Focus Series Tutorials

FBM Drill







mastercam x focus tutorials

FBM Drill

October 2009

Be sure you have the latest information!

Information might have been changed or added since this document was
published. Contact your local Reseller for the latest information.

Mastercam ;¢



1l « FBM DRILL

Mastercam® X4 FBM Drill

Date: October 2009

Copyright © 2009 CNC Software, Inc.— All rights reserved.
First Printing: October 2009

Software: Mastercam X4

TERMS OF USE Use of this document is subject to the Mastercam End User License Agreement. A
copy of the Mastercam End User License Agreement is included with the
Mastercam product package of which this document is part. The Mastercam End
User License Agreement can also be found at:
www.mastercam.com/legal/licenseagreement/


http://www.mastercam.com/legal/licenseagreement/

Contents

Introduction ... 1
» FBM Drill Tutorial RequIrements.........cccveeeereerereressererereeresenesnes 2

B Tutorial GOAlS........ccucueeecreerreeere ettt enaenas 3

P Before YOU Begin.......ccooceeeereeereeresesesesescseesesesesesessesssessnesnens 3

» If You Need More Help.........cc.oceueeeeeeevecencceseseeeeece e 4

» Additional Documentation............cccceeeeeuerreeernensiereereeseeseeseeeeas 5

1. Working with Solid Models and FBM Dirill................ 7
P LeSSON GOALS.......cocueeeerecrcerree ettt enaenes 8

» Exercise 1: Importing a Solid Model (No History) ........cccc....... 8

» Exercise 2: Detecting Features and Creating a Summary ....... 12

» Exercise 3: Creating an FBM Drill Operation .........c.cccceevvvennee. 19

» Exercise 4: Modifying an FBM Drill Operation ..........c..c......... 26

» Exercise 5: Limiting Detection by Hole Type and Plane .......... 35

» Exercise 6: Limiting Detection by H3ole Type and Size........... 40

B SKills Challenge.......cceeeeereereereeerereresereseereseseesese e sessesnsens 43
2. Adding Drill Cycle Operations...........ccccccevvvrrverrcnenn. 45
P LESSON GOQIS.......ooeeeeererereerereeisese st sessessnsas 45

» Exercise 1: Adding Spot Drill Cycles........cccceveveveieevieeeeenene 45

» Exercise 2: Adding Pre-drill Cycles ........cccoveveveiieiiciieicine, 55

» Exercise 3: Configuring Cycles for Deep Drilling ..................... 58

B SKills Challenge......cuoeuereeereereerereeereese st ssssessessesssnenns 66
3. Adding Hole Milling Operations..........c..ccceccerrcerrnnenn. 67
B LeSSON GOAlS.......c.ccccueereeeeeee ettt 67

» Exercise 1: Activating FBM Drill Hole Milling..........ccccocvvveuenee. 67

» Exercise 2: Changing the Hole Milling Toolpath Type ............. 77

4. Assigning Tools .........ccocoerrcrrcenrcerccer e 81
B LeSSON GOALS......ccoceeeerreeecceeteee et 81

» Exercise 1: Selecting a Tool Library .........cccceeveveeercieneseennne, 84



IV « FBM DRILL

» Exercise 2: Reassigning Tools in the Features Page ............... 88
» Exercise 3: Mapping Hole Sizes to Tools and Cycles .............. 94
» Exercise 4: Customizing FBM Drill's Standard Tool Table...... 103
B SKills Challenge......c.eereureeerereereirereree et 115
. Adjusting the Tool Tip........cccccvrirrirriirrrrrrereee 117
B LeSSON GOAIS.......ccoveeerrrereieectrese et eeaes 117
» Exercise 1: Applying Tip Compensation for Through Holes ... 119
» Exercise 2: Applying Tip Compensation for Blind Holes ........ 126
» Exercise 3: Adjusting Tap/Ream Plunge Deptbhs.................... 128
B SKills Challenge.......cccueuerveeeeeereetrestreetseeees et 135
. Working in the Features Page..........c.ccceeeerrcnennne 137
B LeSSON GOAIS......cceeecerererererereseseeeses et eenes 137
» Exercise 1: Selecting Features..........ccccooevveeveeeiccencsicnee, 138
» Exercise 2: Suppressing and Deleting Features..................... 146
» Exercise 3: Resolving FBM Warnings ..........ccccccvvrireniennnen. 155
B SKills Challenge......cccuveeeeveerereereeereereeeseeee et senes 162
. Creating Point and Vector Geometry....................... 163
B LesSON GOAlS.......ccovereereeteecrece e 164
» Exercise 1: Creating Independent Points and Drill Cycles...... 164
» Exercise 2: Creating Points and Vectors From Solid Holes.... 174
B SKills Challenge......cccueereveeeereererererereesee et senes 181
. Using SolidWorks Hole Wizard Data....................... 183
B LeSSON GOQIS......ceeeeecerereeiseiret et 183
» Exercise 1: Importing SolidWorks Hole Wizard Data............. 183

CONCIUSION ... es e eee e s s 191



Mastercam’s Feature Based Machining (FBM) eliminates many manual processes involved in
identifying features for programming milling operations and drilling cycles on prismatic solid parts.

Features define a solid part’s topology. They describe the part’s physical properties including its
faces and shapes, size, location of holes, slots, pockets, bosses, and other characteristics.

You use a single FBM Mill or FBM Drill operation—available with Mill Level 1 or Mastercam Router
or higher—to analyze solid models and generate all of the geometry, tool planes, and toolpaths
needed to machine detected features.

FBM Drill—the focus of this tutorial—detects hole features and generates drilling cycles and hole
milling toolpaths (circle mill or helix bore). Hole detection can include blind, through, coaxial, and
split holes. FBM Dirill recognizes counterbore and countersink holes with chamfers, and also reads

hole data from solids created with the SolidWorks® Hole Wizard®.

FBM Drill WorkFlow

Within a single FBM Drill operation, you perform the following basic functions:

= Detect holes in a solid, based on specified criteria.

= View the detected features list, and suppress or delete features.

= Edit hole type and tool assignments before generating toolpaths.

= Automatically generate a complete series of toolpaths for the selected features.

= Modify the FBM Drill parameters, redetect features, and regenerate the toolpaths as
needed.

FBM Drill property pages let you add and define deep drilling, spot drilling, pre-drilling, and hole
milling operations. You can choose to group FBM-generated operations in the Toolpath Manager by

tool or by plane.

You control tool selection by using tools already in the Mcx file, choosing a tool library, and by
allowing Mastercam to create tools, when necessary. FBM Drill lets you build and assign a hole
mapping table (MaP file) so that when FBM Drill detects a specific hole size, it automatically assigns
a designated hole type, drill cycle, and tool.
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FBM Drill Interface

The FBM Drill dialog box uses a tree-style interface made up of three distinct areas: Tree View,
Properties Page, and Legend.

Tree View area Properties page area

FBM Toolpaths - Drill

ietujole Ftaen [] Display all normals 43 features, 0 selected
Hale Mapping | State Hole type Dia. Flane | Depth B cefl|
@ Deep Diling " 3
g & Dl a3 BACK 0012737495 34.87262504
Pre dillng & il 23 BACK 0012737495 34.87262504
= & Hole milng | o 33 FEM WIEW 2 165176203 £.27126513
@ Cicle Mil o il 6.6 FEM WIEW 2 1.69176203 6.27126513
@ Helix Bare v, Counter bare 15 FEM VIEW 2 258321797 4275 %
Tobis | Ay Counter boe 15 FEM WIEW 2 258321797 4275 ®
Linking Parameters /& Chamfer (30.0) 1158 FEM WIEW 2 383321797 7.0 P
=) Additional settings /& Chamfer (30.0) 1155 FEM WIEW 2 383321797 7.0 ><
Caolant & Dl 240 FEM WIEW 2 3183377517 29 2265572
Az Combination & Dl 240 FEM WIEW 2 31 83A7TEIT 23 2256572
Misc Valugs | A Dl 8.0 FEM WIEW 4 £3.36730962 20.01872088
3 A il 80 FEM VIEW 5 79.48229489 201930155
& il 8.0 FEM VIEW 6 74 44513751 2019202568
] 80 FEM WIEW 7 B8.33031276 20.01506901
Leends | & o a0 FEM WIEW & 6336738962 2001672068
= edied A Dl 20 FEM WIEW 9 7948229489 201930155
@ = disabled A& i a0 FEM WIE%w 10 74 44515751 2019202568
W e & Dl 8.0 FEM WIEW 11 B8.33031276 2001506901
& Dl a0 FEM WIEW 12 -21.32079269 553063141
&1 Caningebeticion) [ 50 FBM VIEW 12 2132079263 559063141
&) = Solidwoarks defined hole | & Chamfer[30.01 17.92 FEM WIEW 12 1582079263 100 %
= Feature suppressed <_. . E I ..-) |
J [F [[]Select coavial features @
v ][ % ][ &I 2]

Legend area

Tree View—Displays a list of all of the available dialog box property pages.
Properties Page—Changes with each choice you make in the Tree View area.

Legend—Defines the icons used in the Tree View area. When you select the Features page in the
Tree View list, the legend includes icons that display in the Features page State column.

FBM Drill Tutorial Requirements

= Mastercam X4 with Mill Level 1 or Mastercam Router and higher
= Mill or Router machine definition (select from the Machine Type menu)
= Atleast one solid part model in the current McX file with one or more holes

= SolidWorks 2008 or higher, optional - needed to complete Lesson 8 (page 183)
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Tutorial Goals

The FBM Dirill Focus Series tutorial has one goal: teaching you how to configure FBM Drill
operations and generate drilling cycles and hole milling toolpaths that meet your machining
objectives.

To achieve this goal, work through the lessons and their exercises to learn key concepts and build
fundamental skills. Each lesson introduces new concepts and skills, while reinforcing those taught
in a previous lesson. A Skills Challenge, included at the end of most lessons, encourages you to
independently test what you have learned.

For best results, perform the lessons and exercises in the order in which they appear.

Before You Begin

This is a module of the Mastercam Focus Tutorial Series. The series focuses on a specific Mastercam
feature—for example, Setup Sheets or FBM Dirill, and teaches basic and advanced skills. Other
tutorial series include:

= Getting Started Series: Introduces general Mastercam functions and teaches basic skills for
getting started with Mastercam.

= 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.

Note: Screen colors in the tutorial pictures enhance image quality; they may not match your
Mastercam settings.

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.

= Eachlesson 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.

= 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.
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= 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 % vndows upaste
method: R wezp
) Accessores v
. y ) Pas »
¢ Double-click Mastercam’s desktop ) Hroson omce @ oocmetasen :
icon ) Modem Heiper o] 4 naspsetup
: 0 MetwaRing r R g x
@) Roxio | 3 Mastercam Launcher
Or G Startup [ % Mastercam X4 Y
& winze o] =] MCAMK Control Pane Appiet
¢ Launch Mastercam from the & wwesner xphres B wiospx
Windows Start menu. ) Outiook Expriss ) Read Me

R Mastercam x4

oL Remole Assstance

2 Select the metric configuration file:

a Select Settings, Configuration from
Mastercam’s menu.

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

Current: {c.\mcam)ﬁ\cunflg\mcamxm config <Metric>
list.

chmeoamdeonfigimeare config <Englishs <Startup:
¢ Click OK.

If You Need More Help

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

= 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.


http://www.adobe.com
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:support@mastercam.com
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= 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 X4 Installation Guide

=  Mastercam X4 Administrator Guide

=  Mastercam X4 Quick Start

= Mastercam X4 Reference Guide

= Mastercam X4 Transition Guide

=  Mastercam X4 Quick Reference Card

= Mastercam X4 Wire Getting Started Guide

= Version 9 to X Function Map


mailto:techdocs@mastercam.com
mailto:techdocs@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com
mailto:training@mastercam.com
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Working with Solid Models and FBM Drill

This lesson demonstrates how FBM Drill detects hole feature types in a solid model based on the
hole detection settings you define. The types of hole features you can detect and machine with FBM

Drill include:

= Blind flat-bottom(1), Through (2)

= Split
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= (Coaxial (shared drill vector)

= Countersink (chamfered)

Lesson Goals

= Import a solid CAD model from a STEP file.
= Analyze the model’s hole features and create a summary document.

= Detect only @16.0mm coaxial holes. Create the toolpaths needed to machine them from
different planes.

= Modify the FBM Drill operation to change the tools used, and the way FBM generates
toolpaths.

= Learn to isolate specific types of hole features.

Exercise 1: Importing a Solid Model (No History)

Solid models are often designed in CAD applications other than Mastercam. When you open an
external CAD file in Mastercam—for example, a SolidWorks, STEP, or Parasolid® file—the imported
solid model appears in Mastercam as a single solid body. With the exception of SolidWorks files, the
data used to define each of the model’s features in the external CAD application does not convert to
the Mastercam part file format.
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Note: In addition to Mastercam, if your workstation includes a licensed installation of
SolidWorks, you can import SolidWorks history from a SolidWorks part into a Mastercam file.
FBM Dirill also imports SolidWorks Hole Wizard data. Lesson 8, “Using SolidWorks Hole Wizard
Data” on page 183 shows how to do this.

In this exercise, you import a STEP file into Mastercam and use different techniques to view the
solid model’s features.

» Import the STEP File

1 From the Mastercam menu, choose File, Open.

2 In the Open dialog box, do the following:
File name: FBM_DRILL.STP v/

Files of type: STEP Files {*.STP;*.5TEF) bt

a From the Files of type drop-down list, choose STEP Files (*.STP, *.STEP).

b Open FBM_DRILL.STB which was provided with this tutorial.

¢ Click the Options button.

The STEP Read Parameters dialog box opens.

3 In the STEP Read Parameters dialog box, set your parameters to match the following

picture. Then click OK.
STEP Read parameters @

Impart
(@) Solids [ ; 10000 |
() Trimmed sufaces

[] Attempt to heal solids during import

[ Edge curves [ Use surface stitching to import Solids
File Infarmation

Date: July 24, 2009

Size: 1425330

Protocol: AP214

System Mastercam %4 ... CNC Software, Inc.

Author: Unknown

Organization: Unknown

(vI[®][?]

4 Click OK in the Open dialog box.

Note: If a “zero length arc” warning displays, verify that you have loaded Mastercam’s default
metric configuration file, as instructed in “Before You Begin” on page 3.
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» Examine the Imported Model

1 From the Status bar Gview menu, choose

I Top (WCS) Alt+1

Back (WCS). i Front (Wcs) Alt+2
|3 Back (wcs) Alt+3

& Bottom (WCS) Alt+4

3 Right (WCS) Alt+5

| = Alt+6

_AJ/

& Normal View
WE Gview = Cplane
GE Gview = Tplane

(Gview )Planes Z 0.0 A

2 Fit the part to the screen Gﬁb and shade it. 0

3 Use functions in the View menu to Thak Cean ISl i el
dynamlcally rOtate’ spln, and pan the part Toggle Operations Manager Alt+0

in the graphics window to examine its =] Toggle Multi-Threading Manager
features.
Viewports r

The model has many holes.

£ Fit Alt+F1
Position the part in the graphics windowso (@ Rrepaint F3
that you can see all or most of the holes. dp Pan

¥ Zoom Window F1

Zoom Target Ctri+F1

= Un-Zoom Previous [ .5 F2

2 un-Zoom .8 Alt+F2

{@ Zoom InfOut
2 Zoom Selected

Standard Views L
Orient L
4 Choose the Solids tab in the Operations TS
Manager, and then click the plus sign (+) Todpaths( 50105 Dt
to expand the Solids tree.
The solid is defined in Mastercam as a ~
single body. No feature detail is available |}

from the imported STEP file.
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5 Click Body to automatically highlight in e 56
the graphics window the wireframe Toolpaths | Solds [art |
geometry associated with the solid model’s
faces. = [ Solid
-0
LD stop

A wireframe view can improve your understanding of the types of features in the model.

6 Change your shade settings to Wireframe.

7 From the Mastercam menu, choose [ Anclyze AT,

Analyze, Dynamic. Entity Properties... F4
Position

B 4

Distance...
Volume/Area '
2 chain...

1? contour...

#¢ Angle...

‘V Dynamic...

