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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 CAM From Entry to Master 2X Machining, a master tutorial.

Thanks for being our user!

The ZW3D Team
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1 Introduction

Key Points:
< General Workflow to Create 2X Toolpaths
<> CAM Ul and Configuration

1.1 Getting Started

ZW3D is an integrated CAD/CAM solution, which provides various tools covering the whole process of
product development. This enables users a more productive workflow from digital threads to shop floor
operations.

Notes: This tutorial is based on version ZW3D 2020, some functions or icons may not match the current
version.

1.1.1 General Steps to Create 2X Machining Toolpaths

The general workflow to create 2X toolpaths is as follows:

Start

Design model in CAD Calculate toolpaths ——® Verify or Solid-verify toolpaths
module or import one T i
i Adjust Operation NO
€~ Are toolpatt
Set the orientation parameters as needed — re toolpatns
l T acceptable?
Go to CAM module Select a tool/cutter l\'l;‘s
i T Define machine and
Add a stock Define CAM features controller parameters

Analyze & Measure —— Select an Operation Generate NC file by Post process

’

End

Figure 1 General Steps to Create 2X Machining Toolpaths
STEP 01| Design model in CAD module or import an external geometry.

Align the model to a proper direction for machining.

Go to CAM module.

Add a stock.

Analyze and measure the key features of the model to help choose a correct strategy.

STEP 06| Select an operation, define CAM features, pick a tool and then calculate toolpaths with suitable
parameters.

STEP 07| Define machine and controller parameters.

STEP 08| Post process NC code to file.

1.1.2 Open the Part File

A part used in CAM module can be a solid or surface or both mixed together. Users can create a part with
CAD module or import one from another 3D modeling system like NX, SolidWorks, CATIA, etc.

In this chapter, we'll take an existing ZW3D part as an example, which is located in the ZW3D installation
folder. Click Open button or use Ctrl+0 to open the file ZW3D 2X Machining.Z3, as shown in Figure 2.

The typical location is: C:\Program Files\ZWSOFT\ZW3D 201X Eng (x64)\training\2X machining
model\ZW3D 2X Machining.Z3.
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Quick Primer
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MNew || Open Reuse Import Quick  Multi-lmpert  Import License Application Intreduction CAD_BasicCa
Library - View Config~ | Manager - Manager - sesStudy.. -
Start Part Table Data Exchange 1 Utilities Applications Show-n-Tell = Trainings

Figure 2 Open a Part

1.1.3 Access to CAM Module

Click CAM Plan button in Document Aware Toolbar. Or right-click on the blank area of Graphic
Window and choose CAM Plan.

STEP 02| Select a template, and press OK.

QL¢P U-@-@-LUH-E-=0Oe- 0

= 'S =
i LEd
(¥ Set Rotation Center
G\D

Clear Rotation Center
Zeom Al " W Selectatemplate.. & 3
Blank Entities »

[ Insert Datum

& Sketch

Y. 3D Sketch

™ Config Table

M Curvelist

&  Insert Component

&  Insert Sub-Part

& Constraint

0T ZW3D Manager.

%) Variable Browser.

@ Reuselibrary..

& 2D Sheet

% CAMPlan
Costorize e Conce

Figure 3 Access to CAM Module
1.1.4 Back to CAD Level

Click the Exit button ‘&) in Document Aware Toolbar, or right-click on the blank area of Graphic Window
and choose Exit to get back to CAD level

ale - w fou 0@
<HEnTdg
(¥ Set Rotation Center

Zoom All 3

- |- -
—

& Insert Operation
M Insert Hole Tactic

W nsert Mill2 Tactic

W Insert Mill3 Tactic

=8 Spreadsheet Interface - Operation View
&8 Spreadsheet Interface - Feature View

Customize menu

Figure 4 Back to CAD Level

1.2 CAM Interface
1.2.1 Layout

The following figure shows the typical layout of ZW3D CAM window when a file is opened.
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Figure 5 Interface Layout

Ribbon: All the functions in need to create toolpath are included in Ribbon Bar. Users can infer the
function of every button from its name. And a detail introduction of Ribbons used in 2X machining will be
provided later.

CAM Manager: Users can control and review the whole machining workflow here. It will be shown in detail
in the next chapter.

Document Aware Toolbar: There are many useful tools in this area, like Exit, picking filter, display settings,
etc.

Graphic Window: This is the place where the geometry and toolpaths are shown.
1.2.2 Customize Ribbon

Users can also right-click on the blank area of Ribbon to customize the most interface. As the figure shows
below, users can rearrange the Ribbon locations, modify Hotkey settings, or redefine mouse actions.

B e 0| SV Ouid SME Tummg  TeoPwhidier Ot Took Ve e O

m | [ 9 ‘m Yg B0y
= |HeE T & = | e e

W-oax

+ ZWID 2 Machieing 23 - (Parit CAM] X
LR e @-U-@-@-d

ste Sketch for Efing
Icons &

bind: Activare sketch for editng

Figure 6 Customize Ribbon
1.2.3 CAM Manager

CAM Manager is the most useful place when you are trying to generate toolpaths for a part. As a beginner,
you’d better follow the steps list in CAM Manager from top to down. The figure below shows the main
structure of the CAM Manager.
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Manager = 3 Geometry: All the geometry and CAM features are listed
@ | B Setup here, including part, stock and other objects. Users can
v 8 Geometry: select, add/delete, show/hide, or set attributes and
~ B9 Part: Parth01 (1)
= & profi features to them.
7 profile 1
ﬁ ﬁzr::” Clearances: Used to define tool clearance distance.
ol @ chamfer 1 Frames: Insert and manage local Frames, which can be
[ Stock : PartD01_Stock.1 (2) d h . di
@ | & Clearances used as the programming coordinate system.
. é:i::; Tactics: You can add hole tactics or milling tactics by right-
m] Hole Tactic 1 click here.
v @ Operati . T
ﬁﬁp;r;ﬂmns Operations: You can manage all Operations in this area,
8010 including setting parameters, select tools, calculate
3 Hole Tactic toolpaths, and verify the results.
,’ Machine: Machine 1
v B Output Machine: Define post Configuration
Bl nc

Output: NC Code output control

Figure 7 CAM Manager
1.2.4 Customize CAM Manager

Users can right-click on the icon Setup or any text in CAM Manager to customize it.

W Cam Plan Manager Display Settings -2 22
GSetupT -
9 Geometry (undefined)
Manager = R + CAM_Worl Claarancas
e — ~ [V Frames
@ [Esetup1
= . %  Rename v K Frame
hd .Gmm [ Reference Operations
— v .gar X Delete ~ [ Tools
= f Settings ¥ OTeel
L [ Reference Operations
= m: Toggle Expand/Collapse [ Total Time
il 5 Sto Customize menu [+ Tactics
gc\aara\ - ™
[} K Frames oK Cancel
. ~ & Tactics
I Hole Tacti~
v @ Operations | Edit Tactic
€020 % Rename Tactic
8o X Delete Tactic V]| Edit Tactic
3 Hole Tacti
. v | Rename Tactic
~ 3 Machine:Mi []  Creste/Calculste Operations | Detete
i elete Tactic
A Machine 1 [ o e rmen
w
@éué’;;; v | Create/Calculate Operations
Figure 8 Customize Manager

Double-click on the right place

Double-click on the text of the Manager Tree or the small icon in front of it is different in results. Double-
click on the icon will hide or display the toolpath, but on the text will bring you to Parameters window.
Right-click on the text will open the context menu.

1.2.5 Configuration

Click the gear button 2 on the right corner of top to find Configuration dialog box. These options
customize how ZW3D works and interacts to the specifications you set.

You can control the file management strategies, back-up interval, memory size for Undo/Redo. You can set
the default way to display geometry. You can also define CAM options (including Tool Library, default
floors, output folder etc.)
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Background 7] Aute Write ORIGIN in Output

CAM update mode 1 Use maxsurface Z for 3X Nurbs
NC extension name .nc [/] Enable compenent highlight
conflicts  None - Enable tool path highlight

ary TOOLS_METRIC_AND_INCHZ3
eds  METRIC_SPEEDS_FEEDS.Z3

brary  ToolHolderlib8.23

u: D: D 2018 Eng

Tool path display colors

Cut Leadin W Plunge

Lead out

Reset Default oK Cancel Apply

Figure 9 Configuration Dialog

General: mainly used for file management and some general options, including single/multiple object file,
back-up, session management etc.

Part: set options for CAD module

2D: Set options for 2D Drawings.

Color: Most colors are set here.

Background: Set background style.

Display: Customize numeric settings and toggle settings, and default display style
Files: Set all kinds of file folder locations.

CAM: Define some unique options, strategies and colors used in CAM

User: Define some simple user information

PDM: Set PDM options.

What do these options mean in CAM Configuration dialog?

Here is a list of common 2X settings in CAM Configuration that you’d better know. Please press F1 to find
more information.

When checked, each operation will start and end at the setup's
Move to/from setup clear z Clear Z position. OR each operation will start and end at the
Frame or local Clear Z position.

When checked, spindle speed values are integers in the CL file.

Write speeds as integers . .
P g Otherwise, they’ll have numbers after a decimal place.

When checked, the coordinate space in CAM changes to

Using turni
SINg turning space Turning (XZ coordinate).

When checked, ZW3D will automatically add part and stock

Auto add all features .
features to newly created operations.

When checked, ZW3D will automatically add newly created

Auto add new features L .
CAM features to all existing toolpath operations
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When checked, ZW3D will automatically write the origin
Auto write ORIGIN in output coordinate value (in global CS) of local Frame which is used to
generate toolpaths into the output file.

2 2X Milling

Key Points:

<> Prepare Part and Stock

<> Create 2X Milling Operations
<> Generate & Verify Toolpaths
<> Output NC Files

2.1 Getting Started

You need a part, a stock and a rough analysis to help you get a preliminary machining plan before you start
to create toolpaths.

This chapter uses the same model as previous.

2.1.1 Get Part Ready

Open the part file in CAD Module.

P reEEde .
Quick Primer

Figure 10 Open a Part in CAD Module

STEP 02| Align the model with a proper coordinate system according to your machine. Normally the origin
locates on one of the corners or the graphic center of the model. Users can do this with the help
of the Move -4 command. In this case, the coordinate is already set to right place.

2.1.2 Add a Stock

After the part is ready, the first thing after going into the CAM module is to add a stock. ZW3D provides 2
methods to create a stock.

Method1: Click on Ribbon Add a stock to create a regular stock according to the geometry size of the part,
as the figure shows below.



2X Machining (LKL
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¥ Required

% 21| O

# | Shapes |1 picked
&
Plane
F] v Dimensions
Stock
bl | | tengthi0 350 mm : & -
- Lef 0 mm : & - Right 0 mm : & -
l Width(Y) 140 mm & -
Font 0 mm & + Back0 mm: &
Height() 25 mm 3 -
Top 0 mm & & - Battom 0 mm : &~
Sideincrement 0 me 2
Model
Length(0
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Height(z)

Figure 11
STEP 01| Click on Add a Stock.

P
oy ToolPuhES Owpk T
v 9 84 » l! 9 z L el
E p : '\a'vav yi8
+ ZW3D 2X Machining.Z3 - [Part001] X
o €% -

¥ > “\Y “’

©y

Create a Stock with Ribbon

STEP 02| Select a form for the stock. It can be a block, cylinder or external STL shape.

Shapes: Select the geometry to enclose.

Plane: Select a reference plane to orient the stock. If blank, the reference plane is parallel to XY.

STEP 03| Define the dimensions of the stock.

Method2: Insert a geometry as a stock. The geometry may come from another object in the same Z3 file or

an external file.

STEP 01| Click on Ribbon Geometry to call out Shape Brower window, then select the geometry you want to
insert as a stock. Or you can also right-click on Geometry text in CAM Manager tree to get access to the

same place.

@ L1 T )
Setup | Drill

Qv = Ty

-

ZW3D2018SPx64  (

2Mill 3¢ Quick  3xMill  Tuming  Toel Path Editor ~ Output  Tools  Visualize Inquire

A deodylesT L OE 1

Geometry| Add Frame Clearances Speed Tool  Machine  Solid Suiface Profile Pocket Hole Slot  Step Chamfer Comer Planar CylBoss \
Stock Maznager... Round Face
Setup Feature
Manager B2+ ZW3D 2X Machining.Z3 - [Part001_CAM] x
® 3 Setun 1 € &
= v @ Geometry : ‘
Partl 6 Insert Compenent L3 ¥ Shape Browser (=<

fl ces | ] Insert Component Folder Paths. Files

¥3 Show AllHide All [Active Session] ZW3D 2X Machining.Z3
Eej fssign To &l 2W3D 2X Machining.Z3

| {3 Update Status

2

A
[TActive Session]

C:\Users\Administrator\ Documents\ WXWork\ 168885054831
C:\Users\Administrator\AppData\Roaming)\Foxmail 7\ Temp-

C\Us: s\Administrator\Desktop\01_FILES FOR TEST\01_FILE
\1192.168.4.20\30 Technicah2-ZW3 Techncial for PartnenZ
W

W3D Techncial for Partne\Z | [ Shapes
2-ZW3D Techncial for PartnenZ | | [insert Geom
Part001
gram Files\ZWSOFT\, Z\*\.}D Z/‘V Esnl G4) lunng

C: gram Files\ZWSOFT\ZW3D 2018 Eng (x64)\resource
C:\Users\Administrater\ Desktop
C:\Users\Administrator\ AppData\Roaming\ZW3D 2018 Eng |
C:\Users\Administrator\ Documents\ZW3D
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Figure 12
STEP 02| Set the inserted geometry as a stock.

Create a Stock by Inserting a Geometry
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Manager B &3 + ZW3D 2X Machining.Z3 - [PartD01_CAM] X
2 [ Setup 1

= V.Geumetry: o
89 Part : Part01 (1)

\_f | @ Part : Insert_Geom (23—
' = Clearances Insert Feature Folder
R K Frames ¥& Show/Hide
Bl @ Tactics Display .
¥ Operations reld Fet
EEL 3 Machine (undefined) fd Feature g
= El output Set Material
& EditClass
Assign To All
X Delete 1

& Edit Component

Duplicate Component

AutoDetect Features
@ Update Status
Toggle Expand/Collapse

Customize menu
Figure 13  Set the Inserted Geometry as A Stock
2.1.3 Analyze and Measure

It is important to users to do a preliminary analysis and measurement on the part, including part material,
the corner radius, hole diameters, key features and other parameters which may help decide the cutter or
operation plan. The tools you may refer to are shown below, you can also do this step in CAD Level.

Setup  Drill  2xMill 3xQuick S5xMill  Turning  Tool Path Editor Output  Tools  Visualize | Inquire

" HAZXN S AT QS $IPH L

Coordinate Distance Angle  Arc  Length 3D Curve Curve Analyze MURBS  Surface  Section Section Analyze
Surface Info = Cennectivity Faces Data  Curvature on/off Toolpath
Measure Inspect Entities Detect

Figure 14 Useful Tools for Analysis and Measurement

Here is a list to help you understand how to use the tools in the Inquire tab.

Coordinate: Inquire the coordinate value of the picked point
Distance/Angle/Arc/Length: Inquire the Distance/Angle/Arc/Length information
3D Surface: Inquire the area of an enclosed planar 3D or 2D region
Curve Info/Curve Connectivity: Inquire curve information
Analyze Faces: Analyze surface imperfections, draft angles, curvature, and
other surface characteristics
NURBS Data: Inquire the NURBS data of a face or free surface
Surface Curvature: Inquire the property of a surface, including the area,
boundary length and maximum curvature of the surface.
Section: Create a 3D section view
Section on/off: Turn on/off section view

Analyze Toolpath: Check if any collision or other error occurs in toolpath

2.2 Create Toolpaths
2.2.1 Overview of 2X Milling Operations

ZW3D provides various types of operations, this tutorial will take a brief overview of all the options one by
one.
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Setup  Drill | 2xMill | 3xQuick 5¢Mill Tuming Tool Path Editer ~Qutput Tools  Visualize  Inquire

N EBE I 7] L WS By L

Mill2 Spiral  Zigzag Box  Contour Profile Ramp Mesting Chamfer Corner Helical Topface Inter
Round Cut Path Move
Tactics 20 Pocket 2D Contour Corner cut 2D Face Directive

Figure 15  Operations for 2X Milling

Mill2: With this command, users can create a series of “intelligent” rule-based 2X operations for
the whole part by one click. ZW3D names such function as “Tactics”. Similar ones can also be found

in 3X, 5X and Drill module.

