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This tutorial focuses on applying several mill toolpaths to a part previously designed in Mastercam.
The tutorial then guides you through the steps to take that toolpath data and create NC code to
machine the part.

Mastercam offers a variety of toolpath types that let Soeen At Setings He

you quickly build toolpaths for specific
applications. You access these toolpaths, such as B Favoil..
the mill toolpaths shown here, through the B el
Toolpaths menu.
IE' Contour...
After you create a toolpath, you can use T ol
Mastercam's backplot feature to preview its Ay
operation on the screen. Once you are satisfied 2
with it, post it from the Toolpath Manager to = Face...
generate the NC code for a specific machine tool. =% 20 High Speed...
When you first begin this tutorial, you will be < Engraving
prompted to assign a machine definition to the
part. This tutorial does not go into any depth on Surface Rough '
machine and control definitions. However, the Surface Finish »
Help and other documentation installed with =T, Surface High Speed...
Mastercam provide comprehensive information - ,

regarding these Mastercam features.

When you finish this tutorial, your part will look like this:

If you would like to design (create) the part before you begin this tutorial, please follow the Basic 2D
Design tutorial procedures (published separately in document #X5-PDF-TUT-2D).
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Tutorial Goals

= Open a part file, assign a default machine definition, and set up stock.

= Create four drill holes with one toolpath (including selecting a drill point, choosing tooling,
using tool tip compensation, and setting machining values).

= Rough the outside of the part (including chaining entities, selecting tooling, and setting
machining values).

= C(Clean out the inside of the part (including chaining entities, choosing tooling, and setting
machining values).

= View all toolpaths in the graphics window.

= View a specific toolpath by temporarily turning off the display of selected toolpaths.
= Backplot (view the path the tools take to cut the part) all toolpaths.

= Customize your backplot display.

= Simulate (verify) the machining of the part from a stock model display.

= Post all toolpath operations to an NC file, review/edit the code as necessary, and save the
NCfile.

Before You Begin

This is a module of the Mastercam Getting Started Series Tutorial Series. The series introduces
general Mastercam functions and teaches basic skills for getting started with Mastercam. Other
tutorial series include:

= Focus Series: Focuses on a specific Mastercam feature—for example, Setup Sheets or FBM
Drill, and teaches basic and advanced skills.

= Exploring Series: Explores a single Mastercam product—for example, Mill, Solids, or Wire,
and teaches in-depth skills for working with the product.

The Mastercam tutorial series is in continual development, and we will add modules as we
complete them. For information and availability, please contact your local Mastercam Reseller.

IMPORTANT: 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 the exercise results.

General Tutorial Requirements

All Mastercam tutorials have the following general requirements:

* You must be comfortable using the Windows® operating system.

= The tutorials cannot be used with Mastercam Demo/Home Learning Edition (HLE). The
Demo/HLE file format (EMCX) is different from Mastercam (MCcX), and basic Mastercam
functions, such as file conversions and posting, are unavailable.
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= Each lesson in the tutorial builds on the mastery of preceding lesson’s skills. We
recommend that you complete them in order.

= Focus Series and Exploring Series tutorials require, at minimum, a mastery of the basic
Mastercam skills taught in the Getting Started Series modules. A general knowledge of
machining principals and practices is also required.

= You must have a seat of Mastercam X5 Design or higher to complete most of the tutorials in
the Getting Started Series.

= The Basic 2D Machining module in the Getting Started Series requires, at minimum, a seat
of Mill Entry or Router Entry.

= The Basic 3D Machining module in the Getting Started Series requires Mill Level 3 or Router
Pro.

= 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 accessed from
the Mastercam workstation, either with the tutorial or in any location that you prefer.

* The Getting Started Series tutorials are available in an Adobe® Flash® compatible video
format. Additional tutorial videos may also be available. Contact your local Mastercam
Reseller for more information.

* You must install Adobe Flash Player to display tutorial videos. You can download Adobe
Flash Player from www.adobe.com.

= You must configure Mastercam to work in metric units. Complete the instructions in the
following section Preparing for a Tutorial to set Mastercam to metric.

Preparing for a Tutorial
Before you start a tutorial, be sure you have completed the following tasks:
1 Start Mastercam using your preferred method:

¢ Double-click Mastercam’s desktop icon.
Or

+ Launch Mastercam from the Windows Start menu.

2 Select the metric configuration file:

a Select Settings, Configuration from
Mastercam’s menu.

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

¢ Click OK.

If You Need More Help

There are many ways to get help with Mastercam, including the following:

Current: | c:\documents and settingsilantmy.. smcams. config <Englishy <Sta

c:hdocuments and settingsh .. \mcarns. config <Englishs <Sta
c:documents and = 1 camn. config =y
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Mastercam Help—Access Mastercam Help by selecting Help, Contents from Mastercam’s
menu bar or by pressing [Alt+H] on your keyboard. Also, most dialog boxes and ribbon

bars feature a Help button @ that opens Mastercam Help directly to related information.

Online help—You can search for information or ask questions on the Mastercam Web
forum, located at www.emastercam.com. You can also find a wealth of information,
including many videos, at www.mastercam.com and www.mastercamedu.com.

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

Technical Support—CNC Software’s Technical Support department (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.

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

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

Additional Documentation

You can find more information on using Mastercam in the following materials, located in the
\Documentation folder of your Mastercam installation:

Mastercam X5 Installation Guide
Mastercam X5 Administrator Guide
Mastercam X5 Quick Start

Mastercam X5 Reference Guide
Mastercam X5 Transition Guide
Mastercam X5 Quick Reference Card
Mastercam X5 Wire Getting Started Guide
Version 9 to X Function Map

Mastercam X5 NCI & Parameter Reference
Mastercam X5 Post Debugger User’s Guide


http://www.emastercam.com
http://www.mastercam.com
http://www.mastercam.com
http://www.mastercamedu.com
mailto:support@mastercam.com
mailto:support@mastercam.com
mailto:techdocs@mastercam.com
mailto:techdocs@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com

Drilling Holes

The first step to machining the tutorial part is to drill the four holes. By beginning with drilling, you
can then use the holes to fixture the part on the machine tool.

Lesson Goals

= Open a part file and assign a machine definition.
= Define stock.

= Create a drill toolpath (including selecting drill points, choosing tooling, and setting
machining values).

= Use tool tip compensation.

Exercise 1: Assigning a Machine Definition

In this exercise, you open an existing part, assign a machine definition to the part, and save it under
anew file name.

1 Start Mastercam.
2 From the Mastercam menu bar, choose File, Open.
3 Open BASIC_2D_MACHINING_START.MCX-5, which was provided with this tutorial.

4 Click OK if prompted to switch to a metric
configuration.

%]

System Configuration

5 Press [Alt +S] to shade the part for easier
viewing.

Switching system unitz from Englizh to Metric,

Loading Metric configuration file...

- (Al settings

6 From the Mastercam menu, choose

Machine Type, Mill, Default to open the W
default Mill machine definition. e

[ % &
In Mastercam, you select a machine T — L

definition before creating any toolpaths. wire b Manage list |

. ) . PR
The machine definition is a model of your Baks =
machine tool's capabilities and features Eesign
and acts like a template for setting up ,___

machining jobs.
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Note: Parts that have previously been saved with a machine definition automatically load the
associated machine definition.

7 Choose File, Save As and save the part under a different file name than the original file.
This will protect the original tutorial file from being overwritten.