Humber/Database 4

Test Surfaces and Solids
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8 Click on an arc.

The arc properties display in the Analyze
Dynamic dialog box. (Your values will
differ from the sample picture.)

Use the cursor to move the arrow endpoint
to the position you want to analyze. Click
to choose another entity.

Continue clicking different geometry to
view more information about the model’s
features.

9 When finished examining the part, click

OK.

The Analyze Dynamic dialog box closes.

» Save the Imported Model

1 Choose File, Save As.

2 In the Save As dialog box, do the following:

a Add “Lessonl” and your initials to the tutorial part File name—for example:

Analyze Dynamic @

Paint Tangent
-230.211 ¥ (0434

300 v [oo
AG7E14 | 7z 080

A_ 0.0
@ B.000

‘ectar
= Endpaint
=== ® [-221.533

200 v [-300
Z [19563

FBM_DRILL_LESSON1_[your initials].MCX

b Verify that the Save as type is Mastercam X Files (*.MCX).

File name: FEM_DRILL_LESSONT_LGN.MCX

Save as type: Mastercam X Files {~ MCX)

W

b

¢ Click OK to save the file. This completes the exercise.

Exercise 2: Detecting Features and Creating a Summary

FBM Drill uses automated feature recognition to provide data on all of the detected solid hole
features in a Mastercam file. In addition to detecting hole features, FBM Drill attempts to match
them with the appropriate drill cycles and tools using settings you define. It also creates any
non-standard views necessary to machine the detected features.

In this exercise, you use FBM Drill to analyze the solid model and detect all features. A number of
detected features are split holes. Split holes are incomplete because their top and bottom
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boundaries intersect an edge of the part. The sample pictures shows one of the split holes detected
in the model (TOP and BOTTOM Gviews).

After the first detection, you eliminate split holes from hole detection criteria and redetect features.
You then create a summary document of features and the tools needed to machine them.

You do all this without creating an FBM Drill operation.

» Detect All Features

1 Open the MCX part file you saved on page 12 in Exercise 1, for example—
FBM_DRILL_LESSONl_[your intitials].MCX.

2 IfaMachine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

Toolpaths Screen Art Settings Help
Default

Lathe C:\MCAMX4\CNC_MACHINES\GENERIC FADAL FORMAT _1 4X MILL MM.MMD
Wire ¥ C:\MCAMX4\CNC_MACHINES\GENERIC HAAS 4X MILL MM.MMD

Router * C:\MCAMX4\CNC_MACHINES\GENERIC HAAS VF-TR_SERIES 53X MILL MM.MMD
Design C:\MCAMX4\CNC_MACHINES\MILL 3 - AXIS HMC MM.MMD

C:\MCAMX4\CNC_MACHINES\MILL 4 - AXIS HMC MM.MMD
C:\MCAMX4\CNC_MACHINES\MILL 4 - AXIS VMC MM.MMD
C:\MCAMX4\CNC_MACHINES\MILL 5 - AXIS TABLE - HEAD VERTICAL MM.MMD

V- 3 Y VI N I

Manage list

This creates a Machine Group in the Toolpath Manager.

Note: The list of Mill Machine Types can be customized, so yours may differ from the sample

picture.

3 Choose Toolpaths, FBM Dirill. [Toolpaths It
The FBM Dirill dialog box opens to the © rem oril..
Setup page parameters. Do not modify B Fev mil..
them.

[& Contour...

[ A—
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4 Choose Hole Detection in the Tree View
pane.

& Deep Driling
Spat Drilling
Pre-driling

=& Hole miling
@ Circle Mil
@ Helix Bare
Toaks

The Hole Detection parameters display.

Linking Parameters
=2 Additional settings
Coolant
Az Combination
Mize Values
Featuies

5 In the Hole Detection page, enter the following settings:

a Select Include blind holes.

Include blind holes
b Select Include chamfers. Ieliets ket

Include split hales
[ Limit search to plane TOP

7}

Select Include split holes.

Deselect Limit search to plane. [T 5et normals toward tool plane on detect

e Inthe Co-axial holes group box, set ST
Machine co-axial holes with gaps to et i sl sl ey
From 2 planes using the drop-down Elblopies
list.

6 Choose Tools in the Tree View pane.

7 In the Tools page, deselect Create as
needed and verify that the selected tool
library is Mill_MM.TOOLS.

Tool selection

Diameter matching tolerance 0.025
[ Usze bath inch and metric toals

[ Usze tooks in MO
Use tool library

[ Create as needed

Toal Librarye

CAMCAMAAMILLATODLS ‘1

[ MiLMM.TOOLS

8 In the top left corner of FBM Drill dialog

box, click the Detect button. .

FBM Dirill analyzes the solid model based
on your selections.

FBM Toolpaths - Drill
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Notes:

e FBM Drill does not detect the model’s hole features or list them in the Features page until you
choose the Detect button or click the OK button in the FBM Drill dialog box.

* The Detect button has two states, dirty and clean.

* Adirty state indicates that detection is required because it has not yet been run, or changes
were made to the FBM Drill operation’s parameters since the last feature detection. In this
state, the Features page is not synchronized with the current FBM Drill operation settings.

¢ A clean state indicates that the Features page contains the most current list of features and
machining information, based on the current FBM Drill settings.

When finished analyzing features, FBM Drill displays the Features page.

In the Features page, you see the result of FBM Drill’s automated feature recognition. The
upper right corner shows the total number of detected features.

"] Display all normals 4E features, 0 selected
State  Hole type Dia. Flane Z1 [epth CB| CEA
(5N Dl 33 BACK 10012737497 34.87262503
(5N Dl 33 BACK 10012737497 34.87262503
5N Diill EE FEM WIEW 2 -3.39178203 4571285813
5N Dl EE FEM WIEW 2 -3.39178203 457128513
¥ Counter bore 11.0 FEM WIEW 2 260821797 E0 ®
¥ Counter bore 11.0 FEM WIEW 2 260821797 E.0 ®
¥ Dl 24.0 FEM WIEW 2 3183377517 29.2255572
U Dl 24.0 FEM WIEW 2 31.83377517 29.2255572
¥ Dl 80 FEM WIEW 4 83.36738962 20.01872088
4 Dl 80 FEM WIEW 5 79.48215136 20.19287197
b Dl 80 FEM WIEW & 74.44513432 20.19202248
¥ Dl 80 FEM WIEW 7 £8.33030848 20.01506474
¥ Dl 80 FEM WIEW 8 83.36732346 20.01865472
¥ Dl 80 FEM WIEW 3 79.48215096 20.19287157
¥ Dl 80 FEM WIEW 10 74.44513423 201920224
U Dl 80 FEM WIEW 11 £8.33022481 20.01498107
¥ Dl 9.0 FEM WIEW 12 -21.32079269 5.59063141
4 Dl 9.0 FEM WIEW 12 -21.32079269 5.59063141
b Chamfer (30.0) 17.919902...  FBM WIEW 12 -15.82079269 10.0 R
¥ Chamfer (30.0) 17.919904...  FBM WIEW 12 -15.82079269 10.0 b
b Dl 9.0 FE WIEW 13 -114.78493099 5.59063141 s

ﬁ_] @ | [[] Select coasial features [T
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» Eliminate Split Holes from Detection

1 Choose Hole Detection in the Tree View

pane.

The Hole Detection parameters display.

2 In the Hole Detection page, deselect

Include split holes.

3 Click the Detect button to analyze the

solid model based on your changes.

5
& Deep Diiling
Spat Drilling
Pre-driling
= Hole miling
& Circle Mil
& Helix Bare
Toaks:
Linking Parameters
Additional seftings
Coolant
Az Combination
Mize Values
Featuies

Include blind holes

Co

Include chamfers

[ Limit search to plane TOP

[] Set normals toward tool plane on detect

FBM Toolpaths - Drill

=i hb i

When finished analyzing features, FBM Drill displays the Features page. The number of
detected features changes because you eliminated split holes from the hole detection

parameters.

[ Display all narmals

State  Hole type

LAY Crill

LAY Crill

LEY Crill

LAY Crill
I Counter bare
L Crnmter hare

Dia.
33
33
E.6

1.0
11N

Flane
BACK
BACK
FEM WIEW 2
FEM WIEW 2
FEM WIEW 2
FRR AR 2

( 32 features, 0 selected }

Z1 Depth CB | CEiA
10012737497 3487262503
10012737437 3487262503

339175203 457128513
339178203 457128513
260821797 E0 #
2 ENAT 7a7 gn e
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» Create the Features Summary Report

1 Right-click in the Features page and choose Summary.

[] Display all narmals 32 features, 0 selected
State  Hole type Dia. Flane Z1 [epth CB | CE i
i Dl 33 BACK 10012737497 34.87262503
(1Y Diill 33 BACK 10012737497 34.87262503
Ly, Dl EE FEM WIEW 2 -3.39178203 457128513
E Select normal point. - : o S
Counter bare PRI 260821797 E.0 b

/ Counter bare Suppress 260821797 £0 b

lad Dl 8 Suppress exsiting 83.36738962 20.01872088

Dl 8  Delete 73.48215136 2019287197

lnd Dl 8 74.44513432 2019202248

lod Diill B £8.33030848 20.01506474

The Feature Summary dialog box opens.

M Feature Summary X|

(2) Drill . 3.3000, LIB: TAP EH, M4x0.7, 5
(2) Drill . 6.6000, LIB: CBORE, 11.0 dia.

{2) Counter bore, 11.0000, LTIE: ENDMILL1 FLAT, 11
(8) Drill . 8.0000, LIB: DEILL, 8.0 dia., 5
{(4) Drill . 5.0000, LIB: DRILL, 9.0 dia., 5
(4) Chamfer 20.0000, LIB: CSINK, 20.0 dia.
(10) Drill 16.0000, LIB: DREILL, 1&6.0 dia.

< ¥
(VI[(%][(2]

The Feature Summary dialog box contains a list of all detected features grouped by hole
type, diameter, and assigned finish tool.

Notes:
e Different options display when you right-click in the Hole type, Plane, and Finish tool
columns.

* The Features page contains many powerful options. Lesson 6, “Working in the Features Page”
on page 137 teaches how to use them.
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2 Right-click in the Feature Summary dialog
box and choose Select All. . 9.0000, LIB: I

" .
IE:
Faste
Select All

3 Right-click again and choose Copy, or press [Ctrl+C].

4 Open your preferred word processing application—for example, Microsoft® Word® or
Notepad®—and then create a new document.

5 Paste the text you copied in Step 3 into the new document.

Here is a sample document containing the feature summary.

Summary Document of Detected Features in
FBM_Drill_Lessonl_[YOUR INITIALS].MCX

(2)Drill  , 3.3000, LIB: TAP RH, M4x0.7, 50.0 length, 0.0 tip angle, 4.0 OD, Pilot 3.3

(2)Drill  , 6.6000, LIB: CBORE, 11.0 dia, 50.0 length, 0.0 tip angle, Pilot 6.6

(2) Counter bore, 11.0000, LIB: ENDMILL1 FLAT, 11.0 dia, 50.0 length, 0.0 tip angle

(8)Drill  , 8.0000, LIB: DRILL, 8.0 dia, 50.0 length, 118.0 tip angle

(4)Drill  , 0.0000, LIB: DRILL, 9.0 dia, 50.0 length, 118.0 tip angle

(4) Chamfer , 20.0000, LIB: CSINK, 20.0 dia, 50.0 length, 80.0 tip angle

(10) Drill  , 16.0000, LIB: DRILL, 16.0 dia, 50.0 length, 118.0 tip angle

Each line summary contains the following information:

¢ Number of detected features in the summary group
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Tool diameter

Tool source — MCX (part file), LIB (tool library), XLS (FBM standard tool definitions file
used when FBM is allowed to create tools)

Hole type

Tool definition

Note:

The tool source is based on your tool selection settings in the FBM Drill Tools page. You

learn more about tool selection in Lesson 4, “Assigning Tools” on page 81.

6 Print the document and optionally save it.

7 In Mastercam, click Cancel to exit the Feature Summary dialog box.

8 Inthe FBM Drill dialog box, click Cancel to i aneger o
close and exit without creating an FBM roolpaths | Solids [ Art |
Drill toolpath in the Toolpath Manager.
This completes the exercise.

—-EE"MacHi.ne Gr.oup-].
m-JlL Properties - Generic Mill
:E:--8:8 Toolpath Group-1

Take a closer look at the summary document you printed to become familiar with the types of hole
features in the model and the tools needed to machine them. Then continue with the next exercise.

Exercise 3: Creating an FBM Drill Operation

In this exercise, you isolate five pairs of @16.0mm coaxial holes located in the Top and Bottom
views. You use FBM Drill to detect these holes and create the toolpaths to machine them from
different planes.

Note: This exercise uses an MCX part file provided with the tutorial,
FBM_DRILL_LESSON1_EX3.MCX. It does not use the file you saved on page 12 in Exercise 1.

» Examine the Coaxial Features

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part: FBM_DRILL_LESSON1_EX3 .MCX

3 If amessage informs you that the file used in the previous exercise has changed and asks if
you want to save the changes, click No.
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4 From the Status bar Gview menu, choose

B Top (WCS) Alt+l
Bottom (WCS). B Front (Wcs) Alt+2
M Back (WCS) Alt+3
[& Bottom (wes) Alt+4]

[ | Alt+5
o Previous vio —-J"/
%3 normal view

e Guiew = Cplane
S Gview = Tplane

Saved as TOP

Planes Z| 0.0 -

5 Fit the part to the screen é and shade it. 0

6 Press F9 to display the coordinate axes in the graphics window. Your graphics window part
display should look similar to the following picture:

3p.985
Gview:BOTTOM WCS:TOP T/Cplane:BOTTOM Metric
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7 Dynamically rotate the part until you also see the five holes on the other side. Each pair of

holes share the same axis, making them coaxial holes.

8 Change your shade settings to Wireframe

&

to get a better view. In the sample pictures

below, a vector was drawn through the holes to help you see the shared axis in different

rotated views.
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» Create the FBM Drill Operation

1 Ifnecessary, create a machine group in the Toolpath Manager by choosing Machine Type,
Mill, Default from the Mastercam menu.

2 From the Mastercam menu, choose

. RO Screen  Art Settin
Toolpaths, FBM Drill.

FBM Drill...
3 Choose Hole Detection in the Tree View FBM Mill...
ane.
p [E Contour...
The Hole Detection parameters display. oo

4 In the Hole Detection page, enter the following settings:

Co-axial holes
[ Include blind holes Machine co-axial holes with gaps:

[ Inchude chamfers From 2 planes v
[ Inchude split holes
Limit search to plane | BOTTOM M

0o

Set normals toward tool plane on detect %|—|%
Minirum diarneter 05 1
Marimum diamneter 250

Deselect Include blind holes.

-]

-2

Deselect Include chamfers.

7}

Deselect Include split holes.

Make sure Limit search to plane is selected, and then change the plane to Bottom
using the drop-down list.

e Inthe Co-axial holes group box, set Machine holes with gaps to From 2 planes using
the drop-down list.

5 Choose Tools in the Tree View pane.
The Tools parameters display.

6 In the Tools page, deselect Create as
needed and verify that the selected tool
library is Mill_MM.TOOLS.

Tool selection
Diameter matching tolerance 0.025
[]Use bath inch and metric toolz

[ Usze tooks in MO
Uze tool libramy
[] Create as needed

Tool Librany

CAMCAMSAAMILLATOOLS ‘1
Mil_kM.TOOLS v



7 Click the Detect button to analyze the

solid model based on your selections.

When finished, FBM Drill displays the Features page.
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FBM Toolpaths - Dril

—f hb = i

Note: After detecting features, the “dirty” detect button updates to a “clean” state, &V

indicating that the information in the Features page is based on the current FBM Drill settings.

» Generate FBM Toolpaths

1 Your features list should match the following picture.

[ Display all narmals

State  Hole type
2 Dill
L Dill
& Dill
L Dill
o Dill
I Dill
o Dill
¥ Dill
¥ Dill
L Dill

detected features.

