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Mastercam Dynamic Milling Tutorial—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:
« Toolburial 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 settings or the tutorial results. These color differences do not affect the lesson or
your results.
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Estimated time to complete this tutorial: 5 hours

General Tutorial Requirements

All Mastercam 2019 tutorials have the following general requirements:

« You must be comfortable using the Windows® operation system.

« The tutorials cannot be used with Mastercam Demo/Home Learning Edition. The Demo/HLE file format
(emcam) is different from Mastercam (mcam), and basic Mastercam functions, such as file conversions and post-
ing, are unavailable.

« 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 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

« All Mastercam tutorials require you to configure Mastercam to work in a default Metric or Inch configuration.
The tutorial provides instructions for loading the appropriate configuration file.


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

Mastercam Dynamic Milling Tutorial—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.

(. )
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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.
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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.
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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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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
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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 gecmetry

tachining regions
R &P

M achining region strategy
() Stay inside

{®) Fram outside
Open chain extension to stock

(®) Mone [ignore stack]

() Tangent
() Shortest distance

Avaoidance regions

ok &
Alr regions

m B @&
Containment regions

m &
Entry chain

m I &

Preview chains H

« 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 chain: The point where the tool enters the part or a custom chain for the entry motion to follow.
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.
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Dynamic OptiRough, as it is the only 3D Dynamic toolpath, uses a different type of selection method compared to
the other Dynamic toolpaths. When creating a Dynamic OptiRough toolpath, you are brought to the Model Geo-
metry page in the Surface High Speed Toolpaths - Dynamic OptiRough dialog box. You then have the following
options:

B 7 Surface High Speed Toolpaths - Dynamic OptiRough *
¥ |l W

----- Toolpath Type -
Maodel Geaometry

---- ¥EE:Path Control Marme Entitizs  Wall Stock  Floaor Stock Mame Entities  “Wall Stock  Floor Stock

..... Halder . machinitg 03 03 . avoidance 1.0 1.0

M achining G eormetry Avoidance Geomeatry

(= Cut Parameters

----- Transitiohs

. 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
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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
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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

1. Start Mastercam using your preferred method:

a. Double-click Mastercam's desktop icon.

OR
b. Launch Mastercam from the Windows Start menu.
2. Select the default metric configuration file:

a. Click the File tab.

b. Choose Configuration from Mastercam's Backstage View to open the System Configuration dialog
box.

Community . .
Repair File

Perform routine mainten

Configuration .
Repair
File

Options

¢. Choose ...\mcamxm.config <Metric>from the Current drop-down list.

17
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Current: | c:\uzershemgidocurnentssomy meama .. Srcams. config <lnchs <Startups ~

c:hwazershemghdocurmentzhig moam20.. . wncame, config <lnchs <Startups
ghdocumentzhmy moam2l. . mcamsm, config <kMetrncs

d. Click OK.

Exercise 2: Setting up the stock

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

1. Open the part file, DynamicMill, provided with this tutorial.
2. Save the part as DynamicMill-xxx, replacing xxx with your initials.

3. Onthe Machine tab, select Mill, Default.

FILE HOME WIREFRAME SURI

III-"‘ ;\-':$A|

Ml Lathe Mill-Turn Wire FRouter Desi

- - - - -

Default chine Type

7 hManage List...

4. Select the Levels Manager, located in the same area as the Toolpaths Manager. If it is not displayed, select
Levels on the View tab to toggle the display, or press [Alt+Z].

Toolpaths = Solids Planes Levels Recent Functions 1

Before creating the stock shape, you will first create a level on which to place the stock geometry. Thisis a
good practice for when you need to organize part files that have thousands of lines, arcs, solids, or surfaces.

5. Onthe Levels Manager, select Add a new level.

Levels v 1 x
(hss-Bo-0
Mu... & Visble Mame Level Set  Entities
¥ 1 ¥ Solid 1
2 Part geometry 72

A new level is added to the list and is then set as the main level.

18
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6. Double-click in the Name column of the level you have just created and rename it to Stock geometry.

Levels v 1 x
+ AT = O-@
Mu... & Visble MName Level Set  Entities
1 X Solid 1
Part geometry

v --_

This level will now be used to place the geometry created by the stock setup.
7. Select Stock setup in the Toolpaths Manager.

EI Man:hine Group-1
EI j],[ Properties - Mill Default

The Machine Group Properties dialog box displays.
8. Onthe Stock Setup tab, click Bounding box.

Select comers... MC| extents

Al Solids All Ertities nselect Al

v | 8 | ?

The Bounding Box function panel displays.

19



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

9. Select the entire part, as shown below:

10. Press [Enter] or click End Selection to accept the selection.

11. Set the following parameters in the Bounding Box function panel:

£

Shape I~

(®) Rectangular
() Cylindrical

Rectangular Settings ':4'-*:'

Crigin: '

Size:

X: 1524 v 3

V: 49.53 -
zlss ) v3

Cylindrical Settings ':‘}:'

Push Pull 2

Create Geomet ':"_":'

Lines and arcs
[_| Corner points
[ Center point
[ Face center points
[ solids

20
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« Shape to Rectangular. This shape is better suited for this part as opposed to using Cylindrical.
« Zt028.6. Sets the size of the box in the Z axis.

« Under Create Geometry, select Lines and arcs. This will create lines and arcs based on the stock
shape that can be used for many functions.

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

13. 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.

14. Save your part.

21
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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 gallery on the Mill Toolpaths contextual tab.

HP'EQ-E_'O s MILL

I HOME WIREFRAME SURFACES S0LID5 MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS

- -
( | B |5 ® 53 §&§. b 5 & /|
: 2 =D - . <
wur Drill Dynamic ... Face - OptiRough Pocket Project Parallel - Curve Swarf Milli... Parallel o
20 30 Multiaxis

The Chain Options dialog box displays.

2. Click Select under Machining regions. Machining regions are the regions that are going to be machined.

Chain Options >

Chair geometry

t achining region

b achining region strategy
(®) Stay inzide

The Chaining dialog box displays.
3. Select Cplane in the Chaining dialog box.

[¥] Chaining et

5 T

[reser | ol

This option allows you to chain only entities that are parallel to the current construction plane and at the same
Z depth as the first entity you chain.
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4. Select the chain shown below as the machining region:

By changing the chaining selection to Cplane, you avoid selecting each line individually.
5. Click OK in the Chaining dialog box to return to the Chain Options dialog box.

6. Setthe Machining region strategy to From outside.

m ol &

Machining region strategy
() Stay inside

( (®) From outside )

Open chain extenzsion to stock
A e 0" ' [

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.

7. Click Select under Avoidance regions. Avoidance regions are regions that you want to avoid during machin-
ing. In this case, you want to avoid the part itself and clear out the area between the stock boundary and the
part. To do this, you will need to activate another level.

e  —eemme e

() Shartest distance

Avoidance

o & &
Air regionz

P

23



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

The Chaining dialog box displays.
8. Select 3D in the Chaining dialog box.

(¥] Chaining =

H1 &

(o] | ol

This mode chains entities defined in the X, Y, and Z axes simultaneously.

