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Mastercam for SOLIDWORKS Dynamic Milling—Introduction

INTRODUCTION

Mastercam’s Dynamic Motion toolpaths deliver powerful benefits that help you get the most out of any machine.

These 2D and 3D high speed dynamic milling toolpaths utilize the entire flute length of their cutting tools to achieve
great efficiency in milling. They are designed to maximize material removal while minimizing tool wear.

Additional benefits you gain by using high speed dynamic milling toolpaths include:
« Tool burial avoidance
o Minimum heat buildup
« Better chip evacuation
« Extendedtoollife

This tutorial introduces you to Mastercam's intelligent, application-specific, 2D and 3D high-speed dynamic milling
toolpaths.

Tutorial Goals

« Learnthe benefits and uses of the dynamic toolpath types
« Create basic dynamic toolpaths
« Create stock models

« Learnto use other Mastercam toolpath utilities

Note: You must have a 3D license to complete the Dynamic OptiRough chapter.

WARNING: Screen colors in the tutorial pictures were modified to enhance image quality; they may not

match your Mastercam for SOLIDWORKS settings or the tutorial results. These color differences do not
affect the lesson or your results.




Mastercam for SOLIDWORKS Dynamic Milling—Introduction

Estimated time to complete this tutorial: 5 hours

General Tutorial Requirements

All Mastercam 2019 for SOLIDWORKS tutorials have the following general requirements:

You must be comfortable using the Windows® operation system.
You must have a seat of SOLIDWORKS® 2015 or higher to complete this tutorial.

Each lesson in the tutorial builds on the mastery of the preceding lesson's skills. We recommend that you com-
plete themin order.

Additional files may accompany a tutorial. Unless the tutorial provides specific instructions on where to place
these files, store themin a folder that can be access from the Mastercam 2019 for SOLIDWORKS workstation,
either with the tutorial or in any location that you prefer.

You will need an internet connection to view videos that are referenced in the tutorials. All videos can be
found on our YouTube channel:
www.youtube.com/user/MastercamTechDocs


http://www.youtube.com/user/MastercamTechDocs

Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

DYNAMIC TOOLPATHS OVERVIEW

The following toolpaths use Dynamic Motion technology:
« Dynamic Contour
. Face
« Dynamic Mill
o Peel Mill

« Dynamic OptiRough
Each toolpath has various benefits that make them unique from each other and their standard counterparts.

Dynamic Toolpath Types

Dynamic Contour

The Dynamic Contour toolpath creates a familiar contour operation using dynamic motion and specialized options
found only in dynamic toolpaths. The dynamic motion prevents tool burial and binding in small radii corners. Addi-
tionally, you can specify how Mastercam machines any material left on the walls.

(. )




Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Face

The Face toolpath, when the Style is set to Dynamic, quickly cleans stock from the top of a part and creates an even
surface for future operations. You can base the toolpath on either chained geometry or on the current stock

model.

Dynamic Mill

The Dynamic Mill toolpath machines pockets, leftover material, standing bosses, or cores. By setting the Machining
region strategy to Stay inside or From outside, you can create a pocket toolpath that utilizes dynamic motion or a
facing operation that has island avoidance capabilities.

By selecting the Stay inside strategy, Dynamic Mill becomes a pocket toolpath that utilizes dynamic motion. You
select a boundary, areas to avoid, and set tooling, parameters, entry method, and linking values to generate the
toolpath. Material is removed from the inside to the outside in a highly efficient manner.




Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

By selecting the From outside strategy, Dynamic Mill becomes a facing operation that has island avoidance cap-
abilities. This movement creates a toolpath that is allowed to move outside the selected material and removes from
the outside to the inside.

By enabling Rest Material on the Stock page, the Dynamic Mill toolpath removes material left by previous oper-
ations using dynamic motion. The Dynamic Mill operation calculates how much material to remove based on pre-
vious operations or previous roughing tools. Only unmachined areas are processed for a Dynamic Mill operation.




Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Peel Mill

Peel Mill, with the Cutting strategy set to Dynamic Peel, allows for efficient milling between selected chains. It
uses a dynamic style of motion with accelerated back feed moves when the tool is not engaged in material. For a
single chain, you define the width of the cut. Otherwise, the width is defined by the area between two contours.

(. )
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Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Dynamic OptiRough

The Dynamic OptiRough toolpath is currently the only 3D toolpath that uses Mastercam’s Dynamic Motion tech-
nology. It supports cutters capable of machining very large depths of cut. A single Dynamic OptiRough toolpath can
cut material in two directions: on stepdowns (-Z) and stepups (+Z). This bi-directional cutting strategy removes the
maximum amount of material with the minimum amount of stepdowns, significantly reducing cycle times.

Similar to Dynamic Mill, you can select From outside or Stay inside when machining. However, instead of selecting
regions, you select machining geometry, avoidance geometry, and containment boundaries.

11



Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Dynamic Toolpath Selection

The Dynamic toolpaths, especially the Dynamic Mill toolpath, require a unique way of understanding chain selection.

Dynamic Contour does not require a closed chain to calculate a toolpath. All geometry selected will be cut by the tool
motion. Peel Mill requires at least one open chain and no closed chains.

Dynamic Mill allows you to have even more control over your chaining by allowing you to select multiple kinds of

regions with one toolpath. The types of regions are listed below:

Chain Manager @

W X

Selection | Chains

Chains L

Machining Regions

Machining Regions
Ayoidance Regions
Air Regions
Containment Regions
Entry Chains

I

« Machining Regions: Areas to be machined.

« Avoidance Regions: Areas to be avoided during machining. Multiple avoidance regions can be selected.

« Air Regions: Areas that contain no material and allow the tool to travel through it when machining.

. Containment Regions: Areas that limit tool motion.

« Entry Chains: The point where the tool enters the part.
If the machining regions are open chains, you can extend the open chain to stock with the Open chain extension
to stock options. You can also close the open chains with open Air regions, connecting the start and end of the

open Machining regions. If no open chains are selected, and no Open chain extension to stock options are
selected, they will be automatically closed with a straight line.

For more information, view Mastercam’s Help.

12



Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Dynamic OptiRough, as it is the only 3D Dynamic toolpath, uses a different type of selection method compared to
the other Dynamic toolpaths. After selecting your geometry in the Chain Manager, the Model Geometry page of
the Surface High Speed Toolpaths - Dynamic OptiRough dialog box displays, allowing you to make further
changes.

B 7 Surface High Speed Toolpaths - Dynamic OptiRough *

¥ W

M achining G eormetry Avoidance Geomeatry

Toal Mame Entities  'Wall Stock Floor Stock, MName Entities  'all Stock Floor Stock,
..... Halder . machinitg 03 03 . avoidance 1.0 1.0

(= Cut Parameters
Trangitions
Steep / Shallaw
[#)-- Linking Parameters

[#--- &rc Filer / Tolerance

----- Planes

----- Coolant

----- Canned Text b4

Guick Yiew Settings

Tool END MILL WI...
Tool Diameter 20

Comer Radius 2

Feed R ate 2B44.6

Spindle Speed 5347

Coolart aff

Tool Length 104 € > € >
Length Offzet 5
Diameter Off... 5 ' + (s +
Cplane / Tpl.. MASTERCAM...
Formula File Default Formula
Auiz Combin...  Default [1]

+ = edited

2 = disabled ®

)

« Machining Geometry: Geometry to be machined. You can have multiple machining groups.
. Avoidance Geometry: Geometry to be avoided. You can have multiple avoidance groups.

» For each geometry group, you can assign variable stock to leave values on its walls and floors.

13



Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

You can then use the Toolpath Control page to set containment parameters for the Dynamic OptiRough toolpath,

which controls the tool's position around the boundary of your part.

B 7 Surface High Speed Toolpaths - Dynamic OptiRough

¥ W

----- Toolpath Type -

----- Model Geometry Containment boundary

----- Toolpath Control

..... Tool Boundary chains: 1] k ®

----- Huolder

----- & Stock
(= Cut Parameters

;:ansit;ogi i Strategy:
b ) allaw q
F i

[#--- Linking Parameters © e et

..... () Stay inside
[#--- &rc Filer / Tolerance

..... Flanes Contain:

----- Coolant Toal tip

""" Eanned Text e Tool contact poirt
£ >

. . . Compensate to:

Quick Yiew Setings O Inside
Tool END MILL WI...
Cent
Tool Diameter 20 el
Comer Radius 2 O Outside
Feed R ate 2B44.6 00
Spindle Speed 5347 :
Coalant off Include tool radius
Tool Length 104
Total offset distance: 0o

Length Offzet 5

Diarneter Off... 5

Cplane / Tpl.. MASTERCAM...
Formula File Default Formula
Auiz Combin...  Default [1]

+ = edited
2 = dizabled

Approsimate start point
Curves

Fuaints

[V %

)

Dynamic Milling Parameters

Several parameter options separate the Dynamic operations from their standard counterparts. These parameters

are on the Cut Parameters, Entry Motion, and Contour Wall pages.

« Micro lifts

« Entry methods

« Entryfeeds/speeds
« Contour wall

« Approach distance

Micro lift options allow the tool to rise above the floor of the part for the portion of the toolpath that is not remov-
ing material. Benefits of the micro lift include chip clearing and avoiding excess tool heat. The feed rate is con-

trollable for the back move as well.

kation < Gap zize, micro lift

icra lift distance 025

2500.0

Back feedrate

14



Mastercam for SOLIDWORKS Dynamic Milling—Dynamic Toolpaths Overview

Entry methods provide several ways to enter the material for a Dynamic Mill toolpath. Options range from a simple
helix to a medial path with trochoidal motion to a selected open chain. Mastercam’s Help contains detailed inform-
ation on each of these methods.

E ntry method

Helix anly e

Helix only
Helix followed by full medial burial

Helix fallawed h',' trachoid medial
Prafile

kedial

Custam, uze enty chain

F'Iunge anly

0.0

Use Entry feeds and speeds to avoid placing too much load on the tool upon entry. Set a short dwell interval after
entry to allow the spindle to reach the necessary speed before beginning material removal.

Entry feeds / speeds

R armp feed rate

R amp zpindle zpeed 3500

Diwell before cut spindle speed

Contour wall parameters provide input for remaining stock and previous tool information. The values entered help
Mastercam to calculate the most efficient material removal strategy when machining part walls.

Radiusz of tool that shaped the stock, 120
kin toolpath radius that shaped the stock
Stock thickness 05

The Approach distance parameter allows you to add a specified incremental distance to the beginning of the
toolpath’s first cut.

Tip comp Tip w E"

—

Approach distance |12.0 Eattom left w
Firzt mass nffest 0.0 |

Dynamic toolpaths create highly efficient motion based on selected chains and surfaces. They are part of the group
of 2D and 3D High Speed Toolpaths (HST). The dynamic toolpaths have many similarities to standard Pocket, Con-
tour, and Area Roughing toolpaths, but with the stated enhancements.

Creating and reviewing the motion of dynamic toolpaths is the best way to learn about the benefits and uses.
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CHAPTER 1
THE DYNAMIC MILL TOOLPATH

The Dynamic Mill toolpath machines pockets, open pocket shapes and standing cores, or material left from previous
operations.

In this lesson, you will create two Dynamic Mill toolpaths. The first one will clear material around the outside of the
part. The second Dynamic Mill toolpath uses the previous one as a source operation for removing the remaining
material on the top of the part.

Lesson Goals

« Setup stock
« Create two Dynamic Mill toolpaths
« Preview region chains

« Verify the created toolpaths

Exercise 1: Opening Mastercam for SOLIDWORKS
1. Start SOLIDWORKS.
2. Select Tools, Add-Ins.