& Setup 1
> ) Geometry :
2 Clearances
I{"_ Frames
v @ Tactics
> B Mill2 Tactic 1
v i Operations
» B [Mill2 Tactic 1] Facing.1
» B [Mill2 Tactic 1] Pocketing.2
» E5 [Mill2 Tactic 1] Pocketing.3

» E [Mill2 Tactic 1] Pocketing.4

Figure 16 Mill2 Tactic Toolpaths

Spiral: This operation is a facing or pocketing technique, which advances the tool at each depth by
proceeding toward or away from the part boundaries.

3 Setup 1

? ' Geometry :
2 Clearances
I( Frames
8 Tactics

> E Spiralcut 2

> E Spiralcut 3

=

5 Setup 1
v B Geometry:
> W Part: Part01 (1)
%3 Stock : Part001_Stock.1 (2)
2 (learances
'( Frames
B Tactics

> E Zigzagcut1 |

Machine (undefined)
Bl output

Figure 17  Spiral Operation Toolpaths

Zigzag: This operation is a facing or pocketing technique, which advances the tool at each depth
through a sequence of straight parallel cuts, reversing direction at the end of each cut.

Figure 18  Zigzag Operation Toolpaths

Box: This operation is a facing or pocketing technique, similar to the zigzag cut except the cuts are
all in the same direction. The tool is lifted between each cut.
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& Setup 1
v . Geometry :
> W Part: PartD01 (1)
3 Stock : PartDD1_Stock.1 (2)
£ Clearances
Ic'_ Frames
# Tactics

> = Boxcut1 |
Machine (undefined)
Bl output

Figure 19 Box Operation Toolpaths

Countour: This operation will generate a toolpath parallel or perpendicular to the reference curve
(medial or spine) for each cutting zone.

5 Setup 1
v B Geometry:
> W Part: PartD01 (1)
%3 Stock : Part001_Stock.1 (2)
& Clearances
'{: Frames

b 3
> = Contourcut 1
> = Contourcut 2
Machine (undefined)

Figure 20 Contour Operation Toolpaths

Profile: This operation cuts any number of open or closed curve boundaries (CAM Profile features)
D or CAM Components containing geometry profiles.

& Setup 1
v B Geometry:
> W Part: PartD01 (1)
%3 Stock: PartD01_Stock.1 (2)
‘ Clearances
I( Frames
8 Tactics

Machine (undefined]

Figure 21 Profile Operation Toolpaths

Ramp: The toolpath created by the Ramp Cut operation is similar to the toolpath created by
Helical Cut operation for a hole feature.

S Setup 1

> Bl Geometry :
‘ Clearances
'("_ Frames
4 Tactics

- .

> ' Rampcut 1

> ' Rampeut 2

> ' Rampcut 3
Machine (undefined)

Figure 22 Ramp Operation Toolpaths
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Nesting: This operation is used to arrange parts on a plate of material to maximize the number of
E parts that will fit.

'- 6" Chamfer/Corner Round: This operation is used to cut chamfer or fillet.

& Setup 1
v B Geometry :
> W Part: Part001 (1)
23 Stock : PartD01_Stock.1 (2)
£ Clearances
I{ Frames
8 Tactics

» Zg Chamfer Cut 1

Machine (undefined)

Figure 23  Chamfer Operation Toolpaths (Corner Round is similar)

l Helical: This operation is used to machine male and female threads.

l Topface Cut: This operation is used to get a planar face on the top of the whole part or some
'E planar faces of the part.

3 Setup 1
v B Geometry:
> W Part: Part0D1 (1)
@3 Stock : PartD01_Stock.2 (2)
a Clearances
Ic,"_ Frames
4 Tactics

Figure 24  Topface Operation Toolpaths (Corner Round is similar)

ﬁ] Inter Path Move: This operation is to create safe links between tool paths.

S Setup 1
v Bl Geometry :
> @ Part: Part001 (1)
3 Stock: Part001_Stock.2 (2)
2 Clearances
'( Frames
4 Tactics
b ‘ Operations
> = Spiralcut 1
> 2% InterPath 1
= Spiralcut 2
3 tiachine (undefined)

B output

Figure 25 Inter Path Move Operation Toolpaths
2.2.2 Mill2 Tactic

Mill2 Tactic is used to create a series of “intelligent” rule-based 2X operations for the whole part by one
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click. This function will help users to save a lot of time when they are creating 2X toolpaths, especially on
simple parts and the ones which don’t require a very fine finishing.

Mill2 Tactic will automatically detect the CAM features of the part, and then choose a suitable operation
(as well as the parameters and cutter) for each of them based on the defined rules. The tools are chosen
from Library, users can use the default Library or build a new one.

Here are the steps to create a Mill2 Tactic.

STEP 01| Click on Ribbon Mill2 to add a Mill2 Tactic in the Manager.
Setup  Drill | 2l | 3x

Mill2 Spiral  Zigzag Box  Cor

Tactics 2D Pocket
Manager = =3

@ | B setup

= B Geumetry:
£ Cleaiances

= '( Frame.

!~ & Tactics

| v By minz Tactic 1

B)j a Features (undefined)
& Operations

£ 3 Machine (undefined)

- E Output

Figure 26  Create a Mill2 Tactic
STEP 02| Right-click or double-click on the text Features, to add the part in.

?;Etgz;metr}r : ﬁp Select Feature for operation &-
® Part : Part001 (1) Select Feature
3 Stock : PartD01_Stock.1 (2) @ Part: Part001 (1)
2 Clearances
Ir:: Frames
v @ Tactics
~ Bl Mill2 Tactic 1
|ﬂ Features (undefin
& Operations
3 Machine (undefined)
Bl output Customize menu

. |
[~ Add
- Create

QK Cancel

Figure 27  Add a part in the Features
STEP 03| Right-click on the text Mill2 Tactic 1, then select Create/Calculate Operations to generate

toolpaths.
w,  Gsetupl ® | B Setup 1
= |v B Geometry: = |v ) Geometry:
_=_ 8 Part : Part0D1 (1) ) Part : Part001 (1)
2l 3 Stock : Part001_Stack.1 (2) —: 23 Stock : Part001_Stack.1 (2)
i
= Clearances £ Clearances
o k Frames J— k Frames
il v s Tactics B}j v @ Tactics
TR — ) v B Mili2 Tactic 1
v €3 Feat @ Edit Tactic
EE_. eat EE;. v & Features
e Br: - & Part: Part001 (1) < ZW:
& Operation 29 Spreadsheet Interface - Feature View v il Operations
3 Machine ( B Rename Tactic = [Mill2 Tactic 1] Facing.1
Bl output 3¢ | Detcte Tocs = [Mill2 Tactic 1] Pocketing.2
elete Tactic = [Mill2 Tactic 1] Pocketing.3

[Mill2 Tactic 1] Pocketing.4
, Machine (undefined)
Bl output

| Create/Calculate Operations

Figure 28  Generate Mill2 Tactic Toolpaths
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How to edit rules of Tactics?

Users can right-click on the text Mill2 Tactic 1 to view the settings (

Figure 28 shows) or get access to editing the rules. Click on Edit Tactic will call out Tactic Manager as
shown below. Users can define the name, material type, tool library and rules here.

2.2.3 CAM Features

@ Mill2 Tactic Manager

¥ Definition
| Mame Mill2 Tactic 1
[ Material any

Tool Library

TOOLS_METRIC_AND_INCH.Z3

001 METRIC TOOLS

Rule Type
= | &L | 8=
"ﬂ .E.l . | =
p» Frame Order
» Operations
oK Reset
Figure 29

A ER

[] Rename Duplicates

Cancel

Mill2 Tactic Manager

The figure below shows all the types of CAM Features in ZW3D. This section will take Profile as an example
to show the general steps on how to create a CAM Feature.

PodvllgT oL I S@

Solid  Surface Profile Pocket H

ole  Slet  Step Chamfer Corner Planar CylBoss  Mest Flat
Round Face Profile  Region
Figure 30 CAM Features in ZW3D

STEP 01| Click on the Ribbon Profile to call out the select window.
STEP 02| Select the edges or curves to make up a Profile.
STEP 03| Set the attributes and press OK, then the feature will show in the Manager.

B oo | Dl Ml 3cQuick Ml Tuming  Tool Path Editor
A oo Nlesese OL 0
ager.

Profile | Pocket  Hole

L a2 o
D g€ = Fa
Geometry Add  Frame Clearances Speed  Tool Machine Solid  Surface
Stock Feed Manag
Setup
Manager = 52 4 ZW3D 2X Machining Z3 - [Part001_CAM] X
®  BSetupt
2, .qumew‘ ¥ Profile Feature =
& Port: Partt01 (1) —— e
7] =
Class general
= Type Contain
@ Operations Component Parto01
o Machine (undefined) File ZW3D 2X Machining.Z3
2 B output
Profiles Attributes
c  Tolerance 01
Offset 0
Open/Close  Open
JoinMethod  Linear
Reverse Dir No
Part Side Left, On
Modiy Attributes Apply Attributes
Add Profiles. Remove Profiles
oK Cancel

Output  Tools

B

Visualize  Inquire

Sot  Step Chamfer Corner Planar
Round  Face

CylBoss

Feature

& Profile
[

v| X
¥ Required

Curve

12 picked

[] Quick Chain Pick

Input Type
Profiles

Pick Options Advance Picking

J{T”
7.

Create a Profile Feature

There are another 2 ways to call out feature select window. One is to right-click on the part in CAM
Manager; the other is to right-click or double-click on the text Feature.
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B Setup1
=~ ) Geometry :
18 Part: Part
TE £ Clearances Insert Feature Folder
k Frames ®e  Show/Hide
o & Tactics Display N
kel ?%‘;if.:i”(im Add Feature @ suroce
£ El output Set Material @ Solid
= & Edit Class & Profile
Assign To All & Pocket
X Delete M Hole
@ Edit Component @ Slot
Duplicate Component & Step
AutoDetect Features & Chamfer
@ Update Status & ComerRound
Toeggle Expand/Collapse &# Planar Face
Customize menu [ CylBoss
& Nest Profile
& Flat Region

Figure 32  Another 2 Ways to Call Out Feature Select Window (1)

& Setup | '@ Select Feature for operation - £2 @ Select Feature fol-bpeitic
[ ] Geometry :
g Clearances Select Feature Create Mew Feature
'( Frames B Part : PartD01 (1) @ surface
B Tactics 23 Stock : PartD01]Stock.1 (2) & profile
v i@ Operations | | &P pocket
v |4 Profilecut 1 & slot
Subtype : Standard & step
Class : Finish gface
Tool (undefined)
Parameters Create
|3 Featur— S— '
3 Machine (u A9 oK Cancel oK Cancel
E Output
Customize menu
Figure 33  Another 2 Ways to Call Out Feature Select Window (2)
¥ Profile Feature = == | Class: Define the class of the Feature as
“general” except for 5X Swarf Operation.
MName profile 1 . « ”
o Type: Define the type of the Feature. “Part” is
o= general used to derive toolpaths while “Contain” to
Type Contain " | contain or limit toolpath movement.
Component Part001 -
. P Tolerance: Define the tolerance used to
L3 Ll s determine if the profile is closed.
Profiles Attributes Offset: Define the offset value of selected
p0 Tolerance 0.1 curves, which is intended to remain on the part
Offset 0 after the CAM operations are completed.
Open / Close Open v Open/Close: Define whether the CAM profile
Join Methad Linear - | will form an open or closed boundary
Reverse Dir No " | | Join Method: Define how gaps in the Feature
Part Side Left, On \ are to be closed
Modify Attributes Apply Attributes Reverse I?lr: Deflng the direction of thg Profile
feature - in effect, it changes the part side from
Add Profiles Remowve Profiles . .
right to left or vice versa.
—
oK Cancel Part Side: Define which side of the profile is the

part side
Figure 34  Profile Feature Attributes
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2.2.4 Tool Manager

Users can customize Tools or Tool Library with Tool Manager. You can click the Ribbon Tool or right-click
on the text Tool in CAM Manager Tree to get access to Tool Library as the below figure shows. Users can
either input the parameters to create a tool or direct load one from Library.

Setup Drill 2 Mill 3 Quick  SxMill  Turning

e | ( =
d g« & TFlad
Geometry Add Frame Clearances Speed| Tool | Machine

Stock Feed Manager...
Setup

Manager = £2 <4 ZW3D 2X Machiningz
W 9 Setup 1 A/
= v .Geometry:
89 Part: Part001 (1)
£ Clearances
k Frames
B Tactics

b} ~ [ Operations

hd \f Spiralcut 1

=
n e

g Subtype: Standard W Select
= Class : Finish -
Tool (undefined) + “3
Parameters p
B3 Features (undefing
, Machine (undefined) 4l Manage
El output X

Customize menu

Figure 35  Access to Tool Manager

— - Wil

Ream EE———
More Parameters oo i
Ta Face
D.ﬁ\ Slab | Toollibray (=R~
¥ Tool Counterbore Twist o = e
Countersink Spade
) - Center Taper Ball End —
2 AIK Chamfer Taper Bull Nose Name
ThreadMill ¥ User Define . —
Name Type Ml ~ Subtype End - Addtolib | |Load from Lib = !
Subtype End
Holder Speed/Feed Table
Library
Tool Len (1) 50
001 METRIC TOOLS
Flute Len (FL) 50 1 mm Ball Endimill A
1 mm Flat Endmill
2 mm Ball Endmill
Angle (A) 0 2 mm Bullnose Endmill
2 mm Flat Endmill

3 mm Ball Endmill
3 mm Bullnose Endmill
Flut
st 4 3 mm Flat Endimill
4 mm Ball Endmill
4 mm Bullnose Endmill
PE(l, 5 4 mm Flat Endmill
5 mm Ball Endmill
5 mm Bullnose Endmill
5 mm Flet Endmill -

Cutter Dia (D) 10

Delete
0K Apply Reset Delete Cancel Save All Load All

Ok Cancel

Figure 36  Tool Manager
2.2.5 Tool Library

Here is an example showing the steps to create a new Tool Library. We’ll use this in Chapter 4.

STEP 01| Create a new CAM Plan file named Tool Library or any other one you prefer.

¥¥ Create New File - ER

Type

N @ &

Part/Assembly Drawing Packet Drawing Sheet Standalone Sketch
L L (5%
CAM Plan Equation Set Multi-Ohbject

Template Information

|[Defaut] | Unique Name
Tool Libary
Description

oK Cancel

Figure 37  Create a New CAM Plan File
STEP 02| Save the file.
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STEP 03| Open Tool Manager and define tool CenterDrill 5mm as below.

@Tﬂo\
W lw ¥ ¢

I —

& Add to Lib Load from Lib

Tool Len (L) 30
Pilot Len (PL) 5
K Shank Dia (SkD) 0
SkD
CEa Flutes (F) 1
L
F C-Sink Angle (CSA) 100
FD Pilot Dia (PD} 5
Th Tip Angle (TA) 118
oK Apply Reset Delete Cancel Save All Load All
H " H ” H
Figure 38  Tool “CenterDrill 5mm” Settings (1)
q’ Tool
® |w|¥? ¥
Class General - ld# 1
Supplier any ~ Quantity 1
D register 1 H register 1 —
Pre-Req Opemn Pre-Req Tool
Material any - | Coating any A
Min Tol 0.1 Cut Speed 100
Max Chip Size 2 Max Cut Depth 5
Coolant Flood v Tool Life 100
Cut Direction cw i
0K Apply Reset Delete Cancel Save All Load All
: “« : ” :
Figure 39  Tool “CenterDrill 5mm” Settings (2)
¥ Tool
i w |T|G
MName Add to Lib Load from Lib ‘
Layers 1 B
i Total Length 20
Current Layer 1
Top 20
Bottom 30
Length 20
Add
: Delete
! Delete All
0K Apply Reset Delete Cancel Save All Load All

Figure 40  Tool “CenterDrill 5mm” Settings (3)
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¥ Tool S =
LT 4

Name Addtolib | Load from Lib
Speeds Feed rat

Units RPM - ||| units MMPM -

o [

Finizh Finizh ]
Step-over (%) 1000 % Step-over (%) | 80.0% [

Plunge (%) 100.0 % Plunge (%) 200% =
Approach (%) 100.0% Approach (360 1500% [ |

Retract (3) 1000 % Retract (3) 0% I
Traversal (%) 1000% Traversal () 1000% (BN
Sloteut (%) 100.0 % Slotcut (%) 200% =
Slowdown (%) | 100.0% Slowdown (%) | 60.0% =

oK Apply Reset Delete Cancel Save All Load All

H “" H ” H
Figure 41  Tool “CenterDrill 5mm” Settings (4)

STEP 04| Click Save All button on the Tool Manager after all the parameters of CenterDrill 5mm are defined.
Then select the correct path to save all tool data in the Tool Library file.