9. Select the Levels Manager. Move the Chaining dialog box out of the way if necessary.

Toolpaths = Solids  Planes ECEHtFLIﬂCtiCIﬂS

10. Click in the Visible column for the Part geometry level.

Levels v 1 x
+ AT = O-@
Mu... & Visible MName Level Set  Entitie
Solid
_-_
'3 X Stock geometry

This will display the geometry we need to select. The geometry is a silhouette of the part. This allows you to
machine around the part and clear out the stock, but without cutting into the part.

24
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11. Select the chain shown below as an avoidance region:

12. Click OKin the Chaining dialog box to accept the chain and return to the Chain Options dialog box.

Before you accept these chains in the Chain Options dialog box, you will first preview them to see if these
are the chains you want.

13. Right-click in the graphics window and set the view to Top (WCS).
&Y Uynanmit KuLauuon

Fit

Top (WC5)

Front [(WCS5]

Right [(WC5)

Isometric (WCS)

a8 a =

GView C
14. Inthe Chain Options dialog box, click Preview chains.

Entry chain

m L &

( Preview chains E

25
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Your part displays as shown in the following image:

Mastercam displays your material in the red and black crosshatch, the motion region as blue, and the tool con-
tainment 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. These options are also available on the Toolpath
Type page.

15. Once you are satisfied, right-click in the graphics window and select Isometric (WCS).

16. Click OKinthe Chain Options dialog box to accept these chains.
The 2D High Speed Toolpath - Dynamic Mill dialog box displays.

17. Select the Tool page.

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

18. Click Select library tool.

| b

t Select library toal... ) [ Filter &

The Tool Selection dialog box displays.

26
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19. Select Filter.

280 of 280 toolz

Display mode

) Tools

The Tool List Filter dialog box displays.

20. 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

manyra
v 4 4 W H
"I
0 |

| &=

-
')

"

U L

| @

<A i
"I E
g

Mrerating mackinn I kit rmackinn

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

22. 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

23. 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.

27



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

24. Select the Cut Parameters page.

Cut Parameters

""" & Depth Cuts

- Entry Mation

L Presk Throoahk

25. Set the following parameters:

i g - - ﬁ
Approach distance ottomm left '

First pass offset

0.o |
Firzt pazs feed reduction A
0.0

Corventional feed rate

Stepover

ki toolpath radiuz

Gap zize
() Distance 200

(®) % of tool diameter R00.0

Cut order optimization Maone e

kation < Gap size, Micro lift

Back feedrate

Wicra lift distance Stock to leave on wallz A

Stock to leave on floors

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 inthe 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.

26. Select the Entry Motion page.

Elv" Cut Pararneters
---- & Depth Cuts

Entry Maotion

- & Break Through

- Linking Parameters
FIR— Hrre ¢ Ral Prints

28
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27. 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.

28. Select the Linking Parameters page.
F s DTN MU
L Break Thraugh
[ Lirkirny Parameters
L - Home / Ref. Points

Soem Cilbmr ! Tomlmr mimmm
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29. 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.

30. 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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31. Select the chain shown below:

You will automatically return to the 2D High Speed Toolpath - Dynamic Mill dialog box. Your Depth should
now be set at-20.32.

32. Click OKinthe 2D High Speed Toolpath - Dynamic Mill dialog box to generate your toolpath.
33. The toolpath will display as shown below:

34. 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.
Toolpaths v X
’u y hix ERwFEolL 7 @

VADS K Pk~

= E||:| Machine Group-1
EI _|]_|_ Froperties - Mill Default

.. @ Tool settings
------ O Stc:u:k SEtL.Il:I

s

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 gallery on the Mill Toolpaths contextual tab.

A -BRF(9 ¢ MILL

I HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS

( @é-%%as.@@aa

wur i Dynamic ... Face - OptiRough Pocket Project Parallel - Curve Swarf Milli.. Parallel

3D Multiaxis

The Chain Options dialog box displays.

3. Click Select under Machining regions.

Chain Options >

Chain geometny

tachining regi

b achining region strategy
(®) Stay inside

The Chaining dialog box displays.
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4. Select the geometry shown below as the machining region. Use the Cplane button to select the entire chain.

The selection is the same geometry used in the first Dynamic Mill toolpath.
5. Click OK in the Chaining dialog box to return to the Chain Options dialog box.

6. Ensure that the Machining region strategy is set to From outside.

o &

b achining region strategy
() Stay inside

( (®) From outside )

Open chain extenzion to stock

= e o ' [

7. Click Select under Avoidance regions.

-

() Shartest distance

Avoidance

o & &P
Air regionz

N

The Chaining dialog box displays.
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8. Select the chain shown below as an avoidance region. Set the chaining to 3D.

You may need to rotate the part or turn off the Solid level to select the chain.
9. Click OK in the Chaining dialog box to accept the chain and return to the Chain Options dialog box.
10. Click OKinthe Chain Options dialog box to accept these chains.
The 2D High Speed Toolpath - Dynamic Mill dialog box displays.
11. Select the Tool page.

............. Toolpath Tepe ~
.............
............. Halder

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.

Toaol diameter; [20.0

# Agzermbly Ma... Tool Mame Haolder Mame
EMD MILL ...

Cormer radiug: | 1.0

Tool name: ‘END MILL WITH RaDIUS - 20/ R1.0 |
Tool #: Length offset:
Head #: D Diarneter offset:
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13. Select the Stock page.
............. Haolder

B Cut Parameters
- Depth Cuts

[

14. Select Rest material.

Fest material
( ) [E-38 Machin
ompure remaining stock from: - Pro

(@) Al previous operations =55 Tae
|.-’-'-.II groUps w E%ﬁ;’

() One other operation

(") Roughing Toal

This enables the page and tells Mastercam to calculate the cutting passes based on the remaining stock.

15. Set the following parameters:

Fest material

[m|

- =-B8 Machine Group-1
Compute remaining stock from: -0l Properties - Mill Default MM

() Al previous operations I';'l---o_ SO
Fe=e o (28 -#] 1 - 2D High Speed 2D Dynamic Mill] - [w/CS:

(®) One ather DpEfatiDD

\_J Roughing [ ool

[iarmeter: 0.0

Corner radius: 0.0

Aduztments to remaining stock:

(®) |z az computed

gnare small Cusps

« 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.
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16. Select the Cut Parameters page.

------------- Entry Matian

PO T 1

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

DR e g - 1
Approach distance u:ultu:um |eft e
First pass offset nao
First pass feed reduction 4
Conventional feed rate n.a
Stepover ‘ 10.0 |
tin toolpath radius ‘EI.E |
Gap zize
() Distance 200
(® % of tool diameter 500.0

. . o Cut arder optimization
Mation < Gap size, Micro lift P

bicro lift digtance Stock to leave on walls

Back feedrate Stock to leave on floors

18. Select the Entry Motion page.

Elv" Cut Parameters
----- & Depth Cuts

B E ity Mation
it Break Through

-~ Linking Parameters
I Hrre 4 Ral Print:
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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] [ &

' ) { \
Helix radius

[ ] Center on point

(®) Flunge angle

0.0
£ clearance

() Entry pitch 0.0

| LI ™ T FE [ R

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

Aoem Cilbmr ! Talmr —inmm

21. Setthe following parameters:

( Feed plane... () Absalute )

(®) Incremental

() Azzociative I

( Top of stock. .. m (®) Absolute )

() Incremental

i) Azzociative I

Depth... -27.94 (®) &bsolute
() Incremental

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.

o Ensure that Feed plane is set to Incremental.
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« 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.

|-2?.94 | (@) Absolute

() Incremental
() Azsociative

23. Select the arc shown below:

You will need to rotate the part to select it.