File View | Tools | Help i
|

SOLIDWORKS Applications 3
Kpress Products 2
Design Checker 2
Compare 2
bAarrn 3
Add-Ins...
7 ettings...
{g} Options...

The Add-Ins dialog box displays.
3. Find Mastercam 2019 for SOLIDWORKS in the Active Add-Ins list, and then do the following:

a. Toload the Mastercam 2019 for SOLIDWORKS add-in for the current session, select the checkbox to
the left of the Mastercam 2019 for SOLIDWORKS entry.

b. Toload the Mastercam 2019 for SOLIDWORKS add-in at every SOLIDWORKS start-up, select the check-
box to the right of the Mastercam 2019 for SOLIDWORKS entry.

17



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

c. Click OK to close the dialog box.

AEFF IVIQILEI RO 20§ I LI VYA TR D

«# Mastercam 2019 for SOLIDWORKS

o

] SOLIDWORKS SDEXPERIEMNCE SmartLink
] SOLIDWORKS XPS Driver 2017

oo

4. After afew momentsthe add-in loads. When you open a part, the Mastercam2019 tab displays in
SOLIDWORKS.

Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | Mastercam2019 |
I

Exercise 2: Setting up the stock

In this exercise, you will set up stock that will be used for the first toolpath.

1. Openthe part file, DynamicMil1l, provided with this tutorial.

2. Save the part as DynamicMill-xxx, replacing xxx with your initials. You may be asked to save the part file to
the current version.

3. Selectthe Mastercam Toolpath Manager tab to display the Toolpaths Manager.

@ B R 4| &( &
N

% DynamicMill (Default<<Default>_Display State 1>)

r ﬁ] History
Mastercam for SOLIDWORKS automatically adds a default machine to the Toolpaths Manager upon opening a
file.

G B 4| € |
Configuration: Default v

Py ( Hhix ERLFEol. 7 @
Ax A Y an$ (NE

EEE = arop-=1
=-JlL Properties - Mill Default M@

T o

------ # Tool settings

: ..... O Sb:":k Setup
=88 Toolpath Group-1

18



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

4. If you do not have the correct default machine, select Mastercam2019, Mill Machines, Default from the
Tools menu.

Insert | Tools | Window  Help - | Dynamicl
b SOLIDWORKS Applications L = [E Transform ' E « m
ti-Axis | F Xpress Products » athe % Tooloath Trim Toolpath CAD Graphics | Stock | Advanc
paths . | e =raph _— e,

Mastercam2019 3 Mill Machines k tg'! Default )
e Lathe Machines 4 —
WORKS A T Asset Publisher.. @t 21 Manage List i
Router Machinesz 4
y §o Defeature... i@ Plane Manager Customize Menu
T+ Export To AEC...
M Stock Model
I : [ P

5. Select Stock setup in the Toolpaths Manager.

EIEE Machine Group-1
EI 1l Properties - Mill Default

The Machine Group Properties dialog box displays.

6. Onthe Stock Setup tab, click Bounding box.

Select comers... MNC| extents

All Entities

v | X | ?

The Bounding Box/Cylinder function panel displays.

19



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

7. Setthe following parameters:

Bounding Box/Cylinder @
v X

Bounding Box/Cylinder ~
[+] All ltems

Make Geometry

|:| Make corner points
|:| Make Center Point

|:| Make face center points

Expand ~
X o 2
¥ o 2
Z :
U] cylindrical w

« Ensure that All Items is selected. This creates a bounding box around all entities.

« Select Make Geometry. This creates a closed boundary of lines that will be used for the Dynamic Mill
toolpath.

« Expand Z by 1.0. This enlarges the bounding box in the Z axis.

8. Click OK to accept and create the boundary, and return to the Machine Group Properties dialog box.

20



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

9. Click OKinthe Machine Group Properties dialog box. The part now displays with the stock boundary and
geometry.

You have now created the necessary stock and geometry to create the Dynamic Mill toolpaths.

10. Save your part.

21



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

Exercise 3: Creating the first Dynamic Mill toolpath

You now create the first Dynamic Mill toolpath to machine the outside of the part.

1. Select Dynamic Mill from the 2D HighSpeed menu on the Mastercam2019 tab.

» = Iy
jture-Based 2D Point/Circle L
‘oolpaths Toolpaths Toolpaths @ Toc

- - - -

Id-lns | Ma: b

Area
00 Peel
[iif: Blend

The Chain Manager displays.

2. Ensure that you are on the Selection tab and Selection is set to Machining Regions.

Chain Manager @
v X

Selection | Chains

Tool Plane ~

E | Mastercam Top

i ~
l: Machining Regions :l e

0
3

Machining regions are areas to be cut.

22
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3. Select the bottom stock geometry shown below as the machining region:

4. Select the Chains tab in the Chain Manager.

5. Select Chain #1 in the chains list.

Selection

Chains

Chains

| Machining Regions

-
b 4

23



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

6. Ensure that the chain direction matches the direction shown below:

7. Use Reverse to reverse the chain if necessary.

N
ITE
~
Start point ~

CUR

8. Select the Selection tab.

24



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

9. Select Avoidance Regions from the Selection drop-down.

Tool Plane Ea
E | Mastercam Top |
Selection Ea

Machining Regions

ot

Machining Regions

Ajr Regions
Containment Regions
Entry Chains -

&,

—

Avoidance regions are areas to avoid during machining. In this case, you want to avoid the part and clear out
the area between the stock boundary and the part.

10. Select the Bodies filter.

! | Mastercam Top |

Selection

Avoidance Regions

0,

¢

—

This filters your selections to only bodies.

25



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

11. Select the entire part body as shown below:

The Project to Tool Plane option is automatically turned on. This option projects the selected geometry to
the tool plane, so that you can see what geometry you have selected.

12. Select the Chains tab.

Chain Manager @
v X

Selecti:ﬁ Chains I

26
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13. Inthe chains list, delete Chain #2 - Chain #10 using Delete.

Chains Ca

|A'.m-idance Regions e |

Chain #1
Chain #2
Chain #3
Chain £4
Chain #5
Chain #&

Chain #7
Chain #8
Chain #9
Chain #10

&III

Chain #1 will be the only chain left. By doing this, you remove all of the internal chains, leaving only the exter-
ior chain.

14. Select Chain #1 in the list. It will display as shown below:

27



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

15. Click OKin the Chain Manager to accept the chains and begin creating the toolpath.
The 2D High Speed Toolpath - Dynamic Mill dialog box displays.
16. Onthe Toolpath Type page, set the Machining region strategy to From outside.

kd achining region strategy
() Stay inzside

(®) From outside

Dpen chain extenzsion to stock
(®) Mone [ighare stock)

() Tangent
() Shortest distance

From outside uses free-flowing motion to machine features such as standing bosses or cores. This is the
strategy you want to clear the outside of the part.

Before continuing with the toolpath creation, you will preview your toolpath chains to ensure that you have
selected the geometry that you want.

17. Click Preview chains.
Entry chain

o I

&P
Preview chains F
?

v || B

Your part then displays as shown below:

28



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

Mastercam for SOLIDWORKS displays your material in the red and black crosshatch, the motion region as
blue, and the tool containment as yellow. By using Preview chains, you can determine if that is what you want
from the toolpath before entering any parameters.

You can change these colors by selecting the Color button or in the Colors page of the System Con-
figuration dialog box.

18. Click Preview chains again to turn off the display.

19. Select the Tool page.

- Toolpath Tepe ~
.....
= Halder

20. Click Select library tool.

| b

Select ibrary tool... ] Filker &1

|

The Tool Selection dialog box displays.

21. Select Filter.

e

280 of 280 toolz

Dizplay mode

() Tools
The Tool List Filter dialog box displays.

29
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22. Select None to remove all filters, and then select EndMill3 Bull. This ensures that you are only showing Bull
end mills tools.

Tool List Filter

Tool Types

| &=

-
4

mn%ﬁ

§ |
]
I

g

Mrerating mackinn I kit rmackinn

UL
| 4P
il

| o) P | )
o= i) & &

h
i
W
|

= % - =

Note: You can also double-click on a tool image to set the filter.
23. Click OKinthe Tool List Filter dialog box.

24. Inthe Tool Selection dialog box, select the END MILL WITH RADIUS - 20/R1.0 tool. If necessary, expand
the Tool Name column to view the entire tool name.

# Tool Mame Holder Mame  Dia. Cor.rad. Length  #Flutes  Type Rad . ™
El ] EMD MILL WITH RADIUS - 10/ R2.0 - 0.0 2.0 180 1 Bulle.. Come
gl 4] EMD MILL WITH RADIUS - 8 A R0.5 - 8.0 05 130 4 Bule.. Come
1] 3] EMD MILL wITH RADIUS - 12 /ROA - 120 05 180 4 Bulle.. Come
El ] EMD MILL WITH RADIUS - 10/ R1.0 - 0.0 1.0 180 1 Bulle.. Come
1] ] EMD MILL wITH RADILS - 20 / R4.0 - 200 40 320 4 Bule.. Come
1] 3] EMD MILL wITH RADIUS -5 /RO5 - 5.0 05 an 4 Bulle.. Come
] EMD MILL WITH RADIUS - 20 4 R1.0 - 4 Budle.
1] ] EMD MILL wITH RADIUS - B A R1.0 - .0 1.0 100 4 Bule.. Come
1] ] EMD MILL WITH RADIUS - 12 /R1.0 - 120 1.0 180 1 Bule.. Come
El ] EMD MILL WITH RADIUS - B A ROD5 - E.0 n& 100 1 Bulle.. Come

25. Click OK in the Tool Selection dialog box to add the tool to the toolpath.
Note: You can also double-click the tool to add it to the toolpath.

26. Select the Cut Parameters page.

Cut Parameters

----- & Depth Cuts
b Entry Matian
bt Praak Thranah

30
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27. Setthe following parameters:

PR o g = !:E
Approach distance ottom left w

First pazs offset

0.0 |
Firgt pazs feed reduction A
0.0

Conventional feed rate

Stepover

Min toalpath radiuz

ap =ize
() Distance 200

(®) % of tool diameter 5000

. . o Cut order optirmization
kation < Gap zize, Micro lift s MNone -

bdicra lift distance Stock to leave on walls
Stack to leave on floors

Back feedrate

« Approach distance to 9.5. This adds a specified distance to the beginning of the toolpath’s first cut.
« Stepover to 50.0. Sets the distance between cutting passes in the X and Y axes.

« Minimum toolpath radius to 2.5. Mastercam uses this radius in combination with the Micro lift dis-
tance and Back feed rate parameters to calculate 3D arc moves between cutting passes.

« Micro lift distance to 0.0. Sets the distance the tool lifts off the part on back moves.
» Back feed rate to 0.0. Controls the speed of the back feed movement of the tool.

« Cut order optimization to None. Directs the toolpath to start at the most recently machined material
when cutting.

« Stock to leave on walls to 0.5. Leaves a defined amount of stock on the vertical drive geometry.
« Stock to leave on floors to 0.0. Leaves a defined amount of stock on horizontal drive geometry.
28. Select the Entry Motion page.

Elv" Cut Pararneters
----- & Depth Cuts
- & Break Through

EI ----------- Linking Parameters
i I Hrre 4 Ral Print:
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29. Setthe following parameters:

Entry method

Helix anly e

Chain geometmy

o s || @

Helix radius

] Center on point

£ clearance
(®) Plunge angle

() Entry pitch

M1 Coters b ik
« Helix radius to 0.0. Sets the radius of the entry helix.
« Z clearance to 0.0. Sets an extra height used in the ramping motion down from a top profile.
« Plunge angle to 0.0. Sets the angle of descent for the entry move and determines the pitch.
This toolpath does not enter down into the stock, so you do not need to set any entry parameters.

