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INTRODUCTION

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

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

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

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.

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.

Estimated time to complete this tutorial: 5 hours
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General Tutorial Requirements
All Mastercam 2021 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 posting, are
unavailable.

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

- Additional files may accompany a tutorial. Unless the tutorial provides specific instructions on where to place
these files, store them in a folder that can be access from the Mastercam 2021 workstation, either with the
tutorial or in any location that you prefer.

« Youwill 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.

The Chaining Dialog Box

Starting with Mastercam 2020, the Chaining dialog box displays as one of two versions: the Wireframe Chaining
dialog box or the Solid Chaining dialog box. When this tutorial refers to these dialog boxes in general, it will use the
term "chaining dialog box," with no uppercase or bolding.


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

DYNAMIC TOOLPATHS OVERVIEW

The following toolpaths use Dynamic Motion technology:

« Dynamic Contour
o Face

« Dynamic Mill

o PeelMill

« Dynamic OptiRough

Each toolpath has benefits that make it unique.
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.
Additionally, you can specify how Mastercam machines material left on the walls.

4 R

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 setup.
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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 uses dynamic motion or a
facing operation that has island avoidance capabilities.

By selecting the Stay inside strategy, Dynamic Mill becomes a pocket toolpath that uses 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 inside-to-outside in a highly efficient manner.

By selecting the From outside strategy, Dynamic Mill becomes a facing operation that has island avoidance
capabilities. This movement creates a toolpath that is allowed to move outside the selected material and removes
material outside-to-inside.
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By enabling Rest Material on the Stock page, the Dynamic Mill toolpath uses dynamic motion to remove material left
by previous operations. The Dynamic Mill operation calculates how much material to remove based on previous
operations or previous roughing tools. Only unmachined areas are processed for a Dynamic Mill operation.

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.

r. '

Dynamic OptiRough
The Dynamic OptiRough toolpath is currently the only 3D toolpath that uses Mastercam’s Dynamic Motion technology.
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.
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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 is 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 geometry

tachining reqions
m &

Machining region strategy
() Stay inside

(®) From outside
Open chain extenzion to stock

(®) Maone [ignore stock)

() Tangent
() Shartest distance

Avoidance regions

m k &
Air reqgions

m &
Containment regions

o b @
Entry chain

R &

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.

10
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« 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 are automatically closed with a straight line.

For more information, view Mastercam'’s Help.

As the only 3D Dynamic toolpath, Dynamic OptiRough uses a different selection method than the other Dynamic
toolpaths. When creating a Dynamic OptiRough toolpath, you are brought to the Model Geometry page in the
Surface High Speed Toolpaths - Dynamic OptiRough dialog box. You then have the following options:

« 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.

You can then use the Toolpath Control page to set containment parameters, which control the tool's position around
the boundary of your part.

B Surface High Speed Toolpaths - Dynamic OptiReugh *
Y2 H W
----- Toolpath Type ~ .
_____ Madel Geometry Containment boundary
Boundary chains: (1]} l% @
""" Holder [ Include sikoustte boundary
----- @ Stack
=k : Cut Parameters
o Transitions
. Steep / Shallow
[ Linking Parameters Strateqy:
----- (®) From outzide
[ A Filter # Tolerance P
Stay inside
----- Planes Lk
----- Coolant Bt
----- Canned Text b4 To-ol tip
£ >

Tool contact point
Quick View Settings

Tool 374 FLAT ENL Comper?sate ta Approzimate start point

Tool Diameter  0.75 O Inside I% @
Corner Radiuz 0 (®) Canter

Feed Rate E.4176 ) Outside BEs

Spindle Speed 713

Coolant O a0

[sslglt_:ggflft?et 241 Include tool radius Paints

Diameter Off... 241 Total offset distance: 0o

Cplane / Tpl... Top
Formula File  Default.Formula
Axiz Combin...  Default (1)

< = edied

@ = disabled ®

o)
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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.

o Micro lifts
« Entry methods
« Entry feeds/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 removing

material. Benefits of the micro lift include chip clearing and avoiding excess tool heat. The feed rate is controllable for
the back move as well.

Mation < Gap size, micro lift
kicra lift distance 0.25

Back feedrate 2R00.0

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 information
on each method.

Entry method

Helix anly W

Helix anly
Helix fallowed by full medial burial

Helix fallowed by trochoid medial
Prafile

Medial

Custarn, uze ety chain

F'Iunge anly

0o

Use Entry feeds and speeds to avoid placing excessive 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

Famp feed rate 1200.0
Famp spindle zpeed 3500

Dwell before cut spindle speed

12
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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.

Radiuz of toal that shaped the stock 120
kit boolpath radiug that shaped the stock,
Stock thickness 0.25

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

Tip comp Tip " ﬂ‘l

Approach distance | 12.0 Eattom left w
Firzt mass nffeat 0.0

Dynamic toolpaths, which are part of the group of 2D and 3D High Speed Toolpaths (HST), create highly efficient
motion based on selected chains and surfaces. The dynamic toolpaths are similar to standard Pocket, Contour, and
Area Roughing toolpaths, but with the stated enhancements.

Creating and reviewing the motion of dynamic toolpaths, which you do in the rest of this tutorial, is the best way to
learn about the benefits and uses.

13
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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 chapter, you create two Dynamic Mill toolpaths. The first one clears 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.

Goals

« Setup stock
» Create two Dynamic Mill toolpaths
« Previewregion chains

« Verify the created toolpaths

Exercise 1: Opening Mastercam

1. Start Mastercam using your preferred method:

a. Double-click Mastercam's desktop icon.

Mastercam

2021

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 . .
A Repair File
( Configuration ) RAM Perform routine maintenance
Repair
File
Options

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

15
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Current: | c:\usershsmghdocurnentssmy meam20.. Smcanns. config <lnchs <Startups -

c:husershemghdocument sy moarn20. . smcanng. config <lnche <Startups
5 wernghdocumentshmy meam2.. smoamzm. config <ketnc:

d. Click OK.

Exercise 2: Setting up the stock
In this exercise, you set up stock that is 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-"' ;h::&d|

Ml Lathe Mill-Turn Wire Router 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 on the View tab to toggle the display, or press [Alt+Z].

Toolpaths | Saolids  Planes Levels Recent Functions 1

Before creating the stock shape, you first create alevel on which to place the stock geometry. This is a good
practice for organizing part files that have thousands of lines, arcs, solids, or surfaces.

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

Levels v B X
(trhszcB2-0
Mu... & Visible Mame Level et  Entities
v 1 X Solid 1
2 Part geometry 72

Mastercam adds a new level to the list, and sets it as the main level.

16
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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
+ A TS e O-@
Mu... & Visible  Mame Level Set  Entities
1 X Solid 1
Part geometry

v --_

You now use this level for the geometry created by the stock setup.

7. Select Stock setup in the Toolpaths Manager.

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

------ @ Files

IS4
The Machine Group Properties dialog box displays.

8. Onthe Stock setup tab, click Bounding box.

Select comers... MC| extents

Al Solids Al Ertities Unselect Al

v || 8 | ?

The Bounding Box function panel displays.

17
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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:

Shap e
®) Rectangular

() Cylindrical

Rectangular Settings -
Origin:

Size:
X 1524 -
Y: 49.53 o

4k 4k 4Pk

Cylindrical Settings bt
Push Pull w
Create Geg R
Lines and arcs

Comner points

—

« Shape to Rectangular. This shape is better suited for this part than Cylindrical.
o Z1t028.6. Sets the size of the box in the Z axis.

« Under Create Geometry, select Lines and arcs. This will create, based on the stock shape, lines and
arcs 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.

18
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13. Click OKin the 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. Click in the graphics window to ensure that all selected geometry is deselected.