Exercise 2: Setting Up Stock

In this exercise, you define the stock model from which your part is cut. Stock models help you
visualize your toolpaths more realistically. The stock model you define can be displayed with the
part geometry when viewing the file or toolpaths, during backplot, or while verifying toolpaths.

(=)

1 In the Operations Manager, click on the
plus sign (+) next to Properties - Mill
Default MM.

Operations Manager

Toolpaths | Solids | Art

v hix EPcil 2 7

It changes to a minus sign (-) and displays
the machine group properties. Machine
groups are created automatically and
displayed in the Toolpaths Manager when
you select a machine from the Machine
Type menu. They include job setup
information for toolpaths, such as tool
numbering, stock models, material
selection, and toolpath defaults and
libraries.

Click the Stock Setup icon to display the
Stock Setup tab in the Machine Group
Properties dialog box.

G =l valh £ X% @

=] EE Machine Group-1
=1L Properties - Mil Default MM

f E5) Files

B Tool settings
ol

& Stock setup
S, Safety zone

Operations Manager

&

Toolpaths | Splids || Art
v HhixEPoah 2 ?
RELH val $ X ¢

=] EE Machine Group-1

-1l1 Properties - Mill Default MM
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3 Click the Select corners button near the bottom of the dialog box. Mastercam brings you
back to the graphics window to select the two opposite stock corners.

|+] Diiplay v ,[\\
[¥] Fit screen La S Y
P R
(=) Wire frame r/ ‘-/ l Sl \]
: - el ~.
() Solid “- o = o
WA BT an \"xo'l
Stock Origin /K’ " ‘\J\lz |
In view T S < - 0.0
coordinates \"\‘ ‘:" ‘./ \ ]
= ~
x |00 St
v |00
Z |00
[Seled comers...] 1 Bounding box J extents
-
[ mnsufaces | [ ArSoids | [ AlEntties | [ Unselectal |
[ Use Machine Tree
(vI[(%](?]
s

4 Click the two opposite corners as shown in the following picture. The Stock Setup tab
displays again with X and Y coordinate values from the selected corners.

4,——""®

@ B

5 Enter 25 for the Z coordinate in the stock diagram to provide some depth for your stock.

6 Select the Display check box to see the stock model boundaries in the graphics window.
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7 Click OK to complete the stock setup. The stock displays as dashed red lines around the
part.

Exercise 3: Drilling Four Holes

In this exercise, you create a drill toolpath that drills all four holes of the part.

Selecting the Drill Holes

1 From the Mastercam menu, choose
. . . . Toolpaths Art  Sett
Toolpaths, Drill. The Drill Point Selection il —
dialog box opens. @ FaMoril...
@ FEM Mil...

Note: You may be prompted for an NC file
name. If prompted, click OK to confirm the I5 Contour...
default NC file name, or overwrite the file | T o
name and click OK to modify the default file il
name. PDEkEt.IT‘.e

™ Face...
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2 Right-click in the graphics window and == :

choose Top (WCS) to switch to a Top R Zoom Window &

graphics view. This will make it easier to 42 Unzoom .8 o

select the drill holes.
% Dynamic Rotation
£ Fit Alt+F1
B Repaint F3
|@ Top (WCS) Alt+1
Bl Front (wCs) Alt+2
Bl Right (wcs) Alt+5
Bl Isometric (WCS) Alt+7
-EIEI- AutoCursor
Bef Clear Colors

3 Click each of the center points of the four holes of the part. Choose them in a clockwise
order from top left to bottom left as shown in the numbered sequence below.

® @

@ 3

{} TIP: When you get close to each hole’s center point, Mastercam displays a Visual Cue that
;

indicates the center point. Q

4 Click OK. The 2D Toolpaths - Drill/Circles dialog box opens.
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Exploring the Toolpath Dialog Boxes

Many Mastercam toolpaths, including Drill, use a tree-style dialog interface made up of
three distinct areas:

* Tree View - Displays a list of all the available dialog box property pages.
¢ Inactive pages are marked with a red circle and a slash. &

+ Edited pages are marked with a green check mark.
+ Some pages may have a plus or minus symbol, indicating that the page has subpages
and can expand and contract to either display or hide the subpages.
¢ Page View - Changes with each selection you make in the Tree View area.
¢ Quick View Settings - Summarizes key toolpath information from parameters you set on
the different pages. It updates automatically as you make changes in the pages, and is
always visible.

Tree view area Page view

2D Toolpaths - Drill/CirclesSimple drill - no peck

¥
Tool
Holder '*'. g
Faint geometry
| Cut Parameters Circle Mil Foint Helix Bore i
= Linking Parameters
& Tip Comp
Home ¢ Fief, Paints L
! ] Afc geometry
ot o [k ]
Codlant Thread Mill 14 ®

Canned Text
Misc Values
=] iz Control
iz Combination
FRotary &uis Control

Quick View Settings

. Tool 10. DRILL

OUICk Tool Diameter 10
. Corner Radius 01

View FeedRate 50

. Spindle Speed 1145

Settings o
Toollength 0

ld Length Offset 20

area Diameter Off... 20

CPlane / TP... TOP
s Combin. . Diefault (1]
Tipcomp  OF

+ =edited

@ =disabled




1 Click on the Circle Mill toolpath type icon.
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2D Toolpaths - Circle Mill

This changes the toolpath to a circle mill

toolpath and changes the pages listed in ¥ HE

the Tree View area. - =
woo Tool =

Notice that the Toolpath Type page in the - Holder

Tree View area now has a green check L ————

1 it 1 1 i % Roughin
beside it, indicating that you made a & e
change on that page. @ Break Thiough

o Multi Passes
2 Click the Drill toolpath type icon to change || = ‘trtnefseneer
back to a drill toolpath. i
- Planes [WC5)
- Coolant
- Canned Text
- Mize Values ~
< >

il

=

Thread Mill

r |

3 Click the Cut Parameters page in the Tree View list. The Page area changes to list cut

parameters for the toolpath.

2D Toolpaths - Drill/CirclesSimple drill - no peck

Y EHd

+ Toolpath Type
Taol

Tod S B, Dil/Counterbore v
‘_n'n
= g i
g 00
Tip Comp :I
Home / Ref. Paints
Planes (WCS) eiract amount iy
Coolant =
Canned Text Duwell ‘El
Mise Values i
= Auis Control Shil £y

Ais Combination
Rotary Auis Control

[] &spply custom drill parameters

Quick View Settings

Tool 10, DRILL 0o

Tool Dismetsr 10 =
Comer Radius 0 | |
FeedRate 5D ——
Spindle Speed 1145 |oo |
Caclant i

TodlLength 0 o]
Length Offset 20 3
Dismeter Off.. 20 00

CPlane /TP.. TOP

A Combin . Default (1)

Tipcomp  OF

o =edied

@ =disabled

FAEREER

Setting Drilling Parameters

1 Click the Tool page in the Tree View list to pick a tool for the drill toolpath.

2 C(lick the Select library tool button to pick
a tool from one of Mastercam’s tool

libraries.

The Tool Selection dialog box opens.

Select brary tool...
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3 Select the 10mm diameter drill from the
tool list.

