown in the picture below, after that, set Omm in offset and

click Apply.
4% Common Constraint 3
X = oL
¥ Required
1st entity Default CSYS_XY@Valve Core_1 EI =
2nd entity Default CSYS_XY@Valve Body_1 I] & O
¥ Constraints
Blo o/l zaHn=&
© Value ) Range
Offset 0 mm |5
Minimum 0 mm o
Maximum 0 mm o |32~
Flip direction
Interference None x

Display existing constraints
Use for position only
Popup mini bar

Figure 261 Add the coincident constraint

STEP 09 Select Concentric constraint and then select the sphere of Valve Core as the 1 entity and curved
surface of Seal Ring as 2™ entity and click Apply as shown in the picture below.
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4% Common Constraint 2 —
v X[z o

¥ Required

1st entity Fl@valve Core 1 [ =1 &
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Figure 262 Add the concentric constraint

STEP 10| Select at Angle constraint, and then select the YZ datum of Valve Core as the 1%t entity and XZ datum
of Valve Body as 2"? entity, then set the angle range from 0 to 90 degree and click Apply as shown
in the picture below.

4% Common Constraint >4
v[X|[=] o
¥ Required
1st entity Default CSYS_YZ@Valve Core_1 E] =2l Q
2nd entity Default CSYS_XZ@Valve Body_1 D =1 |&

¥ Constraints

@0 o//[L[z]alH =&

©) Value © Range
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Flip direction

Interference None ad

Display existing constraints
Use for position only
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Figure 263 Add the angle constraint

The picture below shows the Valve Core rotate according to angle constraints.

Figure 264 Rotate the Valve Core

» Part 5: Insert the component (Seal ring) and add the constraints.

STEP 11| Insert another Seal Ring, for more clear assembly work, you can blank the Valve Body from right
menu.

Then select Concentric constraint and then select the sphere of Seal Ring as the 1% entity and curved
surface of Valve Core as 2" entity and click OK, as shown in the picture below.
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4% Common Constraint D

[v|X| = o

¥ Required
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ndentity  F1@Valve Core 1 ||| =1 &

¥ Constraints
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Flip direction

Interference None

[ Lock rotation
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[Z] Popup mini bar

Figure 265 Add the first concentric constraint for seal ring
STEP 12| Unblank the Valve Body and select Concentric constraint and then select cylinder profile of Seal Ring

as the 1t entity and cylinder profile of inner Valve Body as 2"¢ entity, after that, tick Lock rotation
and click Apply as shown in the picture below.

é Common Constraint pxcy

v|[X|= o

¥ Required

1st entity FA@Seal Ring_2 |:|‘=i &

2nd entity F3@Valve Body 1 || =1 &

¥ Constraints

&l0@]/| L zaH =&
Flip direction

Interference Mone

Lock rotation

|| Display existing constraints
|| Use for position only

[T Popup mini bar

Figure 266 Add the second concentric constraint for seal ring

> Part 6: Insert the Rod (Sub-Assembly) and add the constraints.

STEP 13| Insert Rod (Sub-Assembly), then select Concentric constraint and select the cylinder profile of Rod

as the 1%t entity and cylinder profile of inner Valve Body as 2" entity and click ok as shown in the
picture below.

STEP 14| Select Coincident constraint and select the bottom face of Rod as the 1t entity and top face of Valve
Core as 2" entity as shown in the picture below, after that, set Omm in offset and click Apply.

Choose Parallel constraint and select the highlighted face of Rod and Valve Core as shown in the
picture below and click OK.
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Figure 267 Concentric constraint Figure 268 Coincident constraint Figure 269 Parallel constraint

Now, the Rod (Sub-Assembly) is well constrained as shown in the assembly manager below.

Manager 2
['_"f"__ Show All - T

o
v & Valve (Assembly)
B (F)valve Body
i Seal Ring
& Valve Core
i Seal Ring
> [] &% Rod (Sub-Assembly)
v 5 Constraints
¢' Coincident 1 (Seal Ring, Valve Body)
(#® Concentric 1 (Seal Ring, Valve Body)
¢' Coincident 2 (Valve Core, Valve Body)
@ Concentric 2 (Valve Care, Seal Ring)
£~ Angle 1 (Valve Core, Valve Body)
(© Concentric 3 (Seal Ring, Valve Core)
#) Concentric 4 (Seal Ring, Valve Body)
© Concentric 5 (Rod (Su b-Assembly), Valve Body)
¢' Coincident 3 (Rod (Sub-Assembly), Valve Core)
// Parallel 1 (Rod (Sub-Assembly), Valve Core)

T

N 2

Figure 270 Constraint status in assembly manager

» Part 7: Insert the component (Wrench and Adjusting Shim) and add the constraints.

STEP 16| Insert Wrench, then choose Coincident constraint and select highlighted face of Wrench and Valve
Body as shown in the picture below, after that, set 0Omm in offset and click Apply.

STEP 17| Choose Concentric constraint and select the cylinder profile of Wrench as the 1t entity and cylinder
profile of Valve Body as 2"? entity and click ok as shown in the picture below.

Choose Parallel constraint and select the highlighted face of Wrench and Valve Body as shown in
the picture below and click OK.
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Figure 271 Coincident constraint

Figure 272  Concentric constraint

'

F10 @ Valve Rod

Figure 273  Parallel constraint

Insert Adjusting Shim, then choose Coincident constraint and select highlighted face of Adjusting
Shim and Valve Body as shown in the picture below, after that, set 0Omm in offset and click Apply.

STEP 20 Choose Concentric constraint and select the cylinder profile of Adjusting Shim as the 1° entity and
cylinder profile of inner Valve Body as 2" entity as shown in the picture below. after that, tick Lock
rotation and click Apply.

F24 @ Valve Body \ ‘

F2 @ AdJustmg m ||

Y

Figure 274 Step 19

Figure 275 Step 20

Until now, we have completed most of the valve assembly, as can be seen in the picture below, all

the components are well constrained.

Manager
& ShowAll v i £
o
v Z Valve (Assembly)
- @ (F)Valve Body
- @ Seal Ring
@ Valve Core
— ® Seal Ring
L > [ & Rod (Sub-Assembly)
@ Wrench
@ @ Adjusting Shim
v €3 Constraints
= 4 Coincident 1 (Seal Ring, Valve Body)
2 (@ Concentric 1 (Seal Ring, Valve Body)

@ Coincident 2 (Valve Core, Valve Body)

© Concentric 2 (Valve Core, Seal Ring)

Z Angle 1 (Valve Core, Valve Body)
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@ Concentric 4 (Seal Ring, Valve Body)

© Concentric 5 (Rod (Sub-Assembly), Valve Body)
% Coincident 3 (Rod (Sub-Assembly), Valve Core)
// Parallel 1 (Rod (Sub-Assembly), Valve Core)
4 Coincident 4 (Wrench, Valve Body)

© Concentric 6 (Wrench, Valve Body)

// Parallel 2 (Wrench, Rod (Sub-Assembly))

4 Coincident 5 (Adjusting Shim, Valve Body)

@ Concentric 7 (Adjusting Shim, Valve Body)

&

Figure 276  Valve assembly

In the next part, we will continue the reference design for valve cover.
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5.4.3 In-Context Reference Design

For a whole valve assembly, there is a valve cover part not finished. Next, we will refer to the Valve Body
part to design the cover part. Generally, this design is called in-context assembly design. And this cover part
refers to the valve body. The reference design has been introduced in Chapter 5.3.9.