15. Save your part.

19
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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.

AR " 8E9 s MILL

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

L& B . 9 3 8. b & & 1

Curve Swarf Milli... Parallel D

4l

wr Cirill Dynamic ... - OptiRough Pocket Project Parallel

2D 3D 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 >

Chain geometry

b achining region

M achining region strategy
(®) Stay inzside

3. If the Solid Chaining dialog box displays, click the Wireframe button.

4. Select Cplane in the Wireframe Chaining dialog box.

Wireframe Chaining >

baode

D@ | &

(®) Cplane ) an

Selection kethod
3 Mo,

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.

20
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5. Select the chain shown below as the machining region:

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

7. Setthe Machining region strategy to From outside.

m &%

b achining region strateqy
() Stay inside

( (®) From outside )

Open chain extenzion o stock

E~N 0 ' [

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

8. Click Select under Avoidance regions. Avoidance regions are regions that you want to avoid during machining.
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 mrmm e

i) Shortest distance
Avoidance -- H“I
A regionz

i [ a8

The chaining dialog box displays.

21
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9. Select 3D in the chaining dialog box.

Wireframe Chaining >

kaode

() Cplane ® D

Selection Method
; \.‘\

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

10. Select the Levels Manager. Move the chaining dialog box out of the way if necessary.

Toolpaths | Solids  Planes ecentFuncticnns

11. Clickin the Visible column for the Part geometry level.

Levels v 1 x
+ QA T=r O-@
Mu... & Visihle  Mame Level Set  Entitie
Solid
_-_
'3 X Stock geometry

The graphics window now displays the geometry you need to select. A silhouette of the part, this geometry
allows you to machine around the part and clear out the stock, but without cutting into the part.

12. Select the chain shown below as an avoidance region:

13. Click OK in the Wireframe Chaining dialog box to accept the chain and return to the Chain Options dialog
box.

22
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Before you accept these chains in the Chain Options dialog box, you first preview them to ensure that these
are the chains you want.
14. Right-click in the graphics window, and set the view to Top (WCS).
LIFIammie Korduor
H Fit
4 Top (WCS)
i) Front (WCS)
Right (WC5)
Isometric (WCS)

i)

& &

GView ¥
15. Inthe Chain Options dialog box, click Preview chains.

E ntry chain

o Ik &

( Preview chainz )

Your part displays as shown in the following image:

Mastercam displays the material in the red and black crosshatch, the motion region as blue, and the tool
containment as yellow. By using Preview chains, you can determine if the results are correct before entering
parameters.

You can change these colors by selecting the Color button. These options are also available on the Toolpath
Type page.
16. Once you are satisfied, right-click in the graphics window and select Isometric (WCS).

17. Click OK in the Chain Options dialog box to accept these chains.

The 2D High Speed Toolpath - Dynamic Mill dialog box displays.

23
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18. Select the Tool page.

- Toolpath Type s
.....
= Halder

19. Click Select library tool.

| =

( Select library toal... ) [ Filker &

The Tool Selection dialog box displays.

20. Select Filter.

e

280 of 280 toolz

Drizplay mode

() Tools

The Tool List Filter dialog box displays.

24
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21. Select None to remove all filters, and then select EndMill3 Bull. This ensures that you show only Bull end mill
tools.

Tool List Filter

Tool Types

i
> @
|
|

nnv#@@

[

v

Mone

Og::ggi@e:

Mrarshmn razclina | hib razeleiinm
You can also double-click a tool image to set the filter.
22. Click OKin the Tool List Filter dialog box.

23. 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.

- [ Y ) [ I O N o Y LN e TRy RN O e VW - [RENT <. |
- EMD MILLWITH RADIJS-12/R1.0 - 12.0 1.0 1
- EMD MILLWATH RADIJZ -12 fR0E - 12.0 0.5 1
- EMD MILLWITH RADIJS -T2/ R2.0 - 12.0 2.0 1
- EMD MILLWATH RADIJZ - 16/ R0E - 16.0 0.5 Z
- EMD MILLWITH RADIJS -16/R1.0 - 16.0 1.0 Z
- EMD MILLWATH RADIJZ - 16/ R2.0 - 16.0 2.0 Z

EMD MILLWITH RADILS - 20/ F1.0

- EMD MILLWWATH RADIJZ - 20 / R4.0 - 20.0 4.0
- EMD MILLWITH RADIJS - 20/ R2.0 - 20.0 2.0

LA I

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

You can also double-click the tool to add it to the toolpath.

25
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25.

26.

27.

Select the Cut Parameters page.

Cut Parameters
- Depth Cutz

............. Entr_|r| b ation
i Break Threaonhk

Set the following parameters:

First pass offsel (il '
First pags fead raduction (i11] %

Correentional leed rabe [111]

Stepove

Min loclpath radius
Gap size
() Distanca 200
1) % of tool diameber 000 |
Motion « Gap size, Micro ift LK o, opfiracerion
Micro it distance i1} Stock to leave on walls
Back leadiate oo Shock to leave on floos

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

« Minimum toolpath radius to 2.5. Mastercam uses this radius in combination with the Micro lift
distance 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 feedrate 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.

Select the Entry Motion page.

[ — Cut Parameters

' -:Z:- Corner Pretreatmer
-:Z:- Depth Cutz
............. Ertry baotion

: b @ Break Through

EI ------- - Linking Parameters

----- Home ¢ Ref. Paints

26
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28. Set the following parameters:

Ertry method
Heks only -

Chain geometry
(] ke &
Helkx radiuz 0o

11}

il
] Centes on point
Z clearance |M—
(®) Phunge angle 00 |
() Eniny pitch 1.0

P—

M1 Cairs fommida, § mmmmrdn,
« 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 entry parameters.

29. Select the Linking Parameters page.
ot RTIMY IMIULU
- L@ Break Through
e ik iy P'aramieters
o Haome / Ref. Points

Soem Cilbmr ! Toalmr mmmm

30. Setthe following parameters:

LIEE CHEAaNCEe 0Nl & N S1SIT SN0 Sl Of Oped S00m

|:| Fiatiac E.0 Abcohite

Incremental

HEDDCISnE
Feed plane.., | |30 () Absohte

. (@) Incremental

() Associative

( A

Top of stock... | |1.0 (®) Absohile

) D Incremental

() Associative

Depth... 00 () Absohite

) Incremental

\_ O Associstive

27
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« Deselect Retract. The retract distance is the height that the tool moves up to before the next tool pass.
« Set Top of stock to 1.0.

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

31. Select Depth to return to the graphics window.

| ] | (®) Abzolute
() Incremental

() Azsociative

Depth determines the final machining depth and the lowest depth that the tool descends into the stock. In this
case, the machining depth is in the middle of the part because Dynamic Mill uses the entire tool to cut.

32. Select the chain shown below:

Mastercam returns to the 2D High Speed Toolpath - Dynamic Mill dialog box. Your Depth should now be set
at -20.32.
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33. Click OKinthe 2D High Speed Toolpath - Dynamic Mill dialog box to generate your toolpath. The toolpath
displays as shown below:

34. Save your part.

29
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Exercise 4: Creating the second Dynamic Mill toolpath
You 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
operations.

Toolpaths v 1 x
"u x DiIx ERSEol 7 @
YALDLS K Pkl a9

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

This option hides the display of the first toolpath and keeps your graphics view uncluttered while you create
another toolpath.

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

AR " 8E9 s MILL

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

F?@Ev%%ﬁﬁ.bﬁéd

wr Cirill Dynamic ... Face - OptiRough Pocket Project Parallel - Curve Swarf Milli.. Parallel

2D 3D Multiaxis

The Chain Options dialog box displays.

3. Click Select under Machining regions.

Chain Options >

Chain geometmy

bl achining region

M achining region strategy
(®) Stay inzside

The chaining dialog box displays.