30. Selectthe Linking Parameters page.
F s DTN MU
L Break Thraugh
[ Lirkirny Parameters
L - Home / Ref. Points

Soem Cilbmr ! Tomlmr mimmm
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31. Setthe following parameters:

[] | Clearance... 0.0 Abzolute
[mizremental

Azzociative

Ilze clearance only at the start and end of operation

(:l Retract. .. )E. 1] Abzolute
|nzremental

Azzociative

Feed plane. .. () sbzolute

(®) Incremental
() Azsociative

Top of stack... (®) Absalute

() Incremental
() Azzociative

Depth... m ® shsalute

() Incremental

\_ (O Aszociative /
» Deselect Retract. The retract distance is the height that the tool moves up to before the next tool
pass.

« Change Top of stock and Depth to Absolute. Mastercam measures absolute values from the origin
0,0,0.

32. Select Depth to return to the graphics window.

- Depth... - (®) Abzalute
() Incremental

() Aszociative

This determines the final machining depth and the lowest depth that the tool descends into the stock. In this
case, the machining depth will be in the middle of the part because Dynamic Mill uses the entire tool to cut.
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Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

33. Select the edge shown below:

B

34. Click OK to accept the edge as the depth. Your Depth should be -15.24.

35. Click OKinthe 2D High Speed Toolpath - Dynamic Mill dialog box to generate your toolpath.

36. The toolpath will display as shown below:

37. Save your part.
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Exercise 4: Creating the second Dynamic Mill toolpath

You will now create a second Dynamic Mill toolpath using the Rest material option.

1. Inthe Toolpaths Manager with the Dynamic Mill toolpath selected, select Toggle display on selected oper-

ations.

Py HhIx ERWFEol. 7 @
{2n v+

EI--EE Machine Group-1

e ¥ Tool settings

PR O Stock setup
2128 Thanlnath Gronn-1

This will hide the display of the first toolpath and keep your graphics view clean while you create another

toolpath.

2. Select Dynamic Mill from the 2D HighSpeed menu on the Mastercam2019 tab.

N [ Iy
jture-Based 2D 2D Point/Circle

‘oolpaths HighSpe... | Toolpaths Toolpaths

- - - -
.

L
Toc

ld-Ins | Ma:| Bl Dynamic Mill

Area
0 Peel
[iif: Blend

The Chain Manager displays.

3. Ensure that you are on the Selection tab and Selection is set to Machining Regions.

Chain Manager @
v X
Selection | Chains
Tool Plane ~
]
# | Mastercam Top
-
Selection ~

(Machining ReginnD e

3

35



Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

4. Select the geometry shown below as the machining region.

The selection is the same geometry used in the first Dynamic Mill toolpath.

5. Select the Chains tab and select Chain #1.
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6. Ensure that the chain is going in the direction shown below. If necessary, use the Reverse button.

7. Select the Selection tab.

8. Select Avoidance Regions from the Selection drop-down.

Tool Plane LA

E | Mastercam Top |

Selection L)

Fachining Regions w

Machining Regions
Air Regions
Containment Regions

Entry Chains
L

&

—
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9. Right-click on the edge shown below and choose Select Tangency:

W K
»  Cancel

Select Tangency

Select Loop

Customize Menu

Select Tangency automatically selects the same type of entities that are tangent to your initial selection of
an edge, curve, or face. The selected edges display as shown below:

10. Click OKin the Chain Manager to accept these chains.
The 2D High Speed Toolpath - Dynamic Mill dialog box displays.
11. Select the Tool page.

............. Toolpath Type ~
.............
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12. Inthe Tool List, select the tool that was used for the previous Dynamic Mill toolpath, which is END MILL WITH
RADIUS - 20/R1.0.

Tool diameter; [20.0

# hssembly Ma.. ToolM Halder M
zzembly Ma ool Name pider Hame Corner radiug: |1.0

EMD MILL ...

EMD MILLWITH RADIUS - 20 /A1.0 |

Length offget:
Diarneter affzet:

T ool name:

Tool # |5

il

Head #:

13. Select the Stock page.
= Holder

EI Cut Parameters
43 Depth Cuts

- [N

14. Select Rest material.

Rest matenal

ampLteE remalhing stack, framm:

(®) &l previous operations

|.-’-‘-.II qroups R

i) One other operation

i) Roughing Taol

This enables the page and tells Mastercam to calculate the cutting passes based on the remaining stock.
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15. Setthe following parameters:

Fiest maternial

Compute remaining stock. from;

EI--E% M achine Group-1

G2l Properties - Mill Default ki
() Al previous operations I':'I---O_

PV
(®) One other operation

AT

L) Roughung ool

[harneter: 0.0
Corner radius: 0.0
£
B
e
-
N
b
Adjustments to remaining stock: N

(®) Use az computed

griore small CLzsps

« Set Compute remaining stock from to One other operation. This calculates the remaining stock
from a single operation.

« Inthe Operation List, select the 2D High Speed (2D Dynamic Mill) toolpath.

« Set Adjustments to remaining stock to Use as computed. This option makes no adjustments to the
stock model.

16. Select the Cut Parameters page.

----- W Shock

: Cut Parameters
-3 Depth Cuts
............. Entr_|r| b ation

P [ [
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17. The parameters are the same as the previous operation’s, so ensure that your toolpath matches the para-
meters shown below:

[Ny

W
Notort

First pass offset 0

Approach distance

First pass feed reduction

i

Conventional feed rate n.a
Stepover ‘ 100 |
tin toolpath radiug ‘EI.E |
Gap zize
() Distance 20.0
(®) % of tool diameter 500.0

Cut order optimization

Mation < Gap size. Micro hift

Micro lift digtance Stock to leave an walls

Stock to leave on floars

Back feedrate

18. Select the Entry Motion page.

EI-.«-‘ Cut Parameters
---- & Depth Cuts

e C ritry M oation
e Break Through
Linking Parameters
I Hrme f Bef Print:

19. The parameters are also the same as the previous operation’s, so ensure that your toolpath matches the para-
meters shown below:

Entry method

| Helix only e |

Chain geometmy

(0] Ly &

Helix radius
Trachaidal loop radius

Additional lat width

[ ] Center on paint

£ clearance
(®) Plunge angle

() Entry pitch

T C vkt Frmde } ammmd
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20. Selectthe Linking Parameters page.
F s DT var
e Break Through
e | irkirig Parameters
L - Home / Ref. Paints

Aoem Cilbmr ! Talmr —inmm

21. Setthe following parameters:

( Feed plane... () Absolute )

(®) Incremental

() Aszociative it

( Top of stock. . m (®) Abzolute )

() Incremental

i) Azzociative I

Depth... 2794 (®) Absolute
i) [ncremental

i) Azzociative I
« Feed plane to 2.5. Sets the height that the tool rapids to before changing to the plunge rate to enter
the part.
« Ensure that Feed plane is set to Incremental.
« Top of Stock to 0.0. Sets the top of the stock.
« Ensure that Top of stock and Depth are set to Absolute.

22. Click Depth to return to the graphics window.

-27.94 (®) &bsalute
() Incremental

() Azsociative
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23. Select the edge shown below:

N\

24. Click OKto return to the 2D High Speed Toolpath - Dynamic Mill dialog box. Your Depth should be -10.16.
25. Click OKin the 2D High Speed Toolpath - Dynamic Mill dialog box to generate your toolpath.
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26. The toolpath will display as shown below:

You will notice that the toolpath clears out the top of the part while avoiding the large feature that was selec-
ted as the avoidance region.

27. Save your part.
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Exercise 5: Verifying the toolpaths

Mastercam for SOLIDWORKS Dynamic Milling—1: The Dynamic Mill Toolpath

You will now verify both Dynamic Mill toolpaths with Mastercam Simulator. Mastercam Simulator allows you to verify
your toolpaths by using solid models to simulate part machining against a selected stock definition. Verify creates a

representation of the surface finish and shows collisions, if any exist. Use Verify to identify and correct program
errors before they reach the shop floor.

1.

Select Toolpath Group-1 in the Toolpaths Manager.

EI--EE Machine Group-1
=1l Properties - Mill Default

Eed (2D Dynamic Mill) - [t
----- D Parameters
e a #5-M20.00 BULL EMDMILL - EMD MII

This will select both Dynamic Mill toolpaths.

Select Verify selected operations.

Configuration: Default

" k xk -., -x HE&‘ '::|1 -_. ? I@l
% o v A : % n&, El

EIEE Machine Group-1
=1l Properties - Mill Default MM

==

Mastercam Simulator displays.
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3. Right-click in the graphics view and select Fit and Isometric from the menu. Mastercam Simulator should
match the image shown below.

Home View Verify ~ @
- - T l [[] Toolpath  [J] Steck [¥f] Wireframe [J] Machine "t’l % L
ST O » L || [

Tool [[] Initial Stock [«] Gnemon [ /] Machine
Backplot ' Verify Simulaticn Stop Tool X All Current Segment  Toolpath | Demonstration
Conditions ~ Components =[] Workpiece [] Fixtures Axes Operations Operation - Tools ™
Mode Playback Visibility Operations
Move List ~ 0 x

Operation Nan 2D High Speed .
Operation Nur 1D: 1 (1 of 2)
Tool Number  #5 - END MILL WI'
Tool Orientatic 0.000; 0.000; 1.001
Tool Tip Positic -89.493; -38.123;+
Machine
Axis Values

4 Toolpath Info
Feed Length  2846.792
Feed Time 1min 2.33s
Min/Max X -96.734 /7 96.679
Min/Max ¥ -66.643 / 21.390
Min/Max Z -15.240 7 4.000
Rapid Length  43.967
Rapid Time 0.21s
Total Length  2890.760
Total Time 1min 2.54s

4 Verbose
Coolant Off
Compensation Computer

- 43 Compensation Left

Feed Rate 12500.000
NC Code G0
Spindle Speed 5347.000

w—p—+ . Mave List | Collision Report

Enhancing Model T 100%

4. Viewthe Move List, which displays all pertinent information about the toolpaths being verified. The two
Dynamic Mill toolpaths are able to machine the part in the time shown with the given parameters.
Min/Max ¥ -bb.b43 / 21.390

Min/Max 7 -15.240 / 4.000
Rapid Length  43.967
Rapid Time 0.21s

Total Time 1min 2.54s

4 Verbose
Coaolant OFf

5. PressPlay to preview the toolpath motion for both operations.

Y

L Precision |4 > [ 2 2 T 2 I P, E’

A,

o -~

6. Once you are satisfied with your results, close Mastercam Simulator.
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7. Save your part file.

The Dynamic Mill toolpaths easily and quickly remove all of the stock on the outside and prepares the part for any
other necessary operations. In the next lesson, you will create a Face toolpath to further machine this part.

47



48



CHAPTER 2
THE FACE TOOLPATH

Face toolpaths quickly clean the stock from the top of a part and create an even surface for future operations. This
toolpath can be based on chained geometry or on the current stock model.

For this lesson, you will create a Face toolpath on the top of the part from the Dynamic Mill lesson.

Lesson Goals

« Create a Face toolpath
« Preview the toolpath before it has been created

» Verify the created toolpath

Exercise 1: Creating the Face toolpath

1. Open the part file, FaceMi11, provided with this tutorial or use your part file created from the Dynamic Mill
lesson.

2. Ifyou are using your part from the previous lesson, select Toggle display on selected operations on the
Toolpaths Manager. This will hide the two Dynamic Mill toolpaths and keep the graphics view clean.