X Tool Selection

C:\Documents a...5MILL_MM.TOOLS 5

cuments and Settings\AlL

Note: Make sure that the Mill_MM.TOOLS Tool Name Dia | Corrad. | Length
. . . 106 SEDRILL 96 00 500
tool library ls.selected at the top of the dialog 1T arDAIL a7 00 =10
box. If not, click the drop-down arrow and W7 S7SDAILL 975 00 500
. . . 108 SEDRILL 95 00 50.0
select it from the tool library list. oSO =m0 N

#
[
¥
L4
¥
<
(r& 10. DRILL 500
% 112 102DRILL 10.2 00 5
13 103 DRILL 105 00 B0.0
¥ 115 105DRILL 105 00 50.0
¥ 117 1075DAIL 10 00 50.0
¥ 118 108DRIL 108 00 50.0
¥ 120 11.DRIL 1.0 00 50.0
¥ 12z 1125DRIL 1. 00 50.0
¥ 1 1isDRIL 1156 00 500
¥ 130 12 DRIL 120 00 50.0
¥ 13 125DRIL 125 00 50.0
L
4

137 1275 DRILL 12.. 00 50.0

4 Click OK to return to the Tool page.

5 Click the Linking Parameters page in the Tree View list.
6 Enter-25.0 in the Depth field.

M 7D Toolpaths - Drill/Circles Simple drill - no peck
VW

Toolpath Tupe
o Toal
Halder

Cut Parameters

il

Linking Parameters
& TipComp
~ Home / Ref. Points

Planes MwCS)
Cooclant
Canned Text
Misc Yalues
=] Auis Cantral
w fis Combination
- Aotam Axis Contral

=

) Bbsolute (3 Incremental

Quick Yiew Settings

Taal 10. DRILL
Tool Diameter 10

|

Comer Radius
Feed Rate
Spindle Speed
Coclant

Tool Length
Length Offsat
Diameter OFF.
CPlane / TF.
Auis Combin,
Tip comp

0

137.4

1145
f

75

110

110

TOP
Default (1]
Qif

« = edited

@ = disabled

=

(&) Absolute

=

(®) Absolute

[ subprogram

O Incremental

) Incremental

[v][(%][&][?7]

7 Click the Tip Comp page in the Tree View list. Notice that this page is off by default.
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8 Select the Tip Comp check box to turn on this feature and enter 5.0 in the Breakthrough
amount field.

Tip Comp
Tool diameter 100
—_| Breakthiough [ ¢ g )
] amount | |

Tip length 3.004303

Tip angle 118.0

TIP: The drill tip compensation tells Mastercam how far to drill past the final depth to break
through the stock. Enter a positive number only. Entering a negative value results in the drill
retracting before the desired depth is reached.

9 Click OK to generate the drill toolpath for the four holes.

10 Right-click in the graphics window and
choose Isometric (WCS) from the menu to
view the part and toolpath in the isometric
view.

Zoom Window F1

Un-Zoom .8 Alt+F2

You may need to center the part in the Dynamic Rotation

graphics window to see it. The easiest way

Je
$
<
&

> W : - Fit Alt+F1
to do this is to use the graphics window _
right-click menu and select Fit to fit the g 3
part in the graphics window, then unzoom
by pressing [Alt+F2]. You can also use the BB Top (wes) Alt+1
fit/zoom/unzoom buttons in the View g Front (wcs) alta
Manipulation toolbar. - .
g +.
ol ‘@ Isometric (WCS) Alt+7
-EIEI- AutoCursaor
B Clear Colors
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Your toolpath should look like this. The cyan lines are feed motion and the yellow lines are
rapid motion.

~ -
~ 1

11 Right-click in the graphics window again, and choose Top (WCS).

12 Choose File, Save from the Mastercam menu or click the Save button H to save your
part.

Now that the holes are drilled, you can move forward with removing stock from the outer area of
the part.



LESSON 2

Roughing Outside the Part

The next step to machining the tutorial part is to remove the bulk of the stock from the outside. You
will use a couple of toolpaths to machine this area.

Lesson Goals

= C(Create a dynamic mill toolpath (including chaining entities, choosing tooling, and setting
machining values).

= View a specific toolpath by temporarily turning off the display of selected toolpaths.

= Create a contour toolpath (including chaining entities, choosing tooling, and setting
machining values).

Exercise 1: Creating a Dynamic Mill Toolpath

In this exercise, you create a dynamic mill 2D toolpath to clear away much of the stock from the
outside of the tutorial part. Dynamic mill toolpaths, part of the 2D High Speed toolpath suite, utilize
the entire flute length of their cutting tools to produce the smoothest, most efficient tool motion for
high speed pocketing and core milling.

1 From the Mastercam menu, choose Toopaths [T
Toolpaths, 2D High Speed. The Chaining
. @ Femoril...
dialog box opens.
FBM Mil...

Chaining is the process of selecting one or

more entities and linking them togetherin | = contou...

a specific order and direction. The entities r o
. e . ory Dril...

must have adjoining endpoints and may

be open or closed shapes.

|
|
|
|

Pocket...
E Face...

|E'-.1 2D High Speed... R
V®  Engraving L’\'E

2 Press [Alt+S] to turn off shading and make it easier to select the chains.
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3 Click the outside contour of the part to chain it. The chaining arrow should point
clockwise. If the chaining direction arrow is pointing counterclockwise, click the Reverse

button on the Chaining dialog box.

/

5

| O

4 Click the top of the stock boundary as the second chain. This second chain represents the
size of the stock material. The chaining arrow should again point clockwise.

I

5 Click OK on the Chaining dialog box to chain the part. The Chaining dialog box closes and
the 2D High Speed Toolpath dialog box opens.
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6 Select the Dynamic Core Mill toolpath type. The Tree View area updates with a list of
parameters for dynamic mill toolpaths.

Ml 2D High Speed Toolpath - Dynamic Core Mill

Taal
Halder

Chain gesmetry

-~
B Dt Pamstos . [(Q % =
@ Depth Cuts

- Entry Mation Core: Ml Pel Mil Blerd Mill Area Mill

@ Break Thiough
2 Linking Parameters

- Home / Fisf. Points ﬂ

A Fiter / Tolerance ||

Planes (WES) RestMil  Dynamic Ares Mil Dyramis Rest Mil [T

Coolant

wo Canned Test
v Mise Values 85
L7 | B F j

Quick Yiew Settings

Toal 20 FLATE
Tool Diameter 20

Cormer Radius 0

Feed Rate 50
Spindle Speed 3500
Coolant aff
ToolLength 0

Length Offset 223
Diameter O 223
CPlane / TP... TOP

Ayis Combin..,  Default[1]

<

« = edited

o (vI[%][2][ 2]

7 Click the Tool page in the Tree View list to select a tool for this toolpath.
8 Click the Select library tool button. The

default metric tool library opens. Select library toal...

9 Select the 12mm diameter flat endmill, and click OK.

A Tool Selection - C:\Documents and Settings\All Users\Documents\shared mcamx5\MILL\TOOLS\MILL_|

C:\Documents a.. \MILL_MM. TOOLS-5
# Tool Mame Dia. | Corrad. | Length #Flutes Twpe  Rad Twpe o]
# 26 T.FLATEMDMILL 70 0.0 50.0 4 En.. Mone
¢ o7 8. FLATEMDMILL 80 0.0 50.0 4 En.. Mone
g 218 9. FLAT EMDMILL 90 0.0 50.0 4 En.. Mone
219 10. FLAT ENDML.. 100 0.0 50.0 4 En.. MNone Filter
i) TT. FLET ENDHT. 500 4 En.. Mone
(N 2. FLAT END 4 None ARt
N oo 13 FLAT EROM] 130 500 4 En Mone 149 of B32 tools
# o 14.FLAT ENDML.. 140 0.0 50.0 4 En.. Mone
o 15.FLAT EMDML.. 150 0.0 50.0 4 En.. Mone
® o 16. FLAT ENDML.. 1680 0.0 50.0 4 En.. Mone
® 2% 17.FLAT ENDML.. 170 0.0 50.0 4 En.. Mone
? o7 18. FLAT ENDML.. 180 0.0 50.0 4 En.. MNone
¥ o 19.FLAT ENDML.. 130 0.0 50.0 4 En.. MNone 0
¥ 20. FLAT ENDML.. 200 0.0 50.0 4 En.. MNone
E 230 21 FLAT ENDMI 210 00 50.0 4 En Maone v I W’J ] I x ] I C? ]
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Setting the Dynamic Mill Toolpath Parameters

1 Click the Cut Parameters page in the Tree View area to enter values for different cutting
parameters and compensation options.