30



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

4. Select the bottom stock geometry 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 OKin the Wireframe Chaining dialog box to return to the Chain Options dialog box.

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

(1]

b

&

() Stay ingide

E= 0

b achining region strategy

( (®) From outside )

Open chain extenzion o stock

[

7. Click Select under Avoidance regions.

[

() Shortest distance

Avoidance

o & &
A regionz

o ML |

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 OKinthe Wireframe Chaining dialog box to accept the chain and return to the Chain Options dialog
box.

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

............. Toalpath Type ~
.............
............. 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.

Tool diameter; | 20.0

# A Tool Mame H

Corner radiuz; (1.0
b 277 .. EMD MILL “wITH RaDIUus - 20 4 B1.0

Toal name: |EMD MILL wATH RADIUS - 20/ R1.0 |

Tool #: | 277 Length offzet;
Head #: Diarneter affzet:

Ik

32



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

13. Select the Stock page.
Holder

[ Cut Parameters
@ Depth Cuts

[

14. Select Rest material.

Fiest material :
k achin
ompLteE remalning shock, from: T

(®) Al previous operations

|.-’-'-.II groups e

() One other operation

() Roughing T ool

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

15. Set the following parameters:

Fest material
B Maching Group-1

Compute remaining stock, from; 1-al1 Properties - Mill Default M

previous operations (= T ETOT 1
) al i i O_ t T
— 3% -#d 1 - 2D High Speed (2D Dunaric Mill] - [

{®) One other operation

@
.20

i) Houghing | ool

[armeter: 0.0
Cormer radiug ]
L4
B
e
H
b
b
Adjustrents ta remaining stock: N\

(®) Use az computed

gnore small CLzps

« 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.

----- « Stock,

Cut Parameters
-:E- Cepth Cuts
............. Er'ltf_'r' M ation

P [ '

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

o e - ﬂ

(%) % of lood diameber 500.0

Molion < Gap size_ Micro Bt LK ol opfiraczerion

Micro it distance Stock to leave on walls

Back leadiate 0o Stock bo leave on oo

18. Select the Entry Motion page.

[ Cut Parameters

& Comer Pretreatrner
@ Depth Cuts

@ Break Through

- Linking Parameters

L Hame ¢/ Ref. Paints
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19. The parameters are also the same as the previous operation’s, so ensure that your toolpath matches the

parameters shown below:

Ertry method

Hek: only
Chain gecmelry
1]

Hedt ravdiuig

[] Centes on point

2 cleatancs
(®) Plungs anghs
() Erilry pitchy

Caline fomdde § amommnds

(oo
00

00

S

20. Select the Linking Parameters page.

et LTI I

t @ Break Through

Soem Cillbmr 3 T oAl —nmm

21. Set the following parameters:

Feed plare... () Abzolute
( (®) Incremerntal

() Aszzociative it

Top of stock. . m (®) Abzolute )
( () Incremental

Depth... -27.94

() Aszociative I

(@) Abzolute

() Incremental

() Aszociative I

. Feed plane to 2.5. Sets the height that the tool rapids to before changing to the plunge rate to enter

the part.

« Ensure that Feed plane is set to Incremental.

« Top of Stock to 0.0. Sets the top of the stock.

« Ensure that Top of stock and Depth are set to Absolute.
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22. Click Depth to return to the graphics window.

-27.94 (®) Ahzolute
() Incremental

() Azzociative

23. Select the arc shown below (you will need to rotate the part):

24. Mastercam returns to the 2D High Speed Toolpath - Dynamic Mill dialog box. Your Depth should be -10.16.
25. Click OKinthe 2D High Speed Toolpath - Dynamic Mill dialog box to generate your toolpath.

26. The toolpath will display as shown below:

Notice that the toolpath clears out the top of the part while avoiding the large feature that was selected as the
avoidance region.

27. Save your part.

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

=-88 Machine Group-1

# Tool settings

h 8 Toolpath Group-1

; ed (2D Dynamic Mill) - [t

D Parameters
a #5 - M20.00 BULL EMDMILL - EMD MII

Both Dynamic Mill toolpaths are selected.

2. Select Verify selected operations.

Toolpaths v 1 x
Px Xk | Ty Tx sl 7 @
BXA vao $ XNpkl- DY

EI--EE Machine Group-1
.1t Pranartiss - Mill Mafaolt

Mastercam Simulator displays.

Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

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

the image shown below.

S % O v

View Werify

[] Teolpath Stock

Tool [ Initial Stock
Backplot | Verify | Simulation Stop Tool i
Conditions = Components~ | [_] Workpiece [/] Fixtures
Mode Playback Visibility

~@
Wireframe [J] Machine ‘Ll t_‘_ } l(._‘ -
Gnomon  [J] Machine Housing *
All Curent Segment  Toolpath = Demcnstration
Axes Operations  Operation = Tools~
Dperations
Move List > B x
4 Move Info ~
Maovwe ID 1 of 1485
Elapsed Time  1.00s
Move Type Rapid Linear Move

Operation Narr 2D High Speed
Operation Num 1D: 1 (1 of 2)

Tool Number ~ #3 - END MILL WTT
Tool Orientatio 0.000; 0.000; 1.00C
Tool Tip Positic -89.493; -38.102; 3

Machine
Axis Values

4 Toolpath Info
Feed Length  2334.338
Feed Time 55.84s
Min/Max X -96.735 / 96.625
Min/Max ¥ -60.688 / 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
Coalant Off
Compensation Computer v

Move List | Collision Report

Enhancing Model ] 100%

37



Mastercam Dynamic Milling Tutorial—1: The Dynamic Mill Toolpath

4. Viewthe Move Info, which displays all pertinent information about the toolpaths being verified. With the given
parameters, Dynamic Mill toolpaths can machine the part in the time shown. (Your time may be different from
what is shown here.)

Rapid Length 109.325
Rapid Time 0.52s

Total Time 56.37s
4 Verbose
Coolant Off

Compensation Computer

5. Press Play to preview the toolpath motion for both operations.

Y
¥— Precision |44 P OD

A,

e i ~

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

7. Save your part file.

The Dynamic Mill toolpaths quickly remove the stock on the outside and prepare the part for other necessary
operations. In the next lesson, you create a Face toolpath to further machine this part.
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CHAPTER 2
THE FACE TOOLPATH

Face toolpaths 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 chapter, you create a Face toolpath on the top of the part from the Dynamic Mill 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, FaceMill, provided with this tutorial.
2. Save the part as FaceMill-xxx, replacing xxx with your initials.

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

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREI
Ak B 3] & 4
- = L =22
Contour Crrill Dynamic .. Face 1 OptiRough Pot
20

The chaining dialog box displays.