P Hhix ERWwFEolL 7 @
@ van4$ |xE

=-38 Machine Group-1

3. Save the part as FaceMill-xxx, replacing xxx with your initials.

4. Select 2D Toolpaths, Facing from the Mastercam2019 tab.

(=] I = i
20 2D Paint/Circle Lathe W-
High5Spe... | Toolpaths | Toolpaths | Toolpaths

tercam201Y [ Contour

Model Chamfer

The Chain Manager displays.
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5. Select the face shown below:

’//""

6. Click OKinthe Chain Manager.
The 2D Toolpaths - Facing dialog box displays.
7. Select the Tool page.

............. Toalpath Type 2
.............
............. Halder

8. Select the END MILL WITH RADIUS - 20 / R 1.0, which was used in the previous two Dynamic Mill toolpaths.
If necessary, expand the Tool Name column to see the entire tool name.

Tool diameter; [20.0

# hssembly Ma.. ToolM Halder M
zzembly Ma ool Name pider Hame Corner radiug: |1.0

EMD MILL ...

T ool name:

EMD MILLWITH RADIUS - 20 /A1.0 |

Tool # |5 Length offset: |2

Diameter offzet:

Head #:

il

9. Select the Cut Parameters page.

ut Parameters

- Depth Cuts

- Linking Parameters
L Home / Bef. Paointz
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10. Setthe following parameters:

Gt-"' le Diyramic v )

Tip comp Tip e @

Rall cutter around carners Sharp

Stock to leave o walls

él:u:k to leave on floors

ki

Mastercam for SOLIDWORKS Dynamic Milling—2: The Face Toolpath

Across averlap 50.0 % 100

Alang overlap 1100 220
Approach distance |5':'-':' z (10.0 |
Exit distance 50.0 ¥ 10.0
Gerneral start location Battan laft et

4

@a:-:. ghepover | 50.0 10.0 D

(®) Climb () Conventional

Rewverze direction of last pass

Auto angle

R oughing angle: 0.0

Move between cuts

Feed rate between cutz: A0.0

« Style to Dynamic. Creates a smooth controlled motion that cuts from the outside to the inside, main-
taining a constant load on the tool with minimal entries and exits.

« Stock to leave on floors to 0.0. Sets the amount of stock to leave on the floors during machining.

« Maximum stepover to 50.0. Sets the distance between adjacent passes in the toolpath.

11. Select the Linking Parameters page.

=+ Cut Parameters

L - Depth Cuts
[ Lirkirny Parameters
- Harne / Ref. Points

i tirm Filkar ! Trleranes
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12. Setthe following parameters:

~N

] Retract. . 250 Abzolute
|nizremental

Azzociative i

Feed plane. .. () Abszalute

(®) Incremental
() Azzociative (0]

Top of stock... (®) Absolute

() Incremental

\‘_ () Azsociative _/I i

L— —/

— Depth... () Absalute

(®) Incremental

() Azsociative i

« Deselect Retract. Sets the height that the tool moves up to before the next tool pass.

« SetFeed plane to 2.5. Sets the height that the tool rapids before changing to the plunge rate to enter
the part.

« Set Top of stock to 0.2. Sets the height of the material in the Z axis.

Before clicking OK, you will first preview the toolpath. Previewing toolpaths allows you to view the toolpath
before generating it so that you can make adjustments as necessary.

13. Select Preview toolpath on the 2D Toolpaths - Facing dialog box.

B 2D Toelpaths - Facing

IO

EI v Cut Parameters
o Cepth Cutz
= e

52



Mastercam for SOLIDWORKS Dynamic Milling—2: The Face Toolpath

14. The toolpath will display on the part as shown below:

15. Click OKin the 2D Toolpaths - Facing dialog box to close and generate the toolpath.

16. Save your part.

53



Mastercam for SOLIDWORKS Dynamic Milling—2: The Face Toolpath

Exercise 2: Verifying the toolpaths
You now verify the two Dynamic Mill toolpaths created from the previous chapter and the Face toolpath together.
1. Select Toolpath Group-1 in the Toolpaths Manager.

This selects both Dynamic Mill toolpaths and the Facing toolpath.

EI-EE Machine Group-1
=-alL Properties - Mil Default

Eed (2D Dynamic Mill) - [
----- m Parameters
e a #5-M20,00 BULL EMDMILL - EMND MII

2. Select Verify selected operations.

Configuration: Default v

EI-EE Machine Group-1
E|_|]_|_ Properties - Mill Default MM

=

Mastercam Simulator displays.
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3. Right-click in the graphics view and select Fit and Isometric from the menu. Mastercam Simulator should
match the image shown below.

Toolpath

Home
S % 0

Backplot | Verify Simulation Stop
Conditions ~

View Werify

Mode Playback

()

*,

IS
Machine L
L L 7
Machine Housing *
All Current Segment | Toolpath Demonstration
Operations Operation Tools~
Operations

[] Teclpath
Tool

Stock Wireframe |/
[ initial Stock [#] Gnomon
Axes

Tool

o

Components = | [_| Workpiece Fixtures
Visibility

Move List -~ 1 X

4 Move Info
Move ID 1 of 1656

1.00s
Move Type Rapid Linear Mow¢
Operation Nanr 2D High Speed
Operation Nun 1D: 1 (1 of 3)
Tocl Number  #5 - END MILL WI'
Tool Orientatio 0.000; 0.000; 1.00(
Tool Tip Positic -89.493; -38.123; ¢
Machine
Axis Values

4 Toolpath Info
Feed Length

Elapsed Time

2965.402

1min 4.93s
-96.734 / 96.679
-66.643 / 21.390
-15.240 / 4.000
111.089

0.33s

3076.491

1min 5.47s

Feed Time
Min/Max X
Min/Max ¥
Min/Max £
Rapid Length
Rapid Time
Total Length
Total Time

4 Verbose
Coolant Off

Compensation Computer
Move List | Collision Report

Enhancing Model T 100%

4. Press Play to preview the toolpath motion for the toolpaths.

Y

——8¥—— Precision m

P ODn

A,

ol

There will be material rema

~

ining on the top face of the part. That is to be expected.
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5. Viewthe Move List, which displays all pertinent information about the toolpaths being verified. The three
Dynamic Mill toolpaths are able to machine the part in the time shown with the given parameters.

Min/Max Z -15.240 / 4.000
Rapid Length 111.089
Rapid Time 0.53s

': Total Time 1min 5.47s 1

4 Verbose
Coolant Off

6. Select Color Loop, By Operation on the Verify tab to help distinguish between each toolpath.

Home View Vierify
1 *
Emm ?“‘1 W O 4)1 ¢

Color Collision  Materia Show Restrict  Stog
Loop= Checking Cutting ~ | Edges Drawing D

i By Operation

By Too

Mastercam Simulator color-codes each toolpath so that you can distinguish where each toolpath cuts the part.
The colors on the part correspond to those on the time bar.

Y

- T

|
+
4
Q

Enhancing M

7. Once you are satisfied with your results, close Mastercam Simulator.
8. Save your part file.

Using the Dynamic Mill toolpaths and the Face toolpath, you have quickly cleared the part to prepare it for finishing
operations. In the next lesson, you create two Dynamic Contour toolpaths.
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CHAPTER 3
THE DYNAMIC CONTOUR TOOLPATH

Mastercam’s Dynamic Contour toolpath mills material off walls and supports closed or open chains. Compared to its
standard counterpart, the Dynamic Contour toolpath provides much more efficient cutting by using the entire flute
of the tool.

In this lesson, you create a Dynamic Contour toolpath to clear around the walls of the part.

Lesson Goals

» Create two Dynamic Contour toolpaths
« Analyze the toolpaths

« Verify the created toolpaths

Exercise 1: Setting up the stock
1. Open the part file, DynamicContour, provided with this tutorial.
2. Save the part as DynamicContour-xxx, replacing xxx with your initials.

Mastercam for SOLIDWORKS automatically adds a default machine to the Toolpaths Manager upon opening a
file.

G B & @
Configuration: Default -

v Bhhix EwFEol. 7 @
E o SR v A : % "'“

[, o)
EIEE TESTOnp- T
=-jlL Properties - Mill Default MD
=il

—~
e

e ¥ Tool settings
: - O Stock setup
Elgg Toolpath Group-1

3. Ifyou do not have the correct default machine, select Mastercam2019, Mill Machines, Default from the
Tools menu.

Insert | Tools | Window Help —. Dynamicl

Ly SOLIDWORKS Applications 2

== =

& Transform T B u i 7

Eaﬁ': Fi Xpress Products * B¢ | Toolpath Trm | °2'R3th |  CAD | Graphics | Stock ﬁqva.g;
Mastercam 2019 3 Mill Machines 3 @

[orr—— Lathe Machines
WVORKS A il Asset Publisher... @

B Defeature...

S Export To AEC...

m [ S

Router Machines

 d Plane Manager
N g

M Stock Model
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4. Select Stock setup from the Toolpaths Manager.

EI-EE Machine Group-1
E|_|]_|_ Properties - Mill Default

The Machine Group Properties dialog box displays.

5. Select Bounding box on the Stock Setup tab.

Select comers... MNC| extents

All Entities

v | 8 | ?

The Bounding Box/Cylinder function panel displays.

6. Setthe following parameters:

Bounding Box/Cylinder ~

[+] &1 Items

[ ]mMake Geometry

[ ]Make corner points
[ ]mMake Center Point

|:| MMake face center points

Expand ~
X 0 2
) 0 o
[ cylindrical W

« Ensure that All Items is selected.
« SetZto 1.0. This adds a small amount stock to the Z height of the stock boundary.
This will create a boundary box around all of your geometry.
7. Click OK to create the boundary.

8. Click OK to accept the stock setup.
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Exercise 2: Creating the first Dynamic Contour toolpath

1. Select 2D HighSpeed, Dynamic Contour on the Mastercam2019 tab.

» =] e L]

re-Based 20 20 Point/Circle
Ipaths HighSpe... | Toolpaths Toolpaths To

- - - -

ns | Ma: Dynarnic Mill
Btmmin
LE Dynamic Contour

=

Area

m Peel
|l Blend

The Chain Manager displays.
2. Right-click on the edge shown below and choose Select Loop.
Analyze Lhain
Reverse Chain
Rename
Change Kerf Side

W 0K
Cancel

X

Select Midpeoint

Select Loop J

. —_
Customize Menu
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3. The loop should be selected as shown below:

Click the arrow if necessary to select the correct loop.

4. C(lick the Chains tab.

Chain Manager @
v X

Selectice Chains ’
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5. Select Chain #1 in the chain list. Ensure that the chain direction matches the image shown below.

If necessary, use Reverse to reverse the chain.

6. Click OKinthe Chain Manager.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.
7. Select the Tool page.

............. Toolpath Tepe ™
.............
............. Halder

8. Click Select library tool.
The Tool Selection dialog box displays.
9. Click Filter.

Filter Active

280 af 280 toolz

Dizplay mode

) Tools
() dzzemblies

(®) Both

The Tool List Filter dialog box displays.
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10. Setthe Tool Type filter to None.

11. Select the Endmill1 Flat filter, and deselect any other filter. This ensures that you are only selecting flat end

anua -
TN
6?0 .
bl

All More
12. Click OKinthe Tool List Filter dialog box.

13. Inthe Tool Selection dialog box, select the FLAT END MILL -4 tool.

I S SEMEAFLIDNG ALY DCLL . AR, 100100 Lt

# Tool Mame Holder Mame  Dia. Cor.rad. Length HFlutes Ty
] 3] FLAT EMD MILL - 18 - 18.0 Q.0 29.0 4 Fle
] 4] FLAT EMD MILL - 20 - 200 0. 32.0 4 Fle
gl 4] FLAT EMD MILL - 3 30 0. A0 4 Fle

; FLAT EMD MILL - 4 - i 4

El ] FLAT EMD MILL - & - A0 0. 2.0 4 Flz
] ] FLAT EMD MILL - & E.0 0. 10.0 4 Flz

[ Xal Il 4mm

-

14. Click OKinthe Tool Selection dialog box.

15. Select the Cut Parameters page.

Cut Parameters
Contour W all
@ Depth Cuts
=& Firighing
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16. Setthe following parameters:

Compenzation direction Left w d
Tip comp Tip e
I'/.-’-:.-ppruach distance  [2.0 Bottomleft )

Firzt paszs offzet

Firzt paszs feed reduction 4

Stepaover | 15.0 = |06 |
Min toolpath radius |5-|:| & |D.2 |
Gap size
() Distance 4.0

(®) % of tool diameter

Mation < Gap size, kicra lift

Micro lift distance

Back feedrate

Stack to leave on walls

Stack to leave on foors

. Compensation direction to Left. Offsets the tool to the right or left of the toolpath.