24. You will automatically 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.

38



26.

27.

Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

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.

Save your part.
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Exercise 5: Verifying the toolpaths

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

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

This will select both Dynamic Mill toolpaths.

2. Select Verify selected operations.

Toolpaths v 1 X
Py *x | T Tx "fg“ c1fe | 7 @
XM YADS %Pkl <

EIEE Machine Group-1
Dl th Pranerties - Mill Mafanlt

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 A @

N * @ L l [ Toolpath [ ] Stock [¥] Wireframe: [J] Machine "Ll L } L =
_— 2.
= = s - [] Tool [ initial Stock [#] Gnomon  [J] Machine Housing *
Backplot | Menfy | Simulation Stop Tool X All Current Segment | Toolpath | Demonstration
Conditions ~ Components >  [_] Workpiece Fixtures Axes Operations Operation - Tools~
Mode Playback Visibility Operations
Move List ~ 1 x
4 Move Info [l

Mave ID 1 of 1485
Elapsed Time  1.00s
Move Type Rapid Linear Mowe
Operation Nam 2D High Speed
Operation Num 1D: 1 (1 of 2)
Tool Number  #5 - END MILL WIT
Tool Crientatio 0.000; 0.000; 1.00(
Tool Tip Positic -89.493; -38.102; 3
Machine
Axis Values

4 Toolpath Info
Feed Length  2534.338
Feed Time 55.84s
Min/Max X -96.735 / 96.625
Min/Max ¥ -66.688 / 19.181
Min/Max Z -19.820 / 3.660
Rapid Length  109.325
Rapid Time 0.52s
Total Length  2643.664
Total Time 56.37s

4 Verbose
Coolant Off
Compensation Computer W

Move List | Collision Report

Enhancing Model [T 100%

4. View the 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.

Rapid Length  109.325
Rapid Time 0.52s

Total Time 56.37s

4 Verbose
Coolant Off

Compensation Computer

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.

42



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.

Toolpaths v 1 X
P B iIx EFolL 7 @

vADS K Pkl L2
EIEE Machine Group-1

------ ¥ Tool settings

: o O Stock setup
= T ' - - .

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

4. Select Face from the 2D gallery on the Mill Toolpaths contextual tab.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREI
C h B2 ] & 4
- ar 22
Contour Crrill Dynamic .. Face ] OptiRough Poc
2D

The Chaining dialog box displays.
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5. Select Solids to activate solid selection.

(W] Chaining =

AED,

() C-plane (@) 3D
[rrsess] [ ol |

6. Activate Face selection.

This allows you to select the face of a solid.
@ @
@ @

[~ | FED

7. Select the face shown below:

8. Select OKin the Chaining dialog box.
The 2D Toolpaths - Facing dialog box displays.
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9. Select the Tool page.

............. Toolpath Type 2
.............
............. Halder

10. 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

# Agzembly Ma... Tool Hame Halder Mame

Comer radius; | 1.0

EMD MILL ...

T ool name: ‘END MILLWITH RADIUS - 20 /A1.0 |

Length offset:
Diarneter offset:

Tool #: |5

il

Head #:

11. Select the Cut Parameters page.

[ EEIe e

Cut Parameters
Depth Cuts
o — Linking Parameters

— Home / Ref. Points

12. Setthe following parameters:

S Acrogs overlap 50,0 % 100
s Dynamic o
1100 X220

Along overlap

Approach diztance |5|:'-|:I g (10.0 |
Exit distance a0.0 ¥ (100
General start lacation Eottomn left w

@a:-:. shepover |5EI.EI % (10.0 D
Tip comp Tip ~ ﬂ (®) Climb () Coreeentional
Reverze direction of last pazs
Auta angle
Roall cutter around carmers Sharp w 0.0

Foughing angle;

kove between cuts

Feed rate between cuts: A0.0

Stock to leave on wallz 0.0

éu:u:k to leave on floors
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« 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.

13. Select the Linking Parameters page.

=+ Cut Parameters

- Depth Cuts

[ _irkirgy Parameters
- Home / Ref. Points

P tirm Filkar ! Trleranes

14. Setthe following parameters:

] Retract. . 250 Abzolute -‘\
Incremental

Azsociative i

Feed plane. .. () Aibsalute

(®) Incremental
() Azzociative (0]

Top of stock... (®) Absolute

() Incremental

\_ () Azzociative J m

L— /™

— Depth... m () Absolute

(®) Incremental

() Azzociative (0]

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

« Set Feed 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.
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15. Select Preview toolpath on the 2D Toolpaths - Facing dialog box.

B 7 2D Toolpaths - Facing

T €3

B v Cut Parameters

Depth Cutz

= o e

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

17. Click OKinthe 2D Toolpaths - Facing dialog box to close and generate the toolpath.

18. Save your part.
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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
=101 Properties - Mill Default

Eed (2D Dynamic Mill) - [
m Parameters

------ ¥ #5-M20.00 BULL ENDMILL - END MII

2. Select Verify selected operations.

Toolpaths
Py %x | T Tx
H % o v e :

EI--EE Machine Group-1

S th Promerties - Mill Mefanlt

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.

A n Pl .

Backplot | Verfy  Simulation

Mode

View

Verify
l [] Toolpath Stock Wireframe [J] Mach
Tool [ Initial Stock [#f] Gnomon  [J] Mach
Stop Tool X
Conditions ~ Components = | [_| Workpiece Fixtures Axes
Playback Visibility

T

~ @
t. % L. ]

o All Current Segment | Toolpath Demonstration
Operations Operation = Tools~

Operations

Move List -~ 1 X
Operation Nan 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; -38.102; :

Machine
Axis Values

4 Toolpath Info
Feed Length  2745.650
Feed Time 1min 0.40s
Min/Max X -96.735 / 96.625
Min/Max ¥ -66.688 / 19.181
Min/Max Z -19.820 / 3.660
Rapid Length 177.296
Rapid Time 0.85s
Total Length  2922.945
Total Time 1min 1.26s

4 Verbose
Coolant Off
Compensation Computer
Compensation Left
Feed Rate 12500.000
NC Code GO

1 Spindle Speed 5347.000 v

Move List | Collision Report

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

Y

Enhancing Model T 100%

v Precision

4«

P> OD

A,

i

~

There will be material remaining on the top face of the part. That is to be expected.

5. View the 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.

I '\.I:'HI oL IH (8]}

Rapid Time

Total Time

LI - LT

0.85s

1min 1.26s

4 Verbose

Coolant

CAmnencatinn

Off

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

Home View erify
(1] ey
anm ?"‘1 e O 4)1 '

Color Collision MMateria Show Restrict Stoy
Loop= Checking Cutting ~ Edges Drawing D

i By Operation

By Tool

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

. — : + .a o ] 1 |I

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.

3. Onthe Machine tab, select Mill, Default.

FILE HOME WIREFRAME SURI

ala ™ ;nu:ré‘d

Ml Lathe Mill-Turn Wire Router Desi

- - - - -

Default chine Type

T Manage List...

4. Select Stock setup from the Toolpaths Manager.

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

o @ Files
- LI

The Machine Group Properties dialog box displays.