16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0

Flane

BOTTOM
BOTTOM
BOTTOM
BOTTOM
BOTTOM
Top
Top
Top
Top
Top

il

an.0
a0.0
a0.0
an.0
a0.0
an.0
an.0
an.0
an.0
an.0

10 features, 0 selected

[epth

2214697239
22 25328305
22 43397538
226855133

23.00302378
2214697239
22 25328305
22 43397538
226855193

23.00302378

[ Select coaxial features

>

i

(v IR DI 2

Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine the
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2 If the Enter new NC name dialog box
displays, click OK to accept the default NC  [obialbbAMMMeIL U

file name. Co\Meami<HMILLANDY
FEM_DRILL_LESSONT_EX3
(v ][ % ][ ?]
Notes:

e For the rest of the exercises in the FBM Drill tutorial, a separate step will not be provided for
the Enter new NC name dialog box. If the dialog box displays after completing a step, press
OK and continue with the next step in the exercise.

¢ See the TIPS below for information on configuring this dialog box.

TIPS: Your configuration file settings ; p

\ = O =18 0
determine if the Enter new NC name dialog
. box displays when you create toolpaths. To Analyze
H H H . B ackplot
enable/disable this dialog box: S -
Chaining
a From the Mastercam menu, choose Colors
Settings, Configuration. Communications
Converters
b In the System Configuration dialog box, Deéfault Machines
Dimensions and Motes
choose Toolpath Manager from the Files Prompt
Tree View pane Post Dialog Defauls _
Printing (%) 12t operation anly
¢ Select/deselect the NC File Name Soreen O Alwaps
Prompt check box. Shadng ) MEX il name
Start / Exit () Machine name
d Apply or Save your changes to the Tolerares

() Toolpath group name
(%) Last operation's ML file
() User defined name

configuration file.

e =
“wiire Backplot
Simulation
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3 When FBM Dirill completes the toolpath generation, the Toolpath Manager lists the results.

Operations Manager E [B
Toolpaths | Solids | Art

B T EPcil 2 ?
REf vahG$ %G

= B8 Machine Group-1 P
-l Properties - Generic Mill
22 Toolpath Group-1
=-22 FBM Drill
=% o1 - FBM Drill - [WCS: TOP] - [Tplane: BOTTOM]]

D FParameters
== 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
D Parameters

¥ #7- M10.00 SPOT DRILL - 10. SPOT DRILL
--[E] Geometry - (5) Points
§ Toolpath - 5.3K - FEM_DRILL_LESSON1_EX3.MC - Program # 0
== 3 - Drill/Counterbore - [WCS: TOP] - [Tplane: BOTTOM]

D Parameters
.. #7- M10.00 SPOT DRILL -  10. SPOT DRILL
--[8] Geometry - (5) Points
§ Toolpath - 5.3K - FEM_DRILL_LESSON1_EX3.MC - Program # 0
= 4 - Peck Drill - [WCS: TOF] - [Tplane: BOTTOM]
D FParameters
¥ #26- M16.00 DRILL- 16. DRILL
..[E] Geometry - (1) Points

E8 Toolpath - 4.4K - FBM_DRILL_LESSON1_EX3.NC - Program £ 0
=+ 5 - Peck Drill - [WCS: TOP] - [Tplane: BOTTOM]
-] Parameters
.. #26- M16.00 DRILL -  16. DRILL

Geometry - (1) Points
§ Toolpath - 4.4K - FEM_DRILL_LESSON1_EX3.MC - Program # 0
6 - Peck Drill - [WCS: TOF] - [Tplane: BOTTOM]
-{I7) Parameters
® #26- M16.00 DRILL- 16. DRILL

You should see the following:

¢ One FBM Drill operation in the machine group (#1)

+ Two @10.0mm spot drill cycles, one for each set of five holes in each plane (TOP,
BOTTOM) (#2-3)

+ Aseries of @16.0mm drill cycles comprising five sequential operations to drill each hole
in the BOTTOM plane (#4-8), and five more for drilling the holes in the TOP plane (#9-
13)

4 Choose File, Save As.
5 In the Save As dialog box, do the following:

a Add your initials to the tutorial part name, for example:
FBM_DRILL_LESSON1_EX3_[your initials].MCX

b Click OK to save the file. Continue with the next exercise.

In the next exercise, you set different FBM Drill parameters to change the way the toolpaths for
coaxial holes are generated, creating more streamlined results.
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Exercise 4: Modifying an FBM Drill Operation

In this exercise, you modify the FBM Drill parameters to drill the coaxial holes from a single plane.
You also change the tool assigned to the drill cycle, and learn to minimize the FBM Drill dialog box
so that you can work with functions in the graphics window.

» Change Detection Settings

1 Open the MCX part file you saved on page 25 in Exercise 3—for example,
FBM_DRILL_LESSON1_EX3_[your initials].MCX.

2 From the Status bar Gview menu, choose Top (WCS).

Fit the part to the screen q:p and shade it. 0

In the Toolpath Manager, click the FBM
Drill Parameters.

erations M anager

solpaths | Solids | Art
The FBM Drill dialog box opens. 4% D EOcP P ?
2l vahG$ %@

- EE Machine Group-1
-1l Properties - Generic Mill

22 Toolpath Group-1

22 FBM Drill

£ 1 - FBM Drill - [WCS: TOF] - [Tplane: BOTTOM]
I Parameters

2 :iil;’Counterbore - [WCS: TOF] - [Tplane: TOP]

H -% #7-M10.00 SPOT DRILL- 10. SPOT DRILL
Choose Hole Detection in the Tree View pane.

6 In the Hole Detection page, enter the following settings:

Co-axial holes

[ Inelude blind hales Machine co-axial holes with gaps:
[ Include chamfers From 1 plane v
[ Include split hales oo
Limit search ta plane | TOP b
[[] 5t nomals toward taol plane on detect = <
L]
a Deselect Include blind holes.
b Deselect Include chamfers.
¢ Deselect Include split holes.
d

Make sure Limit search to plane is selected, and then change the plane to TOP using
the drop-down list.

e In the Co-axial holes group box, set Machine holes with gaps to From 1 plane using
the drop-down list.

7 Click the Detect button to analyze the solid model based on your selections.
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When finished, FBM Drill displays the Features page. Your features list should match the

following picture.

[] Display all narmals

State | Hole type
' Crill
Diill
Dl
Dl
Dl

1= 1= 212

=

NIES

16.0
16.0
16.0
16.0
16.0

Flane
TOP
TOP
TOP
TOP
TOP

21
an.0
a0.0
an.0
an.0
an.0

[epth

60.0
60.0
60.0
60.0
60.0

[ Select coaxial features

5 features, 0 selected

CB || C5

el

FBM Drill detects five @16.0mm holes, rather than the 10 it detected in the previous
exercise. This is because you chose to machine the coaxial holes from one plane. Each pair
of coaxial holes is effectively one hole.

» Troubleshoot a Tool Selection Problem

1 The warningicon

ty in the Features page
indicates that a problem exists with the

tool assigned to the detected feature.

Hover your mouse over the icon until the

error message displays. This tool is too

short.

] Display all normals

State  Hole type
L1 Crill

1] 1-TOOL: tool tao short

1y Covill

' k Crill
!

16.0
16.0
16.0
16.0
16.0

2 Move the slider at the bottom of the page to the right in order to view the Finish tool

column.

NIES

==

[ Select coaxial features

G

=
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3 Select any feature in the list. Then right-click in the Finish tool column and choose Finish
tool.

5 features, 1 selected T Wl
! Id
it Finish tool ic
I i
i Al Finish tool 4 MCX: DRILL, 16.0 dia, 50.0 length, 118.0 tip angle
M gl Select normal point... LIB: DRILL, 16.0 dia, 50.0 length, 118.0 tip angle

MO DRl Suppress LIB: ENDMILL1 FLAT, 16.0 dia, 50.0 length, 0.0 tip angle

MCx: DRI Suppress exsiting LIB: TAP RH, M16x2, 50.0 length, 0.0 tip angle, 16.0 OD, Pilot 14.0
Delete
Summary... ald

The available tools in the list are all 50.0mm long. The value in the Depth field of the
Features page is 60.0mm. This value is the total distance between the top of the first coaxial
hole and the bottom of the second coaxial hole.

4 Here is another way to determine the
coaxial hole’s total depth.

FBM Toolpaths - Drill

In the FBM Dirill dialog box menu, click the

Hide dialog button.

The dialog box minimizes in the lower left area of the Mastercam window.

TIP: Minimizing the FBM Drill dialog box to work with functions in the graphics window is a
technique you use often to change your view of the model, and to get more information on
U its properties.

5 Change your shade settings to Wireframe. @
6 From the Mastercam menu, choose Y oo soids xorm

Analyze, Distance. Entity Properties... F4

2
.|.? Fosition
w2

Distance... |

Volume/Area L4
2 Chain...
'@ Contour...
22 Angle...

Dynamic...

Number/Database L4

Test Surfaces and Solids *
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7 Using the AutoCursor and view manipulation functions, select the centerpoint of the
bottom and top arcs of a pair of coaxial holes, as shown in the following pictures.
e

e el

e )

i T >
't
B

'_____,_.——'—'—'_'_' -—________,_._- '——________,_.—-
-_____,_.——'—'—‘_'- —_——_______,__ -_______,_,_.——
_.——'—'—'_‘_—_—___ _._——'—'——‘_'_'—___ _.——'—'—'__———_—-

[l — = T
# #

8 The Analyze dialog b . :
e Analyze dialog box opens | ST —

The distance between the two selected

points is 60.0mm. You need a tool capable o b
of drilling this distance. pREME T % ey
. i -115.0 Yo [-1150
Click OK to close the dialog box. & > [a00
9 Press [Esc] to maximize the FBM Drill 5_ 00
dialog box in the Mastercam window. ”
nitz
Millimeters v
Frecision
M.123

30 = [go0o0
o]

2 = oo
e

Ax Ay Az
0.000 0.000 -60.000

» Change Tools Settings

1 Choose Tools in the Tree View pane.
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2 In the Tools page, do the following:

a Select Create as needed. loolosection
Diameter matching tolerance 0.025
b DeseIECt Use tOOI IibrarY' [ Use bath inch and metric toals
c Select Create only standard sizes. L] Use tools in MEx
[ Use tool library
Create as needed
Notes:
Tool Library
* FBM Drill uses a special tool table file AL
installed in the Mastercam \ common\FBM
Mill_kk. TOOLS w

folder to create standard-sized tools.

* The file is formatted as a Microsoft Excel® Jroczea
spreadsheet (FbmToolTable.XLS) and, for
workstations that do not include Excel, a
comma-delimited file
(FbmToolTable.CSV) is also provided.

Create only standard sizes
[ Consider flute length

It hole exceeds flute length

* You learn more about the tool table file in
Lesson 4, “Assigning Tools” on page 81.

3 Click the Detect button to analyze the solid model based on your tool selections.

When finished, FBM Drill displays the Features page. Your features list should match the

following picture.
"] Digplay all normals 5 features, 0 selected
State | Hole type Dia. Flane Z1 [epth CB C5
' Dl 16.0 TOP 30.0 £0.0
L Dl 16.0 TOP 30.0 £0.0
L Dl 16.0 TOP 30.0 £0.0
¥ Dl 16.0 TOP 30.0 £0.0
L Dl 16.0 TOP 30.0 £0.0

W m | [[] Select coavial features [7
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The green icon /*
the assigned tool.

in the Features page indicates that the features can be machined with

4 Instead of moving the slider at the bottom of the page to view the Finish tool column,
reduce the size of the other columns in the page until the Finish tool column is visible.

a In acolumn header row, hover the mouse over the column border until the cursor
displays a resize icon.

b Click and drag the column border to the left.

[ Display all narmals ‘— —————— ( 1 [ [ Display all narmals @

State  Hole type Dia. + Flane State  Hole type Dia. ,.I_,F‘Iane 21
o Dill 16.0 TOP o Dill 16.0 TOP 300
o Dill 16.0 TOP o Dill 16.0 TOP 300
o Dill 16.0 TOP o Dill 16.0 TOP 300
o Dill 16.0 TOP o Dill 16.0 TOP 300
o Dill 16.0 TOP o Dill 16.0 TOP 300

¢ Release the mouse button when the column is the size you want.

d Repeat Steps a — ¢ until the Finish tool column appears in the Features page display.

| Dizsplay all normals 5 features, 0 select=d

State  Hole type Dia. Flane | Z1 [repth CBE C5 Blind Splitf Finishtool

¥ Dl 16.0 ToP an.0 60.0 MCx: DRILL. 16.0 dia, 16...
L Dl 16.0 ToP a0.0 60.0 MCx: DRILL, 16.0 dia, 16...
L Dl 16.0 Top an.0 60.0 MCx: DRILL. 16.0 dia, 16...
’ Dl 16.0 Top an.0 60.0 MCx: DRILL, 16.0 dia, 16...
t Drill 16.0 Top an.0 60.0 MCx: DRILL. 16.0 dia, 16...

5 In the Finish tool column, hover the mouse
over any feature in the list to displa firsh oo
y p y |MD<: DRILL, 16.0 dia, 160.0 length, 118.0 tip angle

information about the assigned tool. MET3DRILL. 16.0 dia, 16...
MCx: DRILL, 16.0 dia, 16...
The 160.0mm tool length resolves the short ~ MC< DRILL 160, 16..

. M DRILL, 16.0 dia, 16...
tool issue.

6 Click OK to accept the changed parameters for the FBM Drill operation.

3
:g @ O ; i [ Select coavial features E

The FBM Drill dialog box closes.
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» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all

new toolpaths for the operation.

2 When FBM Dirill completes the toolpath
generation, the Toolpath Manager lists the
results. You should see the following:

¢ One FBM Drill operation in the
machine group (#1)

¢ One 10.0mm spot drill cycle in the
TOP plane for all five coaxial holes (#2)

¢ One 16.0mm drill cycle in the TOP
plane for all five coaxial holes (#3)

3 ChooseFile, Save As.
4 In the Save As dialog box, do the following:

a Change the exercise number in the file
name from 3 to 4, for example:
FBM_DRILL_LESSON1_EX4_[your
initials] .MCX

b Click OK to save the file.

TIP: You can change how FBM-generated
toolpaths are grouped in the Toolpath
Manager. To do this, in the FBM Drill Setup
page, choose to group toolpaths by Plane or
by Tool. Then regenerate the FBM Drrill

operation to see the results in the Toolpath
Manager.

Operations Manager

Toolpaths | Solids | Art
v ik E®Poa® 7 ?
=i vah & X ¢

= EE Machine Group-1
+--ll Properties - Generic Mill
28 Toolpath Group-1
=22 FBM Drill __
=8 231 - FBM Drill - [WCS: TOP] - [Tplane: BOTTOM]

----- D Farameters
=

—m 2 - Drill/ Counterbore - [WCS: TOP] - [Tplane: T
D Parameters

----- ¥ #7- M10.00 SPOT DRILL -
----- Geometry - (5) Points
§ Toolpath - 5.3K - FBM_DRILL_LESSON1_EX3_
= 3 - Peck Drill - [WCS: TOP] - [Tplane: TOP]
D Farameters

----- % #1- M16.00 DRILL -

----- Geometry - (5) Points

§ Toolpath - 5.3K - FBM_DRILL_LESSON1_EX3_

Q)E

10. SPOT DRILL

[ Automatic initial hole detection

i

Sorting

Sorting option:

» Backplot the FBM Drill-Generated Toolpaths

1 In the Toolpath Manager, click the

Select all operations button.

Uperations Manager

Toolpaths | Solids | Art

we i E6

il iy

Wselect al operations =

= BB Wachine Group-



9

-

All three toolpath folders display a green
check mark.

2 Make sure that all toolpaths are set to
display in the graphics window.

In the Toolpath Manager, click the Toggle

toolpath display button until the

selected toolpaths display in the graphics
window.

TIP: You can also press [Alt+T] to toggle on
and off the display of toolpaths in the
graphics window.

3 Set up the part display in the graphics
window.

a Change the Gview to Back (WCS).