« Approach distance to 5.0. Adds a specified incremental distance to the beginning of the toolpath’s

first cut.

« First pass offset to 1.0. Offsets the machining region to ensure the tool does not engage too much
material during the first pass of the toolpath when entering stock from the outside.

. Stepover to 15.0. Sets the distance between cutting passes in the X and Y axes.

« Minimum toolpath radius to 5.0. Sets the minimum toolpath radius for the operation.

« Set Stock to leave on walls and Stock to leave on floors to 0.0. You are not leaving any stock on the

vertical and horizontal surfaces.
17. Select the Contour Wall page.

EI o Cut Parameters

& Depth Cuts
=& Finishing

18. Set the following parameters:

R adiug of tool that shaped the stock
kdir toolpath radiug that shaped the stock, 1.0

Stock thicknesz 0.025
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« Radius of tool that shaped the stock to 8.0.
o Minimum toolpath radius that shaped the stock to 1.0.
« Stock thickness to 0.025.

Both parameters help define the shape of the stock removed by the toolpath. Mastercam calculates the stock
to remove along the contour wall by using these parameters.

19. Select the Linking Parameters page.
I:l WLy

- be@ Lead In/Out
e Break Through
=]~ Linking Parameters

o Home # Ref. Points

----- Arc Filter / Tolerance

20. Setthe following parameters:

e Liedigrice Uiy du e =gl Jrid erid U apeauur

Retract... 15.0 (®) Absolute )

() Incremental

() Azzociative It

Feed plane. .. () sbzolute

(®) Incremental

() Azsociative It

Top of stock... | [13.7 (®) Abzalute
() Incremental

L— /™

() Azzociative It

— Depth... m ® shsalute

() Incremental

\_ i .ﬁ.ssuciative_j It

« Retract, Top of stock, and Depth to Absolute. This measures absolute values from the origin 0,0,0.
« Retract to 15.0. Sets the height that the tool moves up before the next tool pass.

« Feed plane to 3.0. Sets the height that the tool rapids to before changing to the plunge rate to enter
the part.

« Top of stock to 13.7. Sets the height of the material in the Z axis.
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22.

23.

Mastercam for SOLIDWORKS Dynamic Milling—3: The Dynamic Contour Toolpath

Select Depth. You return to the graphics window.

| (l] | (®) Abzolute
() Incremental

() Azsociative

Depth determines the final machining depth and the lowest depth that the tool descends into stock. You will
select an edge for this toolpath.

Select the edge shown below:

Click OK to accept the edge and return to the Linking Parameters page. Your Depth should now be -
22.1985.

Click OK in the 2D High Speed Toolpath - Dynamic Contour dialog box to accept and generate your
toolpath.
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24. Your toolpath displays as shown below:

,e"/
/f__.-'
-7 f_,-f"'
f<xx/*’
<
= T
\Hx\\-"x
T Hj
S
@
S “HMK /" -
'\_\ M‘“\-\-\ "'-f f.f’-’
“Mx ,f"'f
\-..MHI -

w
25. Save your part.

Exercise 3: Creating the second Dynamic Contour toolpath

1. Select Dynamic Contour from the 2D HighSpeed menu on the Mastercam2019 tab.

» &l [ B

re-Based 20 2D Point/Circle
Ipaths HighSpe... | Toolpaths Toolpaths | To

ns | Ma - Dynamic Mill

1:% Dynamic Contou;‘)
Area g
00 Peel

[l Blend

The Chain Manager displays.

2. Ensure that you are on the Selection tab.
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3. Right-click on the edge shown below and choose Select Tangency.

R

Change Kerf Side
W OK
»  Cancel

Select Tangency

Select Loop

Customize Menu

Select Tangency automatically selects curves, edges, or faces that are tangent to your initial selection.

Your selection should match the image below:

4. Right-click on the second edge shown below and choose Select Tangency.

R g e ——— -

W OK
»  Cancel

Select Tangency

Select Loop

Customize Menu




Mastercam for SOLIDWORKS Dynamic Milling—3: The Dynamic Contour Toolpath

You should have the following edges selected.

5. Select the Chains tab.

Chain Manager @
v X

SEIecticﬁ Chains I

6. Ensure that both chains are going in the same direction by selecting the individual chains in the chain list.

7. If the chains are going in a different direction, use Reverse to reverse the chain’s direction.

N

c@@l

vy
Start point A

0

8. Click OK in the Chain Manager.

The 2D High Speed Toolpath - Dynamic Contour dialog box displays.
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9. Select the Tool page.

e Toolpath Tepe s
.....
= Holder
10. Click Select library tool.
The Tool Selection dialog box displays.

11. Select the FLAT END MILL - 8 tool.

# Tool Hame Holder Mame  Dia. Cor.rad. Length  #Flutes Type Rad. ...

1] ] FLAT EMD MILL - 16 - 16.0 nao 26.0 4 Flate.. HMone
] A FLAT EMD MILL - 18 - 1a.0 no 29.0 4 Flate.. Mone
1] ] FLAT EMD MILL - 20 - 200 nao 320 4 Flate.. HMone
1] ] FLAT EMD MILL - 3 30 nao a0 4 Flate.. HMone
1] ] FLAT EMD MILL - 4 - 40 nao Fll] 4 Flate.. HMone
] ] FLAT EMD MILL - 5 - A0 no 2.0 4 Flate.. Mone
1] ] FLAT EMD MILL - B B0 nao 10.0 4 Flate.. HMone

5 FLAT EMD MILL - - 4 ...  Mone
1] 9 SHOULDER MILL - 100 - 100.0 nao 15.0 a Flate.. HMone
] 9 SHOULDER MILL - 125 - 125.0 no 15.0 L] Flate.. Mone
1] 9 SHOULDER MILL - 180 - 160.0 nao 15.0 12 Flate.. HMone
[ 4] a CUMl D kAL b~ RN nn 1E N 7 Cl-F ~ hlmmm

12. Click OKinthe Tool Selection dialog box.

13. Select the Cut Parameters page.

Cut Parameters
Corkour Y all

i Depth Cuts

=@ Finishing

14. Setthe following parameters:

Compenzation direction Left v d

Tip comp Tip e

fpproach distance  |12.0 Battom left

~%‘__First pasz offzet a0

First pass feed reduction 4

Ctepover |'|5.|:| 4 |1.2 |

Win brlnath radie Rl le In4 |
« Approach distance to 12.0.

« First pass offset to 3.0.
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15. Select the Contour Wall page.

EI o Cut Parameters

E & Depth Cuts
EI@ Firizhing

16. Set Radius of tool that shaped the stock to 10.0.

Fadiuz of tool that shaped the stock, 120

kdir toolpath radius that shaped the stock, 1.0

po |
Stock thickness

17. Select the Linking Parameters page.
F s CFIUE MEJLJr
L@ Break Through
e | irkirig Parameters
L - Home / Ref. Paints

Soem Cilbmr ! Tomlmr mimmm

18. Setthe following parameters:

! g Retract... (®) &bsolute \

() Incremental

() Aszociative (]

: Feed plare... (O Absolute

(®) |Incremental

() Azzociative i

i Top of stock... | |9.525 (® Abzolute

() Incremental

() Aszzociative ()

' Depth... ) Absalute

(®) Incremental

\_ () Aszzociative _/" ()

« Retractto 16.0 and Absolute.

. Feed plane to 3.0 and Incremental. Incremental values are relative to other parameters or chained
geometry.

« Top of stock to 9.525 and Absolute.

« Depth to 0.0 and Incremental.
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19. Click OK to generate the toolpath.

The toolpath will display as shown below:

71



Mastercam for SOLIDWORKS Dynamic Milling—3: The Dynamic Contour Toolpath

Exercise 4: Analyzing the toolpaths

You now analyze the toolpath. Analyze Toolpath allows you to view toolpath properties, such as coordinates, dir-
ection, operation number, and other information by hovering over the toolpath.

1. Select Analyze Toolpath from the Toolpath Utilities menu on the Mastercam2019 tab.

1sform T = - 7 = mul

Toolpath CAD Graphics | Stock | Advanced EK D
Utilities | Functions Views Display = Display ... | * e

- - - - ‘ Stoc

Tool Manager @ . @ .

Material Manager

Ipath Trim

ting

4

Machine Definition Manager
Control Definition Manager
Migration Wizard

Zip2Go WHility

MPEin

TESEEW -~

3

Manual Entry

( Analyze Toolpath )
o -
ATP
Probe

Communications

e 0 10w
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Analyze Toolpath informs you of the operation number, the feed move, spindle speed, G1 and the line
length, and the coolant code. It also displays the start and end of the toolpath and of the section you are hov-

ering over. If there is more than one toolpath displayed at the time, then toolpaths other than the one you
are hovering over are dimmed.

3. Continue hovering over areas of both toolpaths. Once you are satisfied, click OK to exit the function.

Exercise 5: Verifying the toolpaths

You will now verify both toolpaths.

1. Select Toolpath Group-1 in the Toolpaths Manager.

EI--EE Machine Group-1

=£d (2D Dynamic Corbour Mill) - [

This selects both toolpaths so that they can be verified at the same time.

2. Select Verify selected operations.

Configuration: Default v
Py %y | T Tx E&; a7 @

A VAL e XE
Machine Group-1

E|_|]_|_ Properties - Mill Default MM

=

.
=
[}
EI"DD

Mastercam Simulator displays.
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3. Right-click in the graphics view and select Fit and Isometric, if necessary, so that the display matches the
image below:

Home | View  Verfy ~ @
%" ? @ L l [ Toolpath  [7] Stock Wireframe [ Machine '?’l ‘. }
2l
== = s - Tool [] Initial Stock [#] Gnemon  [] Machine Housing *
Backplot ' Verify Simulaticn Stop Tool . All Current Segment  Toolpath | Demonstration
Conditions ~ Components =[] Workpiece [J] Fixtures Axes Operations Operation - Tools =
Mode Playback Visibility Operations
Move List ~ 0 x

QOperation Man 2D High Speed .,
Operation Mun 1Dz 1 (1 of 2)
Tool Number ~ #5 - FLAT END Mil
Tool Orientatic 0.000; 0.000; 1.001
Tool Tip Positic 27.083; 2.294; 16.
Machine
Axis Values
4 Toolpath Info
Feed Length  2780.841
Feed Time 1min 4.61s
Min/Max X 13.330/ 150.226
Min/Max ¥ -49.086 / 38.660
Min/Max 7 -25374 7 16.700
Rapid Length  183.173
Rapid Time 0.88s
Total Length  2964.014
Total Time 1min 5.49s
4 Verbose
Coolant Off
Compensation Computer
Compensation Left
Feed Rate 12500.000
NC Code G0
Spindle Speed 26578.000 v
Mave List | Collision Report

+3

Enhancing Model T 100%

4. View the Move List, which displays all pertinent information about the toolpaths being verified. By using two
Dynamic Contour toolpaths, the total machining time is approximately one minute.