Now, let us follow these steps to do this cover part modeling in the assembly level.

» Partl: Directly create a new component in an assembly

STEP 01] Open Valve (Assembly), click Insert command, directly input create a new component Valve Cover
as a new component name, then click OK. Then the new component Valve Cover is created and

activated.
| & Insert 3
v | X|E Ll
Manager 2 M X
MQSh il Y ¥ Required neger Y
o oW - = _ || Show All -
o £ o
v F Valve (Assembly) v 2% Valve (Assembly)
- @ (F)Valve Body File/Part - §
- . Seal Ring -
Valve Core Valve.Z3 b Q
= Seal Ring * Valve Cover All T * =)
] Rod (Sub-Assembly) la7))
. Wrench o
L‘:’_C‘} @ Adjusting Shim Preview Off M L‘D%
£ Constraints . .
> EEmILE s o £ Constraints
2 P Placement E'L-‘
P Instance
P Settings

Figure 277 Create the Valve Cover in Insert panel

» Part 2: Create the reference geometry

STEP 02| Select Reference command from Assembly ribbon tab and select the Face reference, then pick the
face from Valve Body as shown below and click Associative copy and Apply.

4% Reference

[v] X e

¥ Required
| < (<
O — . | !
=P LD
Face |F1@Valve Body_1 | M ¥ 2 ‘ L‘\
¥ Association Settings

[V] Associative copy
["] Record state
["] Make position independent

Ref Part

AT TN S LT Y
!
J!
f,
% A ) ol

Figure 278 Create face reference

» Part3: Solid Modeling

STEP 03 | Select Extrude command from Shape ribbon tab and select the reference face as Profile P, then
extrude it from 0.5mm to 14.5mm, as shown below.

=¥ Extrude X
v|X| = o
¥ Required
Profile P F1@Valve Cover_1 &
Extrude type | 2sides >
Start S 0.5 mm S| @~
EndE 14,5 mm .| &~
Direction M v

[] Flip face direction
Figure 279 Extrude the reference face
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After creating the reference solid, let us create the sketch of the Valve Cover revolve part. If you
want working area to be clear, you can blank other components by Show target command from

Document Aware Toolbars.

STEP 04 Select Sketch command from Shape ribbon tab, then select YZ datum of Valve Cover as the sketch
plane and Z axis as up orientation as shown below.

& Sketch 3 T
b3 oD
¥ Required

Plane

'Default CSYS_YZ@Valve Cover 1 & i

Use previous

¥ Orientation

Up 1001

Origin

[~ Reverse horizontal direction
Use centroid defined by Plane
Orient the active view

P Settings

|@ | j@

LKL

il

Figure 280 Create a sketch in Valve Cover

STEP 05| Draw the sketch with the shape and dimension as shown in the picture below and then back to

modeling level.

14.00 9.50 —=

o

14.00

I in
e ¥

-=

=4.00 =

27.50

25.00

00
50

(10.00)

20.50

00

|

I

S

i

e (9.00) —=

T

Figure 281 Create a sketch on Valve Cover

STEP 06| Select Revolve command from Shape ribbon tab and set the parameter as shown below, then select

Add in Boolean and select the e

xtruded solid which was created in step 3 as the Boolean shapes.

J Revolve 4
v |X| = 6
¥ Required
Profile P Sketch1@Valve Cover_1 &
AxisA -0,-1,-0 v &-
Revolve type 2 sides i
Start angle 0 deg 5| & -
End angle E 360 deg - @ -
¥ Boolean
S
el -]
Boolean shapes | |S2@Valve Cover_1 M

Figure 282 Revolve the sketch

If you want to view the whole assembly, click Show All from Document Aware Toolbars.
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A ¢ P U @ BH- 8- =0 -

Figure 283 Show all

Select Fillet command from Shape ribbon tab and add the fillet for the edge as shown in the picture
below with 2mm radius.

& Fillet 53
v X = Fl@]p
¥ Required

Radius R 2 mm S &~

Figure 284 Add the fillet

Select Chamfer command from Shape ribbon tab and add the chamfer for the edge as shown in the
picture below with 1mm setback.

‘3 Chamfer 23
v[X| = [0
¥ Required

Setback S i1 mm 5| &~

Figure 285 Add the chamfer

Now, we have finished the valve cover modeling. Double click the top assembly to view the whole product
assembly. Next, we will insert the standard bolts and nuts for the valve assembly.

Manager =

_ | Show All ¥ Y
% v Z Valve (Assembly)
@ (FIValve Body

f @ Seal Ring
@ Valve Core
E @ Sezl Ring
> [ & Rod (Sub-Assembly)
@ Wrench
@ Adjusting Shim
. @ (~)Valve Cover
£ ~ 3 Constraints

4 Coincident 1 (Seal Ring, Valve Bedy)
1 (Seal Ri al

re]
4 Coincident 3 (Seal Ring, Valve Core)

(® Concentric 3 (Seal Ring, Valve Body)

@ Coincident 4 (Rod {Sub-Assembly), Valve Core)
© Concentric 4 (Rod {Sub-Assembly, Valve Body)
// Parallel 1 (Red (Sub-Assembly}, Valve Core)

Z Angle 1 {Valve Core, YZ)

4 Coincident 5 (Wrench, Valve Body)

© Concentric 5 (Wrench, Valve Body)

// Parallel 2 (Rod (Sub-Assembly}, Wrench)

@ Coincident 6 (Adjusting Shim, Valve Body)

(® Concentric 6 (Adjusting Shim, Valve Body)

Figure 286 Top assembly
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5.4.4 Insert Standard Parts

In this part, we will insert the 1ISO standard Bolts and Nuts from ZW3D Reuse Library into the valve assembly.

In Valve (Assembly), Open Reuse Library from ZW3D, then select Hexagon Head Bolts from ZW3D
Standards Parts -> select Hex bolts with flange 1S015071.Z3 from file list -> select 10mm in diameter

-> select Auto hole match in placement of insert -> Tick Constrain component, as shown in the
picture below.

¥ Add Reusable Part (=R >3

Reuse Library 2

- T ¥ File

Insert =

et D [ | Hex botts with flange 15015071 73 ¢ el )
v 8 ZW3D Standard Parts 9 Hex bolts with flange 15015071 v v X|E @p

> [ ANSI )

> B DME % @ ¥ Legend ¥ Required

> [ FASTENERS

v

&

1so

> [ Bearings File/Part
v 7 Bolts Hex bolt with flange 5015071~ = |
[ Hexagon Head Bolts - Hex bolt with flange 15015071 Al
¥ File List [Hex bolt with flange 15015071 -M10:40-F-8.8
L. Hex bolt structural Grade C 1507411.73 - Preview off
L. Hex bolts with flange 15015071.23 | Part config Default -] s
S F§ + Hex bolts with flange 5015071~ ¥ Placement
¥ Key/Custom P =
Trpe Aute hele match -
Name Value
Location faces |1 picked Y
Neminsl Dismeter d(.. | 10
» Hole Filter =]

Neminal Length I(mm) | 40 [ Fix component

[ Show Datum
Follow-up | Constraint after insertion
Constrain component

Type F

Property class |28

Cancel

Figure 287 Insert hexagon head bolts from reuse library

STEP 02| Use the same way to insert the Iso standard Hexagon Nuts(10mm) as shown in the picture below.