4. If necessary, select Solids to activate solid selection.

Wireframe Chaining x

tode

g(®) o

() Cplane ® D

Selection Method

39



Mastercam Dynamic Milling Tutorial—2: The Face Toolpath

5. Activate Face selection. This allows you to select the face of a solid.

Selection kethod

N
) @
&
#

Cavities &l -

2

(m
i @\e}a

6. Select the face shown below:

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

............. Toalpath Type "‘
............. Tanol
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9. Select the END MILL WITH RADIUS - 20 / R 1.0 that 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

# A Tool Mame H
ke 277 .. EMD MILL*%ITH RaDIus - 20 /R1.0

Corner radiuz; (1.0

T.:..;.|name;|END MILL *I1TH RADIUS - 20 / R1.0 |

Tool #: | 277 Length offzet;
Head #: Diarneter affzet:

Ik

10. Select the Cut Parameters page.

[ EEI{STEY)

EI : Cut Parameters
: Depth Cuts
= Linking Parameters

Home # Ref. Paints

11. Set the following parameters:

Syl Acrozz overlap 50.0 % 100
e Dyramic t

Alang overlap 1100 Z 220
Approach distance |5':'-':I % |10.0 |
Exit distance a0.0 ¥ (100
General start location Eottamn left e
@a:-:. stepaver |5EI.E| % (10.0 D
Tip comp Tip i @ (®) Climb () Conventional
Rewverze direction of last pass
& Auto angle
Rall cutter around carners arp Rioughing angle: o0
Move between cuts
Feed rate between cuts: RO.0
Stock to leave on wallz 0.0

éu:u:k to leave on floors

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

12. Select the Linking Parameters page.

EI v Cut Parameters
i Cepth Cuts

EI : Linking Parameters
: Home / Ref. Paints

- dre Filker ! Trleraners

13. Set the following parameters:

— Retract. .. 250 Absolute \
|nzremental
Azzociative (0]
Feed plane. .. (O Absolute
(®) Incremental
() Azsociative (0]
Top of stack... (®) Absalute
() Incremental
\__ () Azzociative _/i (0
—— Depth... () Abzalute
(®) 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 to before changing to the plunge rate to
enter the part.

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

Before clicking OK, you 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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14. Select Preview toolpath on the 2D Toolpaths - Facing dialog box.

B 2D Toolpaths - Facing

T €3

= v Cut Parameters

Depth Cutz

= o [

The toolpath will display on the part as shown below:

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

16. 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-1in the Toolpaths Manager.
This selects both Dynamic Mill toolpaths and the Facing toolpath.

EI--EE Machine Group-1
EI.I].I. Properties - Mill Default

X Eed (2D Dynamic Mill) - [we
m Parameters

i @ #5-M20.00 BULL ENDMILL - END MII

2. Select Verify selected operations.

Toolpaths

EI--EE Machine Group-1
.1t Pranartiss - Mill Mafaolt

Mastercam Simulator displays.

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

“I
.~ - .
E @ @ % & Tooge [ ook i Wy ¥ 4 i L
= | 0 s ria Bork [/ Croman s » - _
[P PR ) Sonn - el
Coredi ey = oty - Weor i Petem o Bam Dpirsbas Crewor = -y
Lo Fayhact ity oot

poif L =0 X
Cparphonn bogm T BHagh “paredd
Opaeston b Bk 1 01 ol
Toupd Mg #3 - IND WASLE WY
Tod Cramigde 5006 @ 05K- § 068
fond Tip Poniic BF0LAS0; - T VIS
e
A wFen
A Tomipay e
Fesiiangh  FTiSEGE
It Famg Tomin £L4E8
o Nt 1 ST AT
(FEENP SR LR
- PRERS LS
B Lo, 117004
Bt T LT

ol Rengs.  FREESAS

Toam Toma Vo, 1M
# ‘irens
) L
D ot [ gt
o £ ieepeiatam |l
[P FRT R
ML Code e
o i i ot St 17,000
a=p————-ia - S —
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4. Press Play to preview the toolpath motion for the toolpaths.

Y
¥— Precision |44 P> OD

A,

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

5. Viewthe Move Info, which displays information about the toolpaths being verified. With the given parameters,
the three toolpaths can machine the part in the time shown.

I'\I:'PI'_I LEIIHI.II LI P - b

Rapid Time 0.85s

l: Total Time 1min 1.26s :I

4 Verbose
Coolant Off

Camnencatinn Camnarbar

6. Onthe Verify tab, click the Color Loop button to activate the function. Then select Color Loop, By Operation
to help distinguish between each toolpath.

Home View Verify |
(1] g
W s @G

Color Collision  Materia Show Restrict  5tog
Lloop= Checking Cuiting~ Edges Drawing D

i By Operation

By Tool

Mastercam Simulator color-codes each toolpath so that you can distinguish where they cut the part. The colors
on the part correspond to those on the time bar. The second image following shows the results.

Y

ik —: +.A ° n 1 r

Enhancing M
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e,

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 more efficient cutting by using the entire flute of the
tool.

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

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 5URI

III-" ;\::$A|

il Lathe Mill-Turn Wire Router Desi

- - - - -

Default chine Type

T Manage List...

4. Select Stock setup from the Toolpaths Manager.

EIEE Machine Group-1
E|_|l|_ Properties - Mill Default

- Files
& sto

The Machine Group Properties dialog box displays.
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5. Select Bounding box on the Stock Setup tab.

Select comers... | | Boundingbox | ) NCI exterts

AlSoids | | AllEntties | | Unselect Al |

v || 8 | ?

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 ——

P

Rectangular Settings ()
Crigin: ' .

Size:

X: 15896613 A

¥: |76.14608 v
(z 137 ) -

Cylindrical Settings ':‘}:'

8. Click OK to have Mastercam 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 0L

Milling

¢ E & =

- a2 22

Drrill Dynamic ... Face

oG

a

Pocket Peel Mill Area Mill

) =]

i .
Elend Mill Slot Mill Model Ch.., Engrave

The Chain Options dialog box displays.

2. Click Select under Machining regions.

Chain Options x

Chain geometry

td achining region

b achining region strategy
(®) Stay inzide

The chaining dialog box displays.

If the Wireframe Chaining dialog box displayed, select Solids to activate solid chaining mode.

From this point on, this tutorial assumes that you know to switch from one version of the chaining dialog box to
the other, as needed.

Wireframe Chaining x

tode

g(®) o

() Cplane ® D

Selection Method

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

49



Mastercam Dynamic Milling Tutorial—3: The Dynamic Contour Toolpath

4. Select Loopif it is not already selected. Deselect Face if it is selected.

w1 avs LI

Selection Method

> N

[ . I ol 1
This allows you to select a closed chain on a reference face.

5. Select the edge shown below. You may need to zoom in.
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6. If necessary, click Reverse so that the chain looks like the following image.

7. Click OK in the Solid Chaining dialog box to accept the chains and return to the Chain Options dialog box.
8. Click OK in the Chain Options dialog box.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.

9. Select the Tool page.

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

Filker Active
280 af 280 tools

Digplay mode

() Tools
() Azzemblies

(®) Both

The Tool List Filter dialog box displays.

12. Setthe Tool Type filter to None.
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13. Select the Endmill1 Flat filter. This ensures that you are only selecting flat end mill tools.

Tool Types T ool

Nnryra UL "
v 4 <
¥ U )

il B
AR

]:"-
b ?
oA L Mone |

[

T ool

—==§

14. Click OKin the Tool List Filter dialog box.
15. Inthe Tool Selection dialog box, select the FLAT END MILL - 4 tool.

Agzembly Ma... Tool Mame Holder Hame  Dia
FLAT EMD MILL - 3 30
FLAT EMND MILL - 4
FLAT EMD MILL -5 50
FLAT EMD MILL - B B0
FLAT EMD MILL - 8 - a0
FLAT EMD MILL - 10 - 100

16. Click OK in the Tool Selection dialog box.

17. Select the Cut Parameters page.

S Cut Parameters
e Combour Weall

-~ Depth Cuts

=1+ Finishing
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18. Set the following parameters:

@nsatinn direction Left D:j

Tip comp Tip

(-’-‘-.-ppruach distance |20 Bottom left )

First paszz offzet A

First pasz feed reduction 4

Ctepowver |'|5.|:| 4 |EI.E |
Min toolpath radius | 5.0 % |EI.2 |
J
Gap size
() Distance 4.0

(®) % of tool diameter

Mation < Gap size, Micra lift
Mizro lift distance L Stack to leave on walls

Back feedrate Stock to leave on floorz

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

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

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

» Stepover to 15.0. Sets the distance between cutting passes in the X and Y axes.
« Minimum toolpath radius to 5.0. Sets the minimum toolpath radius for the operation.