Min/Max £ -23.374 7 16.700
Rapid Length 183.173

Rapid Time 0.88s

Tetal Length

Total Time

Coolant Off

Compensation Computer

Camamancatinn | ofd

5. PressPlay to preview the toolpath motion for both operations.

Y
——8—— Precision |44 > [ 2 2 I I ) 55

A,
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6. Once you are satisfied with your results, close Mastercam Simulator.
7. Save your part file.

In the next lesson you will create three Peel Mill toolpaths.
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CHAPTER 4
THE PEEL MILL TOOLPATH

The Peel Mill toolpath, with the Cutting strategy set to Dynamic Peel, allows for efficient milling between selected
chains. It uses a dynamic style of motion with accelerated back feed moves when the tool is not engaged in material.

In this lesson you will create one Peel Mill toolpath, copy it twice, and make edits.
Lesson Goals

« Create a Peel Mill toolpath
« Copy and paste the toolpath
« Make edits to the copied toolpaths

« Verify the created toolpaths

Exercise 1: Setting up the stock
1. Openthe part file, Pee1Mil11, provided with this tutorial.
2. Save the part as Pee1Mill-xxx, replacing xxx with your initials.

3. Mastercam for SOLIDWORKS automatically adds a default machine to the Toolpaths Manager upon opening a

file.
G B &€
Configuration: Default v

B hhix EvSEcol 7 @
B=A| Y ALDQ % | 5[

EEE = alruup=1
=-JIL Properties - Mill Default M@
ol

----- ¥ Tool settings
- O Stock setup
Elgg Toolpath Group-1

4. If you do not have the correct default machine, select Mastercam2019, Mill Machines, Default from the
Tools menu.

5. Select Stock setup from the Toolpaths Manager.

EIEE Machine Group-1
E|_|].|_ Properties - Mill Default

----- [E3) Files

The Machine Group Properties dialog box displays.
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6. Select Bounding box.

Select comers... MNC| extents

All Entities

v | 8 | 7

The Bounding Box/Cylinder function panel displays.

7. Ensure that All Items is selected.

Bounding Box/Cylinder @
v X
Bounding Box/Cylinder L
All ltems
|:| Make Geometry

|:| Make corner points
|:| Make Center Point

|:| Make face center points

8. Click OK to create the boundary.
9. Click OK to accept the stock setup.

Exercise 2: Creating the first Peel Mill toolpath

1. Select Peel from the 2D HighSpeed menu on the Mastercam2019 tab.

| (= Iy =
eature-Based 2D 2D Point/Circle Latk

Toolpaths HighSpe... | Toolpaths Toolpaths | Toolp:

- L - L -

tdd-Ins | Mas

Dynarnic Mill

Dynarnic Contour

Area
( M0 Peel

I Blen

The Chain Manager displays.
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2. Select two edges shown below. You may need to rotate the part to select them.

3. Select the Chains tab.

Chain Manager @
v X

SEIecticﬁ Chains I
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4. Select each chain from the chain list to ensure that they are going in the same direction.

5. If one of your chains is going in the opposite direction, use Reverse to change its direction.

EEEEE

Start point

6. Click OKin the Chain Manager.
The 2D High Speed Toolpath - Peel Mill dialog box displays.

7. Select the Tool page.

............. Toolpath Tepe ™
ool
............. Halder

8. Click Select library tool.

#‘{

SLATE..

Select library taal..
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The Tool Selection dialog box displays.

9. Click Filter.

280 of 280 toolz

Dizplay mode

() Tools
The Tool List Filter dialog box displays.

10. Ensure that tools are filtered to Endmill1 Flat.
11. Click OKinthe Tool List Filter dialog box to accept the filter and return to the Tool Selection dialog box.

12. Select the FLAT END MILL - 12 tool.
C:AzershPublichDacu.. SMill_rm. tooldb =

# Toal Mame Holder Hame  Dia. Cor.rad. Length  #Flutez  Tupe Rad. .. e

Bl ] FLAT EMD MILL - 10 - 100 nao 16.0 4 Flate.. Mone

! FLAT EMD MILL - - 4 MNone
1] ] FLAT EMD MILL - 14 - 14.0 nn 220 4 Flate.. Mone
Bl ] FLAT EMD MILL - 1B - 1E.0 nao 26.0 4 Flate.. Mone
Bl ] FLAT EMD MILL - 18 - 180 nn 29.0 4 Flate.. Mone
1] ] FLAT EMD MILL - 20 - 200 nn 320 4 Flate.. Mone
El 4] FLAT EMD MILL - 3 - an nao 5.0 4 Flate.. Mone
Bl ] FLAT EMD MILL - 4 - 40 nn 7.0 4 Flate.. Mone
[ 5 Fl AT EMM KAl _ R . BN nn an A Flat o Kana

13. Click OK to add that tool and exit the Tool Selection dialog box.

14. Selectthe Cut Parameters page.

EI Cut Parameters

- ----- & Depth Cuts
& Finizh Passes
e Break Thraugh
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15. Setthe following parameters:
1Y S 1p

Approach distance

Conventiohal feed rate

Stepover | 20.0

kin toolpath radiuz |5-':|
Micro lift

Micra lift distance

Back feedrate

Extend Entry

Additional entry diztance

[ ] Extend E it
Additional exit distance 0.0

Ctarl o lazua amoslls 1 |1

« Stepover to 20.0%.
« Minimum toolpath radius to 5.0%.

« Select Extend Exit and set Additional exit distance to 3.0. This adjusts the final tool engagement with
the material.

16. Select the Linking Parameters page.

@ Depth Cuts
----:2:- Firish Paszes
iy Break Through

: Linking Parameters
v Home # Ref. Points

------------- Arc Filter / Tolerance

17. Setthe following parameters:

Retract... (®) Abzolute

() Incremental

() Aszzociative It

Feed plare... (®) sbsalute

() Incremental

() Aszociative it

» SetRetract to 40.0.
« Set Feed plane to 40.0.

18. Click OKinthe 2D High Speed Toolpaths - Peel Mill dialog box to generate the toolpath.
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The toolpath will display as shown below:

19. Save your file.
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Exercise 3: Copying the Peel Mill toolpath

In this exercise, you copy the Peel Mill operation twice in the Toolpaths Manager.

1. Right-click on the 2D High Speed (2D Dynamic Peel Mill) toolpath and drag and drop it below the red insert
arrow.

EI--EE Machine Group-1
-1l Properties - Mil Default
If_l---gg Toolpath Group-1

w-{f) 1- 2D High 5

Drynarmic Peel Mill) - [WCE

2. Select Copy after from the right-click menu that displays.

Mawve before
Maowve after
Copy before
Copy after

Cancel

The toolpath is copied below the original. There are now two Peel Mill toolpaths in the Toolpaths Manager.
3. Click and drag the red arrow to position it below the copied operation.

EI--EE Machine Group-1
-1l Properties - Mill Default
E_,_gg Toolpath Group-1
- 1 - 20 High Speed (20 Dynamic Peel Mill) - [WC

I- 2D High Speed (2D Dynamic Peel Mill) - [wC:

4. Copy the toolpath once more. You will now have three Peel Mill toolpaths in the Toolpaths Manager.

Copying and pasting toolpaths is helpful when you have to do similar cuts on the same part. In the case of
these toolpaths, you will have to re-chain the geometry.

5. Click and drag the red arrow below the third toolpath.

EI--EE Machine Group-1
-1l Properties - Mil Default
E_,_gg Toolpath Group-1
#-{CJ 1- 2D High Speed (2D Dynamic Peel Mil) - [WCE
D 2 - 20 High Speed (2D Dynamic Peel Mill) - [WC*
m 3 - 2D High Speed (20 Dynamic Peel Mill) - [WCt

..... »

6. Save your file.
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Exercise 4: Re-chaining the copied Peel Mill operations
In this exercise, you will re-chain the geometry for the Peel Mill toolpaths that were copied.

1. Select Geometry under the second Peel Mill toolpath.

=88 Machine Group-1
-1l Properties - Mil Default MM
Elgg Toolpath Group-1
- {1 1 - 20 High Speed (20 Dynamic Peel Mill) - [WCS:

EI m‘ 2 - 2D High Speed (20 Dynamic Peel Mill) - [WCS:
{ D Parameters

The Chain Manager displays.

2. Inthe Selection tab, right-click in the Selection list and select Clear Selections.

Selection | Chains

Tool Plane ~
E | Mastercam Top
Selection ~
Edge=1=
Edge<2=

B ——. 1
! Clear Selectinns)

LI )=
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3. Select the two edges shown below. You may need to rotate the part to select them.

Click the Chains tab and ensure that both chains are going in the same direction. Use Reverse if necessary. It
does not matter which direction they are going, but both chains must be going in the same direction.

4. Click OKinthe Chain Manager.
Before regenerating the toolpath, you will re-chain the third operation.
5. Select Geometry under the third Peel Mill toolpath.

E|== Machine Group-1
-1l Properties - Mil Default MM
El:: Toolpath Group-1
I:I 1 - 2D High Speed (2D Dynamic Peel Mill) - [WCS:
{3 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCS:
= 3 - 20 High Speed (2D Dynamic Peel Mill) - [WCS:
. Parameters

The Chain Manager displays.
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6. Right-click in the Selection list and select Clear Selections.

Selection | Chains

Tool Plane L

. | Mastercam Top

3
>

Edge=1=
Edge<2=

e —

! Clear Selections !

T80RIE g

7. Select the two edges shown below. You may need to rotate the part to select them.

Use the Chains tab to ensure that both chains are going in the same direction.

8. Click OK in the Chain Manager.

9. Select Regenerate all dirty operations in the Toolpaths Manager.

" Xy T@E*@Em -7 @
BXM Y Ao 3 |5E

El--=. Machine Group-1
-1l Properties - Mil Default MM
El:: Toolpath Group-1
tl 1 - 2D High Speed (2D Dynamic Peel Mill) - [WCS:
-- 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCS:

-- 3 - 2D High Speed (2D Dynamic Peel Mill) - [WCS:

The second and third Peel Mill toolpaths regenerate using the newly selected chains. All three Peel Mill
toolpaths will display as shown below:
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10. Save your file.
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Exercise 5: Verifying the toolpaths

Mastercam for SOLIDWORKS Dynamic Milling—4: The Peel Mill Toolpath

In this exercise, you will verify all three Peel Mill operations together.

1. Select Toolpath Group-1 in the Toolpaths Manager to select all of the toolpaths.

2. Select Verify selected operations.

Configuration: Default

EI--EE Machine Group-1
=-alL Properties - Mil Default MM

=

Mastercam Simulator displays.

3. Right-click in the graphics view and select Fit and Isometric, if necessary, so that the display matches the

image below:

Home Werify
E ? @ ]__:v l [ Toolpath  [J] Stock

Tool
Backplot | Merify  Simulation Stop Tool .
Conditions ~ Components =[] Workpiece [J] Fixtures

View

Mode Playback

Visibility

[¥f] Wireframe [J] Mach
Initial Stock. Gnomon | Machin
O

[] Axes

~ @
. 4,
L L 7
[
e Housing +*
All Current Segment  Toolpath Demonstration
Operations  Operation = Tools~
Operations
Move List - 1 x

Operation Nar 2D High Speed .,
Operation Nur 1D: 1 (1 of 3)

Tool Number  #5 - FLAT END MI
Tool Orientatic 0.000; 0.000; 1.00
Tool Tip Positic -12.048; 93.810; 4

Machine
Axis Values

4 Toolpath Info
Feed Length  10809.940
Feed Time 3min 59.62s
Min/Max X -94.769 / 90.597
Min/Max ¥ -77.300 / 93.810
Min/Max £ -12.970 / 40.000
Rapid Length 268.111
Rapid Time 1.29s
Total Length  11078.051
Total Time 4min 0.91s

4 Verbose
Coalant Off
Compensation Computer
Compensation Left
Feed Rate 12500.000
NC Code GO
Spindle Speed 8992.000 v

Move List | Collision Report
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4. View the Move List to view the total run time of the toolpaths.