2 Set the following parameters:.

*

Enter 5.0 for the Approach distance, which adds the specified absolute distance to
the beginning of the toolpath’s first cut.

Enter 25% for the Toolpath radius. This parameter is used to calculate 3D arc moves
and reduce sharp corner motion between passes.

Enter 0.5 for the Micro lift distance. Microlifts are slight lifts during back moves that
help clear chips and minimize excessive tool heating.

Select When exceeding a distance from the Retract drop-down list, select the
Distance radio button in the Gap size group box, and enter 100.0. Mastercam adds
retract motion when the next cut begins at a distance greater than the distance you
define.

Enter 0.5 for the Stock to leave on walls.This leaves 0.5mm of stock on the outer
walls.

M 7D High Speed Toolpath - Dynamic Core Mill

" A

- Home / Fef. Points

- AncFiker / Tolerance

Quick Yiew Settings

Tool 12 FLATE..
Tool Diameter 12

Comer Radius 0

Feed Rate ez
Spindle Speed 1591
Coolant aff
ToolLength 75

Length Offzet 221
Diameter Off... 221
CPlane / TP.. TOP

Az Combin...  Default [1]

= edited

& =disabled

Toolpath radius i 250 4

tdotion < Gap zize, Micro lift
Micra lift distance

Back feediate

Motion > Gap size. retract

+ Todlpath Type oy Machining direction
« Tool ® Climb () Conventional
Halder
i Tip comp Tip | ﬂ
i : :
@ Depth Cuts
- Entry Motion - 50 |
; A h dist 5.0
& Break Through SRR | _!
=~ Linking Parameters Stepover 45.0 % |54

Gap size
- Planes ['WC5) S
- Codlant () Distance 100.0 |
- Canned Test s, . 1
- Mise Valuss v O % of tool diameter
& | B

‘when exceeding a distance

Optimize cut arder within pocket

Stock to leave on wallz

e ]

05 «l
Stack ta leave on floors !_U-U |

(vI[®][ @] 2]

3 Click the Depth cuts page in the Tree View area.
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TIP: Depth cuts divide the total depth of a toolpath into smaller Z-axis cuts to reduce tool
wear. You can enter a maximum rough step, and Mastercam divides the total depth into

U equal steps. Or you can enter the exact number of finish steps and the size of each finish
step. For more details, please refer to the Mastercam Help.

4 Deselect the Depth cuts check box to turn off depth cuts for this toolpath. Notice the red
circle and a slash that displays next to the Depth Cuts page, indicating that the options on
this page are all turned off.

Dynamic mill toolpaths utilize the full flute length of your tool, so dividing the toolpath
into smaller cuts is not necessary.

M 7D High Speed Toolpath - Dynamic Core Mill

' [ Depth cuts ’

i}

Entry Mation
2 Break Through
Linking Parameters
Home / Ref. Points

1]

Arc Filver / Tolerance
Flanes PWES)

5 Click the Entry Motion page in the Tree View list to set how and where the tool enters the
stock.

Note: The open pocket machining method enters from outside the material - these entry
parameters are only used if Mastercam encounters a closed pocket.

6 Set the following parameters:

¢ Select Profile from the Entry method drop-down list. This entry method creates a
ramp entry based on the shape of the offset pocket. The slot is cleared by taking
lighter cuts in the Z axis. Subsequent cuts are properly engaged at the full cut depth.

+ Enter 1.0 for the Z clearance. This is an extra height used in the ramping motion
down from a top profile. It ensures that the tool has fully slowed down from rapid
speeds before touching the material, so that it enters the material smoothly at the
plunge angle.

+ Select the Entry pitch radio button and enter 1.0 for the distance. This controls the
entry descent by the pitch value you define. Mastercam lowers the tool by the pitch
value for every complete revolution of the entry motion, ensuring the tool is never
buried by more than the specified pitch.
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M 2D High Speed Toolpath - Dynamic Core Mill

Y HE

+ Toolpath Type ~
+ Toal
- Halder

Cut Parameters

]
L

]

- Linking Parameters
- Home ¢ Ref. Paintz

- AicFilter / Tolerance
- Planes [WCS)
- Coolant
- Canned Text
- Mizc Values
< |

%

Guick Yiew Settings

Tool 12 FLATE..
Tool Diameter 12
Comer Radius 0

Entry method

| Prafile

Chain geometry

[2)

Z clearance
() Plunge angle

(%) Entry pitch

I

Feed Rate
Spindle Speed
Coolant

Tool Length
Length Offset
Diameter OFff...
CFlane / TP...
Az Combin...

3182
1591
it
75 X
21 e ] | [me— — =
221 | |

TOF Diwell befare cut spindle speed 0o | | --—
Default [1] L e

[] Entiy feeds / speeds

!JA .Ilul

|

Lid ﬂl

« = edited

& =disabled

(vI[®][@][ 2]

7 Click the Linking Parameters page in the Tree View list to set important heights such as
clearance, retract, and feed plane, as well as the final toolpath depth.

8 Set the following parameters:

*

Select the Clearance check box and enter 10.0 for the height, which is the height at
which the tool moves to and from the part.

Select the Use clearance only at the start and end of operation check box, so the
toolpath rapids to the clearance height only at the start and end of the toolpath.
Enter 2.0 for the Retract height and select the Absolute radio button. This is the
height that the tool moves up to before the next tool pass. By selecting Absolute, the
retract height is always measured from 0,0,0, not relative to any selected geometry.
Enter 1.0 for the Feed plane height, which is the height that the tool rapids to before
changing to the plunge rate to enter the part.

Enter 0 for the Top of stock height, which is the height of the material in the Z axis.

Enter -25.0 for the Depth. This value determines the final machining depth and the
lowest depth that the tool descends into the stock. In this case, the depth is -25mm,
or 25 mm below the top of the part.
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TIP: The default depth is the depth of the selected geometry.

I 2D High Speed Toolpath - Dynamic

¥ HH

+ Toolpath Type ~
« o Toal
- Holder

« Cut Parameters

o

2 Depth Cuts

<+ Entry Mation

2 Break Through
=

Home / Ref. Paints

& Filker / Tolerance

- Planes [WCS)]

- Coolant

Canned Text

e Mise Walues v
< |3

Quick View Settings

(&) Abzolute () Incremental

Usze clearance only at the
start and end of operation

() &bsalute () Incremental

fo |

() &bsalute (3 Incremental

Toal

Tool Diameter
Corner R adius
Feed Rate
Spindle Speed
Coaolant

Tool Length
Length Offset
Diameter Q...
CPlane / TP...
Axiz Combin

12 FLATE..
12
i}
a2
1591
Off
7h
221
221
TOP
Default [1]

[

I

() &bsalute (3 Incremental

Depth., | [250

() Abzolute () Incremental

« = edied
1 =disabled

(v (% ][@][2]

9 Click OK to generate the toolpath.




22 - BASIC 2D MACHINING

10 Right-click in the graphics window and
choose Isometric (WCS) from the menu to
view the part and toolpath in the isometric

ICE Zoom Window Fi

f2 Un-zoom .8 Alt+F2

view. % Dynamic Rotation
The toolpath cleans most of the material i Fit Alt+F1
outside the part using smooth, efficient @ repaint F3
tool motion.
B Top (wcs) Alt+1
Bl Front (wcs) Alt+2
£ Right (wcs) Alt+5
|® Isometric (WES) Alt+7
-*- AutoCursor

E’E Clear Colors

11 Right-click in the graphics window again and choose Top (WCS) from the menu to view the
part and toolpath in the top view.