5. Select Bounding box on the Stock Setup tab.

Select comers... MC| extents

All Solids All Ertities Inselect Al

v | 8 | ?
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The Bounding Box function panel displays.

6. Select the part and press [Enter] or select End Selection.

7. SetZto 13.7. This adds a small amount of stock to the Z height of the stock boundary.

e e ——

Rectangular Settings @
Origin: - .

Size:

X: |158.06613 v 3
V: | 76.14608 -
(z 137 ) -
Cylindrical Settings i‘;_":'

8. Click OK to create the boundary.

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

1. Select Dynamic Contour from the 2D gallery on the Mill Toolpaths contextual tab.

FILE HOME WIREFRAME SURFACES 50LI

Milling

C dh @ =

- ar a2

Drrill Dynamic ... Face

0L

=

Pocket Peel Mill Area Mill

[l =]

(| .
Elend Mill Slot Mill Model Ch... Engrave

The Chain Options dialog box displays.

2. Click Select under Machining regions.

Chain Options *

Chair geomety
bl achining region

b achining region strategy
(®) Stay inside

The Chaining dialog box displays.

3. Select Solids to activate solid chaining mode.

W] Chaining x

a(@

() C-plane (@) 30
[ [ ol

In Solid chaining mode, the Chaining dialog box gives you options to manage the chaining of solid entities.

4. Select Loop if it is not already selected. Deselect Face if it is selected.
[_JlFace (LI

This allows you to select a closed chain on a reference face.
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5. Select the edge shown below. You may need to zoom in.

The Pick Reference Face dialog box displays. This dialog box allows you to cycle through possible reference
faces on a solid until you reach the one you want.

6. Ensure that the face shown below is selected:

Pick Reference Face *

| Other face |

=

-
-~
-

;

Select Other face if necessary to cycle through the possible reference faces.
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7. Click OK to return to the Chaining dialog box. The chain will be displayed as shown below:

Reverse the chain if necessary.

8. Click OK in the Chaining dialog box to accept the chains and return to the Chain Options dialog box.
9. Click OKin the Chain Options dialog box.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.
10. Select the Tool page.

............. Taalpath Type 2
.............

11. Click Select library tool.
The Tool Selection dialog box displays.

12. Click Filter.

Filker Active
280 of 280 tools

Dizplay mode

() Tools
() Azzemblies

(®) Both

The Tool List Filter dialog box displays.
13. Setthe Tool Type filter to None.
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14. Select the Endmill1 Flat filter, and deselect any other filter. This ensures that you are only selecting flat end
mill tools.

Tool

jL Igru
L
il

Tool

Al Mone

15. Click OKin the Tool List Filter dialog box.

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

L2 8L SRS AELIDIG AL OGLL AR MM, 0010 L

# T ool Mame Holder Hame  Dia. Cor.rad. Length  HFlutes Tu
gl B FLAT EMD MILL - 18 - 180 0o 290 4 Fl:
1] 5 FLAT EMD MILL - 20 - 200 0o 320 4 Flz
1] 5 FLAT EMD MILL - 3 an 0o 50 4 Flz
o FL&T END MILL - 4 - i 4
1] ] FLAT EMD MILL - 5 - 5.0 0o a0 4 Flz
1] al FLAT EMD MILL - B E.0 0o 100 4 Flz

17. Click OKin the Tool Selection dialog box.

18. Select the Cut Parameters page.

EI ----------- Cut Pararneters
E e Corbour ' all
----- & Depth Cuts
=@ Finishing
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19. 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

Mastercam Dynamic Milling Tutorial—3: The Dynamic Contour Toolpath

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 passesin 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.
20. Select the Contour Wall page.

EI o Cut Parameters

& Depth Cuts
=& Finishing

21. 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.

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

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

o Home # Ref. Points

----- Arc Filter / Tolerance

23. Set the 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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24. 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.

25. Select the edge shown below:

You automatically return to the Linking Parameters page. Your Depth should now be 9.525.

26. Click OKinthe 2D High Speed Toolpath - Dynamic Contour dialog box to accept and generate your
toolpath.

27. Your toolpath displays as shown below:

28. Save your part.
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Exercise 3: Creating the second Dynamic Contour toolpath

1. Select Dynamic Contour from the 2D gallery on the Mill Toolpaths contextual tab.

FILE HOME WIREFRAME SURFACES 50LI

Milling

- - |:|

: h & =3

Drrill Dynamic ... Face

(LY

=

Pocket Peel Mill Area Mill

0 =]

(| .
Elend Mill Slot Mill Model Ch... Engrave

The Chain Options dialog box displays.

2. Click Select under Machining regions.

Chain Options *

Chair geomety

bl achining region
b achining region strategy
(®) Stay inside

The Chaining dialog box displays.
3. Activate Solids selection if necessary.

4. Setthe chaining to Linked edges.

= [

() Face ® 3D

W @
=

This allows you to select contiguous chaining of edges.
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5. Zoom in using the mouse wheel and select the edge shown below.
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6. The chain will display as shown below. Reverse the direction if needed, using Reverse on the Chaining dialog
box.

7. Use the Next control in the Chaining dialog box to select the chain shown below.
. — e

8. Inthe Chaining dialog box, click End chain.
A

Q| o

This ends the chain so that you can start a new one that is not linked to the previous chain.
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9. Using the controls in the Chaining dialog box, select the second partial chain shown below:

10. Click OKin the Chaining dialog box and return to the Chain Options dialog box.
11. Click OK in the Chain Options dialog box.

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

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

13. Click Select library tool.
The Tool Selection dialog box displays.
14. Selectthe FLAT END MILL - 8 tool.

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

1] 5 FLAT EMD MILL - 18 - 1E.0 0.0 26.0 4 Flate.. Mone
1] 5 FLAT EMND MILL - 18 - 18.0 0.0 29.0 4 Flate.. Mone
] 5 FLAT EMND BILL - 20 - 200 n.o 320 4 Flate.. Mone
] 4] FLAT EWND MILL - 3 an n.o 5.0 4 Flate.. Mone
1] 5 FLAT EMD MILL - 4 40 0.0 70 4 Flate.. Mone
1] 5 FLAT EMD MILL -5 5.0 0.0 a0 4 Flate.. Mone
1] 5 FLAT EMD MILL - B E.0 n.o 10.0 4 Flate.. Mone
. 5 FLAT ERMD MILL - = 4

1] 9 SHOULDER MILL - 100 - 100.0 0.0 15.0 a Flate.. Mone
1] 9 SHOULDER MILL - 125 - 125.0 0.0 15.0 10 Flate.. Mone
] 9 SHOULDER MILL - 160 - 160.0 n.o 15.0 12 Flate.. Mone
| ] a CUal RED kAL IR AR 0 nn AR 0 el Cl-b ~ kbl

15. Click OKin the Tool Selection dialog box.

16. Select the Cut Parameters page.

EI ........ Cut Parameters

P Corbour wall
& Depth Cuts
EI'E’} Firizhinig
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17. 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 |

bivs bbb racdins R le Ina |
« Approach distance to 12.0.
« First pass offset to 3.0.