Save All Load All

Figure 42

'@ Cam Browser = ER
Paths
o-
AY -
MuSession E
[F\
ChUsers\Administrator\Desktop\CAM Tutorialh2018-8-1
Ch\Users\Administrator\Desktop\MFQ31 -
1| I | »
Files Libraries
Tool Libary.Z3 Tool Libary
[Tool Libary.Z3 || [Tool Libary ]

Save the Too

Ill

CenterDrill 5mm”

STEP 05| Define the tool Drill 8mm as below, and then click Save All as previous.

%9 Tool & =
Ylw ¥ %4
“ Name ||Du|\amm | Type |Drill -| Subtype Addtolib | Load from Lib
Tool Len (1) 150 rl
Flute Len (FL) 125
SkD Shank Dia (SkD) 10
F T Flutes (F) 4
- FL Relief Angle (RA) &
Tip Angle (TA) 18
T -
Cutting Dia (D)
oK Apply Reset Delete Cancel Save All Load All
H " H ”n H
Figure 43  Tool “Drill 8mm” Settings (1)
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¥ Tool
i |'w | ¥ b
Class General v Ild# 2
Supplier any ~ Quantity 1
D register 2 H register 2 [—‘
Pre-Req Opern | Center Pre-Req Tecl | | CenterDrill 3mm
Material any = | Coating any Y
Min Tal 0.1 Cut Speed 100
Max Chip Size 2 Max Cut Depth | 5
Coolant Flood - Tool Life 100
Cut Direction CLW 5
oK Apply Reset Delete Cancel Save All Load All
Figure 44  Tool “Drill 8mm” Settings (2)
. . . .
Define the tool Drill 10mm as below, and then click Save All as previous.
¥ Tool =0
Wl lw ¥ ¢
Name Drill 10mm Type | Diill * | Subtype *  Addtolib | Loadfrom Lib
Tool Len (L) 150 H
Flute Len (FL) 125
SkD Shank Dia (SkD) 10
F L Flutes (F) 4
i FL Relief Angle (RA) 6
Tip Angle (TA) 118
T4 -
Cutting Dia (D) 10
D
oK Apply Reset Delete Cancel Save All Load All
B “upPy i ” ;
Figure 45  Tool “Drill 10mm” Settings (1)
% Tool S 53
wwle ¢
Class General hLE 3
Supplier any ~  Quantity 1 =
D register 3 H register 3
Pre-Req Opern | Center Pre-ReqToal | CenterDrill 5mm
Material any - Coating any -
Min Tol 0.1 Cut Speed 100
Max Chip Size 2 Max Cut Depth 5
Coolant Flood ~  Tool Life 100
Cut Direction CLw o
!
oK Apply Reset Delete Cancel Save All Load Al
H “py ” H
Figure 46  Tool “Drill 10mm” Settings (2)

¥ Tool =]
W w ® G
Neme | |M10%1.25 Type |Tap - | Subtype -/ Addtolib  Load from Lib
Tool Len (L) 150 [
Flute Len (FL) 125
Shank Dia (SkD) 10
SkD T Start Len (StL) E
L _T i Flutes (F) 4
r ¥ oL Pitch (P) 1.25
# ¥ Start Dia (StD) 10
T Tip Angle (TA) 180
1D o StL Cutting Dia (D) 10
oKk Apply Reset Delete Cancel Save All Load All
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Figure 47  Tool “M10X1.25” Settings (1)
¥ Tool o 2
t || ¥ ¢
Class General v ld# 4
Supplier any * | Quantity 1 |
D register 4 H register 4
Pre-Req Opern | | Pre-Drill Pre-Req Tool Drill 8mm
Material any ~ | Coating any M
Min Tol 01 Cut Speed 100
Max Chip Size 2 Max Cut Depth | 5
Coolant Flood ~ | Tool Life 100
Cut Direction cw .
oK Apply Reset Delete Cancel Save All Load All
Figure 48  Tool “M10X1.25” Settings (2)

STEP 08 Save the file again and exit. The next time you want to use a cutter from the Tool Library we have
just created, you can open the Tool Manager window and click Load from Lib or Load All button.

7

Addtolib | Load from Lib

Save All Load All

%) ToolLibrary
Filter
Name

Type Mill
Subtype End
Library

001 METRIC TOOLS

1 mm Ball Endmill

1 mm Flat Endmill

2 mm Bullnose Endmil

Delete

Ok

Library

Tool Libary

M10X1.25

ok

Q) Tool Assembly Library o | | A

i
Tool Libary.Z3
Tool Libary 73

Figure 49

2.2.6 Typical Parameters of 2X Operation

Load Tool Library

It is very important to set suitable parameters of an Operation, or the calculation won’t develop a good

result. This section will give a detail introduction of typical 2X parameters. Some unique type of parameters
will be further discussed in a case study later.

Select an Operation (Spiral for example), then double-click or right-click on the text Spiralcutl or
Parameters to call out parameter settings.

3 Setup 1
b4 . Geometry :
~ 0 Part : PartdD1 (1)
a profile 1
53 Stock : Part0D1_Stock.1 (2)
g Clearances
k Frames
@4 Tactics
hd ﬁ Operations
W ,:E Spiralcut 1
Subtype : Standard
Class : Finish
Tool: Tool 1
Pararmeters
hd e Features
& Contain: profile 1
3 Machine (undefined)
El output

Figure 50

% Spiralcut 1 (=
' Type: Spiralcut ¥ Basic
2 Primary
‘Ii" Basic Frame
B Tolerance and Steps .
- Limiting Speeds,Feeds Spiralcut 1
& Boundaries ¥ Tolerance and Thick
) Check
5 Path Setting Path Tolerance 0,025
~ i Link and Lead Side Thick 0
4 Link
[T}
’__y Lead In Bottom Thick ]
_1-_\ Lead Out ¥ Cutting Steps
= Display
Stepover % ToolDia = | 60
¥ Stepdown
Stepdown Type Uniform Depth A
Stepdown B
Reset Calculate oK Cancel
s L =
[4 dl b —

Parameter settings (Primary)

Primary -Frame: Define the coordinate system used to calculate toolpaths.
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-Speeds, Feeds: Define Speed/Feed Table used in this Operation.
-Path Tolerance: Define toolpath tolerance.
-Side Thick: Define the thickness of material left on boundary sides after the operation is done.

-Bottom Thick: Define the thickness of material left above the bottom of the region after the
operation is done.

-Stepover: Define the spacing of adjacent cuts between cuts.
-Stepdown Type: Define how tool moves downwards.

-Stepdown: Define the height between cuts.

@ Spiralcut 1 = B

| Type: Spiralcut v XY

~ g5 Primary
‘[}' Basic Tool Location Tangent to Boundary  ~
B Tolerance and Steps v7

~|[® Limiting
&7 Boundaries Type Absolute *
L!E Check Top

{2 Path Setting

~ gl Link and Lead Bottom
25 Link
= Lead In v Check

i Lead Out Check all of Part No -
= Display

Reset Calculate oK Cancel
- ¥ : lligh E L
P |4 tn | @& | U

Figure 51 Parameter Settings (Limiting)

Limiting -Tool Location: Define whether the tool can move past boundary.
-Type: Define the type of the input value in Top and Bottom below.
-Top/Bottom: Define the top/ bottom of the operation.

-Check all of Part: Define whether the Part feature will be considered by the operation, no
matter if it has been added in.

g

Hang the mouse over any input field for a second, ZW3D will pop up a picture to illustrate it.

Tips

v Xy
Tool Location Tangent to Boundary ™
vi Tool location option
Type Ab
Top

Bottom
¥ Check
Check all of Part Mg

Figure 52 CAM Input Field Tips
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%’ Spiralcut 1
" Type: Spiralcut
v ﬁPrlmar}r
‘ﬂ" Basic
éToIerance and Steps
~ [ Limiting
& Boundaries
# Check
§‘ Path Setting
v i Link and Lead
2 & Link
r_’Lead In
o Lead Out
= Display

Reset

4

¥ Cutting Control
Cut Direction

Cut Order

Path Pattern

Allow Tool Lift

Lift in Region

Tool Compensation
w Finish Pass

Side Finish Type
Side Finish Distance

w Corner Control

Corner Control
¥ Point Setting
Start Points

Calculate

il ] i

=

Climb b
Level First -
Step Outward i
Yes h
Mo i

Mone

Single Finish Cut a7
0

Standard i

OK

=

Cancel

-

<3

Figure 53

Parameter settings (Path Setting)

Path Setting -Cut Direction: Define the move direction of the tool.

-Cut Order: Define cut order.

-Path Pattern: Define the moving pattern of toolpaths.

-Allow Tool Lift: Define whether to allow lifting the tool.

-Lift in Region: Define whether to allow lifting the tool when cutting one region.

-Tool compensation: Define whether to output Cutter Compensation statements when
generating the active tool path.

-Side Finish Type: Define the type of final clean up made on the part boundaries.

-Side Finish Distance: Define the material thickness left after finishing.

-Corner Control: Define how the tool behaves when it changes direction.

-Start Points: Define preferred regions on the boundaries to begin cutting.

% Spiralcut 1

" Type: Spiralcut
v hPrimary
‘ﬂ” Basic
ol Tolerance and Steps
v Limiting
& Boundaries
7 Check
£ Path Setting
| Link and Lead
25 Link
,—-*Lead In

1-_| Lead Out
= Display

Reset

[4

Lead Mode

¥ Link

Link Type
Clearance Z
Bottom Clearance
Side Clearance

Plunge Type

¥ Auto engage/retract

Safe Distance
Engage Arc Rad
Engage Overlap

Activation Range

Calculate

ol

¥

(5=

Intelligent = Apply

Clearance Plane "

100
25
25

Automatic h

6.5
6.5

25

oK

-

Cancel

£

E2

Figure 54

Parameter settings (Link and Lead)

Link and Lead-Lead Mode: Define the lead mode.

-Link Type: Define the link type when the tool moves to next starting point.
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-Clearance Z: Define the Z value of the Clearance plane if the Link Type is Clearance Plane.

-Bottom Clearance: Define the safety lift distance (above the Top Point set in Limiting Tab)
for inter-cut moves.

-Side Clearance: Define the gap between part boundaries and inter-cut moves.

-Plunge Type: Define the type of engage plunge motion.

-Safe Distance: Define the distance between the tool and part surface when engage or

retract.

-Engage Arc Rad: Define the engage arc radius.

-Engage Overlap: Define the re-cut distance to obtain a smooth part surface.

2.2.7 Verify Toolpaths

ZW3D provides 2 methods for verifying toolpaths. One is named Verify, which is used to check how the
tool moves along cuts. The other one is a simulation process called Solid Verify, which shows how a stock

becomes a part.

Method 1: Verify

You can click on the button Verify on the bottom of the parameter setting window, or right- click on the
operation name and select Verify to start the process. In the popup window, you can see the Feed/Speed
and location of the tool. Besides, you can also move the tool forward, backward or to a location by Pick

button.

S Setup 1
v B Geometry :
~ W Part : Part( )
& profile 1

= Clearances
k Frames
@4 Tactics
hd .Operations
A ;E;Spiralcut'l
Subtype
Class: F
Teol: Te ox

<

-
Ag

Parame
b a Feature:

& Cont tn
Machine (unr
, achine (un B

Bl Output
L}

lLa

Insert Operation Before

Calculate

Show/Hide
Rename
Copy
Duplicate
Transform
Export

Auto Assign Speed Feed Table

Verify
Solid Verify
Ingquire Tool Path

Analyze Toolpath

Figure 55

@ Toolpath Verify

F RAPID
S 0.0000

X -90.2617
Y 459833
Z 100.0000

| 0.0000
J  0.0000
K 1.0000

Options

End

>>

Method 2: Solid Verify

Figure 56

@ Spiralcut 1

.T)rpe: Spiralcut
hd Primary
‘ﬂ" Basic
éTolerance and Steps
~ [® Limiting
& Boundaries
& Check
£ Path Setting
~ g Link and Lead
25 Link
,—-*Lead In

s Lead Out
= Display

Reset

‘R

!

¥ Basic
—

Frame
Speeds,Feed
w Tolerance ar
Path Tolerance
Side Thick

Bottom Thick

p Cutting Steg

Calculate

&

Access to “Verify”

“Verify” Form
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You can click on the button Solid Verify on the bottom of the parameter setting window, or right-click on
the operation name, and select Solid Verify to go to the simulation space.

& Setup 1 & Insert Operation Before ¥ Spiralcut 1
v B Geometry:
~ 0 Part : Part( {J Calculate || Type: Spiralcut ¥ Basic

aproﬁle‘l B - o v

2 Clearances % Basic Frame

k Frames ¥& Show/Hide ol Tolerance and Steps
. ) v Lirmiti Speeds,Feed:
4 Tactics B Rename ..:._Il"ﬂl ing
Vi@ Oper.atlons B Copy & Boundaries v Tolerance ar
v % Sélralcut‘l &Check
Subtype Duplicate > @ Path Setting Path Tolerance
Class: F Transform s Link and Lead Side Thick
Tool: Te 4 Link
Paramel | Ecpor .;Lead In Bottom Thick
Auto Assign Speed Feed Table .
v B Features % Lead Out p Cutting Step

@Cont; ¥ Verify = Display
3 Machine (ung L

3 output % Solid Verify - e;
@® Inquire Tool Path 7 =
lla Analyze Toolpath 3‘: G m &
Figure 57  Access to “Solid Verify”

¥ Solid Verify Session =]
Verify Tpath Show Tpeth data

Display operation list

[0, Spiralewt 1, Tool 1 ]

Components

| Stock | Partln_Stock.1

Target Part Partdil

Attachment

IDEOCIE

Mation Delay Update Interval
000 . 1 L fLF
[¥| Optimized [¥] Clash stop

Vrify Tpath Verify File Data
B

[ Verify active operation cnly
(@) Tool Move () Stock Mave

Cptians Close

Figure 58  “Solid Verify” Environment

2.2.8 Define Machine and Controller Parameters

If toolpaths are acceptable, the next step should be done is to define machine and controller parameters.
Users can click on Machine Manager in Ribbon or Machine in CAM Manager Tree to go to the setting
window.

¥ Machine Manager @ =
D - Library
[ Class 3-Ais MC. -
] Type Vertical
[] Subtype Rotating Head
Post-Processor IWPost
Post Configuration | Anilam_Crusader
XY Arcs Yes
VZ Arcs No
ZX Arcs No
Check MULTAX Ves
MULTAX No
Accurate RAPIDs No
Scale 1
#0000 5
Rewind Yes
Increment 1
CUTCOM None - Delete
Offset Registers ~Opt
NC Extension nc Tool Changer... Rotary Axes and Offsets.
Definition File machine_all.mdf & Parameters. Limits...
Open Machine Definition File | Legacy Definition Files Add To Library --> Apply Filter -->
oK Apply New Reset Cancel

Figure 59 Machine Manager
Machine Name: Define the name of your machine.
Class: Define the classification of your machine.
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Type: Define the tool/table movement type of your machine.

Subtype: Define subtype according to Type above.

Post-Processor: Define the post-processor to be used.

Post Configuration: Define the post configuration.

XY Arcs, YZ Arcs, ZX Arcs: Define whether to support circular interpolation in the XY, YZ, or ZX planes.
Check MULTAX: Define the name of your machine.

MULTAX: Define whether to output tool axis vectors when creating NC codes.

Accurate RAPIDs: Define whether the machine is capable of accurately moving from point to point as
defined in the CL Output file during RAPID Traversal moves.

Scale: Define the scaling factor to apply to motion in NC codes.

#.xxxx: Define the number of decimal digits in NC codes.

Rewind: Define whether to rewind the tape at the end of the NC code.
Increment: Define the tape block numbering increment.

CUTCOM: Define whether to output cutter compensation statements in NC codes.
Offset Registers: Define Specify the range and format for Work Offset Registers.
NC Extension: Define the extension of NC file.

Definition File: Define machine definition file.
2.2.9 Generate NC files

There are 2 methods to generate NC files.

Method 1: Create NC files from Operations

Right-click on Operations in CAM Manager.

Select the way in which you want to output.