12 Choose File, Save from the Mastercam menu or click the Save button | to save your

part.
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Exercise 2: Viewing Your Toolpaths

In this exercise, you will temporarily turn off the display for the drill and dynamic mill toolpaths so
that you easily see any additional toolpaths you create.

1 In the Toolpath Manager, click the Select
all operations button. Check marks
display on the yellow folders of each
toolpath, which indicates that they are L =Xpoilh 7 ?
selected. -

Operations Manager [E]

2 Press [T] to toggle off the toolpath display

= Eghﬁa_aﬁlne Group-1

of both toolpaths in the graphics window. 5111 Properties - Ml Default MM
This f . les the visibili £ E-2@=Ttmipath Group-1

1s function togg eS.t € VISIDL 1t§.7 0 ﬁ - DrillfCounterbare - [WCS: TOP] - [Tplar
toolpaths on and off in the graphics : 51 Parameters

a #110 -M10,00 DRILL - 10. DRILL

- Geometry - (4) Points

&= Toolpath - 5.0K - BASIC_20_MACHINI
i - 2D High Speed (2D Dynamic Core mill)
’J Parameters
a #221-M12.00 EMDMILL1 FLAT - 12,
- Geometry - (2) chain(s)

-E= Toolpath - 241, 1K - BASIC_2D_MACHI

window so that you can view only specific
toolpaths.

The Toolpath icon changes to gray when = B8 machine Group-1
the toolpath display is toggled off. @111 Properties - Mill Default MM
888 Toolpath Group-1
=% 1 - DrilljCounterbore - [WCS: TOP] - [Tplar
E Parameters
¥ 2110-M10.00 DRILL - 10. DRILL

eometry - (4) Points

olpaﬂn - 5,0K - BASIC_2D_MACHINI

&g~ /D High Speed (2D Dynamic Care mill)
i Parameters

#221-M12,00 ENDMILL1 FLAT - 12,

eometry - (2) chain(s)
olpaﬂn - 241.1K - BASIC_2D_MACHI

Exercise 3: Creating a Contour Toolpath

To get the final finish on the outer walls with no stock remaining, you will create a contour toolpath.
Contour toolpaths remove material along a path defined by a chain of curves. Contour toolpaths
only follow a chain; they do not clean out an enclosed area.
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1 From the Mastercam menu, choose Screen Art Settings He
Toolpaths, Contour. The Chaining dialog

box opens. @ remoil...

@ FeM M.,

| [5 Contour...

X il

2 C(lick the outside contour of the part to chain it. The chaining arrow should point
clockwise. If the chaining direction arrow is pointing counterclockwise, click the Reverse

button on the Chaining dialog box.

3 Click OK on the Chaining dialog box to chain the part. The Chaining dialog box closes and
the 2D Toolpaths - Contour dialog box opens.

4 C(lick the Tool page in the Tree View list to select a tool for this toolpath.
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5 Select the 12mm diameter flat endmill you used for the dynamic mill toolpath.

B 2D Toolpaths - Contour

¥ R
Toolpath Type | | S
Tool dia: I12 ] !
Halder ‘ # Tool Mame Dia. o
g . Correr radius: | 0.0 |
i HE-BRttE Hift | S|
=] Cut Parameters CJ a5 12, FLAT EMDMILL
& Depth Cuts Tool name: 12 FLAT ENDMILL
-~ Lead In/Out —
& Break Through Tool # | 221 | Len. offset; | 221
@ Multi Passes =
© @ Tabs Head # -1 | Dia offsct: | 221

]

Linking Pararmeters
Home / Ref. Paintz

Setting the Contour Toolpath Parameters

1 Click the Lead In/Out page in the Tree View area to enter values for the entry and exit
moves.

Lead in/out or entryl/exit moves are a combination of lines and arcs at the beginning and
end of a 2D or 3D contour toolpath. They control how the tool approaches and pulls away
from the toolpath.

Mastercam places entry and exit lines relative to the entry and exit arcs. If both an entry
line and entry arc are defined, the line is machined first. If both an exit line and exit arc are
defined, the arc is machined first. The lead in/out entry points may differ based on where
you clicked the geometry to chain it.

2 Set the following parameters:

+ Enter 25% for the Entry Line Length.
+ Enter 50% for the Entry Arc Radius.
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¢ Click the arrow button E] in the center of the page to copy the values to the Exit
parameters.

M 7D Toolpaths - Contour

)

¥ HE
= Tochath Tyeg ) Lead In/Out
) in:llel Enter/exit at midpaint in closed contours Gouge check
e Entry
= Cut Parameters Line
@ Depth Cuts () Perpendicular (3 Tangent
i Lead In/Out =,
; Length 250 %130
- Break Through |:| Ij
@ Mulli Passes Ramp height 0o
#- & Tabs ‘:
= Linking Parameters e
- Home / Ref. Paints —
; Radius |5U-U |z |80
- e Filter / Tolerance
- Planes (WC3) i 2
<o Coolant 55 .
< | 3 Helix height
Quick Yiew Settings [[]Use entry point Usep
Tool 12 FLATE.. [ Eriter on first depth cut anly
Tool Diameter 12 .
Comer Badics 0 gplunge after first mov'e__
Feed Rate ez Override feed rate | 319.2
Spindle Speed 1591 ez |
Coolant Off
Todl Length 75 [l Adiust start of contour
Length Offset 221 S e —
Diameter Off. 221 Sena o # [»]
CPlane / TR.. TOP e
Auxis Combin...  Default (1) Gl
« = edited
& = disabled

Overlap |D.D |
Exit -
Line
() Perpendicular () Tangent
Length |25.u % (30
Famp height oo
Al
R adius ean =g |
500 % [60 |
Sweep 0.0 |
Helix height
[ Use exit paint Usze pi

[ Exit on last depth cut only

[] Retract befare last mave

[ Override feed 1ate |315.2

[ Adjust end of contour

750 I‘Z

Length S0

(v][%][@][ 2]

3 Click the Linking Parameters page in the Tree View list.

4 Set the following parameters:

¢ Select the Clearance check box and enter 10.0 for the height.

+ Select the Use clearance only at the start and end of operation check box.
+ Enter 2.0 for the Retract height and select the Absolute radio button.

+ Enter 1.0 for the Feed plane height.
+ Enter 0 for the Top of stock height.
+ Enter -25.0 for the Depth.
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+ Toolpath Type
- Toal
- Halder

2>

[=f- Cut Parameters
“- @ Depth Cuts
« Lead In/Out

& Break Through
@ Multi Passes

Hore / Ref. Points

- A Filter / Tolerance

- Planes MwCS)
< Coolant ]
< |
Guick Yiew Settings
Tool 12 FLATE..