» Set Stock to leave on walls and Stock to leave on floors to 0.0. You are not leaving stock on the
vertical and horizontal surfaces.

19. Select the Contour Wall page.

EI o Cut Parameters

----- & Depth Cuts
EI@ Finizhing

20. Set the following parameters:
R adiuz of toal that shaped the stock

Mir toolpath radivs that shaped the stock 1.0

Stock thickness 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.

The 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.

21. Select the Linking Parameters page.
I:I DIy

. @ LeadIn/Out
@ Break Through
=] Linking Parameters

' Home £ Ref. Points

----- Arc Filter ¢ Tolerance

22. Set the following parameters:

LIV AL L L S LT LS T L TR LN L S

IKE'_| Retract [150 | ) Absolute N
' " O inciemerial
(D) Associative it

Feedplane..  [30 | OAbsohute
; © (@) Incremental
() Associative It

Topolstock.| [137 | @) Absohate
! " (D Incremental
(C) Associative it

L— =/

—_— Depth. | |00 | @ abechie
) ") Inciemerital
\_ () Associative J

« Retract, Top of stock, and Depth to Absolute. 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.

23. Select Depth. You return to the graphics window.

.D epth... m (®) Absolute
- () Incremental

() Bzsociative

Depth determines the final machining depth and the lowest depth that the tool descends into stock. You will
select an edge for this toolpath.
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24. Select the edge shown in the following image:

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

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

26. Save your part.

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 0L

Milling
C & 5
Dirill Dynamic ... Face
=
Pocket Peel Mill Area Mill
0 O =
Elend Mill Slot Mill Model Ch... Engrave

The Chain Options dialog box displays.
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2. Click Select under Machining regions.

Chain Options >

Chain geometry

ki achining 1
o &k ) @&

b achining region strategy
(®) Stay inzside

The chaining dialog box displays.

3. Set the chaining to Edges. Also ensure that 3D is selected.

Solid Chaining >

LK
() Cplane

Selection Method

b ode

N

N W
T &

This allows you to select contiguous chaining of edges.

4. Zoom in using the mouse wheel, and select the edge shown below.
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5. The chain will display as shown below. Reverse the direction if needed, using Reverse on the chaining dialog

box.

7. Inthe Solid Chaining dialog box, click End chain.

Selection
“x S
— %
_ @ S
e —

Mastercam Dynamic Milling Tutorial—3: The Dynamic Contour Toolpath

o

=y

b

W

%

Cavities Al v
Selection ©
X S
4] S

Branches

e

—

Start

4

V)

Selection

S
Branches
r |
e (=
—
Start

4 [ Ml [e]
@ [0][@]

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

9. Click OKin the Solid Chaining dialog box to return to the Chain Options dialog box.
10. Click OK inthe Chain Options dialog box.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.
11. Select the Tool page.

............. Toolpath Type ™
.............
............. Halder

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

Azzembly Ma...  Tool Name Holder Mame  Dia. Cor. ra

FLAT EMD MILL - 3 a0 oo
FLAT EMD MILL - 4 40 nn
FLAT EMD MILL - & a0 oo
FLAT EMD MILL - & E.0 oo
FLAT EMD MILL - -

FLAT EMD MILL - 10 - 100 oo
FLAT EMD MILL -12 - 120 oo
FLAT EMD MILL - 14 - 14.0 oo
FLAT EMD MILL - 16 - 16.0 oo

14. Click OKin the Tool Selection dialog box.

15. Select the Cut Parameters page.

Cut Parameters
....... Coantour ' all
& Depth Cuts
-4 Finighing
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16. Set the following parameters:

Compenzation direction Left o d

Tip comp Tip e

Approach distance  |12.0 Battom left

M_First pass offzet 3.0

First pass feed reduction 4

Stepover |15-|:|

5 |1.2 |

hin bamlnath e R T l= In4 |
« Approach distance to 12.0.
« First pass offset to 3.0.

17. Select the Contour Wall page.

EI “ Cut Parameters

----- & Depth Cuts
EI-!Z:- Firizhing

18. Set Radius of tool that shaped the stock to 12.0.
Radiuz of toal that shaped the stock 120

Min toolpath radius that shaped the stock 1.0

Stock thickness 0.025

19. Select the Linking Parameters page.
Frow RTIMY IMILUr
: ‘@ Break Through
EI Lirking Pararmeters
P Home / Ref. Points

Soem Cillbmr 3 T oAl —nmm
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20. Set the following parameters:

, g Retract... 160 @) Absolute )

() Incremental

() Associative i

' Feed plare. .. () Absolute

(®) Incremental

() Associative i

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

() Incremental

() Azsociative (]

i Depth... () Abzolute

(®) Incremental

\ () Azsociative _/‘ (]

« Retract to 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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21. 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,
direction, operation number, and other information by hovering over the toolpath.

1. Select Analyze Toolpath from the Home tab.

Ew TOOLPATHS

tre Center Points \? ? *?|oynamic - = Check Solid ~ ﬂ
(6]
tndpoints ;_{_7 Angle - ?EDArea ~
Analyze Analyge Analyze ] o RL
Slank = Entity Distande~ Toolpath ‘QE Chain - Statistics Adc

lay Analyze
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2. Hover over the first toolpath:

Analyze Toolpath reports 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 hovering over, and

sometimes position information. 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
function.

Exercise 5: Verifying the toolpaths

You will now verify both toolpaths.

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

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

----- IC3) Files

&d (2D Dynamic Contour Mill) - [0

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

Toolpaths v & x
Py %y | Ty Tx ah 7 @
BxA | vyaCL s G- DY

EEE Machine Group-1
. 1lt Pranarties - Mill Mafaolt

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 Werify - @
P *,
P~ ‘ ' B l [] Toolpath Stock Wireframe [] Machine '?_'1 7 lz4 2 i [
as @ G @ s - Tool [] Initial Stock [#] Gnoman C. ¥

] Machine Housing

Backplot | Merify Simulation N'C Confjt\?i?ms' Cum;gzlents' |:|Worl(pie(e letures Axa AII_ . O%Ierrraet?sn Segment = Trace  Follow Both Dem_%:l';rft\on
Mode Playback Visibility ‘Operations Toolpath

Move Info > 0 x

4 Move Info
Move ID 10f 6573
Elapsed Time 1.00s
Machine 5_SAXGEN_VMCTTA
Maove Type Rapid Linear Move

Operation Name 2D High Speed
Operation Numk 1D: 1 (1 of 2)
Tool Number #214 - FLAT END MI
Tool Crientation  0.000; 0.000; 1.000
Tool Tip Position 27.083; -16.729; 16.
Axis Values

4 Toolpath Info
Feed Length 2705.150

Feed Time 59.30s
Rapid Length 180.046
Rapid Time 0.86s
Total Length 2885.196
Total Time Amin 0.17s
Min/Max X 13.330/ 150.456
Min/Max Y -68.401 7 19.637
Min/Max Z 6.350 / 16.700

4 Verbose
Coolant Off

Compensation T, Computer
) Compensation D Left
e Feed Rate 12500.000
. _ NC Code GO
b Spindle Speed  26578.000

Move Info | Collision Report

Enhancing Model
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4. View the Move Info, which displays all pertinent information about the toolpaths being verified. By using two
Dynamic Contour toolpaths, the total machining time is approximately one minute. (You time result may vary.)

Min/Max £ 6.350 / 16.700
Rapid Length 180.046
Rapid Time 0.86s

Total Time 1min 0.10s

4 Verbose
Coolant Off

Compensaticn Computer

5. Press Play to preview the toolpath motion for both operations. The second image following shows the results.

Y
——8—— Precision m > » H PH .'.-l- " 35
A,

|

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

7. Save your part file.

In the next chapter, you create three Peel Mill toolpaths.