18. Select the Contour Wall page.

EI o Cut Parameters

- Depth Cuts
=& Finishing

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

Radiuz of tool that shaped the ztock. 120

kin toalpath radiug that shaped the stack, 1.0

Stack thickness 0.025

20. Select the Linking Parameters page.
i w0 CTIUY IMaur
e Break Through
EI Linking Pararneters
- Home ¢ Ref. Paints

Aorm Cillbmr 3 T Almr —immm
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21. Setthe following parameters:

. 5 Retract... 16.0 (®) Absolute )

() Incremental

() Aszzociative i

' Feed plare... () Absolute

(®) Incremental

() Aszzociative i

i Top of stock... | |3.525 ® Abzolute

() Incremental

() Azzociative i

' Deqth... O Absalute

(®) Incremental

\_ () Azzociative _/‘ i

« 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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22. Click OK to generate the toolpath.

The toolpath will display as shown below:

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 Home tab.

Ew TOOLPATHS

? *7|Dynamic ~ @5 Check Solid - ﬂ
O]
Affangle - 5 2D Area ~

Analyze Anal Analyze ] o RL
lank - Entity Distande~ Toolpath ’Q:S’ Chain - Statistics Adc

urc Center Points ?
AN

tndpoints

o

lay Lnalyze
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2. Hover over the first toolpath:

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, press [Esc] or Cancel out of the func-
tion.

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 Contour Mill) - [w

This selects both toolpaths so that they can be verified at the same time.
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2. Select Verify selected operations.

Toolpaths v & x
Px Xy | Th Tx ol |7 @
BXM | vao s AGE- DY

EIEE Machine Group-1
=l tll Pranertice - Mill Mafanlt

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 View Werify G @
p\' "- @ . l [ Toolpath  [] Stock [¥] Wireframe [J] Machine .?"1 L / y =

]g - Tool [ initial Stock [#] Gnemon  [J] Machin
Backplot Werify Simulation Toal X Current Segment Toolpath Demonstration
Condltlons - Components ~ [ werkpiece Fixtures Axes Opemtlans Operation Tools~
Mode Playback Visibility Operations

Move List
Operation Nan 2D High Speed ;| .

Operation Nun 1Dz 1 (1 of 2)
Tocl Number  #5 - FLAT END MI
Tool Orientatio 0.000; 0.000; 1.00
Tool Tip Positic 27.083; -16.729; 1
Machine
Axis Values

4 Toolpath Info
Feed Length  2703.623
Feed Time 59.24s
Min/Max X 13.330/ 150.226
Min/Max ¥ -68.110 / 19.637

B Min/Max £ 6.350 / 16.700
-

Rapid Length 180.046
Rapid Time 0.86s
Total Length  2883.668
Total Time 1min 0.10s
4 Verbose
" Coolant Off

Compensation Computer

Y Compensation Left
Feed Rate 12500.000
NC Code GO

o 1 Spindle Speed 26578.000 v
- I— + s e Mave List | Collision Report

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.
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Min/Max Z 6.350 / 16.700
Rapid Length 180.046
Rapid Time 0.86s

Total Time 1min 0.10s

4 Verbose
Coolant Off

Compensation Computer

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

Y
¥— Precision |44 P> OD

A,

- T
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, Pee1Mi11, provided with this tutorial.
2. Save the part as Pee1Mill-xxx, replacing xxx with your initials.

3. Onthe Machine tab, select Mill, Default.

FILE HOME WIREFRAME SURI

aly ™ ;h:réd|

Ml Lathie Mill-Turn Wire Router Desi

- - - - -

Default chine Type

Manage List...

4. Select Stock setup from the Toolpaths Manager.

EI--EE| Machine Group-1

=-alL Properties - Mil Default

IE=) Files

The Machine Group Properties dialog box displays.

5. Select Bounding box.

Select comers... MC| extents

All Solids All Ertities LInselect Al

v | X | ?
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The Bounding Box function panel displays.

6. Select the part and press [Enter] or click End Selection.

For this part, no geometry needs to be created. The bounding box will be accepted as it is.
7. Click OK to create the boundary.

8. Click OK to accept the stock setup.

Exercise 2: Creating the first Peel Mill toolpath
1. Select Peel Mill from the 2D gallery on the Mill Toolpaths contextual tab.

FILE HOME WIREFRAME

SURFACES 501

Milling
- - |:|
- i_ |:.=
Contour Drrill Face
I ]
il
| Dynamic C... Pocket Peel Mill drea Mill
Elend Mill Slot Mill FModel Ch... Engrave
- 2 2 n

The Chaining dialog box displays.
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2. Activate Solids selection from the Chaining dialog box.

(W] Chaining =

AED

() C-plane (@) 3D
[ | ol

Mastercam Dynamic Milling Tutorial—4: The Peel Mill Toolpath

3. Select Edge if it has not already been selected. Deselect Face if it is selected.

() Face ® 3D

@e

This allows you to select the solid edges of a model.

4. Select Translucency on the View tab.

JRAFTING TRANSFORM MACHIMNE VIEW
| i gTransIucenq.r ) ={:} |E|Tuc
@ Q @ Backside =

ireframe  Qutline Material Advanced

- Shaded ~

Appearance Fa | Toolpaths Ts

TOOLPATH:

Display - E Pla

This toggles the translucency of the current model and will help with selection for this first toolpath.
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5. Select the two edges shown below. Use Reverse if necessary to ensure both chains go in the same direction.

6. Toggle Translucency to off.
7. Click OK in the Chaining dialog box.

The 2D High Speed Toolpath - Peel Mill dialog box displays.
8. Select the Tool page.

............. Toolpath Type "
.............
............. Huolder

9. Click Select library tool.

#‘{

SLATE..

Select librany toal...

The Tool Selection dialog box displays.
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10. Click Filter.

280 of 280 toolz

Display mode

) Tools

The Tool List Filter dialog box displays.

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

13. Select the FLAT END MILL - 12 tool.
C:AUzershPublichDocu,. SMill_mm. tooldb =

# Toal Mame Halder Hame  Dia Car rad.  Length  #Flutes  Tupe Rad. .. 63

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

L FLAT EMD MILL - - 0o 4 MNone
1] 5 FLAT EMD MILL - 14 - 14.0 nn 220 4 Flate.. Mane
Bl ] FLAT EMD MILL - 1B - 18.0 nn 26.0 4 Flate.. Mone
El 3] FLAT EMD MILL - 18 - 180 nn 29.0 4 Flate.. Mone
1] 5 FLAT EMD MILL - 20 - 200 nn 20 4 Flate.. Mane
Bl ] FLAT EMD MILL - 3 - an nao 5.0 4 Flate.. Mone
Bl ] FLAT EMD MILL - 4 - 40 nn 7.0 4 Flate.. Mone
5 5 Fl AT EMM KAl _ R . BN nn an A Flat o Kana

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

15. Select the Cut Parameters page.

EI Cut Paramneters

{ ----- &+ Depth Cuts
& Finizh Passes
b Break Thraugh
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16. 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.

17. Select the Linking Parameters page.

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

: Linking Parameters
v Home # Ref. Points

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

18. Setthe following parameters:

Retract... (®) Abzolute

() Incremental

() Aszzociative It

Feed plare... (®) sbsalute

() Incremental

() Aszociative it

« Set Retract to 40.0.

« Set Feed plane to 40.0.
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19. Click Top of stock to return to the graphics window to select the top of the stock of the part.