Tool Diameter 12

Comer Radiuz 0

Feed Rate 182
Spindle Speed 1591
Coolant Off
ToolLength 75

Length Offset 221
Diameter Off... 221
CPlane / TP.. TOP

Amiz Combin...  Default [1]

|
(@ Absolute O Incremental

Use clearance only at the
start and end of operation

(&) Absolute ) Incremental

0

O Absolute (5 Incremental

(@) Absolute ) Incremental

l— 0

= edied
& = dizabled

(@) Absolute ) Incremental

(vI[%][ @] 2]

5 Click OK to generate the toolpath.
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6 Right-clickin the graphics window and choose Isometric (WCS) from the menu to view the
part and toolpath in the isometric view. The contour toolpath removes the 0.5mm left
behind by the dynamic mill toolpath and machines the outer wall to its final size.

7 Right-clickin the graphics window again and choose Top (WCS) from the menu to view the
part and toolpath in the top view.

8 Choose File, Save from the Mastercam menu or click the Save button H to save your
part.

The stock has been removed from the outer areas of the part. In the next lesson, you will remove
material from the inner areas of the part, including the slot.



LESSON 3

Machining Inside the Part

The next step in machining the tutorial part is to clean out material from the inside. You will use
two toolpaths specifically geared towards the areas inside the part.

Lesson Goals

= C(Create a dynamic mill toolpath (including chaining entities, choosing tooling, and setting
machining values).

= (Create a slot mill toolpath (including chaining entities, choosing tooling, and setting
machining values).

Exercise 1: Creating a Dynamic Mill Toolpath

In this exercise, you create a dynamic mill toolpath to clean out the large interior shape of the
tutorial part. This toolpath type works well for all pocket shapes because the tool goes right to the
final depth, and you can cut using the whole flute length instead of stepping down.

1 Select the Contour toolpath in the Toolpath Manager and press [T] to turn off the toolpath
display. This makes it easier to see the new toolpaths you create.

2 From the Mastercam menu, choose -
’ Todpaﬂﬂs Screen Art Settings  He
Toolpaths, 2D High Speed. The Chaining

dialog box opens.

@ FeMoril...
FBM Mil...

]
[E contour... l
& ooril... I
Pocket. .. i

&= Face...

|E'-.'| 2D High Speed...

N |
¥® Engraving l’@ |
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3 Click the inner contour of the part to chain it.

4 Click OK on the Chaining dialog box to chain the part. The Chaining dialog box closes and
the 2D High Speed Toolpath dialog box opens.

5 Select the Dynamic Area Mill toolpath type. The Tree View area updates with a list of
parameters for dynamic mill toolpaths.

Il 7D High Speed Toolpath - Dynamic Area Mill

bigldes Chain gecmetry
3
I @ [(Q % = i
@ Depth Cuts
: Entry Maotion Core Mill Peel Mil Blend Hill Area Mill
@ Break Through
=] Linking Parameters
Home / Ref. Paints
4
Arc Filter / Tolerance:
Flanes fWwCS] Rest Mill [5] il Dynamic Rest Mill Dynamic Core Mill
Coolant
Canned Text E
Misc Values b
& E w v

Quick Yiew Settings

Toal 12 FLATE..
Tool Diameter 12

Comer Radius 0

Feed Rate 3182
Spindle Speed 1591
Coolant aif
ToolLength 75

Length Dffset 221
Diameter OF... 221
CPlane / TP... TOP

Axis Combin..,  Default [1]

= edited

o (vI[%][Q][ 2]

6 Click the Tool page in the Tree View list to select a tool for this toolpath.
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7 Click the Select library tool button. The

default metric tool library opens. | Select library toal... |

8 Select the 6mm diameter flat endmill, and click OK.

fe)

X Tool Selection - C:\Documents and Settings\All Users\Documents\shared mcamx5\MILL\TOOLS\MILL_MM.TOOLS-5

CADocurments a. \MILL_MM.TOOLS-5

# Toal Hame Dia. | Cor.rad  Length #Flutes Type  Rad Type ~
¥ o 25 BULLEMDMI.. 250 30 500 4 En. Comer
¥ o3 25 BULLEMDMI.. 250 40 500 4 En. Comer
: 210 1.FLATENDMILL 1.0 00 500 4 En. None
N 2 FLATENDMILL 20 00 500 4 En. Mone Filter
® o2 3L FLATENDMILL 30 00 500 4 En. Maone
¥ 213 4FLATENDMILL 40 00 50 4 En. MNome [ Fier Active
¥ o1 50 00 500 4 En. Nane 143 of 682 toals
] 6. FLAT ENDMILL 4 Nane
LT 70 00 500 4 En. None
¥ a7 8 FLATENDMILL 80 00 500 4 En. None
¥ o 9 FLATENDMILL 90 00 500 4 En. None
¥ 23 10 FLAT ENDMI. 100 0.0 500 4 En. Mone
® 2 11. FLATENDMIL..  11.0 00 500 4 En. Maone
# oom 12 FLATENDMIL.. 120 00 500 4 En. Mane
¥ o 13 FLATENDMIL.. 130 00 500 4 En. Nane v [ ¥ H b 4 H ? ]

Setting the Dynamic Mill Toolpath Parameters

1 Click the Cut Parameters page in the Tree View area to enter values for different cutting
parameters and compensation options.

TIP: Notice that the parameter values are the same as the last dynamic mill toolpath you
created. Many of the Mastercam dialog boxes retain their previous settings, saving you from
having to reenter data, reselect function buttons, or reselect options in a drop-down list. The
settings stay in their “last used” state for the remainder of the Mastercam session or until
you change them.

2 Set the following parameters:

+ Enter 35% for the Stepover.
+ Select Never from the Retract drop-down list.
+ Enter 0 (zero) for the Stock to leave on walls.
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Il 2D High Speed Toolpath - Dynamic Area Mill

-+ v Taalpath Type i Machining direction
v Tool | ) Climb () Conwentional

- Holder
Tip comp v~ W)

- Entry Mation = B
- & Break Through et
(= Linking Parameters Stepover 35.0 2
- Home / Ref. Paints )
. Toolpath radius 250 4
- Arc Filer / Tolerance
- Planes [WCS] P
- Coolant ® Distance
- Canned Text - .
4
s AL v ()% of tool diameter
< |z
= = = tdotion < Gap size, Micro lift
Quick Yiew Settings Micra lift distance
Toal B FLAT EM...
Tool Diameter & GRS ey Optimize cut order within pocket l
Comer Radiuz 0
Feed Rate 159.1 Motion > Gap size, retract Stock to leave on walls

Spinde Speed 1591 -
O Mever v ‘ Stock to leave on foors m

Coolant

Tool Length 75

Length Offset 215
Diameter Off... 215
CPlane / TR.. TOP

Axiz Combin..,  Default (1)

= edited

FAE3 )

Note: See Setting the Dynamic Mill Toolpath Parameters on page 18 for more information on
these parameters.

3 Click the Linking Parameters page in the Tree View list to set important heights such as
clearance, retract, and feed plane, as well as the final toolpath depth.



4 Enter -10.0 for the Depth.

Y HH
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Taal
Holder

L

= o Cut Parameters
& Depth Cuts
Entry b otion
ak. Through

Home / Ref. Paints

- Planes MwCS)

Toolpath Type ”~

- Arc Filker / Tolerance

Tool Diameter &

Comer Radius 0

Feed Rate 18481
Spindle Speed 1591
Coolant aff

Tool Length 75

Length Offset 215
Diameter Off... 215
CPlane ¢ TP... TOP

Az Combin..,  Default[1]

- Coolant
- Canned Text
e Mise Walues ]
< |z
Quick View Setings
Tool B FLAT EM...