64



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 chapter, you create one Peel Mill toolpath, copy it twice, and make edits.
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. Open the part file, PeelMill, provided with this tutorial.
2. Save the part as PeelMill-xxx, replacing xxx with your initials.

3. Onthe Machine tab, select Mill, Default.

FILE HOME WIREFRAME SURI

aa = ;h::&d|

il Lathe Mill-Turn Wire Router Desi

- - - - -

Default chine Type

T Manage List...

4. Select Stock setup from the Toolpaths Manager.

EIEE Machine Group-1
E|_|l|_ Properties - Mill Default

- Files
(& s

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

Select comers... | | Boundingbox | ) NClederts

AlSoids | | AllEntties | | Unselect Al |

v || 8 | ?

The Bounding Box function panel displays.

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

This part needs no additional geometry. The bounding box will be accepted as it is.
7. Click OK to create the boundary.

8. Click OK to accept the stock setup.
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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
|- T I:|
Contour Drrill } Face
I &

il
Dynamic C... Pocket Peel Mill Area Mill
[ =
Elend Mill Slot Mill Model Ch.., Engrave

- 2 & M

The chaining dialog box displays.

2. Select Edges if it has not already been selected. Deselect Face if it is selected.

Select ethod

» N
N >

= ——

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

3. Select Translucency on the View tab. You can also turn on translucency with the Translucency button in the
status bar or by pressing [Ctrl+T].

JRAFTING TRANSFORM MACHIME VIEW TOOLPATH:

@ O i 2Translucenq.r ) Eﬂ' |E|Tuc

Backside Itz| Sol
ireframe Outline Material Advanced
- Shaded ~ Display ~ & Pla
Appearance l+ | Toolpaths T«

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

S

5. Toggle Translucency off.
6. Click OKin the Solid Chaining dialog box.

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

............. Toalpath Type ~
.............
............. Halder

8. Click Select library tool.

RS

B

SLATE..

Select library toal...

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

280 of 280 toalz

Dizplay mode

() Tools

The Tool List Filter dialog box displays.

10. Verify that tools are filtered to Endmill1 Flat.

11. Click OKinthe Tool List Filter dialog box to accept the filter and return to the Tool Selection dialog box.
12. Select the FLAT END MILL - 12 tool.

(IR Y ) b Y BT [T TR L T LD I MY IR L
# Azzembly Ma... Tool Mame Holder Hame  Dia. Cor. ra
B 213 - FLAT EMD MILL - 3 - a0 0o
o 214 - FLAT EMD MILL - 4 - 40 n.a
B 215 - FLAT EMD MILL - & a0 0o
B 216 - FLAT EMD MILL - & - B.0 0o
b7 - FLAT EMD MILL - & - a0 0o
b 218 - FLAT EMD MILL - 10 - 10.0 0o
- FLAT EMD BAILL - 12 -

B 220 - FLAT EMD MILL - 14 - 14.0 0o
B2 - FLAT EMD MILL - 18 - 16.0 0o

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

14. Select the Cut Parameters page.

(B C Lt Parameters

- & Depth Cuts
[+ Finish Passes
e i Break Thraugh
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15. Set the following parameters:

Approach distance

Conventional feed rate 1.0
Stepover | 200 = |24 |
Min toolpath radius |5.E| = |06 |
ki lift
Micro lift distance 0.25
Back feedrate 2500.0

[ ] Extend Entry

Additional entry distance

Extend Exit
Additional exit distance o

L =
fom]

Stack to leawe

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

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

16. Select the Linking Parameters page.

-:2.‘- Depth Cuts
(- & Finish Pagses
o Break Through

----- Arc Filter / Talerance

17. Set the following parameters:

Retract... (®) Absalute

() Incremental
() Associative it

Feed plare. .. (@) Absolute

() Incremental
() Azsociative it

« Set Retract to 40.0.

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

~
L | Top of stock... | 138.1 | (@) Abzolte
() Incremental

() Azsociative

19. Select the point shown below:

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

The toolpath will display as shown below:

21. 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
_|]_|_ Properties - Mill Default
=2 Toolpath Group-1

7] 1- 2D High 5

Dryniamic Peel Mill) - [WCE

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

Mowve before
Maowe after
Copy before
Copy after

Cancel

Mastercam copies the toolpath 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.

=-88 Machine Group-1
-1l Properties - Mil Default
Elgg Toolpath Group-1
D 1 - 2D High Speed (20 Dynamic Peel Mill) - [WC

I- 20 High Speed (20 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.

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

EI--EE Machine Group-1
-1l Properties - Mill Default
Iél---g_g Toolpath Group-1
- 1- 2D High Speed (2D Dynamic Peel Mil) - [WCt
D 2 - 20 High Speed (2D Dynamic Peel Mill) - [WC*
(+1-fa] 3 - 2D High Speed (2D Dynamic Peel Mil) - [WC:

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

1. Select Geometry under the second Peel Mill toolpath.

=-88 Machine Group-1
-1l Properties - Mill Default
EI:: Toolpath Group-1
#-{CJ 1- 2D High Speed (2D Dynamic Peel Mil) - [WCt
Elm-z 2D High Speed (20 Dynamic Peel Mill) - [WC

D Parameters

The Chain Manager dialog box displays.

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

“# Chain Manager >
Solid Chain 1 [:E
—
Add chain
Change side
Rechain all
Resyne 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.

4. Click OKin the Solid Chaining dialog box to return to the Chain Manager dialog box.
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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.

=-88 Machine Group-1
-1l Properties - Mill Default
Elgg Toolpath Group-1
D 1 - 2D High Speed (20 Dynamic Peel Mill) - [WCE
=+-{3% 2 - 2D High Speed (2D Dynamic Peel Ml - [WC:
EIE 3 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
D Parameters

E- Geo

The Chain Manager dialog box displays.
7. Right-click in the Chain Manager dialog box and select Rechain all.
The Solid 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 to return to the Chain Manager dialog box.
10. Click OKin the Chain Manager dialog box.

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

Toolpaths v 1 x

WA KOELEC L7 @
"B IR Y= Ik 1=

=88 Machine Group-1
_|]_|_ Properties - Mill Default
EI---S_S Toolpath Group-1
D 1 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
-- 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCE
-- 3 - 2D High Speed (2D Dynamic Peel Mill) - [WCE

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

Exercise 5: Verifying the toolpaths
In this exercise, you will verify all three Peel Mill operations together.

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

2. Select Verify selected operations.

Toolpaths v 1 x
X hix EREohL 7 @
B=A | vaC s ARGE- DY

=88 Machine Group-1
= 1lt Pranartiee - Mill Mafanlt

Mastercam Simulator displays.
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3. Right-click in the graphics view and select Fit and Isometric, if necessary, so that the display matches the image
below:
ERND &, V inlisT B 2 [ [

e e

4. Viewthe Move Info to view the total run time of the toolpaths.
Hapid Length  181.303
Rapid Time  0.87s

Total Time Imin 55.56s

Coolant Off

Compensation Computer v

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

Y

L Precision |4« > [ 2 20 I N R E’

A,

e s [
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 chapter, 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 chapter, you create two Dynamic OptiRough toolpaths using different cutting strategies and a stock model
operation in order to rough out the part.

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

Goals

« Setup the stock
» Create two Dynamic OptiRough toolpaths

« Create astock model operation

Exercise 1: Setting up the stock
In this exercise, you 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

i = <r S 4

il Lathe Mill-Turn Wire Router 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 available, select
Levels from the View tab to toggle the display.