&

b Setshade settings to Wireframe.

o

¢ Fitthe partto screen.
the graphics window.
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Operations Manager

Toolpaths | Solids | Art
v ik E®Poa® 7 ?
BAEf vah & X ¢

I

= EE Machine Group-1
-l Properties - Generic Mill

- prill/Counterbore - [WCS: TOF] - [Tplane: TOF]
arameters

7 - M10.00 SPOT DRILL -
Eeometry - (5) Points

-22 Joolpath - 5.3K - FBM_DRILL_LESSON1_EX3_TOC
-peck Drill - [WCS: TOP] - [Tplane: TOF]

=) Parameters

----- % #1- M16.00 DRILL -

----- Geometry - (5) Points

:%:‘ Toolpath - 5.3K - FBM_DRILL_LESSON1_EX3_TOC

10. SPOT DRILL

Then zoom out to about 40% and position the part lower in

This allows you to view the entire tool in the graphics window during Backplot.

TIP: At any time during Backplot, you can pause and then use view manipulation functions
to change your view of the part in the graphics window before resuming play.

4 In the Toolpath Manager, click the
Backplot selected operations

button. @

The Backplot dialog box and Backplot VCR
bar open.

Uperations Manager

Toolpaths | Solids | Art

v hix S@Pcalh 2 ?

@ = Gj v A|Back|3|0t selected operations

= BB Machine Group-1
-1l Properties - Generic kil
222 Tanlpath Group-1
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5 In the Backplot dialog box, select the
Display tool, Display holder, and Quick
verify buttons.

X~ Backplot

¥
EMREE®)
tool and holder during backplot, and .

shade the toolpath.

These options display a simulation of a

6 Use the buttons and sliders on the Backplot VCR bar to backplot the operations.

Click Play [I] to begin the backplotting action. Here is a sample picture of the part
(slightly rotated) during the backplot.

/e en a1 en
7 When finished, click OK in the Backplot dialog box to exit the Backplot function.

This completes the exercise.

{‘} TIPS:
. * Click the Help button on the VCR bar for more information on each of the controls.

* 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.
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Exercise 5: Limiting Detection by Hole Type and Plane

In this exercise, you limit detection to only two pairs of blind and counterbore holes created in a
non-standard plane. These features were designed to fit M6 socket head cap screws.

» Use FBM Drill to Analyze Features and Create Custom Views

1

Open the Mcx part file you saved on page 12 in Exercise 1-for example:
FBM_DRILL_LESSON1_[your initials].MCX.

From the Status bar Gview menu, choose Back (WCS).

Fit the part to the screen @ and set shade settings to Wireframe. ﬁé}

If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu to create one.

WELLERETEN Toolpaths Screen  Art  Settings  Help

Lathe 1 C:\MCAMX4\CNC_MACHINES\GENERIC FADAL FORMAT_1 4X MILL MM.MMD
Wire 4 2 C\MCAMX4\CNC_MACHINES\GENERIC HAAS 4X MILL MM.MMD
Router * 3 C:\MCAMX4\CNC_MACHINES\GENERIC HAAS VF-TR_SERIES 5X MILL MM.MMD
Design 4 C:\MCAMX4\CNC_MACHINES\MILL 3 - AXIS HMC MM.MMD
D S
6
7

C:\MCAMX4\CNC_MACHINES\MILL 4 - AXIS HMC MM.MMD
C:\MCAMX$\CNC_MACHINES\MILL 4 - AXIS VMC MM.MMD
C:\MCAMX4\CNC_MACHINES\MILL 5 - AXIS TABLE - HEAD VERTICAL MM.MMD

Manage list
Choose Toolpaths, FBM Dirrill. Toolpaths [T
|8 e ril..
@B FBM Mil...
[& Contour...

Choose Hole Detection in the Tree View pane.

In the Hole Detection page, enter the
following settings:

Include blind holes

Select Include blind holes. [ Include chamfers
[ Include split holes

Deselect Include chamfers. CJLink sesrch o lane | TOP

Deselect Include Split hOIeS, [] Set normals toward tool plane on detect

QL 0 T o

Deselect Limit search to plane.

Click the Detect button to analyze the solid model based on your selections.
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When finished, FBM Drill displays the Features page. Your features list should match the

following picture.

| Digplay all normalz

23 features, 0 selecter

State | Hole type Dia. Plane Z1 Depth CE | €5
y Corill ] BACK 100127374597 3487262503
[} Lusill i EALK, 001273749 S 0FAEE00

Corill E.f FEb WIEW 1 -3.39178203 457128513

Corill E.f FEM WIEW 1 -3.39178203 457128513

Counter bore 1.0 FEM WIEW 1 2.60821797 =11 #

Counter bore 1.0 FEM WIEW 1 2.60821797 B0 #

i & FEHE BI3ETIRE froraraaee

Corill a.0 FEM WIEW 3 7348215136 2019287197

Corill 2.0 FEM WIEW 4 7444513432 2019202248

Corill a.0 FEM WIEW & £2.23020248 2001506474

Corill a.0 FEM WIEW B 9336732346 20.01865472

Corill a.0 FEM WIEW 7 79.48215096 2019287157

Corill a0 FEM WIEW & 7444513423 201920224

Corill 8.0 FEM WIEW 9 £8.33022481 20.01498107

Corill 9.0 FEM WIEW 10 -21.32079269 559063141

Corill 4.0 FEM WIEW 10 -21.32075269 559063141

Corill 9.0 FEM WIEW 11 -114.78433099 559063141

Corill 4.0 FEM WIEW 11 -114.78453099 559063141

Corill 16.0 TOrP 30.0 £0.0

Corill 16.0 Tap 0.0 50.0

Corill 16.0 TOP .o E0.0

>
IR * i [ Select coavial features [T

The two ©¥6.6mm blind holes to isolate in this exercise are included in the list with all
through holes. The blind holes are “paired” with the two @11.0mm counterbore holes that
follow them in the list. This entire set of holes is in a non-standard plane (FBM View 1).

Note: During detection, FBM Drill created all of the non-standard planes in the list that begin

with “‘FBM View’.

9 Select the first @6.6mm hole in the Features page list.

| Dizplay all nomals

State | Hole type Dia.
1y Drill 33
Dl 33
Diil [% BE
Counter Bore 1.0

Counter bore 1.0

Flane
BALCK
BALCK

FEM WIEW 1
FEM WIEW 1
FEM WIEW 1

Z1 Depth

23 features, 1 selected

CB || CE [

10012737497 2487262502
-100.12737497 34.8726250.

339178203 457128513
260821797 E0 #
260821797 E0 #
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The hole’s normal and surface edge features display in the graphics window (sample
pictures show shaded and wireframe views).

10 Repeat Step 9 but this time, select the first @11.0mm counterbore hole in the Features page

list.

[ ] Display all normals 23 features, 1 selected
State | Haole type Dia. Flane Z1 Depth CB| CEm
ty Corill 33 BACK. 10012737497 34.87262503
ty Corill 33 BACK. 10012737497 34.87262503

I Dorill EE FEM YIEW 1 339178203 457128513
Corill EE FE WIEW 1 339178203 457128513
! FA T P
/ Counter bore 1.0 FE WIEW 1 260821797 E0 ®
w Dorill a0 FEM WIEW 2 8336738962 20.01872088

The selected feature’s normal and surface edges display.

s
i [\

u ¥/

» Isolate Hole Features by Plane

1 Choose Hole Detection in the Tree View pane.

2 In the Hole Detection page, select Limit
search to plane, and then change the
plane to FBM View 1 using the drop-down e
list. Your settings should match the picture
shown.

[ Include split holes

Limit search to plane | FBM VIEW 1 v

[] Set nomals toward tool plane on detect
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Note: Values in the Co-axial holes group box do not affect the detection because you are limiting
the plane to FBM View 1 and no coaxial holes exist on this plane.

3 In the FBM Drill dialog box menu, click Detect to analyze the solid model based on your
modifications.

In the Features page, your list should match the following picture.

"] Display all nomals 4 features, 0 selected

State  Hole type Dia. Flane Z1 [epth CB| C5

L Dl EE FE WIE"W 1 -3.39178203 457128513

' Dl EE FE WIE'W 1 -3.39178203 457128513

L Counter bore 1.0 FE WIE'W 1 260821797 E0 ® ¥
L Counter bore 1.0 FEM WIE"W 1 260821797 E0 R ¥

Theicon /¥ in the Features page indicates that the features can be machined with the

assigned tools.
4 1In the Finish tool column, hover the B - &
mouse over one of the @11.0mm 4 features, 0 selected
counterbore holes to view all tool Split | Finish taol
informaﬁon. MC=: DRILL, B.E dia, 20....
M: DRILL, 6.6 dia, 200...
MCH: EMDMILLY FLAT, ...

[MC3% EMDMILLT FLAT, 11.0 dia, 50.0 length, 0.0 tip angle

» Accept the FBM Drill Operation and Generate Toolpaths

1 Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine the
detected features.

»
[ Select coaxial features K\ |

A |
*|
[

(v)%] & [2

The FBM Drill dialog box closes.



When FBM Dirill completes the toolpath
generation, the Toolpath Manager lists the
results.

You should see the following:
¢ One FBM Drill operation in the
machine group (#1)

¢ One P10.0mm spot drill cycle for the
two blind holes (#2)

¢ One ¥6.6mm drill cycle for the two
blind holes (#3)

¢ One @11.0mm drill cycle for the two
counterbore holes(#4)

Choose File, Save As.

In the Save As dialog box, do the following:

a Add the exercise number and your
initials to the tutorial part name, for
example:
FBM_DRILL_LESSON1_EX5_[your
initials] .MCX
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&

Operations anager
Toolpaths | solids | Art

w hWixEPa®h p ?
A=l vahG $ %@

= EE Machine Group-1
i1l Properties - Generic Mill
28 Toolpath Group-1
-22 FBM Drill

- FBM Drill - [WCS: TOF] - [Tplane: BACK]
D Farameters
= 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM V
D Farameters
#7 - M10.00 SPOT DRILL -
--[8] Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSOMN1_LGM.NC -
=-## 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM V/
D Farameters
¥ #1 - M6.60 DRILL - DRILL
--[8] Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSOMN1_LGM.NC -
= 4 - Drill/ Counterbore - [WCS: TOF] - [Tplane: FBM V/
.{{_] Parameters
----- ¥ #220 - M11.00 ENDMILL1 FLAT -
----- Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSOM1_LGM.NC -

10. SPOT DRILL

11. FLAT ENDP

Click OK to save the file. This completes the exercise.
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Exercise 6: Limiting Detection by H3ole Type and Size

In this exercise, you limit hole detection by size (min/max diameter) to isolate four @9.0mm
through holes, and also by type to include their corresponding chamfers.

1 Open the MCX part file you saved on page 39 in Exercise 5-for example,
FBM_DRILL_LESSON1_EX5_[your initials].MCX.

2 In the Toolpath Manager, click the FBM e
Drill Parameters. Toclpaths |Soids [ At |

The FBM Drill dialog box opens. e Wi B P 7
V=R vaD$ R

3 Choose Hole Detection in the Tree View

= B Machine Group-1
-1l Properties - Generic Mill

22 Toolpath Group-1
~SCFBM Drill
=8¢ 1 - FBM Drill - [WCS: TOP] - [Tplane: BOTTOM]

R Parameters

.

=R =] 275 I/ Counterbore - [WCS: TOP] - [Tplane: TOP]

pane.

5 #7 - M10.00 SPOT DRILL - 10. SPOT DRILL
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4 In the Hole Detection page, enter the
following settings: 4 -

. [ Include blind hales
a Deselect Include blind holes. ] a—

[ Include split holes
[ Limit search to plane | FEM VIEW 1

b Select Include chamfers.

c DeseIECt IncIUde Spllt hOIeS‘ [] Set normals toward tool plane on detect
Deselect Limit search to plane.
Minirum diameter 85
e Inthe Minimum diameter field, type Masimum dismeter 35
8.5. \ )

f Set the Maximum diameter to 9.5.
FBM Dirill detects only features that fall within the specified size range.
5 In the Tools page, deselect Create as

needed and verify that the selected tool
library is Mill_MM.TOOLS.

Tool selection

Diameter matching tolerance 0.025

[]Use bath inch and metric toolz

6 In the FBM Dirill dialog box menu, click D:SE sl
LUze tool library
Detect to analyze the solid model [ Crests as nesded

based on your changes. Tool Library

CAMCAMSAAMILLATOOLS ‘1
Mil_kM.TOOLS v

In the Features page, your list should match the following picture.

| Display all normals 8 features, 0 select=d

State  Hole type Dia. Flane Z1 [epth CB L5
» Dl 9.0 FEM WIEW 10 -21.32079269 5.59063141

r Dl 9.0 FEM WIEW 10 -21.32079269 5.59063141

¥ Chamfer (30.0) 17.919902...  FBM WIEW 10 -15.82079269 10.0 ®
¥ Chamfer (30.0) 17.919904...  FBM WIEW 10 -15.82079269 10.0 ®
¥ Dl 9.0 FEM WIEW 11 -114.78493099 5.59063141

b Dl 9.0 FEM WIEW 11 -114.78493099 5.59063141

¥ Chamfer (30.0) 17.919801...  FBM VIEW 11 -109.28493099 10.0 R
L Chamfer (30.0) 17.919802...  FBM VIEW 11 -109.28493099 10.0 R

The Features page shows four pairs of ¥9.0mm holes and their associated chamfers. The
features can be machined with the assigned tools.

7 In the Finish tool column, hover the mouse over any of the holes in the list to view tool
information.

8 Click OKin the FBM Drill dialog box to generate the toolpaths needed to machine the
detected features.

The FBM Drill dialog box closes.

9 In the Toolpath Manager, click the Regenerate all dirty operations button.
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Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.

10 When FBM Dirill completes the toolpath Opsiatons Manager
generation, the Toolpath Manager lists the =~ 27" [sd [at
results. You should see the following series %% %% E@ct% 2 2

of operations: = TR A e a5
= EE Machine Group-1
¢ One FBM Drill operation in the -1l Properties - Generic Ml
. &8 Toolpath Group-1
machine group (#1) £-82 FBM Drill
. =] £27 1 - FBM Drill - [WCS: TOP] - [Tplane: BACK]
¢ Two ¥10.0mm spot drill cycles for the | L3 Parameters
s =3 - Drill, bore - : - [Tplane:
?9.0mm holes, one in each of the -ttt bt
non-standard views, FBM View 11 and - # #7 - M10.00 SPOT DRILL - 10. SPOT DRILL
- : Geometry - (2) Points
FBM View 12 (#2-3) -8 Toolpath - 4.7K - FBM_DRILL_LESSON1_EXS.NC - Program # 0
. = 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM VIEW 10]
¢ Two ¢¥9.0mm drill cycles, one for each [ Parameters
pair of holes in each non-standard j:j Sl ca = S
plane (#4-5) B Toolpath - 4.7K - FEM_DRILL_LESSON1_EX5.NC - Program # 0
=+ 4 - Peck Drill - [WCS: TOF] - [Tplane: FBM VIEW 10]
+ Two ¥20.0mm countersink (90 degree) ) Parameters
. ) ¥ #10- M9.00 DRILL- 9. DRILL
drill cycles, one for each pair of Geometry - (2) Points
: _ £ Toolpath - 4.7K - FBM_DRILL_LESSON1_EX5.NC - Program # 0
Chamfers mn eaCh non Standard plane = 5 - Peck Drill - [WCS: TOF] - [Tplane: FBM VIEW 11]
(#6-7) -] Parameters

..# #19-M9.00 DRILL- 9. DRILL

. Geometry - (2) Points

--2% Toolpath - 4.7K - FBM_DRILL_LESSON1_EX5.NC - Program # 0
=-{ 6 - Drill/Counterbore - [WCS: TOP] - [Tplane: FBM VIEW 10]
D Farameters

@ #0903 - M20.00 CSINK - 20. CSINK 90 DEGREE

—[E] Geometry - (2) Points

-] Toolpath - 4.7K - FEM_DRILL_LESSON1_EX5.NC - Program # 0
=-# 7 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM VIEW 11]

D Farameters

¥ #003- M20.00 CSINK - 20, CSINK 90 DEGREE

Geometry - (2) Points

£E Toolpath - 4.7k - FBM_DRILL_| ESSON1_EX5.NC - Program # 0

11 Choose File, Save As.
12 In the Save As dialog box, do the following:

a Change the exercise number in the file name from 5 to 6, for example:
FBM_DRILL_LESSON1_EX6_[your initials].MCX

b Click OK to save the file. This completes the exercise.
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Skills Challenge

Congratulations! You have completed Lesson 1, “Working with Solid Models and FBM Drill”.
As a challenge to the skills you learned in this lesson, try the following exercise suggestion.
Using the file you saved in Exercise 6 (page 40):

1 Backplot the toolpaths.

2 Modify the FBM Drill parameters to group the operations by plane.
(Hint: Setup page parameters).

3 Regenerate the toolpaths and view the results in the Toolpath Manager. How did they
change? How could you use this technique to make job setup easier?