[

= edited
& = disabled

o |
@ Absolute O Incremental

= Use clearance only at the
start and end of operation

@ Abzolite () Incremental

D

() Bhsolute @ Incremental

Top of stock... |IJ 0
(O shsolute (3 Incremental

0|

(O &bsolute (3 Incremental

V][ R][@]]

5 Click OK to generate the toolpath.
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6 Right-click in the graphics window and choose Isometric (WCS) to view the part and
toolpath in the isometric view. The toolpath cleans off the floor of the part, but doesn’t
completely machine the additional slot.

R oW
r—Xx

i

s

“a_l/-"/

7 Right-clickin the graphics window again and choose Top (WCS) from the menu to view the

part and toolpath in the top view.

8 Choose File, Save from the Mastercam menu or click the Save button H to save your

part.

Exercise 2: Creating a Slot Mill Toolpath

Slot mill toolpaths are designed to efficiently machine obround slots. These are slots that consist of

2 straight lines and two 180-degree arcs at the ends, such as the remaining slot on your part.

1 Select the second Dynamic Mill toolpath in the Toolpath Manager and press [T] to turn off

the toolpath display. This makes it easier to see the new toolpaths you create.

2 From the Mastercam menu, choose Toolpaths, Circle Paths, Slot Mill. The Chaining dialog

box opens.
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3 Click the slot to chain it. The chaining arrow should point clockwise.

4 C(lick OK on the Chaining dialog box to chain the part. The Chaining dialog box closes and
the 2D Toolpaths - Slot Mill dialog box opens.

5 Click the Tool page in the Tree View list to select a tool for this toolpath.

6 Select the 6mm diameter flat endmill you used for the dynamic mill toolpath.

B 2D Toolpaths - Slot Mill

" A

Toolpath Type [r————

Tool dia 6.0 |

Holder ‘ it Tool Mame Dia. ‘ -

¥ Corner radivs: |U-D |
= Cut Parameters ¥ BB T, ) ————— —
Rough/Finish T TrFAT ENDMITE FAil Tool name: | 6. FLAT ENDMILL
& Depth Cuts P
& Break Through ‘ Tool # !215 | Len. offset; | 215
] Linking Parameters v d#. : s [
cad # - ia. offset

Setting the Slot Mill Toolpath Parameters

1 Click the Depth Cuts page in the Tree View area to enter values for different cutting
parameters and compensation options.
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2 Select the Depth cuts check box to turn on depth cuts. The default parameter values are
used for this toolpath.

M 2D Toolpaths - Slot Mill
Y HE

- Toolpath Type ~
w o Toal

woe Haolder
< Cut Parameters ( [¥] Depth cuts ’
i RoughFinish

=
: Cuts 2% rough step: |5 o |
L Break Thiough v

(=) Linking Parameters - - [

- Home / Fef. Paints sl ID |
 Planes (W] Firish step: [io
- Coolant =
- Canned Text
S [ Keep tool dawn
[ A Control ~
< | ¥ [] Subpraararn

Quick View Settings

Toal B FLAT EM...
Tool Diameter 6

Corner Radius 0

Feed Rate 1531
Spindle Speed 1591
Coalant Off
ToolLength 75

Length Offset 215
Diameter Off... 215
CPlane / TP.. TOP

Az Combin..  Default [1]

« = edited

e (v][%][@][ 2]

3 Click the Linking Parameters page in the Tree View list.



4 Enter -20.0 for the Depth.

M 2D Toolpatl

LR
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- Toolpath Type
-~ Toal
- Huolder

|3

Cut Parameters
Fiough/Finizh

« Depth Cutg

Break Through
Fai

Home / Ref. Points

Flanes fw/CS]
- Conlant =
- Canned Text
Misc Yalues
= Az Control
£ |

| €

[

Quick Wiew Settings

Toal B FLAT EM...
Tool Diameter 6

Comer Radius 0

Feed Rate 1831
Spindle Speed 1591
Coolant aft

Todl Length 75

Length Offset 215
Diameter Off... 215
CPlane / TR... TOP

Aixiz Combin..,  Default [1]

= edited
& = dizabled

e |

) dhzolute () Incremental

50

) Ahzolute (30 Incremental

@

(&) shzolute ) Incremental

(&) shzolute ) Incremental

(v][(R][@][ 2]

5 Click OK to generate the toolpath.
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6 Right-click in the graphics window and choose Isometric (WCS) to view the part and
toolpath in the isometric view. The slot is machined in four depth cuts.

T
!.'_—._;‘_.:.-?,-i_
/e

P W

7 Right-clickin the graphics window again and choose Top (WCS) from the menu to view the
part and toolpath in the top view.
8 Choose File, Save from the Mastercam menu or click the Save button H to save your

part.

Now that you have machined all areas of the part, you can use Mastercam’s Backplot and Verify
functions to check your toolpaths before sending them to the machine tool.



LESSON 4

Previewing Toolpaths

Mastercam has several ways of viewing your toolpath motion before you actually machine your
part. Visualizing the machining process for this part is an important step before sending the
program to your machine control.

Lesson Goals

= Backplot all toolpaths.
= Customize your backplot display.
= Verify all toolpaths.

Exercise 1: Backplotting All Toolpaths

Backplot is a Mastercam function that allows you to see the path the tools take to cut the part. This
display lets you spot errors in the program before you machine the part.

Note: This lesson assumes that you have successfully completed Lessons 1 through 3 of the Basic
2D Machining tutorial and have saved the MCX file. If you have not, or if you think your
completed part file is incorrect, open the BASIC_2D_MACHINING_FINISH.MCX-5 file provided
with this tutorial.

1 Ifnecessary, open Mastercam and your part (see note above).

2 At the top of the Toolpath Manager, click R — =

the Select all operations button. Tiicigaliis' (ke

.& Lk EScR P 2

EM vahG ¢ X§@
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All five toolpath folders display a check Operatons Manager =

mark. —_—
TUU'IJEiﬂ'IS Solids | Art

Note: Make sure that all toolpaths are set to
display in the graphics window.
The Toolpath icon for each toolpath should be

— =] EE Machine Group-1

black. g j],|_ Properties - Mill Default MM
If any of the toolpaths are not displayed, press =22
[T].

EI m 1 } Drill{Counterbore - [WCS: TOF] - [Tplar
Parameters

----- a #110 - M10.00 DRILL - 10. DRILL

----- I Geometry - {4) Points

TDDlpath 5.0K - BASIC_20_MACHINII
EI EF 2} 20 High Speed (20 Dynamic Core mill) -

Parameters

----- a #221 -M12.00 ENDMILL1 FLAT - 12,

----- I Geometry - (2) chain(s)
TDDlpath 241, 1K - BASIC_2D_MACHI

EI EF7 3} Contour (20) - [WES: TOP] - [Tplane: T

Parameters

----- a #221 -M12.00 ENDMILL1 FLAT - 12,

----- I Geometry - (1) chain(s)

TDDlpath 5.5K - BASIC_20_MACHINII

EI B 4) 20 High Speed (20 Dynamic Area Mil) -

Parameters
----- a #215 - M5, 00 ENDMILL1 FLAT - &.FL
----- I Geometry - (1) chain(s)
s Toolpath - 1412.0K - BASIC_2D_MACH
[Tplane: TOR

5 - Slot miling - [WCS: TOP] -
i Z Parameters

----- a #215 - M5, 00 ENDMILL1 FLAT - &.FL
----- I Geometry - (1) chain(s)
B2 Toolpath - 213K - BASIC_2D_MACHIN

3 Right-clickin the graphics window and choose Isometric (WCS) from the menu to view the
part and all toolpaths in the isometric view.
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N
i

4 In the Toolpath Manager, click the S p—— =

Backplot selected operations button. The WIWMFI

Backplot dialog box and Backplot VCR bar =
open. % % T 'B'x a1 3 ?
Backpl

@E=RHw

ot selected operations |

5 In the Backplot dialog box, select the
Display tool and Quick verify buttons. /% Backplot
These options will display a simulation of a E]
tool and shade the toolpath during
backplot.
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{‘} TIP: To further customize your backplot display, choose other buttons on the Backplot
Oy dialog box. For example, choose the Options button to open the Backplot Options

dialog box. This dialog box lets you set various backplot parameters such as tool display,
holder display, and tool motion colors.