Rapid Length 268.111
Rapid Time 1.29s

T

Total Time 4min 0.91s

4 Verbose
Coolant Off

Compensaticn Computer

5. PressPlay to preview the toolpath motion for the operations.

v
¥— Precision |44 P> OD
s 0

N e

6. Once you are satisfied with your results, close Mastercam Simulator.

7. Save your part file.
When creating similar toolpaths, copying and pasting saves time. In the next lesson you create two Dynamic
OptiRough operations and a stock model operation.
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CHAPTER 5
THE DYNAMIC OPTIROUGH TOOLPATH

The 3D surface high speed Dynamic OptiRough toolpath uses an aggressive, fast, intelligent roughing algorithm
based on Mastercam’s 2D high speed dynamic milling motion.

In this lesson, you will create two Dynamic OptiRough toolpaths using different cutting strategies, and a stock model
operation in order to rough out the part.

Note: You must have a 3D license to complete this Dynamic OptiRough lesson.

Lesson Goals

« Setup the stock
» Create two Dynamic OptiRough toolpaths

« Create astock model operation

Exercise 1: Setting up the stock
In this exercise, you will create the stock model that will be used for the first Dynamic OptiRough toolpath.

1. Open the part file, DynamicOptiRough, provided with this tutorial.

2. Save the part as DynamicOptiRough-xxx, replacing xxx with your initials.
% Blo[@] ]
Configuration: Default v

B hhix EvSEcol 7 @
B MR v ao & 5[

EEE = alruup=1
=-JIL Properties - Mill Default Ma

----- ¥ Tool settings
- O Stock setup
Elgg Toolpath Group-1

Mastercam for SOLIDWORKS automatically adds a default machine to the Toolpaths Manager upon opening a
file.

3. Ifyoudo not have the correct default machine, select Mastercam2019, Mill Machines, Default from the
Tools menu.

4. Select Stock setup from the Toolpaths Manager.

EI-EE Machine Group-1
=--1l1 Properties - Mil Default
L3 Files
H o L
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The Machine Group Properties dialog box displays.

5. Select Bounding box.

Select comers... MNC| extents

All Entities

v | X | ?

The Bounding Box/Cylinder function panel displays.

6. Setthe following parameters:
WA

Bounding Box/Cylinder ~
[=1 20 1tems
Make Geometry

Make corner points
[]make Center Point

|:| Make face center points

Expand ~
Radius 0 2
Height 1 o
[] Cylindrical ~
Ox Oy @z

Center on axis

« Ensure that All Items is selected.
« Select Make Geometry.

o SetHeightto1.0.

« Select Cylindrical and the Z axis.

This will create geometry based on the stock boundary you created. You will then use this geometry to con-
tain the first Dynamic OptiRough toolpath.

7. Click OK to create the boundary.
8. Click OKinthe Machine Group Properties dialog box to accept the stock setup.

92



Mastercam for SOLIDWORKS Dynamic Milling—5: The Dynamic OptiRough Toolpath

The stock model displays as a dashed outline in red. The geometry that was created with the Bounding Box
also displays.
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Exercise 2: Creating the first Dynamic OptiRough toolpath

In this exercise, you create the first Dynamic OptiRough toolpath that uses this stock boundary.

1. Select Dynamic OptiRough from the 3D HighSpeed menu on the Mastercam2019 tab.

—

..
Nz
Flane
Manager

= |

@,

&

3D Roughing Finishing | Muli-Axis

High5pe...

- -

Toolpaths Toolpaths

o

Features !

G| E

Configu
Py Xy | T
I

The Select

% Dynamic OptiRough

D

M
% Area Rough

& Waterline

4 Scallop

&% Horizontal Area
% Raster

Y

ion panel displays.

Toolpaths

-

DWORKS

2. Inthe Selection panel, activate the Bodies filter.

ml

)
Lt
%

This limits your geometry selection to only bodies.

94



Mastercam for SOLIDWORKS Dynamic Milling—5: The Dynamic OptiRough Toolpath

3. Select the part:

4. Click OKinthe Selection panel.
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5. The Surface High Speed Toolpaths - Dynamic OptiRough dialog box displays, on the Model Geometry
page.
B Surface High Speed Toolpaths - Dynamic OptiRough X

YR HWH

Toolpath Type ~

Machining Geametry Avoidance Geometry

"""""""" ¥EE:Path Cantral MHame Entities  Wall Stock  Floor Stock Name Entitiez  “all Stock  Floor Stock,

Helder S machinng 1303 o000 ]

& Stock
Cut Parameters
- Trangitions
- Steep / Shallow
Linking Parameters

Arc Filter / Tolerance
Flanes [wC5)

Coalant

............. Canned Test v

Quick View Settings

Tool 20. FLATE...
Tool Diameter 20

Corner Radius 0

Feed Rate 71625
Spindle Speed 3500

Coolart uli}
ToolLength 40 € > € >
Length Offzet 229
Diameter Off.. 223 (s + L (s + s
Cplane / Tpl.. MASTERCAM..
Formula File  Default Formula
Axiz Combit...  Default [1)

= edited

@ = disabled ® e} ?

6. Since you are creating a roughing toolpath, enter the following stock to leave amounts on the wall and floor.
Double-click to activate the field.

Machining Geometiy

M arme Entities

. machining

o Enter 0.3 in Wall Stock
o Enter 0.3 in Floor Stock

7. Select the Toolpath Control page.

............. Toalpath Type "
..... + Model Geometmy
Taclpath Cantral
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9.

10.
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Click the Boundary chains selection arrow.

o = LT

ath Tope ~
| Geometmny Containment boundary

M Boundary chains: [[l] [:3 ) @'
i

This opens the Selection panel to select one or more closed chains of curves to limit the tool motion.

Select the spline shown below to be the containment boundary.

The containment boundary limits tool motion to a selected area. In this case, you want to limit the tool motion
to around the part.

Click OK in the Selection panel.

You return to the Toolpath Control page of the Surface High Speed Toolpaths - Dynamic OptiRough dia-
log box.
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11. Setthe containment boundary Strategy to From outside.

Containment boundany

Boundarny chains: (1) [:E @'

Strategy;

() Stay inzide

From outside sets the toolpath to machine from outside the containment boundary moving in. This strategy
is best used for machining cores.

12. Select the Tool page.

e Toolpath Type ~
-----  Model Geametry
----- « Toolpath Cantral
..... Taal
= Holder
13. Click the Select library tool button.
The Tool Selection dialog box displays.

14. Select Filter.

e

280 of 280 toolz

Dizplay mode

() Tools
The Tool List Filter dialog box displays.

15. Setthe Tool Type filter to None.

16. Select the Endmill3 Bull filter, and deselect any other tool filter. This ensures that you are only selecting bull
end mill tools.

17. Click OKinthe Tool List Filter dialog box.

You return to the Tool Selection dialog box.
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18. Inthe Tool Selection dialog box, select the END MILL WITH RADIUS - 20/R2.0 tool.

Mastercam for SOLIDWORKS Dynamic Milling—5: The Dynamic OptiRough Toolpath

L WSS LIS L LU ST iouag (Fad
Tool Mame Holder Mame  Dia. Cor. rad. Length  # Flutes Type R
] 5 EMD MILL*WITH RADIJS - 16 4 R1.0 16.0 1.0 260 4 Bule. C
] ] EMD MILLWITH RaDIJS - 16 4 R2.0 16.0 20 260 4 Bule. C
1] 5 EMD MILL 'wITH RADIUS - 20 / R1.0 200 1.0 320 4 Bule.. [
5 EMD MILL *ITH BaDIJS - 20 4 B2.0 20.0 4 Bull e [
] 5 EMD MILLWITH RADIJS - 20/ R4.0 200 4.0 320 4 Bule. C
1] 5 EMD MILL wITH RADIUS - 3/ RO.2 a0 0.2 5.0 4 Bule.. [
] 5 EMD MILL WITH RaDIUS -3 /R0.5 a0 0& 50 4 Bule.. C
] 5 EMD MILL *WITH RaDIJS -4 /RO.2 40 nz 7o 4 Bule. C
[ S EMM AN WA TH BARIIG .4 JEOR An ne n A Bl = r
19. Click OKinthe Tool Selection dialog box to add the tool to the toolpath.
20. Select the Cut Parameters page.
@ Stock
(SR "t Parameters
' Tranzitions
Steep 4 Shallow
21. Setthe following parameters:
Cut style
Cut method Clirnb ~
Conventional feed rate 2544 604
Tip
Tip compenzation e
(Elptimize stepups By pocket e )
Optimize stepdowns b4 aterial -
botion » Gap zize, retract
/-!"._. = --\ MHeser e
Stepover |3':|-':I ¥ (B0 |
o Gap size
Stepdown 150.0 % 1300
| | (") Distance 2000.0
Stepu 15.0 = |3.0
s | | @ % of tool diameter 10000.0
[ Mill vertical wallz
tinimurn toolpath radius
100 5 |20 |

tation < Gap size, micro lift
ticra lift distance

Back feedrate

- /

« Optimize stepups to By pocket. Mastercam for SOLIDWORKS first machines all stepdowns, moving
from pocket to pocket. After all stepdowns on a Z-level are machined to completion, Mastercam
machines the stepups by next closest, in the safest cut order.

« Stepover to 30.0%. Sets the distance between cutting passesin the X and Y axes.
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« Stepdown to 150.0%. Determines the Z spacing between adjacent cutting passes.

« Select the Stepup checkbox and enter 15.0. Mastercam for SOLIDWORKS calculates and adds stepup
cutting passes (+Z) to the toolpath.

o Minimum toolpath radius to 10.0. Sets the minimum toolpath radius to create in the operation.
« Micro lift distance to 0.0.
« Back feed rate to 100.0. Controls the speed of the backfeed movement of the tool.
« % of tool diameter to 10000.0.
22. Select the Transitions page.

@ Stock

S+ Cut Parameters
N W Tranzitionz
------------- Steep / Shallow

23. Setthe following parameters:

E ntry method
Heliz oy e
Geli:-: radius
Trochoidal loop radiuz na
Additional slot width o
Z clearance

(®) Plunge angle

() Entry pitch

0.0
(Skip pockets smaller than |56

132 D
] Entry feeds / speeds

R arnn fred rate 1200.0

4

« Helix radius to 9.0. Sets the radius of the entry helix.

« Skip pockets smaller than to 66.0. Specifies a minimum pocket size that Mastercam will create a cut-
ting pass for. This helps with problems where Mastercam thinks that a pocket is large enough to accom-
modate the tool, but the entry move is so compressed the tool is effectively plunging into the part.

24. Select the Linking Parameters page.

« Tranzitions
Steep / Shallow
Linking Parameters
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25. Setthe following parameters:

Retracts
Clearance plane o0.0 % |Minimum Diztance |v |
(®) Absolute () Incremental Dutput feed move
Curl up
Curl dovan p——
Part clearance _r
| - |
1 N
/ (.
Leadi bry/fexit
[irlun.:?zrm?ar;tr;]em -'15 Fitting
Vertical are entry kinirmize T rimming \_.—’l
Wertical anc exit E}:&:{ggming
Harizontal arc entry
Harizontal arc exit
b ax ramp angle 10.0 | |
Gamp height

« Setthe Retract Method drop-down to Minimum Distance. Creates high-speed loops into and out of
each retract move.

« Select Output feed move and enter 12500.0. Outputs the rapid move between passes as a feed rate
move instead of a rapid move. This helps when the tool needs to make many irregular moves per pass
to jump between different areas of the part.