Reuse Library 2
L AR JEE ST
v [liso -
> [ Bearings
[ Bolts E m
> [ Gears
7 Keys

v [Nuts

£ Hexagon Nuts || >

P Search

¥ File List

|8 Hex fine-P high-nuts 1508674.23 =
& Hex fine-P regular nuts 1S08673.23 |

& Hex fine-P thin nuts 1S08675.Z3 "
o= e =]

= Z% v Hexfine-P thin nuts 1508675 i

¥ Preview

Figure 288 Insert hexagon nuts bolts from reuse library

Now, we have finished the standard parts inserting.
5.4.5 Verify the Correction of the Whole Assembly

When checking the whole assembly, we can find there is some interference between the standard parts and
valve body as shown in the picture below.
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Figure 289

Interference between standard parts and valve body

Both the overall dimension of valve body and valve cover need to be modified. Since the associative

reference design is made between t

hese two components. Therefore, we just need to change the dimension

of valve body, the valve cover component will be updated

STEP 01| Double click the Valve Body to activate it. Go to history manager, then double click the expression
Base Length and change the value of Base Length from 75mm to 85mm.

After parameter modification, the model part is marked as Outdated. Then right-click the blank area

of history manager, select
from Title bar.

Manager P4
_ | Show Most - Y
ta
% Valve Body
- | £ Solid(1)
v €5 Expression(1)

L Base Length = 75.00 mm
v €3 History
= Default CSYS
> ¥ Extrude2 Base ->

ﬁ
ud
2

[ % Sketchs
¥ Revolve3_Boss
#% Revolve5_Boss
% Sketch6

M # neoioa

v

Regen History to regen the model. Or directly select Regen command

i T'w =

% Create/edit variable

Type
Name Base Length mm -

Expression | 85 Al e M

Description

Number Length

Reset |

¥, Redefine Last

<3 Regen History |

®&%  Close All ltems

#§ Unsuppress All

Brlalate Sypttotied oo o

Figure 290 Change the base length of valve body

STEP 03| Back to top assembly Valve (Assembly) and then regen all components in right menu of assembly
manager, then the Valve Cover model and the position of standard parts will be updated

automatically.

Manager
9| Show All
o
v Z Valve (Assembly)
B (F)Valve Body
@ SealRing
@ Valve Core
@ SealRing
> [ & Rod (Sub-Assembly)
. Wrench
@ Adjusting Shim

-

(7]

=
Y

{2 Regen Assembly

{2 Regen Outdated Components
& Regen All Components

Find Work Component

Find Lost Components
Show Ext File Name

sy o S~

-

Figure 291 Regen all components
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6 2D Drawing

The 2D drawing is used to show the engineering information of the object, including part/assembly view,
dimensions, symbols and annotations, text, table and so on. In the process of product design and
manufacturing, 2D Drawing is an important and widely-used documents even the 3D model in ZW3D are
sufficiently intuitive and visual. The picture shown below is an example of 2D drawing in ZW3D.

1 I 2 2 4 | 5 I [ I 7 8

\Z{ ) @ighl/a P
\. \ //
: AN BuHI/dI

I3

_ L] o
= g
= > &
2 ~ — ~
M Z| 3] 3 g _ VAN ] 215 B I
2| ¢ 8 N S s 2
1= N 0
| = - L4 S g

Legend Name. Quantity | Material

Adjusting Shrim 1 Aluminun

- Core Aluminum

Cover
Hex bolt with flange 1S015071-M10x40
Hexogon high nut 1S08674-M10x1
Rod
Seal Ring
Valve Body

french
I TeereR e Troeted o7 I T

Aluminum | |
Steel
Steel

85

Aluminum fe!

Auminum

Aluminum

H 60.5 1515

Tel=[=[=[= [~ =~ [-]=
8

ol els|a||e

Aluminum [

Domment type. ocument stetis

- T, ety F
| i [
I

il 2 S 4 | S 1 [3 1 7 1

Figure 292 2D drawing in ZW3D
After the 3D model is produced in ZW3D, the associative 2D drawing can be created conveniently, and it
can be changed automatically and simultaneously according to the modifications of the 3D model.
6.1 Main Elements of 2D Drawing
Generally, the 2D sheet of a part consists of three main parts. Below are the explanations of them.
View: Include Standard view (Top, Front, Right, Left, Bottom, Back and Isometric view),
Projection view, Section view, Detail view and so on.
Dimension: Include dimension (Shape dimension & Position dimension), Tolerance (Dimension tolerances,
Form tolerances & Position tolerances), Datum symbol, Surface finish symbol and Text.
Sheet format: Include sheet border, title block and so on.

As for assembly, 2D sheet includes various views, assembly dimension, fit dimension, BOM table and so on.

6.2 Create a New 2D Drawing in ZW3D
There are 2 commonly used methods to create a new 2D sheet in ZW3D.

Method 1: In the modeling environment, insert a new 2D sheet by clicking 2D Sheet from Document Aware
Toolbars or right click the working area and then select a template to create a new 2D drawing. Meanwhile,
the Standard view command will be activated automatically.
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@ 2D Sheet [Default]
aul
b campin | 40 H(ANS])
A1_H(ANSI)
A2_H{ANSI)
PRI X [
E A4 H(ANSI)
(¥ Set Rotation Center A4 VIANSI)
ZgomAlnmmtinm, ¥ I A_H{ANSI)
A_V(ANSI)
B_H(ANSI)
 Manager... C_H(ANSI)
[ Variable Browser... D_H{ANSI)
#  JD Sheet EFHANSI
% CAMPlan i?‘:?g::i
Customize menu  E—
QK

¥ Select atemplate.. 0 33

Cancel
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+ . I [ 1

Manager 3
a8, * Valve (Assembly)_2D
%4 v BB Sheet1 A3(H) (420.00 x 297.00 mm)
v [ Sheet Format A3 H{ANSI)
I Sheet Border E
_mi Title Block
& Table =

-

1

I

Figure 293 Create a new 2D sheet

Method 2: Click + button (Add new file command) from file title tab, then select the Drawing Sheet in file
type and select Template, input the name of drawing, and click OK button. After that, the new 2D drawing

is created.

+ Valve.Z3 - [Valve]

¥ Create New File

Type

D

Part/Assembly Drawing Sheet

w9 5 =
CAM Plan Equation Set Multi-Object

Template Infarmation

All " Unique Name

AD_H(ANSI) -

AT_HEANS]) [E| Drawingoo1.73 e

A2 H{ANSI) Description

A3_H[ANST)

A4 HIANSH v

Drawiﬁa:kae @

Standalone Sketch

Manager 52
. % Valve-Demo_2D
“=* v BB Sheet1 A3(H) (420.00 x 267.00 mm)
~ [ Sheet Format A3 H(ANSI
=5 Sheet Border
5 Title Block
& Table

Cancel

Figure 294 Create a new 2D sheet

6.3 General Settings for 2D drawing

This section will introduce some commonly used settings for 2D drawing.

Top right -> Configuration

In the Configuration dialogue box, some default parameters of 2D drawing can be modified. See the image

below.