6 Use the buttons and sliders on the Backplot VCR bar to backplot the operations. The Play
button @ begins the backplotting action. Click the Help button on the VCR bar for

more information on each of the controls.

E@@@@@ 1 I__ : [E

7 When finished, click OK on the Backplot dialog box to exit the backplot function.

TIP: The backplot display is easily customizable. See the Mastercam Help for details on
each of the buttons, fields, and display options in the Backplot and the Backplot Options
= dialog boxes.

Exercise 2: Verifying All Toolpaths

Mastercam's Verify utility allows you to use solid models to simulate the machining of a part. The
model created by the verification represents the surface finish, and shows collisions, if any exist. In
this exercise, you simulate (verify) the machining of the part from a stock model display.

1 Inthe Toolpath Manager, rnalfe sure all . T B
operations are selected and click the Verify Tookginthe: (amaie
selected operations button. The Verify

dialog box opens. v ¥ T ¥ 1 P ?

A
= [z] W A E|Verif‘y selected nperatiu:nnsi

button. The part, stock, and toolpaths are

2 In the Verify dialog box, select the Machine @
simulated.
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TIP: Use the buttons, fields, and controls in the Verify dialog box to customize and manage
the toolpath verification process. Click the Help button on the dialog box for details.

The following pictures shows the part after the verification is complete.

3 When finished, click OK on the Verify dialog box to exit the function.

You have verified that the toolpaths are correct, so now you can send the toolpath data to your
machine tool in preparation for machining your part.



44 - BASIC 2D MACHINING



LESSON 5

Posting Toolpaths

Post processing, or posting, refers to the process by which the toolpaths in your Mastercam part
files are converted to a format that can be understood by your machine tool’s control (for example,
G-codes). A special program called a post processor, or post, reads your Mastercam file and writes
the appropriate NC code. Generally, every machine tool or control will require its own post
processor, customized to produce code formatted to meet its exact requirements.

Lesson Goals

= Post all toolpaths to create NC files.

Exercise 1: Posting All Toolpath Operations

In this exercise, you post all toolpath operations for this part to an NC file, review/edit the code as
necessary, and save the NC file.

Note: This lesson assumes that you have successfully completed Lessons 1 through 3 of this Basic
2D Machining tutorial module and have saved the MCX file. If you have not, open the
BASIC_2D_MACHINING_FINISH.MCX-5 file provided with this tutorial.

1 Ifnecessary, open Mastercam and your part (see note above).

Operations banager E]

Toolpaths | solids | Art

L E@a® P 9
A=l vah & K¢

2 In the Toolpath Manager, click the Select
all operations button.

All five toolpath folders will display a check mark to indicate they are selected.

3 In the Toolpath Manager, click the Post :
’ Operations Manager 5
selected operations button. The Post &

X | Toolpaths | solids || Art
processing dialog box opens.

vk T i B > P ?

e P S S
= [i] val anstselected operations




46 + BASIC 2D MACHINING

4 Setthe post processing parameters as shown. These settings will ask if you want to save the
NC file and will display the resulting file in your default text editor.

[] Output MC3 file descriptar Fio

NE file
() Owenwrite E dit
(%) Ask NC extension:
[ 5end to machine

[] NI file

5 Click OK. The Save As dialog box opens.

Save As
R A e |L'_'_=}NC v| el s [ Freview
J
User Data
&
Shared Data
- [[] Descriptor
o= Diescriptar
-
MCX
File name: |BAS\C_2D_MACHIN\NG_FINISH Bl |
Save astype: | NC Files {~ NC) v|
R v Recert Folders: |C:\MCAMX5‘-.MILL\NC| V|
EAEREA

6 Click Save to save the NC file in the default location with the recommended file name.
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Notes:

* Posting may take several minutes. When it is complete, the NC code will display in your
default editor/communicator. This tutorial uses Mastercam Editor to display the NC code.

* Producing the correct NC code for your machine and application depends on properly
configuring the machine definition, control definition, and .PST file. For detailed
information on machine definitions, control definitions, and posting, please see the
following documentation supplied with Mastercam:

¢+ Mastercam Help

¢ Mastercam X5 Reference Guide (choose Reference Guide from the Mastercam Help
menu)

¢ Mastercam X5 NCI & Parameter Reference (in the Documentation folder under your
Mastercam installation folder)

7 Your selected editor opens (in this case, Mastercam Editor), displaying the posted NC code.

E{ Mastercam X Editor - [CAMCAMXS\MILLANCABASIC_2D_MACHINING_FINISH.NC]
X Fle Edit View NCFunctions Bookmarks Project Compare Communications Tools Window Help )

DXERE B! YT oS 4%%%

new . FEH S B8RSR = S
¥ mark All Tool Changes @ Next Tool @ Goto Previous Tool
%

VING FINISH.MCX-5)

Jauoydx g palalg

| H221 | XY STOCK TO LEAVE - .5 | Z STOCK TO LEA

H215 )

N102 G0 G17 G40 G495 G8O G9S0

N104 T20 Mé&

N106 GO GS0 G54 X10. Y40. R0. 51145 M3
N108 G43 H20 Z225.

N110 GS% 81 Z-33.004 R25. F5.4

N112 X&0.

N1i4 ¥10.

N1ié X10.

N1l G80

N120 M5

N122 G991 G2A AN . e

Ready... Line: 1 Col: O File Size: 728 kb 8/5f2009 11:45 AM

8 Scroll through the NC code to verify that each line of code meets your expectations. Edit
and save as necessary.
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Post Processing Summary: Sending NC Files to Machine

IMPORTANT: This tutorial is based on the Mastercam Mill Default machine definition for
training purposes only. It is not possible to provide a step-by-step procedure for sending the
NC code to your machine control because machine setups are customizable and most likely
different from the machine definition used here. Following is a general description of how
the NC code is communicated to machines and their controls for machining.

After the NC file is reviewed, edited, and saved, you can set up your machine control to accept the
NC file. This is done according to your machine and control manufacturer’s procedures.

When the machine control is ready to receive the NC file, configure your preferred editor or
communications program to communicate with your machine control. Refer to your
communications program documentation for details.

Send the NC code to your machine control according to your machine and control manufacturer’s
documentation. Once you start the communication process, the send/receive data processing is
mostly managed by your machine control.

Contact your local Mastercam Reseller for customized machine/control definitions, post (PST)
files, and support.

Conclusion

Congratulations! You have completed the Basic 2D Machining tutorial. Now that you have mastered
the skills in this tutorial, we encourage you to explore Mastercam’s other features and functions.
Additional tutorials may be available in this or other series. Please contact your authorized
Mastercam Reseller for further training.
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