« Set Ramp height to 1.0. Sets the height of the helix when moving into a new region.

26. Click OK to close the Surface High Speed Toolpaths - Dynamic OptiRough dialog box and generate your
toolpath.
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27. Your toolpath should display as follows:

28. Save your part file.

Exercise 3: Creating the Stock Model operation

You now create a Stock Model operation that uses the previous operation as its source. This stock model will be used
in the second Dynamic OptiRough toolpath to remove any remaining stock.

1. Onthe Toolpaths Manager, select Only display selected toolpaths.

P Hhhix EwEol. 7 @
aam vu:%

E|== Machine Group-1
E|_|]_|_ Properties - Mill Default MM
N ﬁ Files
----- ¥ Tool settings
- 6 Stock setup
El:: Toolpath Group-1
=% 1 - Sorfare Hinh Sneed Mvnamic OndRaoaky - [es

This will only display the toolpath you have selected. It will also clean up the graphics view when making modi-
fications to the part or creating another toolpath.
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2. Select Stock Model on the Mastercam2019 tab.

5 7 = Multi-threading Manager E
hics | Stock | Advanced wic |inec Machine A
WS Display | Display ...~ imulation E:
' - - ® stock Model .

=~ 7

The Stock model dialog box displays.

3. Name the stock operation OP1 Stock.

Name | OP1 Stock |

[ Stock plane | MASTERCAM FRONT |

Naming your stock model based on which operation it is using is helpful, especially when you have a part with
multiple stock model operations.

4. Set Colorto128.

Colar - B

This will help differentiate the stock model from the solid or surface model.
5. Select Stock Setup.

Stock Setup copies the values defined in the Machine Group Properties dialog box to corresponding fields
in the Stock Definition page. The values are not associative.

6. Select the Source Operations page.

- Stock Definition
; Source Operations

L & Stock Compare

7. Select the Surface High Speed (Dynamic OptiRough) toolpath as the source operation.

Compute stock model from;

B Machine Group-1

+-1l1 Properties - Mill Default bk

=2 Toolpath Group-1

Path tolerance 1 M%7 - Suface High Speed [Dynamic C ptiFiough) - [ACS:

Tool shape tolerance | 0.025

The stock model is generated by running the selected operation against the parameters on the Stock Defin-
ition page.

0
.00

8. Click OK to create the stock model operation. This may take some time to calculate.
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9. Your stock model displays as shown below:

10. Turn off Only display selected toolpaths from the Toolpaths Manager.

11. Save your part.

Exercise 4: Creating the second Dynamic OptiRough toolpath

You now create the second Dynamic OptiRough toolpath that uses the stock model you created in the previous exer-
cise.

1. Select Toolpath Group-1 in the Toolpaths Manager.

2. Select Toggle display on selected operations. This hides all selected toolpaths to keep the graphics window
clean.

Py X HhIx ERLFEol. ¥ @
@ v A 2| %[

- E||:| Machine Group-1
EI _|]_|_ Properties - Mill Default MM

I_I 22 Tanlmath Graon-1
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3. Select Dynamic OptiRough from the 3D HighSpeed menu on the Mastercam2019 tab.

4.

— I
- %
T
Plane 3D
Manager AEETE
Features

® &

Roughing Finishing

Toolpaths Toolpaths

-

&

FAulti-Axis
Toolpaths

-

G| E

Configu
Py *x | )
T

% Dynamic OptiRough )

o
% Area Rough

&F Waterline

4 Scallop

% Horizontal Area

%5 Raster

B Dnm il

The Selection panel displays.

DWORKS

In the Selection panel, ensure the Bodies filter is activated.

0,

G
L
w
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5. Select the part as shown below:

6. Click OKin the Selection panel. The Surface High Speed Toolpaths - Dynamic OptiRough dialog box dis-
plays.
7. Select the Toolpath Control page.

............. Toolpath Type "~

..... + Model Geomety
T oolpath Contral

8. Click the selection arrow for Boundary chains to return to the graphics window.
o = LD

iath Type s
| Geometmy Containment boundary

M Boundary chains: [1 [ ) &P

E)
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9. Select the spline shown below as the containment boundary:

10. Click OKin the Selection panel to return to the toolpath dialog box.

11. Select the Tool page.

............. Toolpath Type ~
.....  Model Geometry

..... + Toolpath Contral

............. Taal

12. Click Select library tool.
13. Inthe Tool Selection dialog box, select the END MILL WITH RADIUS - 10/R1.0 tool.

C:Adzers\PublichD acu.. AMill_mm. taaldb =
# Tool Mame Holder Hame  Dia. Cor rad. Length  # Flutez  Tupe R
] EMD MILL W/ TH RADIUS - 10/ ROG - 100 05 16.0 4 Bule.. LC
d EMD MILL %I TH RADIUS - 10/ F1.0 - 4 Bulle.. LC
B ERD AL WATH BADIIS - 10/ B2 0 - 100 20 16.0 4 Bule. C
] 5 EMND MILL %I TH R&DIUS - 12 / RO.5 - 120 ns 19.0 4 Bulle.. C
1] a] EMD MILL W/ TH RADIUS -12 4 R1.0 - 120 1.0 14.0 4 Bulle.. LC

14. Click OK to add the tool to the toolpath.
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15. Select the Stock page.

EI ----------- Cut Parameters
R S Tranzitions
............. Steep ¢ Shallow

16. Select Rest material.

Fiest material

Compute remaining stock, from;

(®) Al previous operations

|.-'1‘-.II qQroups R

i) One other operation

1 R anabinn Tanl

When you enable this page, Mastercam calculates the cutting passes based on the remaining stock.

17. Setthe following parameters:

Rest matenal

Compute remaining stock from;

EI--E% b achine Group-1
£

w1 Properties - Mil Default M
() All previous operations I';'l---g_g Toolpath Group-1
+-- b y

Al oroun

@ One ather DDE[EItiDD
() Roughing T ool

[arneter: 250

Corner radius: 125

Owerlap distance: 0.0 < >

(o) | b &

Stock resolution; 0.0

Adjustrments to remaining stock:

() Use az computed

(®) Ignore small cusps

() Mill small cusps

Digtance:

« Set Compute remaining stock from to One other operation.
« Inthe Operation List, select Stock Model - OP1 Stock.

« Set Adjustments to remaining stock to Ignore small cusps.

Set Distance to 1.0. This option is used in conjunction with Ignore small cusps. Mastercam will output
cuts that engage large amounts of material.
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18. Select the Cut Parameters page.

----- « Stock
- Cut Parameters

Tranzitiohs
Steep # Shallow

19. Setthe following parameters:

Cut ztyle
Cut method Clirnb ~
Cornventional feed rate 2844604

! Tip
Tip compengzation
[ ptimize: stepups ( Mest clozest
Optimize ztepdownz kd aterial e

kation » Gap size, retract
I'/-F'asses -\I When avoiding a boundary b
Stepover | 30.0 % (3.0 |
150.0 % |15.0 Gap size

Stepdown | | O Distance i
Stepup |3EI.EI = 3.0 |

: (®) % of toal diameter 10000.0
[ Mill vertical valls

irirLm taolpath radiuz

|1n.n
o

Motion < Gap zize, micro it

icro lift distance

Back feedrate 1000

« Optimize stepups to Next closest. Mastercam for SOLIDWORKS moves to the closest cut from its last
position on the previous cut.

« Stepover to 30.0%.

» Stepdown to 150.0%.

» Stepupto 30.0%.

o Minimum toolpath radius to 10.0%.

« Motion > Gap size, retract to When avoiding a boundary. Adds retracts to avoid intersecting
boundaries (a gouge boundary, or a boundary of material yet to be milled).

20. Select the Transitions page.

- Stock

El-+ Cut Parameters
L Tranzitionz
Steep 4 Shallow
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21. Setthe Helix radius to 5.5.

Entry method

Helix anly w |

Helix radius

Trochoidal loop radiuz

Additional zlot width

22. Click OK to create and generate the Dynamic OptiRough toolpath.

23. Select Toggle display on selected operations to display toolpaths again, and select the second Dynamic
OptiRough toolpath to view the newly created toolpath.

24. Save your part file.
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Exercise 5: Verifying the stock model and toolpaths

In this exercise, you use Mastercam Simulator to verify your toolpaths and stock model. Verifying your toolpaths
allows you to use solid models to simulate part machining against the selected stock definition.

1. Select Toolpath Group-1 in the Toolpaths Manager.

EI--EE Machine Group-1

H=—FropeTt Brefgult MM
I T=SurfaceHigh Speed (Dynamic OptiRough) - [WCS
- 2 - Stock model - [WCS: MASTERCAM FRONT] - [Tpla

m 3 - Surface High Speed (Dynamic OptiRest) - [WCS: b

..... »

2. Select Verify selected operations in the Toolpaths Manager.

Configuration: Default v

EI-EE Machine Group-1
E|_|]_|_ Properties - Mill Default MM

=

Mastercam Simulator displays.
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3. If necessary, right-click in the graphics window and change the view to Isometric and Fit the part to the
screen so that it matches the image shown below.
Home | View  \Verify ~ @
g ? @ L l [] Toolpath Stock Wireframe [J] Machine .?“1 }
"= = s~ Tool [ initial Stock [#] Gnemon  [f] Machine Housing t"‘ ¥
Bockpiol R Smulation Conf:lti‘t]iﬁnsv Com;gglem' [[] workpiece [] Fixtures Aes Opeﬁlicns O?Juell-'ra‘::c?én segment Toolvpath Dem_l%r;';rftion
Mode Playback Visibility Operations
Move List -~ 1 X
4 Move Info ~
Mave ID 1 of 153732
Elapsed Time  1.00s
Move Type Rapid Linear Move
Operation Narr Surface High Spee
Operation Nur ID: 1 (1 of 2)
Tocl Number ~ #5 - END MILL WIT
Tool Orientatio 0.000; 0.000; 1.00(
+Y Toel Tip Positic -104.209; -122.341
Machine
Axis Values
4 Toolpath Info
Feed Length  91827.124
Feed Time 4h 4min 30.90s
Min/Max X -153.849 / 166.05°
Min/Max ¥ -153.846 / 166.051
Min/Max Z 11.899 7 102.316
Rapid Length  181.911
Rapid Time 0.87s
o Total Length ~ 92009.035
Total Time 4h 4min 31.78s
4 Verbose
Coolant Off
. . Compensation Computer w
Sl | Move List | Collision Report

4. Click the Play button or press [R] to verify the toolpaths.

Y
——8—— Precision

A,

4« P> OD

ol

5. View the Move List to view the total run time of the toolpaths.
Rapid lime 8fs
T
Total Time
4 Verbose

Coolant

4h 4min 31.78s

Off

Comopensation Computer
6. Once you are satisfied with the verification, close Mastercam Simulator.

7. Save your part.
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Mastercam for SOLIDWORKS Dynamic Milling—Conclusion

CONCLUSION

Congratulations! You have completed the Mastercam for SOLIDWORKS Dynamic Milling! Now that you have mastered
the skills in this tutorial, explore Mastercam's other features and functions.

You may be interested in other tutorials that we offer. Mastercam tutorials are being constantly developed, and we
will add more as we complete them. Visit our website to see the latest publications.
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ATTENTION! UPDATES MAY BE AVAILABLE.

PLEASE REFER TO MASTERCAM.COM/SUPPORT
FOR THE LATEST DOWNLOADS.

CNC Software, Inc. . al-1F +1R
671 Old Post Road .
Tolland, CT 06084 www.mastercam.com : emm

Mastercam® is a registered trademark of CNC Software, Inc. ©1983-2018. All rights reserved.
All other trademarks are property of their respective owners.
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