Create Output for All: Create one output file containing all operations.
Create Output for Individual: One output file only contains one operation.
Method 2: Create NC files from Output

Right-click on Output in CAM Manager and select Insert NC. Or simply double-click on the text
Output.

STEP 02| Right-click on the newly created output line NC and select Add Operations to involve the
operations in.

Right-click on the newly created output line NC and select Output CL or Output NC to generate
CL/NC files. You can also select Settings or double-click on NC to customize the output settings.
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Setup 1

A4 .Geometry:
A -Par‘t: Partf~

@prnfile L4
& profile | |

@ Stock: Pal
£ Clearances

Insert Operation

Insert Operation Folder

Calculate All

k Frames [a]  Calculate Missing
@ Tactics
~ @ Operations Te Show All/Hide All
§Sp\ralcut1 2 | Copy
iRamp(ut' [y Paste
v , Machine: Fa -
’ Eanuc ¥ Import
E Output & Spreadsheet Interface - Operation View
& Spreadsheet Interface - Feature View
& Solid Verify
Analyze All Tool Paths
Create Qutput for All
Create Qutput for Individual
OQutput
Figure 60
6 Setup 1 5 setup 1
v @) Geometry: v B Geometry:
hd . Part : Part001 (1) w . Part : Part001 (1)
Sproffle'l ‘slprofile‘l
& profile 2 @ profile 2
@3 Stock : Part01_Stock.1 (2) 3 Stock : Part001_Stock.1 (2)
2 Clearances £ Clearances
: Frames k& Frames
Tactic S_ 4 Tactics
V@ OpEl.EtIOI"IS v Wl Operations
FSplraIcut ! ;_?Spiralcut‘l
¥ rRampeut 1 ’Rampcut'l

v 3 Machine: Fanuc

Qutput CL for All
Qutput NC for All
Qutput CL for Individual
Qutput NC for Individual

Create NC files from “Operations”

£ Setup 1
v B Geometry :
~ B8 Part: Partd01 (1)
‘alprofile'l
@ profile 2
53 Stock: Part0D1_Stock.1 (2)
2 Clearances
k Frames
@ Tactics
v @ Operations
? Spiralcut 1

, Rampecut 1

v , Machine: Fanuc

v , Machine : Fanuc ,
Fanuc

, Fanuc

]
ﬂ Output v B Output a4 Add Operations v B output 4 Add Operations
| Gl [Enc | ~[Ene Output CL 9
Insert NC Folder = Spiralc Output NC
Output Operation List
Figure 61  Create NC files from “Output”
@ Output Setting = B3
Select Machine
[Fanuc ]
Create Edit
Setting
Part Id POOOT
Programmer Administrator
Toolpath Space . Machine
Relation Frame = Machine
Tool Changes Output -
Speeds/Feeds OQutput .
Tool Mum Tool Id i
Coolant From Tool -
Comment
Output File
CL File NC Code File Operation List
Figure 62 “Output” settings

Select Machine: Select a machine defined earlier from the list.
Part Id: Define the ID number of the part.
Programmer: Define the name of the programmer.

Toolpath Space: Define Coordinate system used to generate NC file. Two options are available, Machine
(global) and Local.

Relation Frame: Define local frame used to create NC file.

Tool Changes: Define whether to enable tool changes.
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Speeds/Feeds: Define if spindle speed and feed rates should be specified in the output files.
Tool Num: Define ID number of the tools used in the output file.

Coolant: Use this option to over-ride the coolant mode (specified in the Tool Properties Form) at the time
of output.

Comment: Define a comment to be output at the start of the output program.

Output File: Define the output file folder location.

3 Drilling
Key Points:

<> Hole Feature & Hole Filter
<> Drilling Operations & Hole Tactic
3.1 Hole Feature
This chapter uses the same model as previous.

Click Hole in Ribbon or right-click on the part in CAM Manager to create hole features.

o« e Ti d 999 9De

ymetry  Add  Frame Clearances Speed Tool  Machine Solid Surface Profile Pocket | Hole | Slot

Stock Feed Manager...
Setup 11 Hole
; Point
iger = 52 | 4 ZW3D 2X MachiningZ3 - [Part] | o0 | 3¢ P
Cylind
Bsetup Insert Feature Folder ¥ Required %
v B Geometry: ;
& Port : Paril & Show/Hide InputType | Hole .
g Clearances Display g Holes l:l A
ke Frames Add Feature @ sursce
¥ Settings
S Tachcs Set Material @ Solic
& Operstions . ) Hole Avis ¥
3 Machine (un¢ ~ Edit Class § Profile X
B output Assign To Al & Pocket Hole List Groups
3 Delete nm o Min Diameter 0 mm
| ole
G Edit Compenent @ Slot Max Diameter 100 mm
2 Duplicate Component | @, step Min Depth 0 mm *
AutoDetect Features & Chamfer MaxDepth 1000 mm -
@ Update Status & Corner Round Tolerance 001 mm g
Toggle Expand/Collapse | & Planar Face Finish 001 mm 3
Customize menu M CviBoss

Figure 63 How to Create Hole Features
Input type: Select the geometry type used as the pick filter.
Holes: The number of holes.
Hole Axis: If an axis is specified, only those holes with the same axis will be selected.
Hole List: Define how the selected holes will be grouped.

Min/Max Diameter, Min/Max Depth: Define the range of diameter and depth, only holes within the range
will be selected.

Tolerance: Define hole diameter tolerance. If the tool’s diameter differs from the hole’s by an amount
greater than this tolerance, ZW3D will give a warning message.

Finish: Define hole surface finish thickness. For reference only and is not used when calculating toolpaths.

Users can customize the attributes of hole features after picking.
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Tolerance 0.01
0.01

Thrd Diameter

Thrd Depth
Thrd Pitch
Hole Axis
Start Point
[ Create festures for every hole in the list

Apply Attributes
Add Holes Remove Holes

Figure 64  Hole Feature Attibutes
Type, Size: Define the thread type and size of the holes.

Diameter, Depth: Show the values of diameter and depth.
Csink Diameter/Angle: Define the countersink diameter/Angle.
Cbore Diameter/Depth: Define the counterbore diameter/depth.
Thrd Depth/Pitch: Define thread depth/pitch.
Hole Axis: Define an alternate hole axis. Otherwise, ZW3D will calculate it for you.
Start Point: Define the start point of holes defined by Point, Circle and Cylinder.
3.2 Drilling Operations
3.2.1 Overview of Drilling Operations
Setup | Drill | 2xMill  3xQuick SxMill  Turning  Tool Path Editor  Output
m ¥ V9 v aADD A O 8

Hole Center Drill  Peck Chip Ream Bore  Fine Counterbore Countersink  Tap
bore

Figure 65 Drilling Operations

Hole Tactic: Like Mill2 Tactic of 2X Milling. With this command, users can create a series of
“intelligent” rule-based drilling operations for the whole part by one click.

B

Center: This operation is used to provide starting holes for other drilling operations.

Drill: This operation is used to drill common holes.

Peck: This operation is a deep drilling method. The drill withdraws to the approach plane
after advancing a specified distance into the hole, facilitating chip removal.

Chip: This operation will make the tool to withdraw a specified distance after advancing
into the hole to prevent the binding of chips.

@ <@ a -
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¢ b= =-Ek

Ream: This operation is used for finishing by removing a small amount of material from a

pre-drilled hole.

Bore: This operation is used to enlarge, finish and accurately locate holes.

Fine Bore: This operation is used to create a fine hole surface by avoiding drag tools along

hole sides from the bottom upward.

Counterbore: This operation is used to spot-face, making room for the heads of bolts or

screws, or to enlarge holes.

Countersink: This operation is used to machine a cone-shaped enlargement at the top of a

hole.

Tap: This operation is used to create threads in a hole.
3.2.2 Hole Tactic

Steps to create hole tactic are same as Mill2 Tactic.

Click on Ribbon Hole to add a Hole Tactic in the Manager.

Right-click or double-click on the text Features, to add the part in.

Right-click on the text Hole Tactic 1, then select Create/Calculate Operations to generate

toolpaths.
Setup | Drill | ZxMill  3x
m ¥ U 9y
| W ¥
Hole Center  Drill Peck Chi
Tactics
Manager = E3
w 3 Setup!
= | v @ Geonetry :
B Part | Part001 (1)
= £2 Clearancs
] '( Frames o
|| % Tactics
|_-{>j A W]HoIeTactiﬂ
B3 Features (undefined)
" aOperations
EE" , Machine (undefined)
Bl output
Figure 66  Create a Hole Tactic
Manager = 2= |+ W ¥¥ Select Feature for operdioriz
£ 8 Setup 1 Select Feature
o .Genmetr}r:
v W Part: Part001 (1) @ Part: Part001 (1)
:: 1N hole I 10 hole 1
ﬁ Clearances
— '( Frames
b{;j v &4 Tactics 9
bl ﬁ] Hole Tactic 1
EE.. B3 Features (i 4 Add
— ﬁ Operations Lreis
Machine (unde
él'a Customize menu OK Cancel
utput
Figure 67  Add a Part in the Features
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Manager

B setup
= v B Geometry :
~ B Part: Part001 (1)
1M hole 1
E2 Clearances
p— |<: Frames
E{)‘v v 3 Tactics
hd mHoIeTactic &

<+

Edit Tactic

Manager = E3

w3 Setup

= v B Geometry:

~ @ Part: Partd01 (1)
IR hole 1

2 Clearances

—— L( Frames

B}i v @ Tactics

hd m Hole Tactic 1

F—
F

v B Features| 8 Rename Tactic

g % e aFeatures

- 8 Part: X Delete Tactic e - 9 Part: PartD01 (1) < ZW
.Operations ~ Bl Operations
J Machine (unc J Create/Calculate Operations ? [Hole Tactic 11 Drill.1
Bl output Customize menu _:;: [Hole Tactic 1] Drill.2

& Machine (undefined)
Bl output

Figure 68  Generate Hole Tactic Toolpaths

4 2X Milling Case Study

Key Points:

<> Calculate Toolpaths with Clamps on the Part
<> Draft Milling

<> Corner Control & Rest Mill

<> Tool Compensation

4.1 Casel

In this chapter, we’ll take a 2D drawing as an example, which is located in ZW3D installation folder. The
typical location is “C:\Program Files\2ZWSOFT\ZW3D 201X Eng (x64)\training\ 2X machining
model\2X_Case_01.Z3".

The part is shown below. The stock and clamps have already been created in the same file.

%
2 ¢ & &
&
&
IEa
Sy % &

, <+

@ & 7 & £
Figure 69 ;rt in File 2X_Case_01

4.1.1 Sequence of Machining

1) Mill the top face of the part (Z=0), taking clamps into consideration.
2) Drill holes.
3) Cut pockets.

4.1.2 Mill the Top Face

Click on Ribbon Geometry or right-click on the text Geometry in CAM Manager to insert the clamps
and stock.

29



2X Machining (LKL

Setup | Drill  2xMill  3xQuick 5xMill Tuming Tool Path Editor ~Output Tools V

dvg« e Ty d 99990

Geometry || Add Frame Clearances Speed Tool Machine Solid  Surface Profile Pocket Hole

Troals Feed Manager...
T
Manager = £3 + 2X Ca @ Shape Browser = 2
W Setup 1 . —Paths Files
= v@ @ Insert Component [Active Session] | 1 2X_Case 01.73
— & Part: 2 7] Insert Compenent Folder \ 2X_Case 01.73
(@] ¥ Clearance .
ke Frames | T2 Show All/Hide Al
oy B Tactics Assign To All —Shapes
Q 3 Operation +»  |jpdate Status 2X Case 01
, Machine ( Clam
® Bouput | X Deleteal Stock
Toggle Expand/Collapse
Customize menu oK Cancel

Figure 70 Insert Clamps and Stock

STEP 02 All the inserted geometry is Part Class by default. Right-click on the clamps and stock and select
Edit Class to set the right class.

5 Setup 1 5 Setup 1
vig Geometry : v B Geometry:
:Eart:ilﬁl(_ [T Insert Feature Folder Part :Elart:lxé_;ase_ﬂgaﬁ_
rt: amp : Clam
U3 Show/Hide Clamp g :
B9 Part : Sto L= ’ P Stock: Stock (3)
aCIearances Display Stock ﬂl:learances
Ir.‘: Frarmes Add Feature Table I( Frames
lF__IETEIL‘I:ilcs Set Material Tool Holder 'ﬁ'cl']actlcs.
Operations perations
2 : Attachment
3 Machine (ur Gf _Edit Class . 3 Machine (undefined)
&l output Assign To All Customize menu B output

Figure 71  Set Correct Class
STEP 03| Create a Profile based on the outer rectangle.

Create a Zigzag operation take the Profile, Clamps, and Stock as machining feature. The tool is
defined as below figure shows.

& Setup 1
> W Geometry:
2 Clearances

lt:_ Frames

@ Tactics
~ | ] Operations

i .
v | Zigzageut 1 s B & ry &
Subtype : Standard +
Class : Finish <« <+ +&°
Tool : DZDR0.2 [ +
Parameters ] % &
4 a Features "
3 & |4

ﬁ Contain : profile 1 I
st Clamp : Clamp (2) < 23
2 Machine (undefined)
Bl output

-

Figure 72 CAM Feature
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W iw ¥ 4

MName D20R0.8 Type | Mill = Subtype End & Add to Lib Load from Lib
Tool Len (L) 50
Flute Len (FL) 50
Angle (A) 0
L Flutes (F) 4
F
FL
4 Radius (R) 0.8
B -
le—p—s] Cutter Dia (D) 2 L
QK Apply Reset Delete Cancel Save All Load All

Figure 73 Tool “D20R0.8”

How to quickly hide or show?

Double-click on the small icons in front of a geometry or operation
., .Operatiuns & ¥ P

=l1_. means to show or hide them.
= Zigzagecut 1

STEP 05| The parameters are set as below figures show. These settings will drive the tool to mill a face 2mm
into the stock, and avoid the areas where clamps are located.

@ Zigrageut 1 B R
: ;Type: Zigzageut ¥ Basic
v Primary
‘ﬂ" Basic Frame
ﬂTo\eran(eand Steps ——— z 1
v Limiting peeds,Feeds igzagey
@ Boundaries ¥ Tolerance and Thick
# Check
& Path Setting Path Tolerance 0.025
~ e Link and Lead Side Thick 0
ﬂ Link i
'_-y Lead In Bottomn Thick 0
_%I Lead Out ¥ Cutting Steps
= Display
Stepover % Tool Dia  ~ | 60
¥ Stepdown
Stepdown Type Base Only hd
Reset Calculate oK Cancel
" % | B | €
¢ (4]t | & | |

Figure 74  Zigzagcut 1 Parameters (1)

@ Zigzageut 1 =

\. ;T)rpe: Zigzagecut v XY

~ g Primary
¥ Basic Tool Location Past Boundary v
ol Tolerance and Steps Overhang 10

~ | [E] Limiting
& Boundaries
#7 Check

£ Path Setting

~ g Link and Lead Bottom -2
25 Link
s Lead In ¥ Check

i Lead Qut Check all of Part No -
= Display

viZ

Top 0

Reset Calculate oK Cancel

¢ Lt | & | & & | &
Figure 75  Zigzagcut 1 Parameters (2)

Calculate the toolpaths. The Zigzagcut 1 toolpaths are shown as below.
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f 100
/ ¢ § 4
< &
& + - 4
e % &
g7 & &

——

1€ s 14 & e

Figure 76

Zigzagcut 1 Toolpaths

Then how can we deal with the remained material that is covered by clamps? ZW3D provides a solution

called Clamp Cleanup.

STEP 01| Right-click on operation Zigzagcut 1 and select Duplicate to make a copy of it.

Ic: Frames
8 Tactics
e - Operations

ﬁ

e.%:;zigzagcut lml Calculate
, Machine (un
E Output
e Show/Hide
4% Rename
2 Copy
Duplicate
Transform
Figure 77
STEP 02| Double-click or right-click on the text Subtype
Cleanup.

Insert Operation Before

b - Operations

=  Zigzagecut 1

v | Zigzagcut 2
Subtype: Standard
Class : Finish
Tool : D20R0.2
Parameters

e aFeatures

‘31 Contain : profile 1
s Clamp: Clamp (2) < 2
@ Stock: Stock (3) < 2X_

3 Machine (undefined)

Duplicate Zigzagcut 1

under operation Zigzagcut 2 to change it to Clamp

STEP 03| Double-click or right-click on the text Ref Op under operation Zigzagcut 2 to change it to Zigzagcut

1.

b -Gperatiuns

= | figzagcut 1
b [*(-:‘ figzageut 2

Subtype: Clamp Cleanup
Class : Finish
Tool : D20R0.2
Pararneters
| Ref Op (undefined) |
b a Features
< Contain : profile 1
ohy Clamp : Clamp (2) = 2X
W Stock: Stock (3) < 2X_C
3 Machine (undefined)

Bl output

@ Select Reference Operation ™ EX
Select Operation

----- figzageut 1

oK

Cancel

Figure 78
STEP 04| Calculate the toolpaths. See the figure below.