General
Part
= B 2% 2D
o @-_ax Color
Background
Display
Files
Reset Default

@ Configuration

Drawing Sheet
Default auto-launch view creation command  Standard view
Auto start projected view command
Auto generate the center mark for holes
Auto generate the centerline for holes
Auto generate the center mark for cylindrical and conical faces
Auto generate the centerline for cylindrical and conical faces

[] Unsheltered dimension text over hatch

Min angle 180

Max angle 360

OK

(7= ¢
s
.
Cancel Apply

Figure 295 Configuration

Tools ribbon tab -> Settings Panel -> Preferences -> Drawing Settings

With this command, you can change the drawing settings including Units, Mass units, Grid spacing, Type of
projection and Projection tolerance.
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‘W Drawing Settings.
Units mm &
Mass units ka =
Dimension Drawing Tools | Inquire Grid spacing 5
| ] e 3 Type of projection By Standard =
ac| = T
- = q L
Origin  Step | Preferences | Notes = Variables Projection tol 001
Size Browser
Settings Reset OK Cancel
Figure 296 Preferences

Tools ribbon tab -> Attributes Panel -> Style Manager

With Style Manager, you can customize the drawing as the picture below shows.

| @ Style Manager
| Current Document ~ All Drafting Standard
|\~ AT standards Activate New Save Reset
ANSI
['v o Stytes General | View
|| v % Point Style Type Available Styles (One for the standard)
| D:’:"’“""‘ Leader label «  [Leader Style (ANSI)
- Balloon label Leader Style (150)
Default - Active Datum feature Leader Style (OIN)
v A Tet Datum target Leader Style (IS)
Text Style (ANSH) - Active Feature control symbol Leader Style (G8)
| v M Hateh Centerfine/center mark
Hatch Style (ANSI) - Active Linear
| v [& Annotations Angular
sion Drawing = Tools | Inquire &° Leader label Radial/dismetric
o — B o | &° Balloon label Arc length
| — A ) 3 Datum festure Chamfer
Stle | Point Line Dimension Annotaion Symbols | #° Datum target :?"”w
Manager | #8 Feature control symbol o
[ 0 Symbols User Table
—— BOM_Toble
& Gmmnins Hole Tl
Tles EDM _Table
o Views Structural BOM
s Weld_Table
Base View
ABCOE Projection View
IJi[‘MNOP A o
Section View
Detail View
Break Line
Weld
Caterpillar
End treatment v
[ Import Export all Apply Cancel oK

Figure 297  Style manager

Sheet Manager -> Sheet1 -> Right-click menu -> Attributes

Sheet Attributes is used for setting sheet name, scale, paper color and other basic attributes for the selected

sheet.
% Sheet Attributes [7= 4
Information
Manager 23 Sheet Mame  Sheetl Scale 1/1
E )
'ﬂﬁ- % Valve (Assembly)_2D Description
“5% v [BB Sheet1 A3(H) (420.00x 297.00 mm) |
~ [ Sheet Format A3_H(AMSI) Display paper calor
7 Sheet Border FIngai - Display sheet shadow
s Title Block 43 Rename Start label
& Table ! Attributes MNext section view label A
? Export... Mext detail view label A
G- -h|'“ | Mext datum label A
Associated model | -DEFAULT- =
none
QK Cancel

Figure 298 Sheet attributes

Sheet Manager -> Sheet Format -> Right-click menu -> Sheet Format attributes

With Sheet Format Attributes, you can redefine or customize the sheet format according to different

requirements.
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Manager

% Valve 2D

| b Sheet Format A3_H{ANSI)
3 Sheet Border e
s Title Block -
& Toble i

= v IR Sheet] A3(H) (420.00 x 297.00 mm)

Add Additional List Block

Add Code List Block
Sheet Format Attributes

Expand Subitems
Collapse Subitems

Customize meny

6.4 Engineering Drawing

P Sheet Format Attributes

© Use standeed template

Template

Height: 297.0men
Widsh: 420 0mm

Use customn sheet feemat

Cuntom
Sheet Sice &
Width

Shest Foemat

Confaguntion
Sheet Border

Hanzsntsl
Westical

Imert biock

Tatle

Code List

Addrberal List

Height

Lengeh 52500

Length 48.500

aK Cancel

Figure 299 Sheet format attributes

6.4.1 Create Standard View and Projection View

As mentioned in Chapter 6.1, the view includes standard view, projection view, section view, detail view and

so on. This section will introduce how to create the standard view.

After finish creating the new 2D drawing in ZW3D, the standard view command will be activated
automatically, you can either select the Standard command from Layout ribbon tab to create a standard

view from a 3D part.

Before creating the standard view, select the part from the file/part, then select the view from the drop-
down list and set other parameter such as scale.

@l Standard £3

v | X LU
¥ Required
File/Part
Yalve.Z3 . -
Valve (Assembly) All b

Rod (Sub-Assembly)
|Vahve (Assembly)

View RIGHT =
Location | [EREEEEH v &~
¥ Settings
S ST PR Y _.-—f
. Shov. sc...
Scale type Use custom scale -
@ X/¥ 17 15 2

Figure 300 Create the standard view

After creating the standard view, we can select the Projection command to create a view projected from the

existing standard view.

Before creating the projection view, select the base view and define the location of the projection view and

set other attributes.

« |[X] o

¥ Required

Baze view £87363 K

|i

Location

«
|
4

376.067,331.218 |

¥ Settings

Projection

48 projection &3

3rd angle T

Dimension type Projected =

Figure 301 Create the projection view
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Besides, you can also use Layout command which can be accessed from Layout ribbon tab to create to view
by define the layout view and other parameter, such as view label, line attribute.

g2a Layout E3

v | X o)

¥ Required -
File/Part

VaheZ3 - Q

Valve (Assembly) Al

Rod (Sub-Assembly)
[Valve (Assem bly)

6.4.2 Modify the view attributes

Method 1: Right menu

command to modify the view attributes.

- i
i Y

1
I

g;@m

F
|

Method 2: View Attributes from Layout ribbon tab.

In view attributes, you can change the view parameter as below.
1. Show hidden lines/center lines/threads.

Set line attributes

oUuhswWwN

Show available PMI on related views.
Show scale and label.

Set component visibility

[5] Shawescale

¥ View Attributes (=
Style  <From Standard> -
General Label Lines Text Comp
I P @
Ak [ZS] B
& K &I
[=A [ (2]l 1=t
gl (D G| (e
vl kel s B
[Z] Inherit PMI

YiSettings General | Lzbel  Lines  Comp [ Inherit PMI
Optional Advanced = l_‘ B [T Show scale
Projection 3rd Angle M ’--':[-;:' @ j "-:E" Scale type Use custom scale v
Layout W 1 © X/Y 3 -
= | 4k - H : :
T ANY v B — Synchronize sheet scale
ﬂ @ @ O L"--L”J i @ = A T Show label
5 "y k < W Label L]
Figure 302 Create the view from layout
After creating the view, you can redefine the view attribute by 2 different methods.
Directly right-click the view or right-click the view name from sheet manager, then select the attribute
|
1 ! 1]
X 2L
| @S¢ Manager b
3D View »
. a | ™ Valve (Assembly) 2D
£& Zoom Limit &\ BB Sheet A3(H) (420.00 x 297.00 mm)]
ooty mod . ~ & Sheet Farmat A3_H{ANS])
permads [ Sheet Border
Display Label = Title Block
Display Scale & Table
Display others » - Drawing View1 RIGHT
30 Measure 88 Drawing View2
Component Visibility from Part —tuty Ini
v | View Orientation from Part "3 _Rename
e " Attributes
 |Emse LT Move View to Shest
? S"’”kl . Balloans fink to BOM
ntity Info r e - |
o Attributes | j
LE Move View to Sheet
Balloons link to BOM
Customize menu
Figure 303 View attributes
Select view attributes command and choose the view, then middle click to confirm.
Show dimensions/text/3D curves/3D zero point from part.
Scale type Use custom scale - ¥ View Attributes (=R ¥ View Attributes =]
D SN | : LI Style | <From Standard> - Style | <From Standard> -
O x.X D.666667 S
General Label Lines Text Comp General Label Lines Text Comp
=] Synchronize sheet scale
[ Show label Individual Lines i Object select mode Exclude i
Label RIGHT | [Visible 7] Show shape
Hidden v &% Valve (Assembly)
;angentH_dd @ Valve Body
— " angent Hidden & Seal Ring
e —— e Coler E— @ e Core
; | & Seal Ring
Layer Layer0000 - Line type — 7 ¥ [¥] & Rod {Sub-Assembly}
Line width 0.25mm - =\B’Z‘L’;S]°:h‘m
7 & 0K Cance! Apply Layer Layer0000 T [T] Component visibility from part
Figure 304  View attributes
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6.4.3 Create Section View

In ZW3D, several different section view can be created, such as full section view, aligned section view, and
isometric section view.