43
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LESSON 2

Adding Drill Cycle Operations

This lesson teaches how to configure specific drilling cycles for detected features. You learn to work
with the parameters for spot and pre-drill cycles, and to configure deep drilling cycles for your FBM
Drill-generated toolpaths.

Note: The drill cycles used in each operation are determined by the cycle stored with each tool
definition. Mastercam uses only cycles that have been enabled in the active control definition on
the Machine Cycles page. For more information on control definitions, refer to the Mastercam
Help.

Lesson Goals

= Add spot drill cycles, assign a specific tool to use for all of them, and combine spot drill
cycles that share common parameters.

= Create pre-drill cycles using tools no smaller than a specified diameter.

= Create deep drill cycles based on a defined hole length-to-diameter ratio, and use a custom
tool to drill the detected deep holes.

Exercise 1: Adding Spot Drill Cycles

In this exercise, you create spot drill cycles for an FBM Drill operation and assign a specific tool to
them. You then modify the FBM Drill parameters to combine spot drill operations that share
common parameters.

» Create the FBM Drill Operation

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part file: FBM_DRILL_LESSON2 .MCX.
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3 From the Status bar Gview menu, choose

. 1 Top (WCS) Alt+1
Isometric (WCS). - .
£ Back (WCS) Alt+3

& Bottom (WCS) Alt+4

B Right (Wcs) Alt+5

B Left (WCS) Alt+6

|58 1sometric (wcs) Alt+7 ]

——————

™

& MNormal View
WE Guiew = Cplane
GE Guiew = Tplane

4 Fit the part to the screen, é
Your part should look similar to the following picture:

= R
G|
~ = —= 0 .
r e . e
1 B \\_‘
\"‘-\,_H 41 7
s e R
S ai o B8
B, R s
e B Wi
g il M e
T e
5 S H\\_\ " -
~ e -
\“"'x . _ % e o
“ Ty
. :\\"‘-\‘
g 1
o
-
R
"‘\_
- = L | S o

z
LY

w
Gview: IS0 WCSTOP T/ Cplane:TOP

| LSS
MMetric

and then change your shade settings to Wireframe.
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5 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,

Default from the Mastercam menu.

UEGOERRYTEN Toolpaths Screen  Art  Settings  Help

Lathe » 1
Wire + 2
Router 3
Design 4 C:\MCAMX4\CNC_MACHINES'\MILL 3 -
T 5 CH\MCAMMA\CNC_MACHINES\MILL 4 -
6 C:\MCAMX4\CNC_MACHINES\MILL 4 -
7 C:\MCAMX#\CNC_MACHINES\MILL 5 -

Manage list

C:\MCAMX4\CNC_MACHINES\GENERIC FADAL FORMAT _1 4 MILL MM.MMD
C:\MCAMX4\CNC_MACHINES\GENERIC HAAS 4X MILL MM.MMD
C:\MCAMX4\CNC_MACHINES\GENERIC HAAS VF-TR_SERIES 5 MILL MM.MMD

AXIS HMC MM.MMD
AXIS HMC MM.MMD
AXIS VMC MM.MMD
AXIS TABLE - HEAD VERTICAL MM.MMD

This creates a Machine Group in the Toolpath Manager.

Note: The list of Mill Machine Types can be customized, so yours may differ from the sample

picture.

6 Choose Toolpaths, FBM Dirill.

If the FBM Dirill dialog box opens to the
Setup page parameters, do not modify
them.

7 Choose Hole Detection in the Tree View
pane.

The Hole Detection page displays.

QCLEGEN Screen  Art  Settin
|@ Fem il
@ Fem Mmil...

[& Contour...

& Deep Driling
Spat Drilling
Pre-driling

=& Hole miling

@ Circle Mil
& Helix Bare
Toaks
Linking Parameters
=] Additional settings
Coolant
Az Combination
Mize Values
Featuies
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8 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers |Fr0m1 plane v |
[ Include split holes -m

Limit search to plane | TOP v |

[] Set normals toward tool plane on detect

Minirum diameter

I awirum diameter

Sweep angle
() Ignore
O Minimum
O Masimum

9 Choose Spot Drilling in the Tree View pane.

10 The Spot Drilling page is activated by default (Spot drilling is selected). Deselect the
option to Combine Spot Drill operations that share the same depth and retract values.

Spot drilling ‘_——

l ‘ | Max. percentage
‘ LD | of finished hole

| ‘E Max. depth
i
|

[] Usze this tool for all spat drill operations
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» Assign a Spot Drill Tool

1 Select Use this tool for all spot drill
Operations. [] Combine Spot Drill operations that share the same depth and retract values

Use this tool for all spot diill operations )

2 Click the Select tool button. @ @

k
A message informs you that a setting on -
the Tools page currently does not allow the bl
use of tools in the Mcx file. It asks ifyou 2 "Use tools in MCX" is disabled in your Tools page.
want to enable that option. e _
Enable "Use tools in MCX"?
3 Click Yes to activate this parameter in the
Tools page. e J[ o
The message dialog box closes.
The Tool Selection dialog box opens.
Notes:
= Setup
¢ In the Tree View pane, the Tools page - Hole Detection
. . . . Hole Mapping
updates with a green check mark, indicating @ Deep Dilling
that the parameters changed when you “ gWLF’"'_i"i”g
. re-drnilhing
clicked Yes. 2@ Hale nilling

. . . @ Circle Mill
* The Tool selection picture to the right shows i B

the actual parameter that was activated in
------ nking Parameters
the Tools page. Do Ad

Tool zelection

e You learn more about tool selection in
Lesson 4, “Assigning Tools” on page 81.

Diameter matching tolerance 0.025
Fe.

[ Use bath inch and metric toals
«—
Use tool library
Create as needed
Tool Library

CAMCAMEANMILLATOOLS

Mill_MM.TOOLS v
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4 In the Tool Selection dialog box, select the 5mm HSS SPOT DRILL defined in the tutorial
part file database (Mcx). Then click OK.

X' Tool Selection

i & —Toolusedinan operation

# Taol Mame Dia Cor.rad  Length  HFlutes Type Rad. Type
55 5§ SPOT DRILL 5.0 2 Spot Diil Mone

Filker Aotive:
1 of 1 tools displayed

(v )[=] (2]

The Tool Selection dialog box closes.

5 In the Spot drilling page, the selected tool
displays ] Combine Spot Drill operations that share the same depth and retract values

Use this tool for all spot diill operations

MCx: SPOT DRILL, 5.0 dia, 50.0 length, 30.0 |

6 In the top left corner of FBM Dirill dialog

box, click the Detect button.

FBM Drill analyzes the solid model based
on your selections.

When finished analyzing features, FBM Drill displays the Features page.
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7 Your features list should match the following picture.

[ Display all narmals 14 features, 0 selected

State | Hole type Dia. Plane = Z£1 Depth CB C5 Blnd Split Finish tool

2 Dl 40 TOP 0o 50 MCx: DRILL, 4.0 dia, 50....
/. Dl 40 TORP 0o 50 MCx: DRILL. 4.0 dia, 50....
I Dl 40 TOP 10.0 10.0 # MCx: DRILL, 4.0 dia, 50....
‘& Dl 50 TOR 0o 50 MC: DRILL, 5.0 dia, B0....
" Dl 5.0 TOP 0o 50 MCx: DRILL, 5.0 dia, 50....
/ Dl 5.0 TOP 0o 50 MCx: DRILL, 5.0 dia, 50....
I Dl 5.0 TOP 0o 50 MCx: DRILL, 5.0 dia, 50....
/. Dl 5.0 TOP 0o 50 MCx: DRILL, 5.0 dia, 50....
2 Dl 5.0 TOP 0o 50 MCx: DRILL, 5.0 dia, 50....
/. Dl 5.0 TOP 10.0 15.0 MCx: DRILL, 5.0 dia, 50....
I Dl 5.0 TOP 10.0 10.0 # MCx: DRILL, 5.0 dia, 50....
‘¥ Dl 50 TOR 10.0 10.0 ® MCx: DRILL, 5.0 dia, 50....
¥ Dl 5.0 TOFP 10.0 10.0 b MG DRILL, 5.0 dia, 50....
/e Dl 5.0 TOP 10.0 10.0 ® MCx: DRILL, 5.0 dia, 50....

@ O [ Select coavial features @|
v ix]S] 2

Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine
the detected features.
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8 When FBM Drill completes the toolpath
generation, the Toolpath Manager lists the
results.

You should see the following FBM
Drill-generated toolpaths:

¢ One FBM Drill operation in the
machine group (#1)

+ Five spot drill operations (#2-6)

+ Five finish drill operations (#7-11)

» Combine Spot Drill Cycles

1 In the Toolpath Manager, click the FBM
Drill Parameters.

The FBM Drill dialog box opens.

2 Choose Spot Drilling in the Tree View
pane.
3 In the Spot Drilling page, select the option

to Combine Spot Drill operations that
share the same depth and retract values.

This option lets FBM Drill combine spot
drill operations that share the same values
for the following set of parameters:

Operations Manager
Toolpaths | Solids | Art

v Tk SRR B ?
=R vah $ X§¢

= EE Machine Group-1
-1l Properties - Generic Mill
=-&8 Fam Drill
, £ 1 - FBM Drill - [WCS: TOP] - [Tplane: TOP]
.0 Parameter

(, = 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]

D Farameters
- @ #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL
~[8] Geometry - (1) Points
B Toolpath - 4.4K - FBM_DRILL_LESSON2.NC - Program # 0
=~ 3 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP]

D Parameters

¥ #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL

Geometry - (4) Points
-E5 Toolpath - 5.1K - FEM_DRILL_LESSOMN2.NC - Frogram # 0
== 4 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOF]
D Parameters
@ #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
-[8] Geometry - (1) Points

= Toolpath - 4.4K - FBM_DRILL_LESSON2.NC - Program # 0
= 5 - Drill/ Counterbore - [WCS: TOF] - [Tplane: TOF]

D Farameters
- @ #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL
(8 Geometry - (6) Points
B Toolpath - 5.5K - FBM_DRILL_LESSON2.NC - Program # 0
=l 6 - Drill/ Counterbore - [WCS: TOP] - [Tplane: TOF]
D Farameters

# #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL

Geometry - (2) Points
§ Toolpath - 4.7K - FEM_DRILL_LESSON2.MNC - Program # 0 j
=-IE 7 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
D Parameters
- @ #2- M4.00 DRILL -
-[8 Geometry - (2) Points

==

B

\

N

4. DRILL

Operations Manager
Toolpaths | solids || Art

Y T % EPcarl ? 2
A=k vah ¢ %@

el viachine croup-1 | &
-1l Properties - Generic Mill

-2 FBM Drill

= 1 - FBM Drill - [WCS: TOP] - [Tplane: TOP]

L l:j Parameters

Z

(-1

5ill/Counterbore - [WCS: TOF] - [Tplane: TOF;
d}arameters

¥ #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL

Geometry - (5) Paints

E Toolpath - 5.3K - FBM_LESSON2_080509.NC - Program # 0
= {2 3 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOF]

i L) parameters

Combine Spot Drill operations that share the same depth and retract valu@

Use this tool for all spot diill operations

MCx: SPOT DRILL, 5.0 dia, 50.0 length, 90.0 @
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¢ View number
+ Tool
¢ Clearance modes (on/off and abs/inc), and clearance value
+ Retract mode (abs/inc), and retract value
¢ Depth mode (abs/inc), and depth value
4 Click OK to accept the changed parameters for the FBM Drill operation.

A |
*|

[
EAE

[ Select coaxial features

"

The FBM Drill dialog box closes.

» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.
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2 When FBM Dirill completes the toolpath g o iame eld
generation, the Toolpath Manager lists the | roopaths |soics | art
results. You should see the following: Vi i EP oL 2 ?

fEl vah $ G

= B8 mMachine Group-1
1l Properties - Generic Mill
428 FBM Drill
{1 - FBM Drill - [WCS: TOP] - [Tplane: TOF]
. . . . i ..[" Parameter:
+ Five finish drill operations (#6-10) ¢ £+ 2 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP] oy
D Farameters
@ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL
—[E] Geometry - (5) Points

= Toolpath - 5.3K - FBM_DRILL_LESSONZ2.NC - Program # 0
=-# 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
) Parameters

¥ #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
-—[B] Geometry - (1) Points

--28 Toolpath - 4.4K - FBM_DRILL_LESSON2.NC - Program # 0
- 4 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
--[7) Parameters
@ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL
-—[B] Geometry - (6) Points
2 Toolpath - 5.5K - FBM_DRILL_LESSONZ2.NC - Program # 0
= 5 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
D Farameters
@ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL
[El Geometry - (2) Foints
-] Toolpath - 4.7K - FBM_DRILL_LESSONZ2.NC - Program # 0

= Feck Orill - S =TTplane:

D Farameters

¥ #2-M4.00DRILL- 4. DRIL

[El Geometry - (2) Points
-] Toolpath - 4.7K - FBM_DRILL_LESSONZ2.NC - Program # 0
=-f 7 - Peck Drill - [WCS: TOP] - [Tplane: TOF]

i ~[) Parameters
¥ #2-M4.00DRILL- 4. DRILL

¢ One FBM Drill operation in the
machine group (#1)

>

¢ Four spot drill operations (#2-5)

FBM Dirill combined the @5.0mm spot drill operations that were numbered 2 and 3 in
Step 8 on page 52 into a single operation here (#2) because they share the same depth and
retract values.

The following pictures show the backplot of the spot drill operations for these holes, before
combining them (#2 and #3) and after (#2).

3 Choose File, Save As.
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4 In the Save As dialog box, do the following:

a Add your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON2_[your intitials].MCX

b Click OK to save the file. This completes the exercise.

Exercise 2: Adding Pre-drill Cycles

This exercise teaches how to configure pre-drill cycles for your FBM Drill operation. You learn how
to include/exclude pre-drill cycles based on tool definitions, and to set a minimum tool diameter
requirement for pre-drilling cycles.

» Define Pre-drill Cycles

1 Open the MCX part file you saved on page 54 in Exercise 1-for example,
FBM_DRILL_LESSON2_[your intitials].MCX.

2 In the Toolpath Manager, click the FBM e 1

Drill Parameters. Toolpatte [ookclia
ik i EPoi P 7

The FBM Drill dialog box opens. BER vaG$ %G

= EE Machine Group-1 ~

3 Choose Pre-drilling in the Tree View pane. -l Froperties - Generic Mil
FBM Drill
C’olﬁ

F‘“| Parameters
= I\ rill/ Counterbore - [WCS: TOP] - [Tplane: TOF]
FParameters
¥ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL

The Pre-drilling parameters display.

|v] Pre-drilling

Pre-drill pilot holes anky

oo 5.0
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Pre-drilling is activated by default (Pre-drilling is selected). The option to Pre-drill Pilot
holes only is also selected.

Notes: When selected, Pre-drill Pilot holes only suppresses pre-drill roughing cycles except for
finish drill cycles that use tools with defined pilot hole requirements. If the assigned finish tool
has a pilot hole requirement in its tool definition (as shown in the following picture), FBM Drill
will create a pre-drill cycle for it.