Set Subtype and Reference Operation of Zigzagcut 2
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&7 g F = 4
/ &
L/ &
IEa
e 4 ¢
N MR &
-
& — & ad & —

Figure 79
4.1.3 Drill Holes

Zigzagcut 2 Toolpaths

There are two types of holes in the part. One has a diameter of 7mm, marked as 5/16, and the other has a

diameter of 8.2mm, marked as 3/8.

In this case, we’ll take holes of diameter 7mm as an

example.

STEP 01| Create Hole feature. When selecting holes with a diameter of 7mm, set the Input Type to Circle,
and both the Min/Max Diameter to 7mm. Then window-pick the whole part or use Pick All to

pick all the arcs in part.

After click OK ', ZW3D will select all the hole we want from the whole part.

10 Hole
Ty Pickfrom List v X o
W o ck
) ¥ Required
Poly Pick
g Pickal InputType  [Circle .
o Cwiick Chain Prek
B Depth 0 mm o @
Pick Curves
¥ Settings
= — g Unpick Last
— ; ¥
- T £13 Ungick an Hoke Mg ¥
: . . | Hale List Groups
) '3 = —= Min Diarnetel 7 mm [0
&= . A ) Max Diamete: | 7 mm & -
- ;
] L. - — Min Oegth 0 i
¢ - o = - MaxDepth 1000 mm Y .
; ¢ 4 MinAngle 0 deg = | &8
+° MaxAngle | 360 deg 1| & -
& &< |__1 r'e Py Tolerance oo mm s 0.
- Finish am mm s e
Figure 80  Hole Filter
Holes Antributes
.07 " Type M ]
Size B
Dismeter 7
Depth 30
Tolerance 001
Finigh 0.0
Csink Diameter || 8.2
Csink Angle o0
Chore Dismeter
Chore Depth
Thrd Diameter
Thrd Depth
Thrd Pitch
¢ & 4 Hole uis
= - e StartPoint | ||-2
L
% = | Create features for every hole in the list
2 = - Apply Attributes
= Add Holes Remove Holes
& I'"'1 ¢ 4] ok | Cancel
[ —
Figure 81 Hole Feature
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STEP 02| Create a Drill operation and define the tool as Drill Zmm. The parameters are shown as below.

W v ¥ ¢
[ Name |/ Dritt 7mm Type | Dill - Subtype -|| Addtolib | Loadfrom Lib
Tool Len (L) 150 -I
Flute Len (FL) 125
SkD Shank Dia (SkD) 10
F L Flutes (F) 4
FL
RA Relief Angle (RA) 6
r Tip Angle (TA) 18
TA
D Cutting Dia (D) 7
oK Apply Reset Delete Cancel Save All Load All
Figure 82 Drill Tool
%9 Drill 1 =
@ Type: Drill ;
ype Ln w Basic
v
Yo
By Depth and Thick :
@ Path Setting Speeds,Feeds Drill 1
EA’_"””d Link ¥ Depth and Thick
= Display
Max Cut Depth 30
Through Depth 0
Depth Reference Shank b
Depth Thick 0
Radial Thick 0
Reset Calculate oK Cancel

¢ | 4] %n

%

w B | &

Figure 83

Drilling Parameters

STEP 03| Create a Countersink operation and define the tool as Csink. Leave all the parameters by default.
oy w q’—

Name

¥

4.1.4 Draft Mill

Csink Type Countersink v

Tool Len (L)

Shank Dia (SkD)
Max Dia (MaxD)
Flutes (F)
Angle ()

Pilot Dia (PD)

Apply Reset

Figure 84

Subtype

50

Cutting Len (Ctl) 20

15

7

Delete

AddtoLib

Cancel Save All

Countersink Tool

STEP 01| Create a Pocket Feature based on the big circle on the left.

Load from Lib

Load All
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¥3¥ Pocket Feature
Mame packet 1
Class general
Type Part
Component  2X_Case 01
File 2X_Case 01.23
Pockets Attributes
p0 ] Tolerance 0.1
Offset 0
Draft 5
Depth 20
Modify Attnbutes Apply Attributes
Add Pockets Remove Pockets
0K Cancel

¢

¢

Figure 85

Pocket Feature

STEP 02| Create a Spiral operation, taking the Pocket and stock as machine feature, using the same tool as
Zigzag. The parameters are set as below.

¥ Spiralcut 1 &R
1 Type: Spiralcut v Basic
~ | Primary
% Basic Frame
1
- -:;;:::"(Hnd Steps Speeds, Feeds Spiralcut 1
:'E i:‘un:anes ¥ Tolerance and Thick
ec
@Path Setting Path Tolerance 0.025
~ i Link and Lead Side Thick 0
&% Link
’_-j- Lead In Bottom Thick 0
i Lead Out v Cutting Steps
= Display
Stepover % ToelDia < | 60
¥ Stepdown
Stepdown Type Uniform Depth -
Stepdown 2
Reset Calculate 0K Cancel
¢ | J i % | % | E| &
Figure 86  Sprial Operation Parameters (1)
@ Spiralcut 1 =
[*] Type: Spiralcut |l %y
v i@ Primary
W Basic Tool Location Tangent to Boundary =
Ll Tolerance and Steps v7Z
~ | O8] Limiting
&P Boundaries _ Type Absolute =
ﬂ Check B Top -2
{2 Path Setting
v g Link and Lead Bottom -20
2 & Link
,—-* Lead In L | v Check
s Lead Out Check all of Part No -
= Disnlav ™
Reset Calculate QK Cancel
-~ i ] 13 +
¢ |4 n ®» ¥ | & |

Figure 87

STEP 03| Calculate the toolpaths.

Sprial Operation Parameters (2)

£3
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|

$ ¢

Figure 88  Sprial Operation Toolpaths (Top view)

Figure 89  Sprial Operation Toolpaths (Front view)
4.1.5 Rest Mill

STEP 01| Create a Spiral operation based on a Profile feature, using the tool R20D0.8. Holes in this area are
not shown for a better view.

W . Operations

> ;Zigzagcu't'l

» | Zigzageut 2

> 9 Drill1 R & 4
» "_ Countersink 1 _éf“

> | Spiralcut 1

W | Spiralcut 2
Subtype : Standard U
Class : Finish G D
¥ =
Pararneters 'é’ -d}f-
R ﬁ Features
|§ Contain : profile 2 T
i Stock : Stock (3) < 2X_G d;
, Machine (undefined)
B output

1KY

Figure 90  Create Sprial Operation (Spiralcut 2)

Set the parameters. The Primary and Limiting tabs are the same as Spiralcut 1. In Path Setting, we
pay attention to the Corner Control option. If select Standard, there will be material remained
after cutting (Figure 91). We can set the Corner Control to any one of the other three options to
avoid this situation.

w Corner Control

Corner Control Standard

Figure 91  Material Remained By “Standard” Corner Control

36



P Spiralcut 2
[ Type: Spiralcut w Cutting Control
~ i Primary
L"— Basic Cut Direction
o Tolerance and Steps Cut Order
~ [ Limiting Path Pattern
& Boundaries )
& Check Allow Toal Lift
B Path Setting Lt in Region
™ sl Link and Lead Tool Compensation
a5 Link
i Lead In v Finish Pass
o Lead Out .
= oepley Side Finish Type
Side Finish Distance
v Comer Control
Comer Control
v Point Setting
Start Points.
Reset Calculate
3 ) x
¢ |4t %

G =

Climb -
Level Frst -
Step Outward -
Yes -
No -
None
SingleFinish Cut =
[]
Standard []
Round
Tusk Cut
D Loop

oK Cancel

v W | €

Figure 92
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Standard
=S

¥

STEP 03| Create a new Spiral operation by duplicate Spiralcut 2.

Double-click on the text Subtype under Spiralcut 3 to change it to Rest Mill, and define a new tool
D6RO as below Figure shows.

£ setup 1
. Geometry :
2 Clearances
ke Frames
B Tactics
v . Operations
Zigzagcut 1
Zigzageut 2
9 piill1
© Countersink 1
Spiralcut 1
Spiralcut 2
~ [ Spiralcut 3
Subtype : Rest Mill
Class : Finish
Tool : DERO
Parameters
Ref Op : Spiralcut 2
e Features
3 Machine (undefined)
Bl output

e o ?

Name DERO

=

OK

Figure 93

1.8

Type Mill

Apply

Tool Len (L)

Flute Len (FL)

Angle (&)
L Flutes(R)

Radius (R}
¥

Cutter Dia (D)

Reset

Subtype End

50

Delete

Cancel

=1
Round

Tusk Cut

Toolpaths of Different Corner Control Options

Addto Lib Load from Lib

Save All Load All

Create Rest Mill Operation “Spiralcut 3”

STEP 05| Change the parameters in the Path Setting tab.

STEP 06| Calculate the toolpaths.

% Spiralcut 3

[ Type: Spiralcut
~ g Primary

¥ Basic

v Limiting
& Boundaries
M) Check
[ Path Setting

¥ g Link and Lead
ﬂLmk

,—-iLead In
% Lead Qut
= Display

Reset

¢ | 4

.‘IToIerance and Steps

m

¥ Cutting Control
Cut Direction

Cut Order

Path Pattern

Allow Tool Lift

Lift in Region

Tool Compensation
# Finish Pass

¥ Corner Control

Corner Control

b Point Setting

Calculate

AIE

Climb
Region First
Step Outward
Yes

No

MNone

Standard

0K

=

Cancel

£

Figure 94

“Spiralcut 3” Parameters
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4.1.6 Tool Compensation

STEP 01| Duplicate Spiralcut 3 and edit the tool and parameters as below.

Notes:

Figure 95  “Spiralcut 3” Toolpaths

A~

D

@ Spiralcut 4
:“ :Type: Spiralcut
hd h Primary

‘ﬂ’ Basic

ol Tolerance and Steps

Lead Mode

b Link

Intelligent

v [H Limiting ¥ Auto engage/retract
& Boundaries
& Check |'L2‘Ll 4
> {8 Path Setting
~ s Link and Lead Safe Distance 6.5 [
Ly =
(T ]
’_-f Lead In Engage Arc Rad 65
% Lead Out Engage Overlap 4
= Display Activation Range 25
Reset Calculate 0K Cancel
¢ |4 o @ | | €

Figure 96

“Spiralcut 4” Parameters (1)

In Spiral operation, Tool Compensation option is not available if the engage/retract type is |l§1l Circular or

None.

@ Spiralcut 4 PR
[F1 Type: spiraleut w Cutting Control
-2 h Primary
Lﬂ, Basic Cut Direction Climb &
Al Tolerance and Steps Cut Order Regicn First W
~ M Limiting Path Pattern Step Outward -
& Boundaries
ﬂcheck Allow Tool Lift Yes &
> [ path Setting | Lift in Region Mo -
¥ i Link and Lead Tool Compensation Radius Offset i
s link
i Lead In » Finish Pass
ﬁ Lead Out
= Display » Corner Control
» Point Setting
Reset Calculate OK Cancel
@ 4 : = Yo =] €
v ] - i &

Figure 97

“Spiralcut 4” Parameters (2)
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W [n] T ¥

Class General MIGES 3
Supplier any ~ Quantity 1
D register 3 H register 3 —
Pre-Req Opern Pre-Req Tool
Material any ~  Coating any o
Min Tal 0.1 Cut Speed 100
Max Chip Size 2 Max Cut Depth 5
Coolant Flood * Tool Life 100
Cut Direction CLW v
QK Apply Reset Delete Cancel Save All Load All
Figure 98 Edit the Tool “D6R0O”
Notes:
ID #: Tool ID
D register: Radius compensation ID
H register: Height compensation ID
STEP 02| Calculate the toolpaths.
o ————— %
( ONC
e MN1.G30 G17 G49 GOD
N N2 T1 MOG
'\ N3 51000 MO3
\_} N4 GS.1 Q1.
NS G0 GO0 X-387.384 ¥-37.037
M6 G43 Z100. H1 MOE
NTZ35
M8 GO1 X-387.323 ¥-37.119 Z.441 F30.
W?ﬁw1 i‘1.2$_ > A’ l
NZ27 X-371.292 Y-81.729 Z-3.732
MN228 X-370.83 Y-81.777 7-4.
{ MN229 G41 X-370.453 ¥-78.197 D1
3 —\ MNL3U A-308.738 Y-7o.d /4 FT00,
f"r . N231 X-370.56 Y-77.500
| — MN232 X-370.453 ¥-78.197
MN233 X-372.713 ¥-81.193 F30.
MN234 G03 X-371.292 V-81,729 11,734 12,448
Figure 99  “Spiralcut 4” Toolpaths

4.1.7 Output

STEP 01 Insert a Frame on the bottom left corner of the part.

3 Setup 1
> B9 Geometry :
B2 Clearances
& Frames
By Tactics
~ i@ Operations
Zigeageut 1
> | Zigzageut2
¥ il
> @ Countersink 1
Spiralcut 1
> | Spiraleut 2
Spiralcut 3
~ E spiralcut 4
Subtype: Rest Mill
Class: Finish
Tool : DERD

Parameters
Ref Op : Spiralcut 2 e
v B Features

@ Contain: profile 2
@ Stock: Stack (3) <5
3 Machine: Machine 1
v Bl output
~ B ne
= spiralcut 4

STEP 02| Define the machine.

% Frame (=]
Name Frame 1
ClearZ 100
Head none
[ Auto Clear 10
[T Fisture Offset

-
@

Uttset Register | Auto

[C] Write ORIGIN in Qutput
Define Frame Datum
L

Create Datum S

T )| vEE A

Reset OK

‘ [ Datum £
» || X L]
elect Datum ¥ Required

L
f

SO e

¥ Orientation

ot

¥

Origin -600,-230,0 v &~
Xangle 0 deg 3| & -

Y angle 0 deg 3| & -
Zangle 0 deg + | -

Figure 100

» Datum Attributes

Insert a Frame
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@ Machine Manager e =
Definition Library
Machine Name | Machine 1 Machine
[ Class 3-Asis M.C
[ Type Vertical
[ Subtype Rotating Head
Post-Processor ZWPost

Post Configuration | FanucBasic

XY Arcs Yes

YZ Arcs No

ZX Arcs No

Check MULTAX Yes

MULTAX No

Accurate RAPIDs No

Scale 1

#0000 5

Rewind Yes

Increment 1

CuTCOoM None fize

Offset Registers G54-G59 Options

NC Bxtension ne Tool Chenger... | Rotary Axes and Offsets..

Definition File machine_all.mdf Parameters... Limits...

Open Machine Definition File | Legacy Definition Files | || Add To Library --> Apply Filter -->
oK Apply New Reset Cancel

Figure 101 Machine Settings

Notes:

The range of coordinate system IDs that input as Offset Registers can be used in Frame settings as below.