Full section view:

With full section command, you can create variety of section view of a 3D layout view by define the section
position. If two points are picked and full section line through the model, the full section view is created. If
more points are picked, the stepped section view could be created. The picture below shows the two
different full section view.

SECTION A-A SECTION B-B

Figure 305 Full section view

Aligned section view:

With this command, you can create the section view in two directions, the picture below is an example of
aligned section view.

SECTION A—A

Figure 306 Aligned section view
Isometric section view:

In this command, the section line should be defined in the part by Named Section command in Wireframe
ribbon tab, and the sketch line should be open. The picture below is an example of isometric section view.

SECTION A-A

Figure 307 Isometric section view

For more other commands in view, please refer to From entry to master tutorial.
6.4.4 Edit the section view attribute

After creating the view, you can redefine the section view by right menu of section view or select the
Redefine Section command from layout ribbon tab.
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. Lo
galal & & —
= e = & el Redefine

Redefine Section Section

Figure 308 Redefine section

If you want to edit the section line which is created by Full Section command, the section line can be edited
after creating the view.

You can select the Insert Step option from right menu of section line and then point to insert the step by
dragging and dropping the insert point to the suitable position to get a new section line.

Or if you want to reverse the section line direction, you could also select the Reverse Direction option from
right menu of section line.

v | Display Label v | Display Label
Reverse Direction Reverse Direction
(L Insert Step (L Insert Step
& FErase & FErase
B Blank B Blank
. Entity Info . Entity Info
#  Attributes #  Attributes
Customize menu Customize menu
Figure 309 Insert step Figure 310 Reverse direction

6.4.5 Create the dimension
After finish creating the view, the next step is adding the dimensions.
In ZW3D, you can use quick dimension tool or other dimension tools to create the required dimensions.

Layout | Dimension | Drawing Tools  Inguire

g, N Yy A T A &

L @
Dimension Linear Linear Symmetry  Linear  Angular Radial/Diametric Arc Hole
- - Offset Chamfer Length  Callout
Dimension

Figure 311 Dimension ribbon tab

The pictures below show the example of the adding the common dimension.

i, Dimension 23
v [X] o
¥ Required
From #48737
To #43108

Origin | 230.264,682.213| ¥ &~

¥ Dim Modes

EES

¥ Text

|-—xx—’| |4—xx~|
Text Value
[ Diameter linear dimension

Figure 312  Quick dimension
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M Linear 2

| :
v X Sk 151.50
¥ Required

M) I |\
st point  #33372 ;
2nd point #48737 &

Text point| 122.456,687.706] ¥ &-

¥ Settings

Text Dim Attributes

]

Text Value

Figure 313 Linear dimension

& Radial/Diametric 3
«|[X] @)
¥ Required

ks

59.50 151.50

=
#1

o

Arc #52017

Text point| 255.327,660.926] Yy &~

¥ Settings

=
" \%

Text = Dim Attributes

][t

Text Value i

Figure 314 Radial/Diametric dimension

Moreover, for the hole dimension, you can use the Hole Callout command to create one or more hole callout
dimensions, first select the layout view and then select the holes to add callouts.

The picture below shows an example of hole callout dimension.

4 Hole Callout =

4 X 10.25 ¥14.00
v]x o> 2

¥ Required

View 2226731 & / / \
Holes 2 picked & [1 i
¥ Settings $35.00 ¥7.50

Callout Elements | Dim Attributes F$20.00 ¥36.00
[¥] Quantity P29.00 ¥4.00
Diameter
Diameter (D2)
Depth

Depth (H2)
Thread Diameter
Thread Pitch

Thread Depth

Angle

Callout Label il g
Multiple Lines K /

Figure 315 Hole Callout dimension

6.4.6 Add the Tolerance

There are several methods to add the tolerance, you can either use the Modify Tolerance command from

Dimension ribbon tab or right click the dimension and then select Modify Tolerance command to edit the
tolerance.

P 1 ¥ 2 ) 814,007 829
o o it
Tats " iy oo S
Pea—
y v (X 0
¥ Required
i’ oty 2
{ visetins
{ - < — L
T~ — *= Bl
N
SECTION A—A SECTION A-A

Figure 316 Modify tolerance
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Besides, you can also us the right click the blank area in the ribbon toolbar to open quick dim tool the modify
the tolerance, the picture below shows the operation steps of this method.

Ribbon Appearance > o -
i ‘2 ]\.1 woie Y eelf weex [EEE oo KKK . MH AR TEKE WKR
Ribbon Tabs > é
Ribbon Panels »
«% Modify Tolerance £2
ToolBars d Document Aware Toolbars b Y
Styles 4 Document Aware Float Tip r v x @b
Customize... v | DimTeal ¥ Required
Layout Entity 1 picked &
Dimension
¥ Setti
Drawing Lz
Attributes XX 0.20
Tools :-:.'-: 0.10
Inquire

Figure 317 Modify tolerance by DimTool

With quick dimension tools, we could quickly and easily add some dimension symbols such as @/R and directly
set dimension tolerance or precision.

If you want to add tolerance zone, you can select Tolerance zone type and open tolerance inquiry to select
suitable tolerance zone as shown in the picture below.

% Modify Tolerance =2 B Tolerance Inquiry
3 Shaft Tol Haole Tol Custem Tal
v | X o i
SR Basic dim
¥ Required T ] -
€q 2z =2 Basic size = 500mm 4
. ; T e
Entity 1 picked b ol coda

¥ Settings ]

B & o -] Al L i\ V6 6 |7 (T
3 9 R 7 07 DERIEEl R Upper: 0.16
o XXHT - i = g YEWeE] o | = =5 | T2|us|ve e |ze Lower: 0.05
.Cummun used tolerance zone L
HT | H7HE | 55 | Hresd

e 0K

Rl 1 R e B ¢ M First choose tolerance zone
HiE e

Cancel

Figure 318 Tolerance inquiry

6.4.7 Annotation and symbol

The picture below shows annotation and symbol tools in ZW3D.

VeEee g g mEe o8y 0EER

Label Label Balloon  Auto Stack Feature  Datum  Datum = Center Weld Surface Intersection Image Object Insert
Coordinate Balloon  Balloons  Control  Feature  Target Mark »  ~ Finish Symbol -
Annotation Symbol

Figure 319 Annotation and symbol tools in ZW3D
In this section, we will introduce the most common used tools of annotation and symbol.
Center Mark/Line:

With Center Mark command, you can create a center mark at an arc or circle.

'[_ e — — prm— p— — [— — _\.I\
# Center Mark 23 d) (D

IE o)

¥ Required

Arc #225284

P Settings k\{}} {*‘i}/

Figure 320 Center mark

|
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With Center Line command, you can create a center line mark between lines, arcs or circles.