Define Tool - Machine Group-1

Diill | Type | Parameters |

Peck 1 (%dia) 0.0 1 Duwell 0.0 | Calc. Spead/Feed

Peck 2 (%dis) g0 Chip break (%dia) 150

Peck clearance (%) ‘15 Il | Cycle Pack Drill = | Save ta librany.
Gequired pilot dia. 1573
" Material

Dia. offset number ] ;
Length offset number |5 B35 _
Feed rate 183336 Spindle rotation
Plunge rate 1833.36 @cw O oow
Retract rate f83zae |
Spindle speed 7639 .
Mumber of flutes ;2 1
% of matl, cuting speed 250 |
[Clinch values

% of matl. feed per rev. ‘250
Tool file name CAMCAMKAMILLTOOLEDRILL
Tool name 3. DRILL
Manufacturer's tool cods |
Chuck

v ][ = [ 2|

* Selecting Pre-drill Pilot holes only also deactivates the other parameters on the Pre-drilling
page for setting minimum tool diameter and increment, and stock to leave on walls.

¢ No pre-drill cycles were generated when we used this part in Exercise 1, “Adding Spot Drill
Cycles”. Although Pre-drill Pilot holes only was selected for that FBM Drill operation, no
pilot hole requirements were defined in any of the tools assigned to its finish drill cycles.




ADDING DRILL CYCLE OPERATIONS - 57

4 Deselect Pre-drill Pilot holes only.

5 Type 3.0 in the Minimum diameter field. I HlBIEHolEety,

o
FBM Drill will not assign a tool with a il Increment
diameter smaller than 3.0mm to the 30 5.0
pre-drill cycles it generates. |
Note: Do not select Stock to leave. If selected, | -
FBM Dirill leaves the specified amount of stock » W
on the walls after the pre-drill cycles are | : | 4
complete. | %i |e
[stockto leave 1.0

6 Click OK to accept the changed parameters for the FBM Drill operation.

g] . O = 5 kb [] Select coavial features E:
(2

The FBM Drill dialog box closes.

» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.

The FBM Drill dialog box closes.
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2 When FBM Drill completes the toolpath  [operaionstanager i
generation, the Toolpath Manager lists the { Toolpaths |solids | Art
results. You should see the following: it i ERct 2 ?
. L. =R vwvaG$ %@
¢ One FBM Drill operation in the
. -- @ #1 - M3.00 SPOT DRILL - HSS 5. SPOT DRILL ~
machine group (#1) Geometry - (2) Points
. . § Toolpath - 4.7K - FEM_DRILL_LESSON2_LGM.NC - Program # (
+ Four spot drill operations (#2-5) /' T 6 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
L) Parameters
¢ Three pre-drill operations (#6-8) ¥ #3-M2.00 DRILL- 3. DRILL
Geometry - (8) Points
¢ Five finish drill Operations (#9-13) ~2= Toolpath - 5.9K - FBM_DRILL_LESSON2_LGH.NC - Program #

=-f 7 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
£ Parameters
- # #3-M3.00 DRILL- 3. DRILL

Note: FBM Dirill assigned ?3.0mm drills to all Ceometry - (5) Points

ofthe pre_dn'll cycles. 28 Toolpath - 5.3K - FBM_DRILL_LESSONZ_LGN.NC - Program #
= 8 - Peck Drill - [WCS: TOF] - [Tplane: TOF]

£ Farameters

- # #3-M3.00 DRILL- 3. DRILL
Choose File, Save As. Geometry - (1) Points

k § Toolpath - 4.4K - FEM_DRILL_LESSOMN2_LGM.NC - Programy
== 9 - Peck Drill - [WCS: TOF] - [Tplane: TOF]

£ Parameters

- % #4-M4.00 DRILL - 4. DRILL

In the Save As dialog box, do the following:

a Add EX2 to the tutorial part File name— Geometry - (2) Faints
. -8 Toolpath - 4.7K - FBM_DRILL_LESSON2_LGN.NC - Program # (
for example. = 10 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
FBM_DRILL_LESSON2_EX2_[your [ Parameters
... @ #4-M4.00 DRILL- 4. DRILL
initials].MCX Geometry - (1) Points
-8 Toolpath - 4.4K - FBM_DRILL_LESSON2_LGN.NC - Program # (
b Click OK to save the file. This completes - I% - Peck Drill - [WCS: TOP] - [Tplane: TOP]
. Parameters
the €XEercise. - ® #5-M3.00 DRILL- 5. DRILL

Geometry - (6) Points
§ Toolpath - 5.5K - FEM_DRILL_LESSOMN2_LGM.NC - Program # ( o

B= 4n Pl Al MAGEC. TART MFalaea. TAR

Exercise 3: Configuring Cycles for Deep Drilling

Deep drilling is typically defined as hole depths that are at least three times greater than the tool
diameter. In this exercise, you set deep drilling requirements for the FBM Drill operation and review
available parameters.

Note: This exercise uses an MCX part file provided with the tutorial,
FBM_DRILL_LESSON2_EX3.MCX. It does not use the file you saved in the previous exercise.

» Identify Holes for Deep Drilling
1 From the Mastercam menu, choose File, Open.
2 In the Open dialog box:

a Open the tutorial part: FBM_DRILL_LESSON2_EX3 .MCX.

b Click OK.
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3 From the Status bar Gview menu, choose

) Top (WCS) Alt+1
Back (WCS). i Front (WCs) Alt+2
| Back (wcs) Alt+3
& Bottom (WCS) Alt+4
[ Right (WCS) Alt+5
B Alt+6

& MNormal View i

e Gview = Cplane
§E Gview = Tplane

Planes Z‘ 0.0 v

4 Fit the part to the screen, é and then change your shade settings to Wireframe. @
Your part should look similar to the following picture:

Z
w—
Guiew BACK, WS TOP T,/CplanaBACK,

The markups in the sample picture identify the two @3.3mm holes in the model that are
defined as deep holes.
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5 Rotate the part and zoom in to get a better J j
view of the depth of the @3.3mm holes. g]/

el

» Create the FBM Drill Operation

1 Ifa Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

This creates a Machine Group in the Toolpath Manager.

2 Choose Toolpaths, FBM Dirill.

AELEGEN Screen  Art  Settin

If the FBM Drill dialog box opens to the [® Femoril..
Setup page parameters, do not modify B Fav M.
them.

[& Contour...

3 Choose Hole Detection in the Tree View
pane.

: GiE Mapping
. . & Deep Driling
The Hole Detection page displays. Spet Dillng
Pre-driling
= Hole miling
& Circle Mil
& Helix Bare
Toaks:
Linking Parameters
=] Additional settings
Coolant
Az Combination
Mize Values
Featuies
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4 In the Hole Detection page:

a Make sure that Include blind holes is [l include iind holes

selected. The two @¥3.3mm holes to Inclucte charmfers
isolate are blind holes. [Include splithales

.. . V] Limit hto BACK ‘D
b Make sure that Limit search to plane is s sl

selected, and then choose BACK from [ ]set normals toward tool plane on detect
the drop-down list.

Minimurm diameter s

Maximurn diameter 25.0

Note: Settings for Include chamfers, Include split holes, and Machine co-axial holes with
gaps do not affect detection for this exercise.

5 Choose Deep drilling in the Tree View pane.

The Deep drilling parameters display. The
default setting for this page is deactivated
(the Deep drilling check box is unselected).

6 Select the Deep drilling check box to activate the function for the FBM Drill operation, and
to make available the parameters on the page.

Notes:

* A single hole may have pre-drilling cycles that qualify for deep drilling, and final drill cycles
that do not. In this situation, Mastercam utilizes deep drilling parameters only for the hole’s
pre-drill cycles.

e Ifdeep drilling is deactivated, FBM Drill attempts to use the shortest tool possible for all holes
to reduce flex or deflection, and applies normal drilling strategies.
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7 In the Deep drilling page, enter the following additional settings:

[V Deep drilling

/Use Deep Drilling when hole depth |y i a0 | \
to diameter ratio is greater than | |
Cut entire haole with long drill v |
| 50.0 |
Deep drilling cycle
Chip Break v

a Set the length-to-depth ratio (L/D) to 8.0. FBM Drill uses the deep drilling parameters
when the ratio of the hole length to its diameter is greater than the specified L/D value.

b From the drop-down list, choose Cut entire hole with long drill. (These options are
explained in About FBM Deep Drilling Strategies on page 65.)

¢ Verify that the Deep drilling cycle is set to Chip Break.
8 Choose Spot drilling in the Tree View pane.

The Spot drilling page displays.

9 Deselect the Spot drilling check box to N
disable these cycles in the FBM Drill Mlspsiliig
operation.

15 =] Setup
The Spot drilling page status changes to ET CIS———

disabled in the Tree View pane. Hole Mapping
\ + Deep Drilling
e = oot Crilling
Fre-drilling
=@ Haole milling
& Circle Mill
& HelixBore
+ Tools
Linking Parameters
=] Additional settings
Coolant
Axis Combination
MiscWalues
~ Features

10 Choose Tools in the Tree View pane.
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The Tools page displays.

11 In the Tools page, enter the following settings:

Tool selection Hale bottom geometry
Diameter matching tolerance 0.025 . ]
| = geometry angle i
[[Use hoth inch and metrictools = —
Toaol tip match tolerance | 2.0
[JUse tools in MCX (degrees) 1
[W]Use tool library
L Create as needed
Tool Library

CAMCAMXMMILLTOOLS

Mill_MM TOOLS v|

G'D_D| creation \

[V] Create only standard sizes t

If hole exceeds flute length

[V] Consider flute length
(@) Create one tool for all depths

() Create one tool for each depth

(C) Create tools in length increments of | 75.0 %

\ & J

Select Use tool library and verify that the selected library is Mill_MM.TOOLS.

Select Create as needed.

Select Create only standard sizes.

6 T 9

Select Consider flute length.
e Select Create one tool for all depths.

12 In the top left corner of FBM Drill dialog box, click the Detect button.

FBM Drill analyzes the solid model based on your selections.
When finished analyzing features, FBM Drill displays the Features page.

13 Your features list should match the following picture.

[ Display all normals 2 features, 0 selected
St Holetype Dia. = Plane 21 CEmin | €. | E. Finish tool
Dl T3TTTBACK 012737447 JAET Y “MCx: DRILL, 3.3 dis, 122.45039384 langth, 118.0 tip angla}”

Drill 33 BACK -100.12737497 34.87.. * MC: DLV\#L, 3ddia .
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The icon /¥ in the Features page indicates that the features can be machined with the
assigned tool.

TIP: The Features page picture shows how the assigned tool information displays when the
mouse hovers over the Finish tool column.

o

For this operation, FBM Drill creates a custom ¥3.3mm drill 122.0mm long to drill the deep
holes in a single drill cycle.

Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine the
detected features with the assigned tool.

Note: You learn more about adding and modifying tool assignments in Lesson 4, “Assigning
Tools” on page 81.

14 When FBM Drill completes the toolpath

K . Operations Manager [q [§
generation, the Toolpath Manager lists Toskoaths [solds | art
the results. ek Hhik E@at 7 ?

BEFvaG$ %G

= B8 Machine Group-1

You should see the following:

+ One FBM Dirill operation in the s
machine group (#1) f B}D ;::jstl\g;s[wcsz TOP] - [Tplane: BACK]

2 - Drill/Counterbore - [WCS: TOP] - [Tplane: BACK]

-] Parameters

B #1-M3.30 DRILL -

Geometry - (2) Points

ZE Toolpath - 4.7K - FBM_DRILL_LESSON2_EX3.NC - Program # 0

¢ One drill cycle to drill both @3.3mm
holes in the BACK plane (#2)

» Save the FBM Drill Operation and its Toolpaths
1 Choose File, Save As.
2 In the Save As dialog box, do the following:

a Add your initials to the tutorial part name, for example:
FBM_DRILL_LESSON2_EX3_LGN.MCX

3 Click OK to save the file.

This completes the exercise.
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About FBM Deep Drilling Strategies

The Deep drilling page offers the following deep drilling strategies to choose from:

Cut entire hole with long drill

Split through holes between faces

Dill to maximum and finish with a long tool
Crill ta masimum and warn user

Cut entire hole with long drill

[eep drilling cycle
Chip Break w |

= Split through holes between faces—Uses a shorter tool to drill
through holes by approaching them from both faces. The
Primary face depth percentage field lets you set the maximum

amount of the hole to drill from the primary face (the face ‘
where the hole was defined). The percentage you enter also
determines the minimum length of the tool used. For example, ‘

a value of 75% means that Mastercam drills 75% of the hole
from the primary face and the remaining 25% from the
secondary face.

= Drill to maximum and finish with a long tool—First drills as

much of the hole as possible with the shortest tool. Then
finishes the hole with longer tools utilizing the deep drilling
cycle. This strategy may use several tools in an effort to
]I

maintain rigidity.

= Drill to maximum and warn user—Mastercam does not
completely drill the hole and displays a warning in the Features L '

page.

= Cut entire hole with long drill—Uses only one long drill for the
entire drilling cycle.

IMPORTANT: Mastercam applies an automatic overlap to all ‘
through holes based on the additional break-through and tip ‘

compensation settings you define in the Linking Parameters
page. You learn about this in Lesson 5 on page 117.

y
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Skills Challenge

Congratulations! You have completed Lesson 2, “Adding Drill Cycle Operations”.

As a challenge to the skills you learned in this lesson, try one or more of the following exercise
suggestions.

Using any of the files you saved in this lesson:

= Backplot the toolpaths.

= Modify the FBM Drill parameters to add or remove one or more types of drill cycles covered
in this lesson (spot, pre-drill, and deep drill). Then regenerate the toolpaths and view the
results in the Toolpath Manager. How did they change? Do you understand the change?

Using the file you saved in Exercise 3 on page 64:
1 Modify the Deep drilling strategy.
2 Regenerate the FBM Dirill operation in the Toolpath Manager and view the results.

3 Think about how the hole L/D ratio, stock material, and available tools influence which
deep drilling strategies are best for specific parts. Could you develop a few best practices
based on your conclusions?



LESSON 3

Adding Hole Milling Operations

In this lesson, you configure FBM Drill to generate large hole milling operations in addition to drill
cycles. This technique solves the problem of machining holes larger in diameter than your available
drills. It is also useful for creating flat-bottom holes without using mill tools with drilling cycles.

The Hole Milling parameters you define tell FBM Drill when to switch from generating a drill cycle
to a hole milling toolpath, and whether to generate Circle Mill or Helix Bore toolpaths when hole
milling is required.

Lesson Goals

= Use FBM Drill to generate Circle Mill hole milling toolpaths in addition to drilling cycles.

= Change the FBM Dirill operation parameters to remove pre-drill cycles for Circle Mill
toolpaths.

= Change the FBM Drill operation parameters to create Helix Bore toolpaths instead of Circle
Mill toolpaths for large hole features.

Exercise 1: Activating FBM Drill Hole Milling

This exercise teaches how to create FBM Drill-generated hole milling toolpaths in addition to drill
cycles. You activate hole milling parameters, define large hole criteria, and configure Circle Mill
toolpath parameters for the large holes you want milled.

» Identify Large Holes to Mill

1 From the Mastercam menu, choose File, Open.
2 In the Open dialog box:

a Open the tutorial part file: FBM_DRILL_LESSON3 .MCX.

b Click OK.



68 + FBM DRILL

3 From th_e Status bar Gview menu, choose R e pren,
Isometric (WCS). B o wes) e
A Back (WCs) Alt+3
& Bottom (WCS) Alt+4
£ Right (wcs) Alt+5
B Left (wes) Alt+6
|58 1sometric (wcs) Alt+7 ]
—
& MNormal View
BE Guiew = Cplane
GE Guiew = Tplane
Saved as IS0

4 Fit the part to the screen Q and shade it. o Your part should look similar to the
following picture:

> -

i

The numbers in the sample picture identify the three large hole features in the model.
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5 Use functions in the View menu to T e ———
dynamically rotate, spin, and pan the part Toggle Operations Manager A0

in the graphics window to examine its = Toggle Multi-Threading Manager
features.
Viewports L
TIP: Switch to Wireframe shade settings to @ Ft Glteel
get a better view of the hole features in the & Repaint &
= model. i
i Zoom Window F1

6 Use the Analyze Dynamic function = S Saet Sl
. . . #=f Un-Zoom Previous [ .5 F2
demonstrated in Lesson 1, “Working with .
n-£oom .. +|
2 un-z 8 Alt+F2

Solid Models and FBM Drill” to measure

. D Zoom InfoOut
the large hole diameters.