~
| Top aof stock... | “38.1 | (®) Absolute
() Incremental

() Azsociative

20. Select the point shown below:

You automatically return to the Linking Parameters page. Top of stock will be set at 38.1.
21. Click OKinthe 2D High Speed Toolpaths - Peel Mill dialog box to generate the toolpath.

The toolpath will display as shown below:

22. 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.

EI--EE Machine Group-1
[e-gll Properties - Mil Default
EI:: Toolpath Group-1
ey {1 1 - 20 High Speed (20 Dynamic Peel Mill) - [WC
EI E? 2 - 2D High Speed (20 Dynamic Peel Mill) - [wC

The Chain Manager dialog box displays.

2. Right-click in the Chain Manager dialog box and select Rechain all.

“# Chain Manager ot
Salid Chair 1 [:3
—
Add chain
Change side
Rechain all
Resync all
Reverse chains order

The Chaining dialog box displays.

3. Select the chains shown below. Ensure that the chains are both going in the same direction. You may need to
rotate the part or select Translucency on the View tab to select them.
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By doing this, you only need to select the chains for the toolpath without having to go through creating the
entire toolpath again.

4. Click OKin the Chaining dialog box and return to the Chain Manager dialog box.
5. Click OKin the Chain Manager dialog box.
Before regenerating the toolpath, you will re-chain the third operation.

6. Select Geometry under the third Peel Mill toolpath.

=-38 Machine Group-1
-1l Properties - Mill Default
EI:: Toolpath Group-1
D 1 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
-{8%] 2 - 2D High Speed (20 Dynamic Peel Mill) - [WC:
EIE 3 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
m Parameters

The Chain Manager dialog box displays.
7. Right-click in the Chain Manager dialog box and select Rechain all.
The Chaining dialog box displays.

8. Select the chains shown below. Ensure that the chains are both going in the same direction.

9. Click OK in the Chaining dialog box and return to the Chain Manager dialog box.
10. Click OK inthe Chain Manager dialog box.
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11. Select Regenerate all dirty operations in the Toolpaths Manager.
Toolpaths v & x
Py T

EwWwSolh 7@
QXN YTACS | XGE- DY
EIEE Machine Group-1

(-0l Properties - Mil Default

EI:: Toolpath Group-1
D 1 - 2D High Speed (20 Dynamic Peel Mill) - [WCE
-- 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
#1133 - 2D High Speed (2D Dynamic Peel Mil) - [WC:

The second and third Peel Mill toolpaths regenerate using the newly selected chains. All three Peel Mill
toolpaths will display as shown below:

12. Save your file.
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Exercise 5: Verifying the toolpaths

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.

Toolpaths v & x
Py Xx | Ty Tx ch 7 @
BXA | Yao S ARG E- DY

EI--EE Machine Group-1
=l tll Pronerties - Mill Mefanlt

Mastercam Simulator displays.

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

Home | View  Verify ~ @
w ? @ | l [] Tealpath Stock Wireframe [] Machine '?_.1 }
ﬁ = 5 - Tool [ initial Stock [#] Gnemon  [J] Machine Housing t"‘ ¥

Bockpiot Ry Smiation Con?:lti‘t]iﬁns = Com;gglerﬁ' [[] Workpiece [] Fixtures Aes Opeﬁ{ians O?Juell-'ra‘?c?sn segment Toolvpath Dem_l%r;';rftion
Mode Playback Visibility Operations
Move List -~ 1 X
Operation Nan 2D High Speed
Operation Nur ID: 1 (1 of 3)
Tocl Number  #5 - FLAT END MI
o Tocl Crientatic 0.000; 0.000; 1.00
Tool Tip Positic 64.152; 17.610; 4(
Machine
Axis Values
4 Toolpath Info
Feed Length  10737.127
Feed Time 3min 54.69s
Min/Max X -1.100 / 153.500
Min/Max ¥ -153.500 / 17.610
Min/Max £ 25.130/ 40.000
Rapid Length 181.303
Rapid Time 0.87s
Total Length  10918.430
Total Time 3min 55.56s
4 Verbose
Coolant Off
Compensation Computer
Compensation Left
+34 Feed Rate 12500.000
NC Code GO
. Spindle Speed 8992.000 v
- : + .a © Move List | Collision Report

Enhancing Model I 0%

82




Mastercam Dynamic Milling Tutorial—4: The Peel Mill Toolpath

4. View the Move List to view the total run time of the toolpaths.
Hapid Length 181303

Rapid Time  0.87s

Total Time 3min 55.56s

Coolant Off

Compensaticn Computer

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

Y
¥— precision |44 P R OD
A,

I -~
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.

3. Onthe Machine tab, select Mill, Default.

FILE HOME WIREFRAME SURI

k
. L | ] ; |
& i, a bl 4
il Lathe Mill-Turn Wire FRouter Desi

- - - - -

Default chine Type

7 Manage List...

4. Select the Levels Manager, located in the same area as the Toolpaths Manager. If it is not displayed, select

Levels from the View tab to toggle the display.

Toolpaths = Solids  Planes ecentFuncticnns

Before creating the stock shape, you will first create a level on which to place the stock geometry. Thisis a
good practice for when you need to organize part files that have thousands of lines, arcs, solids, or surfaces.
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5. Onthe Levels Manager, select Add a new level.

Levels v 1 x
EScfEH-@
Mu... & Visihle  Mame Level Set  Entitie
1 X Solid 1
¥ 2 X Caps 7

A new levelis added to the list and is then set as the main level.

6. Double-click in the Name column of the level you have just created and rename it to Stock geometry.

Levels v 7 x
+ AT = O-@
Mu... & Visble MName Level Set  Entitie
1 X Solid 1

Caps 7

2 kS
eds X [Stockgeometry | [0 |

This level will now be used to place the geometry created by the stock setup.

7. Select Stock setup from the Toolpaths Manager.

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

----- [E3) Files

The Machine Group Properties dialog box displays.

8. Select Bounding box.

Select comers... MC| extents

Al Solids All Ertities LInselect Al

v | R | ?

The Bounding Box function panel displays.
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9. Window select all entities to create a bounding box around the entire part.

10. Press [Enter] to accept your selection.

11. Set the following parameters in the Bounding Box function panel:

()
Rectangular Settings :":‘
Cylindrical Settings :“:‘
OCrigin:
-
_\"I
Radius: | 150.0 v3
Height: | 102.0 ve
Axis: (O X
Oy

@z J

[#] Cantar An avic

« Set Shape to Cylindrical.
« SetRadius to 150.
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« Set AxistoZ.
« Set Height to 102.00. This will add a small amount of stock at the top of the part.

12. Inthe Create Geometry group, select Lines and arcs.
Arrow values: ') Absolute
(® Incremental
[ | Both directions

Lines and arcs
oTner points
[] Center point
[_| Face center points
[ Solids

This will create lines and arcs based on the stock boundary. You will then use this geometry to contain the first
Dynamic OptiRough toolpath.

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

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 OptiRough from the 3D gallery on the Mill Toolpaths contextual tab.

WIE SURFACES S0LIDS MODEL PREP DRAFTIMNG TRAMNSFORM MACHIT

3 3| B 9 53 & . €

Imic ... Face - OptiRough Pocket Project Parallel - Cul

3D

The Model Geometry page of the Surface High Speed Toolpaths - Dynamic OptiRough dialog box dis-
plays.