Toolpaths | Solids Planes ECEHtFLIﬂCtiUr‘IS

Before creating the stock shape, you will first create a level on which to place the stock geometry. This is 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 B X
ESc -0
Mu... & Visble  Mame Level Set  Entitie
1 X Solid 1
¥ 32 X Caps 7

A new level is 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... & Visible  Mame Level et Entitie
1 4 Salid 1

Caps 7

2 X
43 [x swodkgeometry | lo

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

EIEE Machine Group-1
E|_|l|_ Properties - Mill Default

|23 Files

The Machine Group Properties dialog box displays.

8. Select Bounding box.

Select comers... MC| exterts

Al Solids All Ertities Unselect 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:

Shape @
O Rectangular
@® Cylindrical

Vil n
O Wrap ] e

Rectangular Settings Wrap Settings

Cylindrical Settings Orientation
Oﬂgll"'l ! Auto
. m (®) Construction plane
O Face:
Create Geometry ~
Size: Lines and arcs
Radius: |150.0 v= [_] Corner points
- - || Center point
e I102.0 M [ | Face center points
Axis: O X [ solids
Oy D Polygonal mesh
®7z
Center on axis
Wrap Settings 2

Toutiogf™ M MY
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« Set Shape to Cylindrical.
» Set Radius to 150.
« Set Height to 102.00. This will add a small amount of stock at the top of the part.
o SetAxistoZ.
« Center on axis should be on.
« Lines and arcs should be on.
12. Click OK to create the boundary.
13. Click OKinthe Machine Group Properties dialog box to accept the stock setup.

The stock 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 DRAFTING TRAMNSFORM MACHIT

| B 9 58 & . &

Imic .. Face - OptiRough Pocket Project Parallel - Cu

9 h
- B =

iD

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

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

t achining Geometry Avnidance Geome

Marme Entitiez  “wall Stock,  Floor Stock Marme

. machining T . avoidance
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3. Use window select or any applicable keyboard shortcuts to select the part body as the machining geometry. 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. Because you are creating a roughing toolpath, enter the following stock-to-leave amounts on the wall and floor.
Double-click to activate the field.

M achining Geometiy

M arme

. machining

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

6. Select the Toolpath Control page.

............. Toolpath Type ~
..... +# Model Geometny
Taalpath Cantrol
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7. Click the Boundary chains selection arrow.
W o = LD

ath Type ~
| Geometny Containment boundary

M Boundary chains: [li] [:E ) &
i

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

8. Ensure that the chaining dialog box is set to Wireframe and, in the graphics window, select the circular
geometry at the top of the stock boundary.

9. Click OK to return to the Toolpath Control page of the Surface High Speed Toolpaths - Dynamic
OptiRough dialog box.
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10. Set the containment boundary Strategy to From outside and, in the Skip pockets section, set Smaller than to
66.0.

Strateqy:
(®) Fraom outzside

() Stay inzide

Skip pockets
() Skip all

(®) Smaller than | EE.0

Contair:
Tool tip

4

T ool contact paint Usi2 |

Compengate to;

DRIoWImare Ziar poirt

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

Skip pockets specifies a minimum pocket size that Mastercam will create a cutting pass for. This helps with
problems where Mastercam thinks that a pocket is large enough to accommodate the tool, but the entry move
is so compressed that the tool is effectively plunging into the part.

11. Select the Tool page.

o Toolpath Type L]
o Model Geometry

-+ Toolpath Control

..... Taol

----- Halder

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

13. Select Filter.

280 of 280 toolz

Digplay mode

() Tools

The Tool List Filter dialog box displays.

14. Setthe Tool Type filter to None.

15. Select the Endmill3 Bull filter. This ensures that you are only selecting bull end mill tools.
16. Click OK in the Tool List Filter dialog box.

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

Mastercam Dynamic Milling Tutorial—5: The Dynamic OptiRough Toolpath

B i EML MILL w1 1H HalIUs - 12 ¢ HUS 124U (1R}
B 273 EMD MILL wATH RADIUS -12 / R2.0 12.0 20
Bl 274 EMD MILL %ITH R&DIUS - 16 / RO.5 16.0 0.5
B 275 EMD MILL %ITH RaDIUS - 16 / R1.0 16.0 1.0
= EMD MILL »ITH RaDIUS - 16 / R2.0 16.0 20
T EMD MILL WITH RaDIUS - 20 / R1.0 200 1.0
B 278 EMD MILL WITH RaDIUS - 20 / R4.0 200 4.0
EMD MILL »WITH RaDIUS - 20 4 R2.0 20.10
< >

18. Click OK in the Tool Selection dialog box to add the tool to the toolpath.
19. Select the Cut Parameters page.

----- & Stock,
EI Cut Pararneters
L Transitions
i Steep / Shallaw

20. Set the following parameters:

Cut style
Cut method LClirmb -

2844 E04
Tip »
By pocket e )

Corventional feed rate

Tip compenzation

Glptimize stepups

Optimize stepdowns b aterial w
kation > Gap size, retract
Pams Mewver w
fStepu:wer |3|:|.|:| % |60 r\'
- Gap size
Stepdown |15':'-':' % (300 | ODD t oo
istance :

Stepu 150 % |30
st | | @ % of tool diameter 10000.0 )

L] Mill vertical walls
kirirnLm toolpath radius

0.0 5 |20 |

Mation < Gap size, micrao lift
Micra it distance

B ack feedrate 100.0

AN

« 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
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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 feedrate to 100.0. Controls the speed of the backfeed movement of the tool.
« % of tool diameter to 10000.0.
21. Select the Transitions page.

@ Stock
Elu' Cut Parameters

Transitionz
- Steep / Shallow

22. Set Helix radius to 9.0.

Entry methad

Helix anly w

Geli:-: radius

Trochoidal loop radiuz

Additional zlat width

23. Select the Linking Parameters page.

----- < Tranztions
: (- Steep / Shallow
Linking Parameters
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24. Set the following parameters:

Retracts
Clearance plane 50.0 m |Minimum Distance |V |

(@ Absolute () Incremental ] Dutput Feed move 125000

Curl up

Curl dawen 4.0

Part clearance

| i

T

S

Leads
Linear entry/exit 0
lincrementall

Fitting

i =
f4—|

« 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.

25. Click OK to close the Surface High Speed Toolpaths - Dynamic OptiRough dialog box and generate your
toolpath. (It may take a few moments.)

26. Your toolpath should display as follows:

27. Save your part file.
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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.

Mastercam will now only display the toolpath you have selected. It will also clean up the graphics view when
making modifications to the part or creating another toolpath.

2. Select Stock Model on the Mill Toolpaths contextual tab.

JLPATHS

 H TS

Stock | Stod Stock
Parallel Dl - Shading Disply

T =1 .;

Tool Probe Multiaxis
Manager Linking

Liaxis Stock

The Stock model dialog box displays.

3. Name the stock operation OP1 Stock.

Name | 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 Color to 128.

Color - B

This color will help differentiate the stock model from the solid or surface model.

5. Select Stock Setup.

[ Stock Setup Select cormers. . Bounding box

Al Surfaces Al Solids All Entities

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.
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6. Select the Source Operations page.

- Stock Definition
e Source Operations

- & Stock Compare

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

Compute stock model from;

=38 Machine Group-1
11 Properties - Mill Default kb
I':'I---8 oolpath Group-1

Path talerance ¥¥4]1 - Surface High Speed [Dynamic © ptiFiough] - [

Tool shape tolerance | 0.025

Mastercam will generate the stock model by running the selected operation against the parameters on the

Stock Definition page.
8. Click OK to create the stock model operation. This may take some time to calculate.

Your stock model displays as shown below:

—T1 T~

s -
{

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

10. Save your part.
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Exercise 4: Creating the second Dynamic OptiRough toolpath
You now create a Dynamic OptiRough toolpath that uses the stock model you created in the previous exercise.