2 Zoom Selected

The hole features—as they are numbered —— :
in Step 4’s illustration—are defined in the P ,
part specification as follows:

@ (¥20.0mm through hole
@ ©20.0mm counterbore hole with a @16 .0mm through hole

@ ©22.0mm blind flat-bottom hole

» Create the FBM Drill Operation

1 Choose Toolpaths, FBM Drill.

ACGIEGEN Screen  Art  Settin

If the FBM Drill dialog box opens to the (@ Fem il
Setup page parameters, do not modify B Fe wil..
them.

[& Contour...

2 Choose Hole Detection in the Tree View
pane.

o
& Deep Dilling
Spot Diiling

Fre-diiling
=& Hole miling
& Circle Mil
& Helix Bore
Took
Linking Parameters
= Additional seftings
Coolant
Aiz Combination
Mizc Yalues
Featuies

The Hole Detection page displays.



70 + FBM DRILL

3 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers |Fr0m1 plane v |
[ Include split holes -m

Limit search to plane | TOP v |

[] Set normals toward tool plane on detect

Minirum diameter 1
I awirum diameter 25.0
Sweep angle . " .
() Ignore I ‘

O Minimum
)
F lui
05

O Masimum

4 Choose Pre-drilling in the Tree View pane.
The Pre-drilling parameters display.

The Pre-drilling page is activated by default (Pre-drilling is selected). The option to Pre-drill
Pilot holes only is also selected.

5 Make the following changes in the

Pre-drﬂling page: |:| Fre-drill pilot holes only
. . Wi
Deselect Pre-drill Pilot holes onIy. di;mf;? Increment
| 50 | | 20 |

b Enter 5.0 in the Minimum diameter
field.

This value defines the smallest size tool
to use in pre-drill cycles.

¢ Enter 2.0 as the pre-drill tool
Increment. FBM Drill will assign
pre-drill tools in 2.0mm increments.

d Do not select Stock to leave.

]
l

[] 5tack to leave

J

-
[to ]
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6 Choose Hole milling in the Tree View pane.

= Setup
3 = Hole Detection
By. defaulj[, the page and its subpages Eai——
(Circle Mill and Helix Bore) are @ Deep Diiling
. Spot Drilling
deactivated. WY Fre-dilling

=& Hale milling
@ Circle Mill
@ Helix Bore
(L5
Linking Parameters

= Additional settings

Coalant

Axis Combination

Misc Values
Features

The Hole milling parameters display.

7 In the Hole milling page, select the Counter bores, Through holes, and Blind flat-bottom
holes check boxes.

Uze thiz toolpath operation for the following cases

(%) Circle mil () Helix bare
Counter bores Automatic tool zelection
Greater than or I aximum tool Iinimum tool
equal to diarneter diameter
[0 ]
Through holes
Greater than or
equal to
e = 50.0 = 250 |5
[0 | ! 1% [ e
: of hole diameter of hole diameter

Elind flat-bottom holes

Greater than ar
equal to

This activates the Hole milling parameters and enables FBM Drill to generate hole milling
toolpaths.

TIP: To activate the Hole milling page and the ability to generate hole milling toolpaths, you
must choose at least one of the hole type check boxes (Counter bores, Through holes, or
Blind flat-bottom holes).
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8 Enter the following values to define
minimum diameter hole milling

f Counter bores \

Greater than or

requirements for each selected hole type: equalto

a Counter bores: 20.0
b Through holes: 16.0 Thicugh holes
¢ Blind flat-bottom holes: 22.0 S

Blind flat-bottorn holes

Greater than or
equal to

=y

d Leave the milling toolpath type setting
as Circle mill.

Uze this toolpath operation for the following cases

(&) Circle mill () Helix bore

e Leave the default Automatic tool
selection settings as shown. Mastercam M iy
. . aximum tool Iinimum toaol
considers only tools that fall within the diameter diameter

specified range when selecting tools for n ! I E I
= =

hole milling.
of hole diameter of hole diameter

Automatic: tool selection

A green check mark displays next to the
Hole milling page in the Tree View pane,
indicating a change in its parameters.

The Circle Mill parameters subpage is available because:

+ Hole milling is now active.

¢ Circle Mill is the toolpath type defined in the Hole milling page.

9 Choose Circle Mill in the Tree View pane.
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The Circle Mill parameters page displays.

|| Single pazz circle mill || Dizable pre-driling Lv| Depth cuts
Firish (@ Use Circle Mill defaults
(3 Use Circle Mill defaults () % of diameter A0.0
% i 10.0
() % of diameter T
50
1 1.0
1
Entry / Exit
Fough nitry / Exi
(#) Use Circle Mill defaults Start angle 0.0
O % of diameter 400 Entry/exit arc sweep 450
200 Start at certer

2

[ Perpendicular entry Overlap | 10.0
Stock :
Helical entry

Stock to leave on i) E

i Mirirad | 25.0 4 Maw rad | 50.0
Stock to leave on 0.0

floors Output arc moves Tol | 0.02

Cutting method Climb v

a2

Use long tool values when lengthto | 0 | 100

Campensation Camputer v diameter ratio is areater than:

These parameters define Circle Mill roughing and finishing passes, and set toolpath
parameters for stock to leave, depth cuts and entry/exit motion.

They also define the cutting method and the type of cutter compensation for your FBM
Drill-generated Circle Mill toolpaths.

Accept the defaults. The purpose of this step is to show where to make any changes
necessary for your specific application.

IMPORTANT:

* You can also customize FBM Drill-generated toolpaths by accessing their parameters
from the Toolpath Manager before posting.

* If you customize FBM-generated toolpaths, do so only when you are sure that you will not
regenerate the FBM parent operation.

* Regenerating the FBM parent operation creates all new toolpaths, overwriting any
customizations made from the Toolpath Manager.

10 In the top left corner of FBM Drill dialog box, click the Detect button.

FBM Dirill analyzes the solid model based on your selections.

When finished analyzing features, FBM Drill displays the Features page.
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11 Your features list should match the following picture:

| Digplay all normals 17 features, 0 selecte
State  Hole type Dia. Flane 21 [epth CB C5 Blind Split Finish tool

J Dl 40 TOP 0o 50 M DRILL, 4.0 dia, 50.0...
‘ Dl 40 TOP 0o 50 M DRILL. 4.0 dia, 50.0...
J Dl 40 TOP 10.0 10.0 ® M DRILL, 4.0 dia, 50.0...
J Dl 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
J Diill 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 0o 50 M DRILL, 5.0 dia, 50.0...
‘ Dl 50 TOP 10.0 10.0 ® M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 10.0 10.0 ® M DRILL, 5.0 dia, 50.0...
J Dl 50 TOP 10.0 10.0 R M DRILL, 5.0 dia, 50.0...
" Liill a0 10F 100 100 R DRI 50 dia SO0
r Circle mil 16.0 TOP 50 10.0 M ENDMILLT FLAT, 8.
J Circle mil 20.0 TOP 0o 50 M ENDMILLY FLAT, 8.
J Circle mil 20.0 TOP 10.0 50 R R M ENDMILLY FLAT, 8.

Circle mil 220 ToP oo a0 # # MC: ENDMILLT FLAT. 8.

m * O [[] Select coavial features [_

FBM Dirill detects four features that meet the large hole criteria you defined. Their hole
type in the Features page list is set to Circle mill. FBM Drill assigns flat endmills to the
Circle Mill hole types.

Click OK in the FBM Drill dialog box to generate the toolpaths needed to machine
the detected features.
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12 When FBM Drill completes the toolpath L 18 - Peck Dril - [WCS: TOP] - [Tplane: TOF]
generation, the Toolpath Manager lists the -[5) Parsmeters
- ® #2-M5.00 DRILL- 5. DRILL
results. -[E] Geometry - (4) Points
5
. - 51K - ERM_DRII_| _LG_TooL
YOU. ShOU‘ld see the followmg FBM (_E—--D 19 - Circle Mill - [WCS: TOF] - [Tplane: TOP]
Drill-generated toolpaths: - Parameters
- # #7 - M8.00 ENDMILLL FLAT - 8. FLAT ENDMILL
¢ One FBM Dirill operation in the 8 Geometry - (1) Points
: p -ES Toolpath - 5.4K - FBM_DRILL_LESSON3_LGN_TOOL
machine group (#1) = 20 - Circle Mill - [WCS: TOP] - [Tplane: TOP]
. . D Parameters
¢ Seven spot drill operations (#2-8) - #7 - M8.00 ENDMILLL FLAT - 8. FLAT ENDMILL
. .. . . --[8] Geometry - (1) Points
¢ Ten pre-drill and finish drill operations B Toolpath - 6.1K - FBM_DRILL_LESSON3_LGH_TOOL
(#9_18) = 21 - Circle Mill - [WCS: TOP] - [Tplane: TOP]
B Farameters
¢ Four Circle Mill toolpaths (#19-22) W #7- M8.00 ENDMILL1 FLAT - 8. FLAT ENDMILL
--[El Geometry - (1) Points
For each of the large hole features, FBM &S Toolpath - 5.3K - FBM_DRILL_LESSON3_LGN_TOOL
. . . =~ 22 - Circle Mill - [WCS: TOP] - [Tplane: TOP]
Drill creates one spot drill operation and " &) Forometers
two pre-drill operations. B #7 - M8.00 ENDMILLL FLAT - 8. FLAT ENDMILL
-8l Geometry - (1) Points

L - Toolpath - 5.4K - FBM?DRILL?LESSON37LGN7TC19V

< ¥

» Backplot All Operations for Large Hole Features

1 In the Toolpath Manager list, use the [Ctrl+Click] method to select the toolpaths
numbered 4-6 (spot drills), 9-14 (pre-drills), and 19-22 (Circle Mill toolpaths).

2 In the Toolpath Manager, click the Backplot selected operations button. @

The Backplot dialog box and Backplot VCR bar open.

3 In the Backplot dialog box, select the
Display tool, Display holder, and Quick
verify buttons.

~ Backplot

4
0@

These options display a simulation of a
tool and holder during backplot, and
shade the toolpath.

4 Use the buttons and sliders on the Backplot VCR bar to backplot the operations.

Click Play [E to begin the backplotting action.
5 When finished, click OK in the Backplot dialog box to exit the Backplot function.
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» Remove Pre-drill Cycles for the Circle Mill Toolpaths

1

In the Toolpath Manager, click the FBM
Drill Parameters.

The FBM Drill dialog box opens.
Choose Circle mill in the Tree View Pane.

The Circle Mill parameters page displays.

Select Disable pre-drilling.

This suppresses spot drill and pre-drill
operations for large hole features that will
be circle milled.

Operations Manager

(-1

Toolpaths | solids | Art
vk ik E@dah 2 ?
=i vahG$ 5@

= B8 machine Group-1 A
-4l Properties - Generic Mill
8% Toolpath Group-1
£F-a6 FBM Drill
A o Dl - wCs: 10~ [Tplane: 107
| Parameters
rill/ Counterbore - [WCS: TOP] - [Tplane: TOP]

i i.# #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL

Dizable pre-diiling

) % of diameter 10.0

[ Single pass circle mill
Finizh
(®) Use Circle Mill defaults

50
1

Click OK in the FBM Drill dialog box to accept your changes.

In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all

new toolpaths for the operation.

When FBM Dirill completes the toolpath generation, the Toolpath Manager lists the results.

You should see the following:

¢ One FBM Drill operation in the machine group (#1)

+ Four spot drill operations (#2-5)
+ Four drill operations (#6-9)
¢ Four Circle Mill operations (#10-13)

Backplot all operations to verify that no spot drill or pre-drill operations exist for holes

machined by the Circle Mill toolpaths.

» Save the Part File

1
2

Choose File, Save As.

In the Save As dialog box, do the following:

a Add EX1 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON3_EX1_ [your intitials].MCX

b Click OK to save the file. This completes the exercise.
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Exercise 2: Changing the Hole Milling Toolpath Type

In this exercise, you learn to change the type of hole milling toolpaths FBM Drill generates.

1 Open the MCX part file you saved on page 76 in Exercise 1-for example,
FBM_DRILL_LESSON3_EX1 [your intitials].MCX.

2 In .the Toolpath Manager, click the FBM = e
Drill Parameters. Toolpaths | solids | Art

a1 W Hhix E@ol 2 2
The FBM Drill dialog box opens. =@ vaD & %@

3 Choose Hole Milling in the Tree View pane. | = 88 machine Group-1 S
&AL Properties - Generic Mill
28 Toolpath Group-1
&% FBM Drill
i FParameters
rill/Counterbore - [WCS: TOF] - [Tplane: TOF]

- # #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL

4 Choose Helix bore as the hole milling
toolpath type.

Uze thiz toolpath operation for the following cases

O Circle mil (%) Helix bore

In the Tree View pane, FBM Dirill =

= Hole milling
deactivates the Circle Mill subpage. The @ Circle Mil
Helix Bore subpage is available. Helix Bore
5 Choose Helix Bore in the Tree View pane.
The Helix Bore parameters page displays.
[[] Disable pre-driling
Fiough Stock
FiaEly alialy a0 fvt:"c;k to leave on 0o E
Nurnber of rough passes 1 Stock to leave on 0.0
floars
Rough pass stepover 30.0 %
Entryp / Exit
Long tool rough pass stepover 10.0 %
Start angle 0.0
Feedrate at final depth 100.0 %

Entry/exit arc sweep 45.0

Start at center

Finish
[ Perpendicular entry Overap | 10.0 %

Firish pitch 20
Firish stepover 100 x

Output arc moves for helives
Long tool finizh stepover RO b4

Talerance bz
Feedrate 125.0 %

Compensation Computer A
Spindle zpeed [RFPM] 2000 %

Use long tool values when lengthto | oy | 10,0
diameter ratio is greater thar:
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These parameters define roughing and finishing passes, and the cutting parameters and
compensation options for the Helix Bore toolpaths that FBM Drill generates.

The Finish check box makes it easy to activate/de-activate the finish pass options.
Typically, if you use this option, you would set the Stock to leave values to 0.

You can also set feed rate overrides separately for each type of cut (rough and finish).

6 Select Disable pre-drilling.

Dizable pre-drilling

7 Click OK in the FBM Dirill dialog box to accept your changes.
8 In the Toolpath Manager, the FBM Drill operation is marked “dirty” because you modified

its parameters. Click the Regenerate all dirty operations button. T

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all

new toolpaths for the operation.

9 When FBM Dirill completes the toolpath
generation, the Toolpath Manager lists the
results. You should see the following:

¢ One FBM Drill operation in the
machine group (#1)

+ Four spot drill operations (#2-5)

¢ Four drill operations (#6-9)

¢ Four Helix Bore toolpaths (#10-13)

~ =
=&

Operations Manager [T] m

Toolpaths | solids | Art

ek i EPah 2 ?

vaG $ %G

E FParameters A
. # #2-M4.00 DRILL - 4. DRILL

-[E] Geometry - (1) Foints

E Toolpath - 4.4K - FBM_DRILL_LESSOM3_LGN_TOOL

=7 8 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

D Parameters

. ¥ #5-M5.00 DRILL- 5. DRILL

-[B] Geometry - (&) Points

E Toolpath - 5.5K - FBM_DRILL_LESSON3_LGN_TOOL

== 9 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

B Farameters

.. ® #5-M5.00 DRILL - 5. DRILL

-[E] Geometry - (4) Points

§ Toolpath - 5.1K - FBM_DRILL_LESSON3_LGN_TOOL

=

-

{5+ 10 - Helix Bore - [WCS: TOP] - [Tplane: TOP] \

=-f# 11 - Helix Bore - [WCS: TOF] - [Tplane: TOF]

=7 12 - Helix Bore - [WCS: TOF] - [Tplane: TOF]

== 13 - Helix Bore - [WCS: TOP] - [Tplane: TOP]

{{7) Parameters

. # #7- MB.00 ENDMILL1 FLAT - 8. FLAT ENDMILL
Geometry - (1) Points

.82 Toolpath - 9.7K - FEM_DRILL_LESSON3_LGN_TOOL

E Parameters

. # #7- M8.00 ENDMILL1 FLAT - 8. FLAT ENDMILL
-[E] Geometry - (1) Foints

E Toolpath - 9.5K - FBM_DRILL_LESSOM3_LGN_TOOL

D Parameters

. #7- M8.00 ENDMILL1 FLAT - 8. FLAT ENDMILL
-[B] Geometry - (1) Points

E Toolpath - 10.1K - FBM_DRILL_LESSOM3_LGN_TOO

B Parameters
.. #7- M8.00 ENDMILL1 FLAT - 8. FLAT ENDMILL
-[E] Geometry - (1) Points

 Toolpath - 9.7K - FEM_DRILL_LESSONB_LGN_TOEJy

“
¥
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10 Choose File, Save As.
11 In the Save As dialog box, do the following:

a Change EX1 to EX2 in the tutorial part File name-for example:
FBM_DRILL_LESSON3_EX2_[your intitials].MCX

b Click OK to save the file. This completes the exercise.
Congratulations! You have completed Lesson 3, “Adding Hole Milling Operations”.
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LESSON 4

Assigning Tools

In this lesson you manage FBM Dirill’s automatic tool assignment using options in the Tools page
and in the Hole Mapping page. These options control the tool sources FBM Drill can access, and the
tools it selects or creates for detected features. You also override automatic tool assignment by
manually assigning tools in the Features page.