2. Select the Machining group, and then click Select entities under Machining Geometry.

kd achining Geometry Avoidance Geometry

Marme Entities  “wfall Stock  Floor Stock Mame

. machiring _T B =vcidance
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3. Use window select or any applicable keyboard shortcuts to select the part body as the drive surfaces. This
includes the blue caps, as shown below.

4. Press [Enter] or click End Selection to accept these surfaces.
You return to the Model Geometry page.

5. 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.

b achining Geomety

Mame

. machining

« Enter 0.3 in Wall Stock
« Enter 0.3 in Floor Stock

6. Select the Toolpath Control page.

............. Toolpath Type "~
..... « Model Geomety
T oolpath Contral
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7. Click the Boundary chains selection arrow.
| = O

ath Tope ~
| Geometmny Containment boundary

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

E)

—

This returns you to the graphics window to select one or more closed chains of curves to limit the tool motion.

8. Inthe graphics window, select the geometry at the top of the stock boundary. You may need to change to
Wireframe mode in the Chaining dialog box.

9. Click OK to return to the Toolpath Control page of the Surface High Speed Toolpaths - Dynamic
OptiRough dialog box.

10. Setthe containment boundary Strategy to From outside.

Containment boundany

Boundary chains: (1] [:E '@'

Stratequ;
D

() Stay inzide

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

- Toolpath Tepe s
o Model Geometry

----- + Toolpath Cortral

- T ol

12. Click the Select library tool button.
The Tool Selection dialog box displays.

13. Select Filter.

SHFirereTie

280 of 280 tools

Digplay mode

() Tools

The Tool List Filter dialog box displays.

14. Setthe Tool Type filter to None.

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

16. Click OKinthe Tool List Filter dialog box.
You return to the Tool Selection dialog box.

17. Inthe Tool Selection dialog box, select the END MILL WITH RADIUS - 20/R2.0 tool.

L I S T LIS L LIS S IV L iuay [P
# Taal Mame Holder Hame  Dia. Cor. rad. Length  # Flutes Tupe R

1] 5 EMD MILL WITH RADIJS - 16/ R1.0 - 16.0 1.0 260 4 Bule.. C
1] ] EMD MILL wITH RADIJS - 16 / R2.0 - 16.0 2n 260 4 Bule.. C
1] ] EMD MILL wITH RADIJS - 20/ R1.0 - 200 1.0 320 4 Bule.. C
' 5 EMD MILL WITH RADIUS - 20/ R2.0 - 4 Lo O
1] 5 EMD MILL wITH RADIIS - 20/ R4.0 - 200 40 320 4 Bule.. C
1] ] EMD MILL wITH RADIUS - 3 /R0.2 - 3n 0z 5.0 4 Bule.. C
1] ] EMD MILL WITH RADIUS - 3 /R0.5 - a0 05 5.0 4 Bule.. C
1] 5 EMD MILL WITH RADIUS - 4 /RO.2 - 4.0 02 7.0 4 Bule.. C
] 3 ERIM R A TH BARIIS A SRR . An ne T A Bl o r

18. Click OKin the Tool Selection dialog box to add the tool to the toolpath.

19. Select the Cut Parameters page.

@ Stock

Cut Parameters
Transitiohs
Steep # Shallow
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20. Setthe following parameters:

Cut style
Cut method Climb -
Conventional feed rate 2844 604

Tip
Tip compenzation e
(Elptimize stepups By pocket e )

Optimize stepdowns b aterial o
botion » Gap zize, retract
P MHeser e
r/-Stepwer | ano % 6.0 i‘\
o Gap size
Stepdown 160.0 % (300
| | (") Distance 2000.0
Stepup |15.E| % |30 |

(@} % of tool diameter 10000.0 )

[ Mill vertical wallz

tinimurn toolpath radius

|1n_n

P
fo]

tation < Gap size, micro lift
ticra lift distance

Back feedrate 100.0

-

« Optimize stepups to By pocket. Mastercam 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.
« Stepdown to 150.0%. Determines the Z spacing between adjacent cutting passes.

« Select the Stepup checkbox and enter 15.0. Mastercam 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.
21. Select the Transitions page.

- Stack

EI-./ Cut Pararneters
L Transitionz
- Steep / Shallow
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22. Setthe following parameters:

Entry method
| Helix anly e |
Geli:-: radiusg
Trochoidal loop radius o
Additional zlot width o

£ clearance
(®) Plunge angle

() Entry pitch n.ao

(Skip pockets smaller than |EE-EI 142 D

[ 1 Entry feeds / speeds
B armm ferd rate 12000

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.

23. Select the Linking Parameters page.

« Trangitions
- Steep / Shallow
Linking Parameters
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24. 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.

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

27. 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.

Toolpaths

El--EE Machine Group-1
_|]_|_ Properties - Mill Default
=28 Toolpath Group-1

Em‘ 1 - Surface High Speed (Dynamic OptiRough) -
b LT Parameters

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.

2. Select Stock Model on the Mill Toolpaths contextual tab.
ILPATHS
S W . T I
Tool Probe Multiaxis
Parallel Drrill - Wlanager Linking
tiaxis
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The Stock model dialog box displays.

3. Name the stock operation OP1 Stock.

Nae | OP1 Stack |

Stock plane | Top |

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 Colorto 128.

Colar - ")

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. Selectthe Source Operations page.

— Stock Diefinition
b Source Operations

b @ Stock Compare

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

Compute ztock model from:

2 Machine Group-1
#1111 Properties - Mill Drefault kb

EI---S oolpath Group-1
Fath tolerance L ®%4]1 - Surface High Speed [Dynamic C ptifough) - [

Tool shape tolerance

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

o
.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.

Toolpaths v & X
M Ik ELEoL 7@
: vyaAaLS Ky - &

EI--EEI Machine Group-1

=-4lL Properties - Mill Default
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3. Select OptiRough from the 3D gallery on the Mill Toolpaths contextual tab.

viE SURFACES SOLIDS MODEL PREP DRAFTIMNG TRANSFORM MACHIT

3 2.0 B 9 53 & 6

Imic .. Face - OptiRough Pocket Project Parallel - Cul

3D

The Model Geometry page of the Surface High Speed Toolpaths - Dynamic OptiRough dialog box dis-
plays.
4. Select the Machining group, and then click Select entities under Machining Geometry.

5. Inthe Levels Manager, turn off the display of the Caps level and turn on the Stock geometry level to make it
easier to select the drive surfaces.

Levels v B X
+QaSScE0-@
Mu... & Visble MName Entities
1 Solid 1
' 3 X Stock geometry 2

6. Select all but the blue caps as the drive surfaces shown below.

7. Press[Enter]or click End Selection to accept these surfaces.

The Surface High Speed Toolpaths - Dynamic OptiRough dialog box displays.
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8. Select the Toolpath Control page.

............. Toolpath Type "~
..... « Model Geomety
T oolpath Contral

9. Click the selection arrow for Boundary chains to return to the graphics window.
Y o = LT

ath Type s
| Geometmy Containment boundarny

M Boundary chains: [[l] [ ) &P
o

10. Inthe graphics window, select the geometry at the top of the stock boundary.

11. Click OK in the Chaining dialog box to return to the Toolpath Control page.

12. Set the following parameters to control the tool's position around the boundary of your part.

L UHTIET gl L,

() Inside
R =EPIEE
(®) Outside 1\'
Offzet diztance: 10.0
i /
Total offset distance: 20.0
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« Set Compensate to to Outside. This sets the outer edge of the tool to be bound to the containment
boundary.