'@ Frame L7
Mare Frame 1
ClearZ 100
Head none
[ Auto Clear 10

Fixture Offset

Offset Register auto

[T Write ORIGIN in Output

Define Frame Datum

Create Datum Select Datum

Figure 102

£2

% List

{Auto

4
55
56
57
58
9

Frame Register Settings

Right-click on the text Output in CAM Manager to define output settings.

vk
K Frames %8 Output Program
& Frame 1 P List =l
B Tactics Part Id NC
~ & Operstions e
Zigaageut 1 okt Programmer Administrator
Zigrageut 2 Frame 1 Coolant From Tool
Y Drill 1
@ Countersink 1 Teolpath Space | Frame 1
Spiralcut 1
Spiralcut2 Relation Frame | Machine
?"“:‘“tj Tool Changes OQutput
piralcut
3 Machine : Machine 1 T ToolId
S output Speeds/Feeds Output
B InsetNC
@ t
Insert NC Folder ommen
Output CL
Output NC Folder Name
Output Operation List Display Output
CL/NC Setting
Operation List Sefting
X Delete All

Toggle Expand/Collapse

Custemize menu

Figure 103

Define Output Frame

=]

0K

Right-click on text Operations in CAM Manager and select Output NC for All
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W C:\Users\Administrator\

a
i

0

%
ONC
N1 G90 G17 G49 GO0
N2 TO W06
N3 51000 M03
Na G051 Q.
N5 G0 GOD X-6.5 V2485
NG G43 7100. HO MO&
N7Z25
NB GO1 Z5 F3T5.
N9 2-2. F30.
N10 G17 G03 X0 Y242. 16.5 10
N11 GO X11.5 FI00.
12 V229,905 F200.
N13X-12. F250.
N14 V217,31 F200.
N15 X11.5 F250.
> EN B Impot N16 V217.563 F200.
& Spreadsheet Interface - Operation View N17 603 X12.704 ¥212.151 112.495 )-.06
N18 GO1 313,078 Y211.437
& Spreadsheet Interface - Feature View 1S GO3 X16.628 Y207.219 113,627 7.862
Ed

N20 X18.686 Y205.71418.384 J9.31 -
Solid Verify
Analyze All Tool Paths Filenumber 1 5 /1 Edit | ZW3DEdit | Dismiss

Create Output for All

Create Qutput for Individual

Output 3 Output CLfor All
Output NC for Al
Output CL for Individual
Output NC for Individual

& Delete All Tool Paths
X Delete All
Toggle Expand/Collapse

Custornize menu

Figure 104 Output NC File

4.2 Case?2

In this chapter, we’ll take a 3D part as an example, which is located in ZW3D installation folder. The typical
location is “C:\Program Files\ZWSOFT\ZW3D 201X Eng (x64)\training\2X machining\Slider.Z3" .

The part is shown below.

Figure 105 Part in File Slider.Z3

4.2.1 Sequence of Machining

1) Drill holes.
2) Cut the slopes in magenta.
3) 3.Cut the pockets in green.

4.2.2 Drill Holes

Create a Hole feature. There are 2 kinds of holes in this part. One is general and the other is thread
hole. The detail parameters of the holes are shown in Figure 106.

STEP 02| Create a Hole Tactic based on the part and Hole feature.

Right-click on the text “Hole Tactic 1” and select Edit Tactic to load the tool library we created in
Chapter 2.2.5.

STEP 04| Calculate the tactic to create drilling toolpaths.
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% Hole Feature % Hole Feature
Name hole 1 Name hole 1
Class general Class general
Type part Type part
Component shder] Component sheer]
File ShderZ3 File ShderZ3
Holes. Attributes Holes. Attributes
(.08 - 1.08 e
2.010 R M 3 (2016 R M 3
Diameter 8 Diameter 10
Depth 2 Depth 3
Tolerance 001 Tolerance 001
Finish 001 Finish 001
Csink Diameter Csink Diameter
Csink Angie Csink Angle
Chore Diameter Chore Diameter
Cbore Depth Cbore Depth
Thed Dismeter 10 Thed Dismetes
Thed Depth 18 Thed Depth
Thrd Pitch 125 Thrd Pitch
Hole Axis Hole Axis
Start Point Start Point
Create features for every hole in the list Create features for every hole in the list
Apply Attrbutes Apply Attrbutes
Add Holes: Remove Holes Add Holes Remove Holes
[Tox | canca ok || Cancel

Figure 106 Hole Feature and Thread parameters

3 Setup | ¥ Hole Tactic Manager £ P Cam Browser =
> -Genm!lry: - e Paths

E Clearances TR ] F\

L: Frames O l MName Hole Tactic 1 A Sektion
w Tacti X 1

r|"a“:5_—|o ] Material any - E

'> @  Edit Tactic [ Aoas Type 3-Auis = Fileg Libraries
@0 & Rename Tactic Tool Library e Tool Libary.Z3 e
é:; X Delete Tactic Tool Libary.Z3 w— [Tool Libary.Z3 | Tool Libary
B Create/Calculate Tool Libary [ ] Rename Duplicates
Customize menu -
0K Reset Cancel

4.2.3 Cut the slopes

Figure 107

5 Setup 1

> .Geometry:
ﬁCIearances
L:_' Frames

> 8 Tactics

~ [l Oneratinns
> ZF [Hole Tactic 1] Center.1
> B [Mole Tactic 1] Drill.2
> ZF [Hole Tactic 1] Peck Drill 3
> ZF [Hole Tactic 1] Tap.4
S Machine (undefined)
Bl output

Figure 108 Hole Tactic Toolpaths

Edit Tactic to Load Tool Libary

Create a Profile feature based on the top edges of the slopes. Click Modify Attributes button to set
a draft angle to 45 degrees.

¥ Curve Attribute Modify

Tolerance 01
Offset 0
Draft %5

Accept Cancel

i

Figure 109 Create a Profile Feature

Tool Lecation | Tangent to Boundary ™

¥ Profile Feature

Name profile 1

Class general

Type Contain

Component slider!

File Siider.23

Profiles Astributes

B0 olerance 0
Offset o
Open/Close  Open
JoinMethod  Linear

Reverse Dir No
Part Side Left, On
Mochy Attributes Apply Attiibutes
Add Profiles Remove Profiles

A
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Notes:

After clicking Modify Attributes button, you need to pick both edges and middle click to call out Curve
Attribute Modify window.

Create a Profile operation based on the Profile feature using the tool D25R2.
W w ¥ ¢

Narme D25R2

Type  Mill Subtype End Add to Lib Load from Lib

Tool Len (L) 50
Flute Len (FLJ 50
Angle (4) 0

L Flutes(F) 4

FL

Radius (R) 2

L4
Cutter Dia (D) 25 | E—

oK Apply Reset Delete Cancel Save All Load All

Figure 110 Tool “D25R2”

E@ Profilecut 1 & E3
'_ | Type: Profilecut » Basic
hd E Primary
“u" Basic » Tolerance and Thick
|
é.T?:!erance and Steps v Cutting Steps
~ Limiting
&7 Boundaries Stepover % ToolDia  ~| 60
.ﬂche(k Number of Cuts 1
@ Path Setting
~ i Link and Lead YASLepedown)
ﬂ Link Stepdown Type Uniform Depth bl
'_-, Lead In Stepdown 2
i Lead Out
= Display
Reset Calculate OK Cancel
-~ ¥ Lligh E +
¢ |4 %t | & | ¢

Figure 111 Parameters of “Profilecut 1” (1)

@ Profilecut 1 >

[ | Type: Profilecut
~ g Primary
‘u—- Basic Tool Location Tangent to Boundary  ~
ol Tolerance and Steps
~ | B8] Limiting
& Boundaries Type Absolute -
# Check
{8 Path Setting
~ gala Link and Lead Bottom A9
&5 Link
i Lead In ¥ Check
% Lead Qut
= Display

v XY
vz

Top a2

Check all of Part Mo b

Reset Calculate oK Cancel

¢ |t | & | & & | €

Figure 112 Parameters of “Profilecut 1” (2)
Notes:

The actual heights (Z value) of the top/bottom of the slop are 80 and 51. It is recommended to extend the
range to get a better toolpath.

43



2X Machining (LKL

STEP 03| Calculate the toolpaths.

B Profilecut 1 =R
[7] Type: Profilecut ¥ Cutting Control
7 h Primary

¥ Basic Cut Direction Climb o

a Tolerance and Steps Prafile Side Right hd
~ [ Limiting Allow Tool Lift No .

& Boundaries

ﬁ Check Tool Compensation None =
) [ @ P sexin | + b o
~ el Link and Lead

2k Link Side Finish Type None -

wh Lead In Side Finish Distance 0

% Lead Out

= Display » Corner Control
P Point Setting
Reset Calculate 0K Cancel
- w0 ]
¢ (4]t & ¥ & &
: “ - »”
Figure 113  Parameters of “Profilecut 1” (3)

% Profilecut 1 (=]
[_]Typa: Profilecut Lead Mod Intell t Aol
~ i Primary ead Mode ntelligen PRIy
F Basic v Link
JTU\Erance and Steps
~ [ Limiting Side Clearance 2.3
& Boundaries Bottomn Clearance 25
# Check
> @ Path Setting ¥ Auto engage/retract
| Link and Lead
y—-* Lead In
& Lead Out Safe Distance(E1) 6.5
= Displ
= Py Engage Overlap 0
Activation Range 2.3
Reset Calculate OK Cancel

¢ | 4| th | & | W

"W &

Figure 114

Parameters of “Profilecut 1” (4)

Notes:

Figure 115

“Profilecut 1” Toolpaths

The option Profile Side in Path Setting tab is related to the direction of the Profile feature. So, if the
toolpaths are on the other side of the slop, you can try to change the Profile Side to make it correct.

4.2.4 Cut the Pockets

Create a Profile feature based on the pocket outlines. And modify the attributes of the two edges

next to air.
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= ¥ Required
Input Type
Profiles

[T Quick Chain Pick
Pick Options

22

Curve

| 5 picked|

<«

Advance Picking

Figure 116 Select the Outlines of the Pocket

¥ Profile Feature = o=

Name profile 3

Class generel

Type Contain -

Component slider!

File Slider.z3

Profiles Attributes

o0 oterance 0
Offset 0
Open/Clese  Open - ¥ Curve Attribute Modify =R
Join Method Linear -
Reverse Dir Mo . Tolerance o1
Part Side Left, On - Offset 0

Draft 00
Medify Attributes Apply Attributes
Add Profiles Remove Profiles Tool bocation [Past Boundary z
Cancel Accept Cancel

Figure 117 Modify the Attributes of the Two Edges Next to Air

Create Spiral operation using tool D16R0.8, and add the Profile feature in.

iy |y T G

D16R0.8 Type  Mill ~ Subtype End * | Addtolib | Load from Lib
Tool Len (L) 50
Flute Len (FL) 50
Angle (&) 0
L Flutes (F) 4
bl
FL
I Radius (R) 0.8
B r
|a—p—s] Cutter Dia (D) 16
0K Apply Reset Delete Cancel Save All Load All
H “ ”
Figure 118 Tool “D16R0.8
¥ Spiralcut 1 =
[ Type: Spiraleut ¥ Cutting Control
~ & Primary
su. Basic Cut Direction Climb W
o Tolerance and Steps Cut Ordler Level First -
v B Limiting Path Pattern Step Outward -
& Boundaries
i Check Allow Teol Lift Yes N
> [ Path Setting | Lift in Region No -
i Link and Lead T
25 Link
i Lead In v Finish Pass
%Leadl}ut Side Finish T N -
= Display ide Finish Type one
Side Finish Distance 0
w Corner Control
Coner Control Standard v
» Point Setting
Reset Calculate oK Cancel
f . i y
¢ [t % ¢t & | &
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Figure 119 Parameters of “Spiralcut 1” (1)
¥ Spiralcut 1 =
[ Type: Spiraleut e Intelligent 1 Acol
v g Primary ead Mode ntelligen pply

‘f” Basic N
Link
JTUIeranceand Steps ¥ b
v Limiting Link Type Clearance Plane
& Boundaries Clearance Z 100
& Check
N @ Path Setting Eottom Clearance 25
V Side Clearance 25
s Link Fltmes s Helical
y—f Lead In
;Lead Out Plunge Angle 5
= Display Plunge Radius % 90
¥ Auto engage/retract
i
Reset Calculate oK Cancel
¢ (4|t | % & E | &
Figure 120 Parameters of “Spiralcut 1” (2)

STEP 03| Calculate the toolpaths.

Figure 121

5 Turning

“Spiralcut 1” Toolpaths

Key Points:
<> Key Points for Turning Profile
<> Turning Operations

5.1 Getting Started

There are 2 key points beginners should keep in mind before creating a Turning toolpath.

» The X-axis of the global coordinate system should coincide with turning axis, and the origin should

be located on the right side of the part.

» The most common feature used in Turning operations is Profile, which is made up of a closed anti-
clockwise loop of Wireframes. The Wireframe loop is the section outline of the part, and Type of the

Profile must be Part.

In this chapter, we'll take another existing ZW3D part as an example, which is located in ZW3D installation
folder. The typical location is “C:\Program Files\ZWSOFT\ZW3D 201X Eng (x64)\ training\2X machining

model\Turning Case 1.Z3".
5.1.1 Create a Profile

Open the file Turning Case 1.Z3, and go to the part Spindle. The geometry has already been located at the

right place, what we have to do is to get the outline of the part.

Get the full section of the part with Planar Section command. Make sure the Plane is XY, Offset is

0.
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STEP 02| Hide the part and erase all the unnecessary curves (dotted lines in red shown in Figure 5-2).

STEP 03| Go to CAM environment and create a Profile feature. Remember to define the Type of the Profile
to “Part”, and the direction to anti-clockwise.

@ v X = 0 5
¥ Required Planar
L Section -
ﬂIit:l Plane Wy & ecticn
Offset o mm o b
E‘ﬂ Shapes | ‘ s
== | ¥ Settings
i~ ;
Copies 1 U
@ Use base as first copy
Figure 122 Section the Part
/
A [
I
| - |
: rN J
! 1
! 1
! 1
I y
| s
L _________ r-l\_ r-l\_ rj\__ //
Figure 123  Erase Unnecessary Curves
'@ Profile Feature B ER
MName profile 1
Class general
Type Part |
Component Spindle
File Turning Case 1.Z3
Profiles Attributes
Dl Tolerance 0.1
Offset 0
Open / Close Open v
Join Method Linear i
Reverse Dir Yes 2
Part Side Left, On —
Figure 124 Create Profile
5.1.2 Overview of Turning Operations
Setup  Drill  2xMill  3xQuick SxMill | Turning

<o’ @2 s B o

Drill  Facing Reough Finish Groove Threading PartOff

Figure 125 Turning Operations

<

Drill: This operation is used to drill holes in Turning.

@
E]l Facing: This operation is used to machine the face of the workpiece

_@
Ih\? Rough: This operation is used to cut as much superfluous materials as possible.
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iigh i

5.2 Case Study

Groove: This operation is used to cut grooves.

Finish: This operation is used to cut allowance left by roughing operation.

Threading: This operation is uesd to create threads.

PartOff: This operation is used to separate the objective from the workpiece.

This case guides you through the steps to machine the part shown in Chapter 5.1. The Turning operations
given above as well as their parameters will be explained during the execution of the steps.

5.2.1

1)
2)
3)
4)
Figure 155 for detail.
5) Drill the hole.

6) Cut the part off.

5.2.2 Facing

Sequence of Machining

Face the right side of the part.

Cut the grooves.

Rough and finish machine the outline of the part.

Create the threads. Assume that there are threads on the surface of the right cylinder. Please see

It is assumed that a profile has been created as steps in Chapter 5.1. And the stock has been created as

below.
¥ Required
0
Shapes 1 picked
mis  [1,00 |

¥ Dimensions
Stock
Radius 38
+/= 2
Length 104
Left 5mm - <& = Right 2mm | &
Model

Radius 36

Length 27 mm 3

Figure 126  Stock
Click on the Ribbon Facing to add the operation in CAM Manager.
Add the profile created in Chapter 5.1 and Stock in Features.

[ =] Setup 1

B
v B Geometry: E]'
~ B Part: Spindle (1) o Facing
31 profile 1

[ Stock : Spindle_Stock.1 (2]
2 Clearances
K Frames
@ Tactics
~ G Operations
v al'- Facing 1
Class : Finish
Tool (undefined)
Parameters
| Features (undef =t
3 Machine (undefined)| & Add
El output

Customize menu

@ Select Feature for operation -2 £2
Select Feature

8 Part : Spindle (1)
|® profile 1 |

530 Stock : Spindle_Stock.1 (2)

Create

oK

Cancel

Figure 127 Create Facing Operation
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STEP 03| Define the tool as below. For other parameters not shown in the figure, keep them as default.

- | Subtype OD_Turn Diamond_ -

% Tool
JEIE ;
Name on1 Type Turming
FWie  =H2 Insert Angle 75
Nose Radius 0.4
Insert Length 5
L1 Lead Angle 100
Insert Thick 2
L2 © [L Relief Angle 0
= —+ Hi H2
LA ] Lt 10 10
== (R w12
2 12 w2 15
L3 8 w3 8
oK Apply Reset Delete

Cancel

=

Add to Lib Load from Lib

Save All Load All

Figure 128 Tool Settings
STEP 04 Define the parameters as follows. The explanations of the options are listed below the figures.

@ Facing 1 2 ER
B8/" Type: Facing ¥ Basic
A Primary
“ﬂ” Basic Speeds,Feeds Facing 1
B Tolerance and Steps
%Path Setting ¥ Tolerance and Thick
™ i Link and Lead Path Tolerance 0.01
r_*Lead In . .
_1-_| Lead Out Facing Thick 0
= Display ¥ Cutting Steps
MNumber of Cuts 2
Step Value 1
Reset Calculate oK Cancel
2 o - % | & | €
¢ | [4)tn| & | %
Figure 129 Parameter Settings (1)

Primary -Speeds, Feeds: Define Speed/Feed Table used in this Operation.