%% Center Line 23
(v] X 0D
¥ Required
Type Based on curve =
Line 1 #221974 &
Line 2 #221988 i (
P Dimension Attributes
Figure 321

[ ]
I |

Center line

With Center Mark Circle command, you can place a center line through a circular pattern.

E, Center Mark Circle £3
« [ X o
¥ Required

Centers | | &

B Settings

Figure 322 Center mark circle

Datum Feature:

With Datum Feature command, you can create a datum feature.

b4
o

E Datum Feature
[v]X
¥ Required
T
Datum label A

Entity 210099

<«

Text point  162.76,311.072

P Dimension Attributes

Figure 323 Datum feature

Feature Control Symbol:

With this command, you can create a feature control symbol.

@ Feature Control Symbol Editor, (=R
®W Feature Control 52 Notation Text1: 4+
3 Symbol - —Tolerance 1 Tolerance 2 Datum
v || X o
L - = |0.01 ~ F - = F s B le L8 LS
¥ Required
=|l=lz F F ‘
FCS text VX001 [VacK e ANV [ B[ Bou] | 22 O w F F
¥ &~
Location 2 picked w8 V7 T
. N 2 +
¥ Leader Points 2 |4 [L[o.0A[5]
Leader pts b4 - @ =
[C.01[A
Auxiliary location ¥ - ]| & 1=l
P Dimension Attributes Sz
OK Cancel
Figure 324  Feature control

Surface Finish Symbol:

Surface Finish represents the quality of part surface machining therefore in 2d view, it | s required to select

the edge to define the surface finish symbol.
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Label/Text:

/. Surface Finish
v || X
¥ Required
Ref. point
¥ Settings
Orientation ] deg = &
Lead. point ¥ v
General | Attribute
~Symbol Typ
Machining required
[ Grinding
~Symbol Layout
32 - f
None =

Figure 325 Surface finish

With this command, you can create a label manually.

W Label £2
v [X] [
¥ Required

Location 3 picked Y &~
¥ Leader Points

Leader pts ¥ o

» Dimension Attributes

6.4.8 Create a BOM table

Figure 326 Label

Select the BOM command from Layout ribbon tab and select the view to create a BOM table, then add the

name for BOM.

-}
BOM =3

g 10 Name Cost Number Quontity| Moterial
+ || K L 1 Adjusting Shim 1 Aluminum
¥ Required Hex bolt with

Hex bolt with flonge flonge

- 2 4 Steeal
View #16045 & IS015071-M10x40-F-8.8 ISO15071=-M10x40=-F =
N |EOM| | 8.8-M10x40-8.8-F
ame Hexagon thin nut Hexagon thin cut
v Level Sorti a E IS08675-M10x1-4 ISO_8675-M10x1-4 4 Stes!
= ' 4 Rod (Sub-Assembly) 1 Aluminum
':?:' Tl Al 5 Seal Ring 2 Alumimum
I:::I CETEanLy (<3 Valve Body 1 Alumimum
fcyjtaloonionty 7 Volve Core 7 Aluminum
& Dt 8 Valve Cover 1 Aluminum
[ Max traverse depth 9 Wrench 1 Alumirum

Figure 327 Create a BOM table

Below is the definition of commonly used option in level setting of BOM table.

Top-level only: Only list out parts and sub-assemblies excluding sub-assembly components

Parts only: Only list out all parts including the one from all sub-assemblies, but not list sub-assembly.

Each subassembly component is an individual item.

In table format, you could use the left/right arrow to add or delete the attribute and use up/down arow to
rearrange the sequence of the attribute.
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¥ Table format
Available Selected

Class - D
Designer Name
Supplier } Cost
Manager Number
Remarks 4 Cuantity
Description Material
Keywords
Derived From -~
Start Date
End Date e
Mass
Volume i

Figure 328 Table format

6.5 2D Drawing Case of a Part

Now we have finished the basic study of 2D drawing. In this section, we will take a Valve Cover as an example
to teach you how to create a 2D drawing for a part.

The picture below shows the completed 2D drawing of a valve cover.

B
gang
disags
T =

irii
THH

T T =1 5

Figure 329 2D drawing of a valve cover
6.5.1 Create the View

Open Valve Cover part, right click the blank area of the graphic area and select 2D Sheet from right-
click menu, then select A4_H(ANSI) as the template.

) . 3 | 5 4 ¥ 3 1
&) Variable Browser... o |;
@ 2D Sheet
% CAMPlan — [
Customize menu
@ ¢
# Lo e
@ Select a template... R
] B
All A
3 AN | ] jusniin I
|A4 H{aNSD J =
AAUANSH i i I T i &
0K Cancel T ] ‘ T @ 3””] E= 7 % —

Figure 330 Create the 2D sheet for valve cover

STEP 02| Select Standard view command from Layout ribbon tab and select Front view of Valve Cover, then
set the scale to 1:1.5.

@ Standard £3 View | FRONT -
<X o Location| EDEEN] ¥ -
e B e 4
¥ Required
File/Part ] i seaie #
1-Valve-Reference.Z3 M Q Scale type Use custom scale .
Valve Cover All M © X/Y 1 : 15 3
[Valve Cover O X.X 0.666667 :

Figure 331 Create the front view of valve cover
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STEP 03| Select Projection view command to create other two views of Valve Cover as shown below.

]

48 Projection 23

\
v || X L
¥ Required

Base view #226504 &

|

|

|

|

|
Location |-242.073,231.341] v &~ ]

¥ Settings
Projection 3rd angle .

Dimensicn type Projected -
Attributes

Style <From Standard> =

Figure 332  Projection view of valve cover

6.5.2 Add Annotation and Symbol

STEP 01| Select Quick Dimension tool from Dimension ribbon tab and add the dimension between two bolt
holes of Valve Cover in the front view,

Then set the precision to 0.1 from DimTool and the tolerance from Modify Tolerance as shown

below.
XXx] (xxXx) XXX X XX XXX Xxxx ¥
Precision 0.} 1
i, Dimension <3
[ .1
« || X @D % Modify Tolerance 52
¥ Required o || % e |
From  #226181 &= ¥ Required
o #226714 = Entity 1 picked &
Origin | 120.02,166.611 ¥ &-
¥ Settings
P Dim Modes 01
» Text XK v
S EUTTY

xcf¥ | wtxx

o [l e

Figure 333 Add the dimension and annotation

STEP 02| Select Quick Dimension tool from Dimension ribbon tab and add the dimension of Valve Cover port
in the front view, add the diameter symbol and tolerance from quick dim tool as shown below.

i i i
=] =] =]
| | L
I it N o o e I o i
o _|_4‘_ o _|_4‘_ T | | 1
| I 2 R
[ERp | A R L —— [S | R R ——
¥ J I 1 ii LI J I 1 v J I 1
H__ ]| ]| ]|
= = =
| | |
L, IDIR M o 88 0B wxx SEEE x| xctxx (00) X0
Dimension " |Dismeter symbol] [Equal tolerance]

Figure 334 Add the dimension and annotation

STEP 03| Select Feature Control Symbol Editor tool from Dimension ribbon tab and set the parameters as
shown below.
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@ Feature Control Symbol Editor.

Motation Textl:

Symbol - —~Tolerance 1
0~ 0.0

- F

* [

—

¥ ]

—ZJc.0o1

Figure 335 Add feature control symbol

STEP 04 [Finish all the remaining dimension and symbol with same method, and the results are shown as the
picture below.