1. Select Toolpath Group-1in the Toolpaths Manager.
2. Select Toggle display on selected operations twice. Mastercam hides all selected toolpaths to keep the
graphics window clean.
Toolpaths v B X
W hiIx EREolL 7 @
YALDS %GR IY

=-B8 Machine Group-1

------ ¥ Tool settings

- O Stock setup

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

WE SURFACES SOLIDS MODEL PREP DRAFTIMNG TRAMNSFORM MACHIT

| B 19 & & | &

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

9 h
= D

3D

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

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

Machining Geomety Ayoidanc

M arme Entitiez  ‘wall Stock  Floor Stock, M an

. machining _mm .E

T o
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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 X
+AESEScEFH-@
Mu... & Visible  Mame Entities
1 Solid 1
¥ 3 i 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.
8. Select the Toolpath Control page.

............. Taolpath Type b
..... « Model Geometry
Toolpath Cantral

91



Mastercam Dynamic Milling Tutorial—5: The Dynamic OptiRough Toolpath

9. Click the selection arrow for Boundary chains to return to the graphics window.

= AR

ath Type ~
| Geometny Containment boundary

M Boundary chains: [li] [:E ) &
i

—

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

e
— e

11. Click OKin the Wireframe 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.

UHTIET BEgLs L,

() Inside

(-‘ll" :.-:|. ; _‘\
(® Outside
Dffzet digtance: 10.0
Total offzet distance: 200

« 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.
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13. Select the Tool page.

o Toolpath Type L
----- + Model Geomety

----- « Toolpath Control

- T ool

----- Halder

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

Bl <ob - EML MILL %11 H F&UIUE -6 ¢ HeU - .U 2
bl 267 - EMD MILL wWITH RaDIUS -8 / RO.5 - 2.0 0.5
Bl 268 - EMD MILL wITH RaDIUS - 10 / RO.5 - 10.0 0.5
= EMD MILL WITH BADIUS - 10 A R1.0 - 10.0
[ - EMD MILLWITH RaDIUS -10 /4 R2.0 - 100 2.0
bo2n - EMD MILLWITH RaDIUs -12 A R1.0 - 120 1.0
I - EMD MILL WITH RADIUS -12 A RO5 - 120 0.5
B 273 - EMD MILL WITH RADIUS -12 /R2.0 - 12.0 20
[ 3] =rr | - FrIM kAN W TH RATITIS 1R A ROR - 1R nr

16. Click OK to add the tool to the toolpath.

17. Select the Stock page.

EI Cut Parameters
: ----- T ranzitions
o Steep / Shallow

18. Select Rest material.

( Frest mad iall,i —
5 = =75 Machine

Compute remaining stock fromc 4JJ.L Prog
(®) Al previous operations . : Toa

Al gous v ==
(O e cthes operation

) P s Tonnd

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

= .
RE 89 Mochie Grow

Compube remairang stock. from: ‘_TJm Propeties: - Mill Default

() A0 previcus opsrations :-:--'; T aclpath Group-1
=5 1 - Surlace High Speed [Dynamic DptiRough] - [WCS:
{ ) Parameters

— g #5-M2000 BULL EMDMILL - END MILL WITH R

22 Toolpath - 5257 4K - DynamcOptiRough_SMG R

&0 shock model - PWICS: Top] - [Tplane: Top] - OF1 S

T Paramelers - Trianghes = 127646 - 3116.4K,

ao | < >
O CAD e gl &

oo

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

Cut Parameters

------------- Tranzitions
............. 5 teep / Shallow
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21. Set the following parameters:

Cut style
Cut rethod LClimb -
Conventional feed rate 2844 604
Tip
Tip compenzation ™
Optimize stepups ( Meut clozest
Optimize stepdowns b aterial w
kation > Gap size, retract
(—PESSES 1\' When avoiding a boundary -
Stepover | 0.0 % |30 |
- Gap size
Stepdown |15':'-':' % (150 | ODD t oo
istance :
Stepu ann % |30
b1 Stepup | | @ % of tool diameter 100000
L] Mill vertical walls
kirirnLm toolpath radius
L 0.0 5 1.0 J)

Mation < Gap size, micrao lift
Micra it distance

B ack feedrate 100.0

. 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%.

« Stepup to 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.

EI v Cut Parameters
i ----- Tranzitions
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23. Setthe Helix radius to 5.5.

Entry methad

Helix anly

Helix radius

0.0

0.0

i []]

24. Click OK to 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.

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-1inthe Toolpaths Manager.

EI--EE Machine Group-1
Frop f f
=

Ak Toolpath Group-1
[+~{gT=5orfareHigh Speed (Dynamic OptiRough
@ 2 - Stock model - [WCS: Top] - [Tplane: Torp
m 3 - Surface High Speed (Dynamic OptiRest)

..... »

2. Select Verify selected operations in the Toolpaths Manager.

Toolpaths v 1 x
h‘ xk T' Tx -.: (] '_. ? |@|
BER YA NPkl 29

EI--EE| Machine Group-1

et Pranerties - Mill Nafanlt

Mastercam Simulator displays.
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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.

I X

St @) B [-imLooT B 2 [ =
- ¥ oo it e [ Gromen [ L s “
Backpch Vel Leasfor tam S ] Curer! Segrert Tocpwt™ Derortbfor
Corgifiom ™ Compornts = Werigesor [o] Fadune o Aam Operstiorn Dperator - [
Lledy Payback Wbty COperstorn
higwn Lak w B
4 llove Inlo
Mgy 1D 1 of 100050

Elapsed Teme 1,005

icen Type Hapdd Lirssr Mowve
Cptrition Mas Surlace High Spor
Oiparaficn Man 10101 ol 2
Tood Humber 5 - ENDHMELL WT
Tood Crpnistis OO0 QU000 1000
ool T Pesitie - 110.313; - B78.445

L
Bwg Viphutd

& Toolgath Infe
Feed Lot SIT45L484
Fedd Tamee M $Tamin BT 1n
Waryhlga X VSRATE 7 159AT
(TR IS8T F 1598T
Wy hlga & V000 7 106407

Ragd Lesgrth, 170543

Faped Teve DA

Total Length  390EUEE

Totad Tumg 1 §Tamin P00

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

Y
———— Precision |44 > [ 2 2 I I | E’

A,

N ~

Your result should look like the following image:

97




Mastercam Dynamic Milling Tutorial—5: The Dynamic OptiRough Toolpath

+

+x

-Z

5. View the Move Info to view the total run time of the toolpaths.

Min/Max X -159.873 / 159.87:
Min/Mazx Y -159.873 / 159.87:
Min/Max £ 15300 /7 106.417
Rapid Length 170.582
Rapid Time 0.82s

al Leng

Total Time 3h 57Tmin 39.03s

Coolant Off

Comnensation Comnuter b4
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:

o Mastercam Documentation—Mastercam installs a number of helpful documents for your version of software in
the Documentation folder of your Mastercam 2021 installation.

o Mastercam Help—Access Mastercam Help by selecting Help, Contents from Mastercam's File tab or by
pressing [Alt+H] on your keyboard.

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

« 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 university.mastercam.com/, or email training@mastercam.com.

o Online Communities—You can find a wealth of information at www.mastercam.com.

« Follow us on Facebook (www.facebook.com/Mastercam), Twitter (twitter.com/Mastercam), and
Instagram (www.instagram.com/mastercamcadcam/) for the latest tech tips and Mastercam news.

« See Mastercam in action on YouTube (www.youtube.com/user/MastercamCadCam).

« For more information on CNC Software, Inc., to find and apply to jobs, and connect with people using
Mastercam, visit us on LinkedIn (www.linkedin.com/company/cnc-software/).

« Registered users can search for information or ask questions on the Mastercam Web forum,
forum.mastercam.com, or use the Mastercam 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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