-Path Tolerance: Define toolpath tolerance.

-Facing Thick: Define the amount of material left after the operation is done.

-Number of Cuts: Define how many toolpaths to generate.

-Step Value: Define the amount of material to be removed by each cutting pass.

Notes:

For options in Primary tab, keep Speeds, Feeds, Path Tolerance as default, and set Facing Thick to O,
Number of cuts to 2, Step Value to 1. This means that the tool will cut the stock twice, Imm for each time,
and there will be no extra material left after the operation is done.

¥ Facing 1 = ER
o
&l Type: Facing ¥ Cutting Control
v ﬁanar_v
‘ﬂ" Basic Cut Direction Right to Left E
ol Tolerance and Steps Overlap 0.5
% Path Setting = . »
2 U iTeen =g Station Point PNT#3350
r_"Lead In
i Lead Out
= Display
Reset Calculate OK Cancel
% o - % | B | €
¢ |4t | & ¢
Figure 130 Parameter Settings (2)
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Path Setting -Cut Direction: Define cut direction, right to left or left to right.
-Overlap: Define the distance that the tool cuts past the center of the part face.
-Station Point: Define the tool start and end location.

Notes:

For options in Path Setting tab, set Cut Direction to Right to left, Overlap to 0.5, and pick the station point
as you wish. This means that the tool will cut from right to left, starting from and getting back to the
station point as you picked. And when the tool reaches the center of the part, it will continue cutting 0.5mm
deeper.

STEP 05| Calculate the toolpath and verify it. The toolpath is shown below.

Figure 131 Facing Toolpath

5.2.3 Rough
The aim of the Rough operation is to cut the material as much as possible.

Click on the Ribbon Rough to add the operation in CAM Manager.
Add the profile and Stock in Features.

) 3 Setup 1
: ~ B Geometry :

v @ Part: Spindle (1) B
:L-‘ . 3[ pizhie]] ]hh '@ Select Feature for operation &= £3

' 23 Stock : Spindle_Stock.1 (2) Reugh

o g Clearances Select Feature
|_=',:»_‘ '( Frames o B Part : Spindle (1)

8% Tactics |4 profile1 |
£ ~ @ Operations @3 Stack : Spindle_Stack.1(2) |
et = Facing 1

v 7 Rough Turn 1 9
Class: Rough

Tool (undefined)
Parameters

& Features (une II
3 Machine (undefini o250
El output

Create

Customize menu OK Cancel

Figure 132 Create Rough Operation

STEP 03| Use the same tool (OD 1) as Facing.

STEP 04| Define the parameters. Options same as previous operations will not be listed here.
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%? Rough Turn 1

7 Type: Rough Turmn
v Primary
‘ﬂ” Basic
B Tolerance and Steps
Limiting
£ Path Setting
v i Link and Lead
r_*Lead In
1__| Lead Out
= Display

Reset

¢ | [4

Figure 133

¥ Basic

Speeds, Feeds Rough Turn 1

¥ Tolerance and Thick

Path Tolerance 0.01

Axial Thick 0.2
Radial Thick 0.2
w Cutting Steps
Step Value 2
Calculate OK
n % ¥ &

Parameter Settings (1)

B iR

Cancel

P

Primary -Axial Thick: Define the amount of material left along the X-axis after the operation is done.

-Radial Thick: Define the amount of material left along radius after operation is done.

Notes:

For options in Primary tab, keep Speeds, Feeds, Path Tolerance as default, and set Axial Thick and Radial
Thick to 0.2, Step Value to 2. The tool will cut 2mm thick for each time, and there will be 0.2mm allowance
along axial and radial directions left after the operation is done.

%? Rough Turn 1 (=3
]
5 Type: Rough Turn v Cutting Range
v ﬁPrimar}r
% Basic Right Trim Point PNT#9677
éTolerance and Steps i n §
I rrerr— Left Trim Point PNTZ3767
Limiting
% Path Setting ¥ Clearance Angle
v i Link and Lead
r-*Lead In Front 2
s Lead Out Back 2
= Nicnlaw
Reset Calculate OK Cancel
-; - : & o Q =
P (4|t & |
Figure 134 Parameter Settings (2)

Limiting -Right/Left Trim Point: Define the cutting range.

-Front/Back: Define the offset angle between the main cutting edge and the stock.

Notes:

Set the Right/Left Trim Point at both ends of the part.

LI

/

oo

Figure 135 Trim Points and Station Point
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¥ Rough Turn 1 OB
o
i Type: Rough Turn ¥ Cutting Control
~ g Primary
¥ Basic Cut Regions oD -
o Tolerance and Steps Cut Direction Right to Left o
Limiting - Cut Strategy Horizontal =
E Path Setting
~ e Link and Lead Into Concave Neo -
r_*Lead In Clearance 3
=%! Lead Out T 02
W= Display
Drill Diameter ]
Station Point PNT#4764
Output Type Custom i
Reset Calculate oK Cancel
1y i % E £
v | At | & | % |

Figure 136 Parameter Settings (3)
Path Setting -Cut Regions: Define cut regions, outside (OD) or inside (ID).

-Cut Strategy: Define the strategy used to generate toolpath. Different Strategies are
compared in Figure 136.

-Into Concave: Define whether the tool is allowed to cut into concaves. Different settings are
compared in Figure 137.

-Clearance: Define vertical distance when the tool begins to machine the concave.

-Drill Diameter: Define the diameter of the hole in the part center, the toolpath will avoid
machining the area.

-Output Type: Define whether the output contains circle commands.
Notes:

For options in Path Setting tab, set Cut Regions to OD, Cut Direction to Right to left, Cut Strategy to
Horizontal, Into Concave to NO, and pick the same station point as Facing. This means that the tool will cut
outside surface of the part from right to left; the toolpaths are horizontal; and will not cut into concaves.

PP L
v A— . bl [
E \J ‘ ‘ ‘ ) \\\—\\
v W5 L \
1 1444 ‘ t
7 T __/ [/ )
Figure 137 Horizontal Vertical Pattern
[ Ko Tam o
\ TN,
50063608 q 50003606
N S

Figure 138 NO YES
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¥ Rough Tumn 1 = ER
;E;T)rpe: Rough Tumn w Lead In
v hPrimar}r
& Basic Engage Style Line+Angle .
.QTolerance and Steps Line Length 2
& Limiting Line Angle 180.
%Path Setting
v | g Link and Lead Extend Distance 1
|—* Lead In
ol
L Lead Out ¥ Lead Qut
= Display Length 2
Angle 45
Extend Distance 2
Reset Calculate oK Cancel
-~ ) g E L -
¢ | tn| @

Figure 139 Parameter Settings (4)
Link and Lead-Engage Style: Define how tool engages into the stock.
-Link Length: Define distance of lead in toolpaths.
-Line Angle: Define the angle between lead-in and cutting toolpaths.

-Extend Distance (Lead In): Define extend cutting distance of toolpaths before cutting into
stock.

-Length: Define the length of lead-out toolpaths.
-Angle: Define the angle between lead-out and cutting toolpaths.

-Extend Distance (Lead Out): Define extend cutting distance of toolpaths before retracting
the tool.

Notes:

For options in Link and Lead tab, set Extend Distance (Lead Out) to 2. This means that the tool will continue
cutting 2mm before retracting.

STEP 05| Calculate the toolpath and verify it. The toolpaths are shown below.

Figure 140 Rough Toolpaths

5.2.4 Finish

The aim of Finish operation is to cut the remained material left by Rough turning operation.

Click on the Ribbon Finish to add the operation in CAM Manager.

STEP 02| Add the profile in Features.
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3 Setup 1
v ) Geometry: ¥ Select Feature for operation = ER
v .gd:iﬁinfl?(n (=] Select Feature
W profile ?& -
%3 Stock: Spindle_Stack.] (2) o & Part : Spindle (1)

£ Clearances
k Frames
@ Tactics
b .Oparatiuns
= Facing 1
7 Rough Turn 1
~ B Finish Turn 1
Class : Finish
Tool (undefined)
Parameters
B Features (undg™ "
3 Machine (undefineq 5 add
E Output

Customize menu

Figure 141

Use the same tool (OD 1) as Rough.

|a profile 1 |
23 Stock : Spindle_Stock.1 (2)

Create

0K

Cancel

Create Rough Operation

STEP 04 Define the parameters. Options same as previous operations will not be listed here.

B Finish Turn 1

T Type: Finish Turn
hd Primary
“[I‘ Basic
ol Tolerance and Steps
Limniting
{5 Path Setting
v i Link and Lead
l_-* Lead In
o5 Lead Out
= Display

Reset

¢ | [4

]

L1
¥ Basic
Speeds,Feeds Finish Turn 1

¥ Tolerance and Thick
Path Tolerance 0.0
Axial Thick 0
Radial Thick 0

Calculate 0K Cancel

Y H | &

Figure 142

Notes:

Parameter Settings (1)

For options in Primary tab, keep Speeds, Feeds, Path Tolerance as default, and set Axial Thick and Radial
Thick to 0. This means that no extra material will be left after the operation is done.

@ Finish Turn 1 = ER
;E;Type: Finish Turn ¥ Cutting Range
v ‘Primar}r
% Basic Right Trim Point PNT#8677
B Tolerance and Steps
- - -
Left Trim Point PNT#9767
£ Path Setting ¥ Clearance Angle
~ b Link and Lead
,—-*Lead n Front 2
) Lead Out Back 2
= Display
Reset Calculate QK Cancel
4 &n % || &
Figure 143 Parameter Settings (2)

Notes:

All the settings in this tab are same as those in Rough operation.
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%2 Finish Turn 1 =
s Type: Finish Turn ¥ Cutting Control
~ g Primary
¥ Basic Cut Regions oD .
ol Tolerance and Steps Cut Direction Right to Left .
@) |t
Limiting - Cut Reverse Mo -
§‘ Path Setting
v gk Link and Lead Into Concave Mo i
i Lead In Drill Diameter 0
Lead Out
E-E! Station Point 10.2,50,0
= Display
Tool Compensation Computer [-]
Control
Reset Calculate Wear
Reverse Wear
1 - ; )
¢ 4 | % or
Figure 144 Parameter Settings (3)

Path Setting -Cut Reverse: Define whether to reverse cutting and don’t change the toolpaths shape.

Notes:

- Tool Compensation: Define the compensation type.

If set this to Off, the toolpaths won’t get compensation at all.

If set this to Computer, the toolpaths will get compensation when calculating.

If set this to Control, the toolpaths won’t get compensation when calculating, but will
output G42 command.

If set this to Wear, the toolpaths will get compensation when calculating and output G42
command also.

If set this to Reverse Wear, the toolpaths will get compensation when calculating and
output G41 command instead of G42.

For options in Path Setting tab, set Cut Reverse to NO and Tool Compensation to Computer, the others are
same as Rough. This means that the tool will cut outside surface of the part from right to left with
compensation and will not cut into concaves.

Notes:

@ Finish Turn 1

;B', Type: Finish Turn
~ i@ Primary
‘ﬂ" Basic
Al Tolerance and Steps
Limiting
£ Path Setting
~ | g Link and Lead
|—-j Lead In
i Lead Out
= Display

Reset

¢ | 4

!

¥ Lead In
Engage Style
Line Length
Line Angle
Extend Distance

¥ Lead Out
Length

Angle

Extend Distance

Calculate

Y

Line+Angle i
2

180.

1

45

QK Cancel

E £

Figure 145

Parameter Settings (4)

All the settings in this tab are the same as Rough operation.

Calculate the toolpath and verify it. The toolpaths are shown below.
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LI U U

00

Figure 146

5.2.5 Groove

The aim of this operation is to cut the grooves of the part.

Finish Toolpaths

STEP 01| Click on the Ribbon Groove to add the operation in CAM Manager.

STEP 02| Add the profile in Features.

3 Stock ; Spindle_Stock.1 (2)
3 Clearances

2]
l( Frames m:a
B Tactics Groove
hd . Operations o
= Facing 1

7 Rough Turn 1
5, Finish Turn 1
b Bi_'qlTurn Groowve 1
Class : Finish
Tool (undefined)
Parameters
| Features (un¢
3 Machine (undefin:

E Output

4 Add

Customize

menu

'@ Select Feature for operation 9 22
Select Feature

8 Part : Spindle (1)
| profile 1 |
[ Stock : Spindle_Stock.1 (2)

Create

oK Cancel

Figure 147 Create Rough Operation
STEP 03| Define the tool as GV 1 shown in below Figure. The Insert Width (W) should not be bigger than the

width of the grooves.

U9 | Wy

L

Name GV 1 Type | Grooving

P -H2-

Nese Radius

Insert Length

Insert Width

Insert Thick

Relief Angle

H1 0

L1 )

L2 30

L3 15

Reset

Apply

* | Subtype OD_Grv_Std_R -

H2
W1
W2
W3

2

IR SN r=

Delete

Add to Lib Load from Lib

Cancel Save All Load All

Figure 148 Groove Tool
STEP 04| Define the parameters. Options same as previous operations will not be listed here.
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¥ Tum Groove 1 =R

B%Type: Turn Groove ¥ Basic
v E Primary
‘ﬂ’ Basic
ol Tolerance and Steps
Limiting
£ Path Setting

~ gy Link and Lead

Speeds, Feeds Turn Groove 1

¥ Tolerance and Thick

Path Tolerance 0.01

’_-y Lead In Rough Thick 0.2

= Display ¥ Cutting Steps
Step Type % Tool Width  ~ | 75.0
¥ Peck Control
Enable Peck No

Reset Calculate oK Cancel

. 1ligh £

v it & ¥ | &

Figure 149 Parameter Settings (1)

-Step Type: Define the step size.

-Enable Peck: Define whether to enable peck for rough cutting.

Primary -Rough Thick: Define the amount of material left after rough cutting.

For options in Primary tab, keep Speeds, Feeds, Path Tolerance as default, and set Rough Thick to 0.2,
Enable Peck to NO. This means that there will be 0.2mm material left after rough cutting.

@ Turn Groowve 1

[
geg Type: Turn Groove v Cutting Range

~ g Primary
% Basic Begin Point PNT#21362
Uk Tol dst
%H” = End Point PNT£21371
Limiting
{2 Path Setting
s Link and Lead
Reset Calculate QK
m % v W
¢ 4| th | & | 4

= E3

Cancel

Figure 150 Parameter Settings (2)

The begin & end points are picked as below.

0 1 I DN

—

Figure 151

Begin Point, End Point, and Station Point
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~ g Primary

= Lead In
= Display

¥ Tum Groove 1
g Type: Tum Groove

nce
i
9 Path Setting

~ i Link and Lead

¥ Cutting Control
Cut Regions

Cut Strategy
Relief Amount
Stock Height
Duwell Time (5)
Rough Clearance
Safe Distance
Output Type

Station Point

oD
Zigrag
02

0

0.

1

2
Custom

102,500

v Finish Cut

Finish Groove Ves
Finish Thick 0
Retract Position 0
Overlap 0.1
Back Off Distance 1

Reset Calculate oK Cancel

]t | & | % & | €

Figure 152 Parameter Settings (3)

Path Setting -Cut Strategy: Select the cut strategy from Zigzag and Alternate. The difference between is
shown in Figure 153.

-Relief Amount: Define the distance from the tool to groove side when retracting.

-Stock Height: Define the amount of stock above the top of the groove before the rough
turning begins.

-Dwell Time: Define the dwell time the tool stays at the bottom of the groove in the rough
grooving.

-Rough Clearance: Define the clearance above the top of grooves.

-Safe Distance: Define the distance above the part when the tool is moving from a groove
region to another.

-Output Type: Define whether to output circle command in NC files.

-Finish Groove: Define whether to enable finish cut after rough grooving.

-Finish Thick: Define the thickness of material after finish grooving is done.
-Retract Position: Define the distance from the tool to groove side when retracting.
-Overlap: Define the overlap distance between two cuts.

-Back Off Distance: Define retract distance of finish grooving, only take effect when the
second pass of finish grooving exists.

Notes:

For options in Path Setting tab, set Cut Strategy to Zigzag and Finish Groove to Yes. This means that the
tool will cut the grooves in a Zigzag shape of toolpath and enables a finish cut after roughing.