59+0.10

36 @29H7 20

<!J
| RE

{1

PISEHT7 @416 P50g6

[ —
f—

Figure 336 Remaining dimension and symbol

STEP 05| Open Style Manager from Tool ribbon tab, select Dimensions and set the parameters in General
and Text tabs as shown below.

¥ Style Manager
Current Document ~ | All
4° Datum target
5 Feature control symbal
v [&] Symbols
% Centerline/center mark
& Weld
W Caterpillar
k_ End treatment
¥ Surface finish
[ Intersection symbol
~ |, Dimensions
[T Tinear
A Angular
& Radialfdiametric
3 Arc length
¥ Chamfer
4% Hole callout
111 Ordinate
~ B Tables
B User Table
™ BOM _Table

nnnnnnnnn
Preview-

Batch edit for dimension styles
2| |© Foractive style () For all displayed styles

General | Line/Amow  Text

Layer

j o Active layer -
g y

Display

Side 1and Side 2 ~
Side 1 and Side2 ~

Extension lines

Dimension lines

Linear Precision XX -
Angular Precision XX -
[Z] Show unit

Scale factor 1

Zero suppression
[] Leading zero Trailing zero

Text Position

@44 dlaa

[—p*x -

Arrow Paosition

[7] Force show dimension line

Tolerance

Type XXX ¥

[C] Inspection
Tolerance precision
Zero suppression

[ Leading zere

Zero tol. display

Alt. Units
[C] Use alternate units
Position

Unit precision
Tolerance precision

Alternate unit

[ Show unit

Upper

Lower

XX

[7] Trailing zero

+0.01
Xeon T

Right

Millimeters

© For active style () Forall displayed styles

Batch edit for dimension styles

General  Line/Amow | Text
Use text style <Custom
Text Attributes Text Shape
Font ZW3D Simplex Roman 4+ B| U 2
Sample | [— 08
AcBlYyZz XX4
o — A
olor
= s
Justification = -
= ,\l._ 0

Figure 337 Set the parameter in the General and Text tabs in Style Manager

STEP 06| Adjust the position of annotation and symbols, and you will get the results as below.
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IF%:}— 711l
g I LA I R
n QJ—J‘———_{‘—‘ a 8 wu
e NI

¥
£7]0.01
=1
Figure 338 The 2D drawing of valve cover

6.5.3 Create the Part Attribute on Title Block

STEP 01] Select Text command from Sketch ribbon tab and add it on the Title cell, then open the Text Editor
and add the link with Variable Part_Name, see the image below.

¥ Variable Browser =0
Part
o Browsing this file
Name
Templates_Title.Z3
A Text 22
I o Browsing this object
¥ Required Title block ZWSOFT
.A F‘\' A Objects and variables
1st point 330385633169 ¥ O - E::—\L’;I"‘j%:‘“ o
A Editor Part_Confi
b Text Attributes kpa:_nami "
part_number
part_class
B Text Editor (=< part_designer
File FEdit Option 3 E::—:ﬁ;‘phar
VoL e asc | = BC part_description
€ a o~ X[ ’:‘J I Q oer || |- part_keyword
part_manager
[Spart_name] part_material

<left-click> to browse/select
<right-click> te inquire
< Previous “ Next

I cancel |
e oK Cancel ancel

Figure 339 Add text variable on title block

After finishing the definition of the variable link and the back to the 2D sheet level you will get the
result as shown below.

FILE NAME
CONTRACT NO °
DRAWN
N N TITLE ~
CHECK
- [$part_name]
Csutn - . . o . . .
SIZE CAGE CODE DWG NO IRE "V
9 - psreet-aid)
_ s{#5best_scale] |WEIGHT[$Part_Mass] [P!{U_;gﬁm]_nmuunl]
asm
el
FILE NAME

CONTRACT NO

oRAWN
TITLE
CHECK
— Valve Cover
ISSUED
SIZE CAGE CODE DWG NO REV
Aa(H)
SCALE 2:3 |WE\GHT |$HEET| oF 1

Figure 340 The result of the title block
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6.6 2D Drawing Case of Assembly

Now we have finished the 2D drawing of a valve cover, in this section, we will take a ball valve as an example
to teach you how to create a 2D drawing for an assembly.

The picture below shows the completed 2D drawing of the ball valve assembly.

1 I 2 = 3 i = 6 7 =]
A & (&) (s 4
N Fern/an
\ BUHan A
B B
fa
~ \X o
= ¥4 3 y— =
5
H =| sl 3 st AR §‘I Z g . (TN B
&
2 ® 8 =] A 8 = &
B r—y % L)
* £ < 4 <
c L - N, - 9 |
N\
e
/ Y \\ N\ A -
/ \  \SECTION A-A 5
- / \ —
.;ﬂaf\‘ﬁ\b
GAGAGIACIACIAG
- ID | Legend Name Quantity | Material
1 Cd Adjusting Shrim 1 Aluminum
-+ 2 - Core 1 Aluminum
- -'I_ p 1 3 ¥ Cover 1 Aluminum
1 4 i Hex balt with fi 1S015071-M10x40 4 Steel
a . 7%7777777% lex bolt i . ange x ee
I \ = 5 o Hexagon high nut IS08674-W10x1 4 Steel
= 6 - Rod 1 Aluminum
1 7 o Seal Ring 2 Aluminum
8 = Valve Body 1 Aluminum
= | 605 1515 9 ~ Wrench 1 Aluminum
raporce st [ Teawiea rowenes Teed vy | e I
D e 7 Do st
I~ Tk, Supplosentary ttks =
| o il iad i
T = = r3 T =) 5 yd T 5

Figure 341 The 2D drawing of the ball valve assembly
6.6.1 Create the View

Open Valve (Assembly) and select 2D Sheet from right-click menu. Then select A3_H(ANSI) as the
template.

¥ Select a template... L= B4

| Variable Browser... Al 5

& 2D Sheet LRI |
%= CAM Plan M-H(ANS'J |
5 iz —
Customize menu oK Cancel

Figure 342 Create the 2D sheet of Valve (Assembly)

Select Standard view command from Layout ribbon tab and select the front view of Valve
(Assembly). Then set the scale to 1:1.5.

@ Standard & ,
View FROMT v
v | X L C
[Tt 1120. 7242, 182 43 v -
¥ Required I e @
File/Part —
A -
=
ValveZ3 M @ Scale type Use custom scale b/
Valve (Assernbly) All M @ Xry 1 : : 15 2
Rod (Sub-Assembha XL 0.666667 :
[Valve (Assembly)

Figure 343 Created the front view of Valve (Assembly)

STEP 03| Select Broken Section command from Layout ribbon tab to create the broken section for the front
view of Valve (Assembly) according to the setting below.
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i@ Broken Section

v | X
¥ Required
o]=jfa
Baseview #9220
Boundary 2 picked ¥ o
Depth Point
Depth point  1000.16,686.665 ¥ &

P Settings

Figure 344 Create the broken section

STEP 04 Select Full Section command from Layout ribbon tab and create the section view from front view
(Tick the Flip arrow in Section Line).

#2 Fyll Section 22
| X L
¥ Required

Baseview #9220

]

Points 2 picked

P Section Method

1

& @
‘

€« <«

¥ Section Line

View label A
Flip arrow
] Show step lines

» Section Option SECTION A-—-A

Figure 345 Create the full section

STEP 05| Select Projection view command from Layout ribbon tab to create the projection view of the section
view which was created in the last step (Select 1%t angle for Projection in Settings).