« Set Offset distance to 10.0. This option adjusts the inside or outside tool containment boundary.

13. Select the Tool page.

o Toolpath Type ~
-----  Model Geometry

----- « Toolpath Control

..... Tool

----- Holder

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

C:Adzers\PublichD acu.. AMIll_rmm. taaldb 5
# 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
i EMD MILL %I TH RADIUS - 10/ F1.0 - 4 Bulle.. LC
) B ERD kAL 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] ] EMD MILL W/ TH RADIUS - 12/ R1.0 - 120 1.0 14.0 4 Bule.. LC

16. Click OK to add the tool to the toolpath.
17. Select the Stock page.

EI : Cut Parameters
! ----- Tranzitions
- Steep / Shallow

18. Select Rest material.

([ Rest material )

Compute remaining stock from:

(®) Al previous operations :
|.-’-'-.II groups e E"gfff

() One other operation

7 Bl abien Toacl P

When you enable this page, Mastercam calculates the cutting passes based on the remaining stock.
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19. Setthe following parameters:

Fiest material
=-B8 Machine Group-1

Compute remaining stock from: - Properties - Mill Diefault

i1
() &l previous operations =22 Toolpath Group-1
LEs
=7 1 - Suface High Speed [Dynamic OptiBough] - fwCS:

i -
) D Parameters
n

(®) One ather aperatio @ H#5-M20.00 BULL ENDMILL - END MILL'WITH F.

{_) Roughing Tool =:[8] Genmefy
Diarneter: 250
Correr radiuz: 125
Owerlap distance; nn

(O CAD file o) b &

Stock resolution: 0.0

Adjuztments to remaining stock:

(®) Ignore small cusps

() Mill small cusps

Dhstance:

« 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.

20. Select the Cut Parameters page.

EI ------ Cut Parameters
: - Tranzitiohs
............. Steep / Shallow
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21. Setthe following parameters:

Cut style
Cut method Clirnb e
Cornventional feed rate 2844604
! Tip
Tip compenzation
Dptimize stepups ( Mext clozest
[ ptimize: stepdowns b aterial ~
kation » Gap zize, retract
I'/-F'asses 1\" “w'hen avoiding a boundary e
Stepover |3EI.E| % |30 |
2 Gap size
S bepdawn |15':'-':' % (150 | OTJ t oo
istance :

Stepu an.a % |30
(stepn | | @ % of tool diameter 10000.0

[ Mill vertical wallz
kirirnm toolpath radiuz

0.0 5 (1.0 J)

Mation < Gap size, micro lift

Micra lift distance

Back feedrate 1000

. Optimize stepups to Next closest. Mastercam 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).

22. Select the Transitions page.

ters

zitionz
Steep / Shallow
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23. Set the Helix radius to 5.5.

Entry method

Helix anly e |
Helix radius TR
Trochoidal loop radiuz 0o
Additional zlok width o

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

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

26. 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
Fromerts firEa
Toolpath Group-1
g T=5orfareHigh Speed (Dynamic OptiRough
@ 2 - Stock model - [WCS: Top] - [Tplane: Top
m 3 - Surface High Speed (Dynamic OptiRest)

..... »

ult

2. Select Verify selected operations in the Toolpaths Manager.

Toolpaths
P x| Tp Tx
b= varp

=-B8 Machine Group-1

=1l Pranertiee - Mill Mafanlt

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 ~ @
I~ ) 1 l [ Toolpath  [] Stock [¥] Wireframe [J] Machine .?"‘1 >
A n Pl L | L Y ||~

All

= ) Tool [ initial Stock [#] Gnemon  [f] Machine Housing _
flackpict SR Sim(ation Confjti‘t]iﬁns' Com;gglenﬁ' [[] workpiece [J] Fixtures Axes Operations Ocpuell-'ra‘::c?(:n sement Toolvpath Dem_l%r‘\:l';rftlon
Mode Playback Visibility Operations
Move List > 0 x
4 Move Info ~
Mave ID 1 of 100430

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(
Tool Tip Positic -110.313; -128.447
Machine
Axis Values

4 Toolpath Info
Feed Length ~ 93749.484
Feed Time 3h 57min 38.21s
Min/Max X -159.873 / 159.87:
Min/Max ¥ -159.873 / 159.87:
Min/Max £ 15.300 / 106.417
Rapid Length  170.582
Rapid Time 0.82s
Total Length ~ 93920.066
Total Time 3h 57min 39.03s

4 Verbose
Coolant Off
. Compensation Computer w

Move List | Collision Report

Enhancing Model T 100%

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

Y
——¥—— Precision |44 P> OD

A,
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5. Viewthe Move List to view the total run time of the toolpaths.

Min/Max X -159.873 / 159.87:
Min/Max Y -159.873 / 159.87:
Min/Max 7 15.300 / 106.417
Rapid Length  170.582
Rapid Time 0.82s

Tal Length  U3920.066
Toetal Time 3h 57min 39.03s

Coolant Off

Comnensation  Commuter
6. Once you are satisfied with the verification, close Mastercam Simulator.

7. Save your part.
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CONCLUSION

Congratulations! You have completed the Mastercam Dynamic Milling Tutorial! 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, or select Help, Tutorials from the File tab.

Mastercam Resources

Enhance your Mastercam experience by using the following resources:

« Mastercam Documentation—Mastercam installs a number of helpful documents for your version of software
in the Documentation folder of your Mastercam 2019 installation.

» Mastercam Help—Access Mastercam Help by selecting Help, Contents from Mastercam's File tab or by press-
ing [Alt+H] on your keyboard.

o Mastercam Reseller—Your local Mastercam Reseller can help with most questions about Mastercam.

o Technical Support—Our Technical Support department (+1 860-875-5006 or support@mastercam.com) is
open Monday through Friday from 8:00 a.m. to 5:30 p.m. USA Eastern Standard Time.

« Mastercam Tutorials—We offer a series of tutorials to help registered users become familiar with basic
Mastercam features and functions. Visit our website, or select Help, Tutorials from Mastercam's File tab to
see the latest publications.

« Mastercam University—Mastercam University, an affordable online learning platform, gives you 24/7 access to
Mastercam training materials. Take advantage of more than 180 videos to master skills at your own pace and
help prepare for Mastercam Certification. For more information on Mastercam University, please contact
your Authorized Mastercam Reseller, visit www.mastercamu.com, or email training@mastercam.com.

« Online Communities—You can find a wealth of information at www.mastercam.com. For tech tips and the
latest Mastercam news, follow us on Facebook (www.facebook.com/mastercam), Twitter
(www.twitter.com/mastercam), or Google+ (plus.google.com/+mastercam). Visit our YouTube channel to see
Mastercam in action (www.youtube.com/user/MastercamCadCam)! Registered users can search for inform-
ation or ask questions on the Mastercam Web forum, forum.mastercam.com, or use the knowledgebase at
kb.mastercam.com.

Contact Us

For questions about this or other Mastercam documentation, contact the Technical Documentation department by
email at techdocs@mastercam.com.
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