< -« >
‘ ‘ ‘ | 4 2135
Zigzag Alternate

Figure 153  Cut Strategy Zigzag VS Alternate

STEP 05| Calculate the toolpath and verify it. The toolpaths are shown below.
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Figure 154 Groove Toolpaths

5.2.6 Threading

Assume that there are threads on the right cylinder of the part as below figure shows.

Figure 155 Threads location
STEP 01| Click on the Ribbon Groove to add the operation in CAM Manager.

STEP 02| Add the profile in Features.

STEP 03| Define the tool as TD 1 shown in Figure 157.

Setup 1
v 5 Geometry :
~ B Part: Spindle (1)
& profile 1
%3 Stock : Spindle_Stock.1 (2)
3 Clearances
k Frames
3 Tactics o
~ i Operations
> h]" Facing 1
> H Rough Tumn 1
* iy, Finish Turn 1
> o Tumn Groove 1
hd wThreadmg 1
Class: Rough
Tool (undefined)

B output Remove A
Customize menu

Figure 156

Threading

@ Select Feature for operation

—Select Featur

0 Part : Spindle (1)
rofile 1
153 Stock : Spindle_Stock.1 (2)

Create

OK Cancel

Create Threading Operation
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Apply

Type Threading ~ | Subtype | OD_Thr_Sta

Insert Angle &0
Nose Radius
Insert Length
Insert Width

Insert Thick

(SRR

Relief Angle

0 H2

&0 w1

10 w2

5

Reset Delete

Cancel

ndard R~ Add to Lib

Save All

Figure 157 Threading Tool

Load from Lib

Load All

STEP 04 Define the parameters. Options same as previous operations will not be listed here.

¥ Threading 1 & =
mType: Threading w Basic
v Primary
‘ﬂ” Basic Speeds, Feeds Threading 1
ol Tolerance and Steps
Limiting p Tolerance and Thick
£ Path Setting w Cutting Steps
v i Link and Lead
,—_*Lead In Thread Depth 1.5
s Lead Out Thread Type Basic Cycle .
= Display Cut Type Constant -
Cut Depth 0.2
Min Depth 0
Reset Calculate oK Cancel
N v - W | & | €
P At | & | @

Figure 158 Parameter Settings (1)

Primary -Thread Depth: Define the vertical distance between the crest and root.

-Thread Type: Define the method to complete the rough threading motion.

-Enable Peck: Define whether to enable peck for rough cutting.

Notes:

For options in Primary tab, keep Speeds, Feeds, Path Tolerance as default, and set Rough Thick to 0.2,
Enable Peck to NO. This means that there will be 0.2mm material left after rough cutting.

¥ Threading 1 - 53
mType: Threading ¥ Cutting Range
v ﬁ Primary
¥ Basic Cut Position PMTZ27454
I
,é.TTJ!erance and Steps Start Length 0
Limiting —
£ Path Setting L ThreadLen \
LY v- [ [l
Reset Calculate oK Cancel
¢ ||| ® | W | &€
Figure 159 Parameter Settings (2)

Limiting -Cut Position: Select a point that locates on the thread line.
-Start Length: Define the distance from the start point and Cut Position.
-ThreadLen: Define the length of threads.
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Notes:

For options in Limiting tab, select Cut Position as Figure 159 shows, and set Start Length to O, Threadlen to

0 or null. This means that threads will start from the selected point, ZW3D will calculate the thread length
automatically.

¥ Threading 1 D
3 Type: Threading ¥ Cutting Control
& ﬁPrlmary
Basic Cut Direction Right to Left
ol Tolerance and Steps Cut Regions. an
[ Limiting Number of Spring 1
§‘ Path Setting
w ik Link and Lead Hand of Thread Right Hand
i Lead In Pitch 2
L
=%| sad Out Clearance 2
= Display
PulloutLen 0
Station Point 10.2,50,0
v Finish Cut
Finish Depth 0.1
MNumber of Finish 1
Reset Calculate OK Cancel
4 by ¥ & | €

Figure 160 Parameter Settings (3)
Path Setting -Number of Spring: Define the number of starts.
-Hand of Thread: Define the rotating direction of threads.

-Pitch: Define the pitch.

-PulloutLen: Define the distance from the point that the tool begins to leave the part to the
end of threads.

-Finish Depth: Define the finish cutting depth.
-Number of Finish: Define the number of finish toolpaths.

Notes:

For options in Path Setting tab, set Number of Spring to 1, Hand of Thread to Right Hand, Pitch to 2, Finish
Depth to 0.1 and Number of Finish to 1. This means the threads will be 1-start and right-hand, and there
will be 1 finish cut after roughing.

% Threading 1
HT}rpe: Threading “ ! w Lead In
v ﬁPrimar}r
sli.- Basic Extend Distance 2
IgTollerance and 5teps
=|| | ¥ Lead Qut
Limiting = cad u
%Path Setting Extend Distance 2
g a1
~ | Link and Lead
,—-*Lead In
t-—| Lead Out -
Reset Calculate oK Cancel
- i . a :
¢ 4|t @

Figure 161 Parameter Settings (4)
Link and Lead -Extend Distance: Define an extra cutting distance before/after cutting the part.

Notes:

For options in Link and Lead tab, set both Extend Distance to 2. This means the cutting will get started
2mm earlier before cutting into the part and continue cutting 2mm after finishing the part.

STEP 05| Calculate the toolpath and verify it. The toolpaths are shown below.
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e

5.2.7 Drill

Before starting a drill operation, users should collect the hole information in advance, including the

diameter, depth, etc.

Figure 162 Threading Toolpaths

Click on the Ribbon Drill to add the operation in CAM Manager.

STEP 02| Add the profile in Features.

~ i@ Operations
g Facing 1
> 7= Rough Turn 1
70, Finish Turn 1
» i:gTurn Groove 1
0 Threadina 1
v & Turn Drill 1
Class : Finish
Tool : Dill 8mm
Parameters

B Features (ur ¢ Add

3 achine (undefil
Bl output

Customize menu

Define the tool as Drill 8mm.

<C

Drill @ Select Feature for operation
ri

—Select Feature

B3 Part : Spindle (1)

%3 Stock : Spindle_Stock.1 (2)

Create

Ok

Cancel

Figure 163 Create Drill Operation

Wiw ¥ ¢
Name | | Dill 3mm Type | Diil - | Subtype -] Addtolib || Loadfrom Lib
Tool Len (1) 150 ’ﬂl
Flute Len (FL) 125
SkD Shank Dia (5kD) 10
F ‘T L Flutes (F) 4

R4

Ta

L

Relief Angle (RA) 6

Tip Angle (TA) 118

Cutting Dia (D) 8

oK

STEP 04| Define the parameters. Options same as previous operations will not be listed here.

Apply

Reset Delete Cancel Save All

Figure 164 Threading Tool

Load All
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¥ Tum Drill 1

@ Type: Tum Dril

~ | g Primary
¥ Basic

¥ Basic

Speeds, Feeds

ol Depth and Thick

Turn Drill 1

{8 path setting ¥ Depth and Thick
= Display Diill Type PeckDrill
Hole Start

Depth 18

Depth Reference Helder

¥ Peck Setting

Max Peck Depth 5

Min Peck Depth 3

Retract Offset 1

Reduction Factor 0.2

Reduction Start 1
Reset Calculate aK Cancel
= D 1 ¥ E kL

Figure 165 Parameter Settings (1)

Primary -Drill Type: Select the drilling method.

-Hole Start: Define the start point of the hole.

-Depth: Define the hole depth.

-Depth Reference: Define which location on the tool should be the reference point to specify the
hole depth. When Drill Type is set to Center or Bore, this option is unavailable.

-Max/Min Peck Depth: Define the Max/Min depth for each peck.

-Retract Offset: Define the retract distance before each peck.

-Reduction Factor: Define the factor by which the peck depth is reduced. Please see HELP

document for detail.

-Reduction Start: Define the start number of pecks to use reduction factor.

Notes:

For options in Primary tab, keep Speeds, Feeds, as default, and set Drill Type to Peck Drill, Depth to “18”,
Depth Reference to Holder and leave Hole Start to null. This means that the drilling is a peck type, and the
distance from the beginning point to the tool holder is 18mm. ZW3D will find the start point of drilling

automatically.
¥# Turn Drill 1
«d Type: Turn Drill ¥ Cutting Control
v g Primary
& Basic Cut Direction Right to Left
ol Depth and Thick Return Distance 3
§=‘ p?th SElting Engage Distance 20
= Display
¥ General
Dwell Timel(s) 0
Tool Home Start 10.2,50,0
Tool Home End 10.2,50,0
Reset Calculate oK Cancel

4

14 ]

a L 2

Parameter Settings (2)

Path Setting -Return Distance: Define the distance from the start point of each peck to the top of the hole.

-Engage Distance: Define engage distance.

-Tool Home Start/End: Define the start/end point of drilling.

Notes:
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For options in Path Setting tab, set Return Distance to 3, Engage Distance to 20, Dwell Time to 0, and Tool

Home Start/end to station point same as previous operations. Keep others as default. This means the
drilling will start and end at the same point as station point.

Calculate the toolpath and verify it. The toolpaths are shown below.

UL

M0
Figure 166 Drill Toolpaths
5.2.8 PartOff

Click on the Ribbon PartOff to add the operation in CAM Manager.
Add the profile in Features.
Define the tool as PartOff 1.

8 Setup 1
] Geometry : EﬁE @ Select Feature for operation L= B
£ Clearances PartOff Select Feature
'( Frames
®6 Tactics 8 Part ; Soindle (1)
v gOperatiUns s profile 1
" Facing 1 o %3 Stock : Spindle_Stock.1 (2)
7 Rough Turn 1
T, Finish Turn 1
g8 Turn Groove 1
3 Threading 1
< Turn Drill 1
~ gl Part Off 1
Class : Finish e
Tool: PartOff 1
Parameters =
& Features [unde © S Create
3 Wachine (undefines Remave All
Bl output Custemize menu OK Cancel
Figure 167 Create Drill Operation
DR &
—
MName PartOff 1 Type Grooving = Subtype Parting Off R i Add to Lib Load from Lib
e |‘H2+ Nose Radius 0.2
Insert Width 4
Tip Angle 5
L1 Insert Thick 2
T Insert Length 10
in_" ‘?‘,:,M—LS Relief Angle 0
A H1 10 H2 10
H |«wz»
L1 S0 W1 12
L2 60 w2 12
L3 45 W3 8
oK Apply Reset Delete Cancel Save All Load All

Figure 168 Threading Tool
STEP 04| Define the parameters. Options same as previous operations will not be listed here.
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% Part Off 1 =R
ﬂE Type: Part Off ¥ Cutting Control
v h Primary

¥ Basic Cut Off Point PNT£11658

B Tolerance and Steps

Return Height 2
E Path Setting
~ g Link and Lead Geometry Corner None ks
i Lead In Station Point 10.2,50,0
%] Lead Out
= Display
Reset Calculate oK Cancel

¢ L tn | & (¥ & &

Figure 169 Parameter Settings (1)

Path Setting -Cut Off Point: Select the cutoff location.

-Geometry Corner: Define whether to add a chamfer or fillet corner at the cutoff position.
Notes:
Select the right end as the cutoff point and the same station point as previous.

STEP 05| Calculate the toolpath and verify it. The toolpaths are shown below.

s 00 X

Figure 170 PartOff Toolpaths

5.2.9 Solid Verify All Toolpaths

It is recommended to check all the toolpaths by Solid Verify after calculation.
Right-click on the text Operations in CAM Manager and select Solid Verify.
Click the play button to start the simulation.

Setup 1
va. ;p ¥ Solid Verify Session (=
.E”"‘Em & Insert Operation
v @Part: 5
@ prot | Insert Operation Folder Verify Tpath Show Tpath data
) ;mp{k . S Display operation list
2 Clearance 312 ;mnawT, DD“I o1
Calculate Missing . Rough Turn 1,
Sre 03. Finish Turn 1, 0D 1

0 Toctics
Q3 Show All/Hide All 04. Tum Groove 1, GV 1
~ [ Operatior - ‘ 05. Threading 1, TD 1

& Facing opy 06. Turn Drill 1, TD1
5 Rough [Ty Paste 07. Part Off 1, PartOff 1
e Finish T o o

= ACLTE Components

Bl Threaq = Spreadsheet Interface - Operation View

Stock Spindle_Stock.1

<TumD 8 Spreadsheet Interface - Feature View
i Part Of
3 Machine | 9__Solid Verify TargetPart | | Spindle
Bl output Analyze All Tool Paths Attschment
Create Output for Al
Create Qutput for Individual b W PI '4
Output
p Motion Delay Update Interval
#  Delete All Tool Paths
000 3 1
X Delete Al
Toggle Expand/Collapse Optimized Clash stop
Customize menu Verify Tpath Verify File Data

Figure 171 Solid Verify All Operations
5.2.10 Output NC File
STEP 01| Right-click on the text Machine in the CAM Manager and select Manager to call out Machine

65



2X Machining (LKL

Manager.

Define the Class, Post Configuration and Tool Changer as below.

+ Tusning Case 173~ [Spindie CAMI X | + %9 Machine Manager

Defindion Library
Machine Name | Machine 1 Machine
Lathe
Retsting Hesd
) i%0n
ZW_Tuming F:
RV Arcs Ves
V2 Arcs No
DX Ares No
Check MULTAX Ve
MULTAX No
BccursteRAPD: Mo
Loeation Teal O register Hregistes Scale 1
Dill 2 a0 5
01 2 2 Rewind Ve
- N B Increment 1
4 PartOff 1 4 4 cuteom L =
Offcet Registers
™1 5 5 NC Extension nc e Reotary Axes and Offsets.
P S D Lm0 ‘machine_allmdf Limits.
Add A A oo R Remove All Open Machine Definition File | Legacy Definition Files || Add To Apply Fites —>
ok Cancel oK Apply New Reset Cancel

Figure 172 Machine Manager

STEP 03| Double-click on text Output in CAM Manager to add an output NC.

STEP 04| Right-click on text Output in CAM Manager and select CL/NC Setting to call out Output Program
dialog. Then define output file location.

STEP 05| Right-click on text NCin CAM Manager and select Add Operations to include all the operations we
have created.

STEP 06| Right-click on text NCin CAM Manager and select Output NC.

v . Operations

8" Facing 1 @ Output Program =3
7 Rough Tum 1
Ji, Finish Turmn 1 PartId Ne
g5 Turn Groove 1 Programmer Administrater
380 Threading 1 Coolant From Tool M
A Turn Drill 1
g Part Off 1 Toolpath Space | | Machine
, Machine : Machine 1
v - achi
Eéu::);t B insertNC Relation Frame = Machine
Insert NC Folder Tool Changes Output M
Tool Num Tool Id &
Qutput CL
Speeds/Feed Output i
Output NC = uipy
Output Operation List Comment
CL/NC Setting
Operation List Setting
Folder Name Fi\
X Delete All
Display Output
Toggle Expand/Collapse
T A |
Customize menu CK

Figure 173  CL/NC Setting

hd . Operations

@l Facing 1 .
=]
2% Rough Tum 1 @ Select Operation for Output 23
i Finish Tumn 1 Select Operations
&4 Turn Groove 1
3 Threading 1 g/ Facing1 |
“A Turn Drill 1 & Rough Turn 1
g Part Off 1 Ty Finish Turn 1
3 Machine : Machine 1 =g Turn Groove 1
~ B output Add O N B0 Threading 1
Blnc |1 perations @ Turn Drill 1
g5 Part Off 1
4§ Rename
X Delete
Setting
Duplicate OK
Custom CL Cmd
Cancel
Customize menu

Figure 174 Add Operations in
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~ i Operations

2" Facing 1

7 Rough Tum 1

% Finish Tum 1

5 Tumn Groove 1

3 Threading 1

< Turn Drill 1
g Part OFf 1
3 Machine : Machine 1

v B output

Rl

BINCT o add operations
Qutput CL
Output NC

Output Operation List

% Rename
X Delete
Setting

Duplicate
Custom CL Cmd

Custamize menu

Figure 175 Output NCFile

6 Epilogue

Thank you for your valuable time.
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Dismiss

In this tutorial, we’ve shown you how to create 2X milling and turning tool paths with the key parameters
explained in detail. We hope this tutorial can help you understand the way to apply 2X machining in ZW3D.

Notice: This tutorial is based on version ZW3D 2021, some functions or icons may not match the current
version. If you have any suggestions or questions about this tutorial, please contact us at

ZW3D Global Website: https://www.zwsoft.com

ZW3D Support Team: sales@zwsoft.com
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