48 projection &3
v | X Ll
¥ Required

Base view #2378

&

Location | | ¥ &~
¥ Settings

Projection 1st angle 2
Dimension type Projected b7

Figure 346 Create the projection view

6.6.2 Add Annotation and Symbol

STEP 01| Select Quick dimension tool from Dimension ribbon tab and add the dimension for Valve Rod in the
section view, and the diameter symbol, and set the precision to 0 and the tolerance as shown below.

£ Modify Tolerance £2 B4
| K o
¥ Required
{31R M Entity (1 picked |®
¥ Settings
o H1T :
W K Tme oo axHl
T :
BT 57| Hmoe

Figure 347 Add the dimension and tolerance
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STEP 02| Finish all the remaining dimensions with same method, as shown by the picture below.

t v
@50" 4 P35 P29H7 $20
‘ L

[e— @18

B14 "%

iy

SO

T e

4 —f

and Text tabs as show

Batch edit for dimension styles
©) For active style () For all displayed styles

General | Line/Arrow  Text

Layer

= Active layer -
Display

Side 1and Side2 -
Side 1 and Side2 ~

Extension lines

Dimension lines

Linear Precision KK Y

Angular Precision XX -
Show unit

Scale factor 1

Zero suppression
Leading zero ¥ Trailing zero

Text Position
Aadalad

|¢—tI—XX =

Arrow Position

Force show dimension line

T t
@20 @25{»—«7 M36x2
¥

-

jj@ &{\:f' 126.5
L‘ - \ 42i,5
Q 1

151.5

Figure 348 Add remaining dimensions

STEP 03| Open Style Manager from Tools ribbon tab, select Dimensions and set the parameters in General

n below.

Tolerance
Type
H7
g6
Inspection
Tolerance precision

Fero suppression

Leading zero
Zero tol. display

Alt. Units

Use alternate units
Position
Unit precision
Tolerance precisicn

Alternate unit

Show unit

H1
XXgg ¥

Upper 4
Lower 4+
E'g H7/96
KX i
Trailing zero
) -

Right

Millimeters

General Line/Arrow  Text
Use text style <Custom> -
Text Attributes Text Shape
Font ZW3D Simplex Roman &/ B U 2
Sample + 08
AcBlY yZz XX
XXE[y
Color |
— Al
Justification = - A .

Figure 349 Set the parameters in General and Text tabs in Style Manager

STEP 04| Adjust the position of annotations and symbols, then you will get the results as below.

:

7w
L
1)

fe— 335
B29H
820

T
@20
paoH

M36x2

l-— 50—
‘P
T

;

[

126.

51

Figure 350 The 2D drawing of ball valve
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6.6.3 Add Balloon

STEP 01| Select Auto Balloon tool from Dimension ribbon tab and add the balloon for section view of the
valve assembly, Then select square as the pattern type and skip left side in Layout setting as shown

below.
w0 - an T
7 Auto Balloon , 3 (5\ I/;‘\) 4\3 o s
v oD e \\/
¥ Required \ { B8 an
B4y
- ; |
Text D -
Lower Text D
= E
B byt — L i -
Pattemtype || Square 5 g s g8 I 1= s ¢
= R i
Offset 10 : i
Skip sides Left - b "7 | < 4
.
Arrangement Mearest \\
Only fi ts in BOM o " N ™~
[¥] Only for compenents in -‘/‘\'I f //'\O} (9') ‘ 1}@\@ c 2)
[] Only for items without balloan R N N NS N N
DETS SECTION A-—A

6.6.4 Create a BOM Table

Figure 351 Auto balloon

STEP 01| Select BOM command from Layout ribbon tab and select the section view of the valve assembly,
then add the name and define the table format as shown below.

* BoM 2
«| X @
Required " "
Ve ID|ILegend Name Quantity|Material
i # & N N N B
View 16045 = 1 o Adjusting Shim 1 Aluminum
Hame FoM 2 7 Hex bolt with fl ISO15071-M10x40-F —8.8 4 Steel
ex [s3 wi ange - % -F-8. ee
S )
“"‘ 3 - Hexagon thin nut 1SO8875-M10x1-4 4 Steel
4 4 Red (Sub-Assembl 1 Aluminum
[ It 3D« —> { y) -
5 2 Seal Ring 2 Aluminum
¥ Table format
5] B Valve Body 1 Aluminum
Available Selected = Vo = 3 o
B
(e = : alve Core umiﬁum
Class Legend 8 £l Valve Cover 1 Aluminum
Designer Name Q Wrench 1 Aluminum
Cost Quantity
Supaler <
Manager oLl
N SR S v

Figure 352 Create the BOM table

STEP 02 | Select all the text in the BOM table and the Cell setting dialog will pop-up, then click More cell
attributes and set the Text Shape as shown below.

¥ cel Pox
HEEBRANOEAEERIOE Normal -
ZW3D Simplex Roman MIEE] B|I|u|o|+H &£

WMore cell attributes|

D] Legend Nome Quontity Moterial feeshen s
1 Adjusting Shim 1 Aluminum + = 0:5
2 Hex bolt with flonge 1S015071-H10x40-F 8.8 4 Steel £§§% 1
3 Hexogon thin nut ISO8675-M10x1-4 4 Steel * N 035
4 Rod (Sub-Assembly ) 1 Aluminum A 5
5 Seal Ring 2 Aluminum Xxxr_

6 Valve Body 1 Aluminum

7 Valve Core 1 Aluminum

8 Valve Cover 1 Aluminum

9 Wrench 1 Aluminum

Figure 353 Set the text shape

Adjust the BOM table to the appropriate size and drag it to the bottom right corner to match the

template.

101



Product Design {{{{LLLKK

10 [Legend Name Quantity | Material
1 0 Adjusting’ Shim 1 Aluminum
& Hex bolt with flange

2| ¥ 15015071 Mi0x40-F -8.8 4 Steel

3 - Hexagon' thin rut 1S08675-M10x1-4 4 Steel

4 8 Rod (Sub-Assembly) 1 Aluminum

5 2 Seal Ring 2 Aluminum |

6 & Valve . Body 1 Aluminum

7 o Valve Core 1 Aluminum

8 & Valve Cover 1 Aluminum | 5

9 = Wrench 1 Aluminum

conTRACT Ko

— T

Aper.

o S7E | cree cooE [owe o Fev | A
AS(H) |
SCALE 2:3 |wEer |suEET| oF 1

T A T ? T 1

Figure 354  Adjust the position of BOM table

Now we have finished all the steps of creating the 2D drawing of the ball valve assembly.

T I z = = i =3 5 2 5
A () 8 |
@1BHII a1l
A AL A -
H zun:) H
5 8 B
- = g
3 = = o N
IR EEE BN g éJ g 3 f( M
g NP E &d ]
Pz A <
A E= -2 Ic|
71\ A =
/ \  \SECTION A=A
H 59 1
6)(5)(4 @ 2 1
OlO]O
o 1D | Legend Nane Quantity | Wateriol
5 1 © Adjusting Shrim 1 Aluminum
=+ 2] = Core T | Auminon
L 3]« Cover T [ Auminun
| | 4 i Hex bolt with flange 1S015071-M10x40 4 Steel
b 5| = Hexagon high nut 1S08674-W10x1 4 Steel
e 6| = Rod T [ Wuminun
7 2 Seal Ring 2 Aluminum
8| = Valve Body 1| Ausinun
H 605 1515 9] ~ Wrench 1 Auminun {—
o TR T
0 —t =
i i, Supplenentory it o
il i
I I
T 3 = z T 5 5 T 7 T 5

Figure 355 The 2D drawing of the ball valve assembly
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