Lesson Goals

= Review FBM Drill’s tool source and tool selection hierarchy.
= Choose a tool library for an FBM Drill operation.

= Use the Features page to change automatic tool assignments, including a standard tool
that FBM Drill creates.

= Activate hole mapping for an FBM Drill operation, load and then modify a MaP file.

= Add a custom tool to the FBM Drill standard tools table file, and then use it in an FBM Drill
operation.

Tool Sources

In the Tools page, you define the tool sources available to the FBM Drill operation.

Tool zelection Hole battom geometry
Diameter matching tolerance 0.025

: : = geometry angle L
[ Use bath inch and metric toals

Tool tip match tolerance I
[JUse tooks in MCx (degress] 20
Use tool library
L Create as needed

Tool Library

CAMCAMEANMILLATOOLS

Mill_tM.TOOLS v

e

Tool creation

Create only standard sizes ‘ ‘ ‘
[ Consider flute length

If hole exceeds flute length 1

[750



82 « FBM DRILL

You can use tools already in the Mastercam part file and tools in a selected tool library. You can also
allow Mastercam to create standard- or custom-sized tools when necessary, based on the
parameters you define.

FBM Drill accesses a special tool table file installed in the Mastercam \ common \¥BM folder when
creating tools. The file is formatted as a Microsoft Excel spreadsheet (FomToolTable.XLs) and, for
workstations that do not include Excel, a comma-delimited file (FbmToolTable.CsV) is also
provided.

Note: You can customize the FBM tool table files by editing them in Excel or in a text editor.
However, they should be synchronized, and they must retain their default installed names,
format, and paths. Mastercam may be open during your tool table file editing session. However,
you must restart Mastercam for your changes to take effect. You learn more about this in
Exercise 4, “Customizing FBM Drill’s Standard Tool Table” on page 103.

Hole Mapping

A hole mapping file is a simple customizable data file that associates a diameter and hole type
combination with a specific tool. You activate FBM Drill’s hole mapping feature in the Hole
Mapping page. When you activate the Hole mapping feature/page, you can create, edit, or load a
hole mapping file for use in the current FBM Drill operation.

FBM Drill uses data in the selected hole mapping file (MaP) to automatically assign specific tools to
specific hole features (as defined by a combination of diameter and hole type).

[¥] Hole mapping

#  Dia Hole type Finizh tool
il 40 Dl LIB: DRILL. 4.0 dia, 50.0 length, 118.0 tip angle
2 80 Tap RH MC:: SPOT DRILL, 5.0 dia, 50.0 length, 30.0 tip angle
3 85 Dl #L5: DRILL, 8.5 dia, 0.0 length
4 100 Ream #L5: REAMER, 10.0 dia, 0.0 length, Pilot 9.6
b | 185 Tap RH UNDEFINED ‘
Add | \
! \
: M A
i
1
|
1
I
[
/
[
4
4
VA

@ @ @M Drill Hole Map. MA&P — v)




FBM Drill Tool Selection

Tool selection can be limited to any combination of the following sources (shown here in

hierarchical order):

1 Tools from an activated hole mapping file (MaP).

2 Tools assigned to spot drills in the FBM Drill operation.
(You learned about this in Lesson 2, “Adding Drill Cycle Operations” on page 45.)

Tools defined in the Mastercam part file. (MCX)

Tools in a selected tool library (ToOLS).
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Standard- or custom-sized tools that FBM Dirill creates by referencing the standard tools
table (xLs/csv).

TIPS:

finds.

Lse tools in MO [T Uze toals in M

[#] Create as needed

|Jze tool library

* In the Tools page, red lines connecting the tool source check boxes show the hierarchical
order in which Mastercam searches for tools to assign. It assigns the first suitable tool it

U ge taols in M

Uze tool libram
Create az needed

* The Features page Finish tool column and its right-click menu option lists tools with a
prefix. The prefix identifies the tool source-MCX (Mastercam part file), LIB (selected tool
library), and XLS (created using FBM Dirill’s standard tool table file).

Ciill

Dl
Dl
Dl
Dl
Dl
Dl
Drill
Dl
Drill

L & & & & 8 & & 8 8

4.0 TOF 10.0 10.0

\DRILL, 5.0 dia, 17.5 length, 118.0 tip angle

:|SPOT DRILL, 5.0 dia, 50.0 length, 90.0 tip angle

NTER DRILL, 5.0 dia, 50.0 length, 90.0 tip angle

DMILL1 FLAT, 5.0 dia, 50.0 length, 0.0 tip angle

POT DRILL, 5.0 dia, 50.0 length, 0.0 tip angle

P RH, M5x0.8, 50.0 length, 0.0 tip angle, 5.0 OD, Pilot 4.2
P RH, M6x1, 50.0 length, 0.0 tip angle, 6.0 OD, Pilot 5.0
RILL, 5.0 dia, 0.0 length

MDMILL1 FLAT, 5.0 dia, 0.0 length, Pilot 6.0

EAMER, 5.0 dia, 0.0 length, Pilot 4.6

AP RH, M5.5x0.5, 0.0 length, PFilot 5.0

AP RH, M5x0.5, 0.0 length, 5.0 OD, Pilot 4.5

AP RH, M5x0.8, 0.0 length, 5.0 OD, Pilot 4.2

AP RH, M&x1, 0.0 length, 6.0 OD, Pilot 5.0

LIB:
LIB:
LIB:
LIB:
LIB:
XLs:
XLS:
XLs:
XLs:
XLS5:

. . *
[T = - - R N N —

MC: DRILL, 4.0 dia, 50.0...
Liamp o oo azc |

Finish tool

Select normal point...
Suppress
Suppress exsiting
Delete
Summary...

‘DRILL 504, 175.. |

: DRILL. 5.0 dia, 17.5...
: DRILL, 5.0dia, 17.5...

When assigning tools, FBM Dirill attempts to match the hole diameter with the closest sized tool,
using the tool sources and parameters you define. If the hole diameter does not match the diameter
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of any available tool, FBM assigns the next smallest tool. However, this does not guarantee that the
hole can be successfully machined and that all material will be removed.

Note: FBM assigns a tool larger than the defined hole diameter only when the hole size matches
the tool’s pilot hole diameter.

Exercise 1: Selecting a Tool Library

In this exercise, you create an FBM Dirill operation and limit FBM Drill tool selection to a specified
tool library.

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part file: FBM_DRILL_LESSON2 . MCX.

Note: This is the same file used in Lesson 2 (page 45).

3 From the Status bar Gview menu, choose

Isometric (WCS). B Top (WCS) Alt+t
B Front (WCS) Alt+2
B4 Back (WCS) Alt+3
@ Bottom (WCS) Alt+4
& Right (WCs) Alt+s
B Left (WCS) Alt+6
|@ Isometric (WCS) ,q|t+7|
_

™
& MNormal View
BE Guiew = Cplane
G Guiew = Tplane
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4 Fit the part to the screen, @ and then change your shade settings to Wireframe. @
Your part should look similar to the following picture:

z
k!

® LEa0_ |
Gview: IS0 WCSTOR  T/Cplane:TOP | Pelric

5 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

This creates a Machine Group in the Toolpath Manager.
6 Choose Toolpaths, FBM Dirill.

7 Choose Hole Detection in the Tree View |8 Femoril..
pane. @ FeM Mill...

ACGIEGEN Screen  Art  Settine

The Hole Detection page displays. [& contour...
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8 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers |Fr0m1 plane v |

[ Include split holes
Limit search to plane | TOP v |

[] Set normals toward tool plane on detect

Minirum diameter

I awirum diameter

Sweep angle
() Ignore
O Minimum
O Masimum

9 Choose Tools in the Tree View pane.
The Tools page displays.

10 In the Tools page, enter the following

Settings: Toal selection
Diameter matching tolerance
[] Use bath inch and metric toals

b Deselect Create as needed. [ Use tooks in MC
Use tool library
[ Create az needed

a Select Use tool library.

Tool Library

CAMCAMEANMILLATOOLS

|BIG_MM.TOOLS [v

Tool creation

Create only standard sizes

Conzider flute length

Create one tool for all depths

Create one tool for each depth

Create toolz in length increments of 5.0



ASSIGNING TOOLS - 87

¢ Choose BIG_MM.TOOLS from the Tool

libl‘ary d]jop_dOWn list. T ool Library

CAMCAMA#MILLATOOLS
d Makes sure all other options in the

Tools page are deselected. EIGRMERIEES %
BIGMM_IMCH. TOOLS
BIG_Inch.TOOLS

CBore bran-nch. TOOLS
CBoare library-metic. TOOLS
Dr-ALUM.TOOLS
Dr-55.TOOLS
METRICSTS2.TOOLS
MILL_IMCH.TOOLS

Steel - MM.TOOLS

11 In the top left corner of FBM Drill dialog box, click the Detect button.

FBM Dirill analyzes the solid model based on your selections.
When finished analyzing features, FBM Drill displays the Features page.

Your features list should match the following picture.

| Display all nomals 14 features, 0 selectec
State  Hole type Dia. Flane Z1 Depth | CB | CS  Blind = Split ﬂ:inish tool _‘\
¢ Dl 40 TOP 0o 50 LIB: DRILL, 4.0 dia, 50.0 length, ...
¥ Dl 40 TOP 0o 50 LIB: DRILL, 4.0 dia, 50.0 length, ...
¥ Dl 40 TOP 10.0 10.0 R LIB: DRILL, 4.0 dia, 50.0 length, ...
L Diill 50 TOP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
L Dl 50 ToP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
¥ Dl 50 TOP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
E Dl 50 TOP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
¥ Dl 50 TOP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
& Dl 50 TOP 0o 50 LIB: DRILL, 5.0 dia, 50.0 length, ...
¥ Dl 50 TOP 10.0 18.0 LIB: DRILL, 5.0 dia, 50.0 length, ...
¥ Dl 50 TOP 10.0 10.0 b LIB: DRILL, 5.0 dia, 50.0 length, ...
L Diill 50 TOP 10.0 10.0 R LIB: DRILL, 5.0 dia, 50.0 length, ...
L Dl 50 ToP 10.0 10.0 b LIB: DRILL, 5.0 dia, 50.0 length, ...
¥ Dl 50 ToP 10.0 10.0 bt LIB: DRILL, 5.0 dia, 50.0 length, ...

W m O [T Select coasial features [T

FBM Drill detects 14 features in the model, 11 ¥5.0mm holes and three @4.0mm holes.
The LIB: prefix in the Finish tool column shows that all of the assigned tools were selected
from the library you specified in the Tools page.

The icon /¥ in the Features page indicates that the features can be machined with the
assigned tools.
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This completes the exercise. Please leave your screen as is, and continue with the next
exercise in the lesson.

Exercise 2: Reassigning Tools in the Features Page

This exercise is a continuation of Exercise 1, “Selecting a Tool Library”. In Exercise 2, you override
FBM Dirill’s automatic tool selection by manually assigning tools in the Features page, including a
custom tool FBM Drill creates.

Although the Features page indicates that detected features can be machined with the tools
assigned in Exercise 1, there are problems with the tool assignments.

These problems are not caused by FBM Dirill, nor are they caused by your tool selections. They
occur because the CAD model does not provide the same information as the part specification.
FBM Dirill can read only the CAD model; it relies on you to read the specification so that you can
make any necessary adjustments.

= The @5.0mm holes in the CAD model define the minor diameter of 6.0mm tapped holes
listed in the part specification. These holes should be machined with a M6x1 tap.

= The @4.0mm holes in the model define reamed holes. These holes should be machined by
a ¥4.0mm reamer defined with a @3.6mm pilot hole.

» Activate Select Common Features

1 At the bottom of the Features page, select
the Select common features check box,

and then click the button. @ Select armon featurec_BD

The Feature selection filter dialog box

displays.
2 In the Feature selection filter dialog box: — .
Feature selection filter g‘
a Click the Unselect all button. Check on the feature attributes you wish to
match when selecting common features
b Select only Diameter. [state Float
¢ Click OK. [ Hcle type [1Blind
The Feature Selection Filter dialog box Diameter L st
closes. [ Plane [ Firish tool
=1 Hale bottam

geometry

(v %] 2]
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» Assign a Tap to All 85.0mm Holes

1 In the Features page list, select one of the @5.0mm holes.

[ ] Display all narmals ( 14 features, 11 selecteD

State  Holetype  Dia. Flane Z1 Depth CBE C5 Blind Split Finish tool

e Dl 40 TOP 0o 50 LIE: DRILL, 4.0 dia, 50.571...
e Dl 40 TOP 0.0 5.0 LIE: DRILL. 4.0 dia, 501...
{ Dl . TOP 100 100 : DRILL. 4.0 d

|§\ * @ Select common features... [[] Select coasial features [

FBM Dirill selects all 11 ¥5.0mm holes in the list based on your Feature selection filter
settings.

TIP: Use the Select common features function and Feature selection filter dialog box to
quickly select all holes in the Features page list with matching attributes. This selection
= technique makes it easy to review and edit features as a group using the Features page
right-click menu options.

2 Position the cursor in the Finish tool column of one of the selected holes.

a Right-click and choose Finish tool.
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b Select LIB: TAP RH. M6x1, 50.0 length, 0.0 tip angle, 6.0 OD, Pilot 5.0 from the

drop-

| Display all normals

down list.

14 features, 11 selected

State  Holetype  Dia. Flane Z1 [epth CB C5 Blind Split Finish tool

o Dl 40 TOP 0.0 5.0 LIE: DRILL, 4.0 dia, 50.01...
o Diill 40 TOP 0.0 5.0 LIE: DRILL, 4.0 dia, 50.01...
ol Dl 40 TDF' 10.0 ‘IDD LIE: DRILL, 4.0 dia, 50.01...

3: DRILL, 5.0 dia.
i |:|F.ILL =||.:I|=

NN

LIB: DRJ]_L 5.0 dia, 50.0 Iength 118 0 tip angle F|n|~.h tool

MCX: SPOT DRILL, 5.0 dia, 50.0 length, 20.0 tip angle Select normal point...
LIB: CBORE, 5.0 dia, 50.0 length, 0.0 tip angle, Filot 4.4 Suppress

LIB: CBORE, 5.6 dia, 50.0 length, 0.0 tip angle, Filot 5.0 Suppress exsiting
LIB: CENTER DRILL, 5.0 dia, 50.0 length, 90.0 tip angle Delete

LIB: ENDMILL1 FLAT, 5.0 dia, 50.0 length, 0.0 tip angle Summary...

: REAMER, 5.0 dia, 50.0 length, 0.0 tip angle, Pilot 4.5

: REAMER, 6.0 dia, 50.0 length, 0.0 tip angle, Pilot 5.0

: SPOT DRILL, 5.0 dia, 50.0 length, 20.0 tip angle

: TAP LH, 5.0-0.8, 50.0 length, 0.0 tip angle, Pilot 4.2

: TAP LH, 6.0-1.0, 50.0 length, 0.0 tip angle, Filot 5.0

: TAP RH, M5x0.8, 50.0 length, 0.0 tip angle, 5.0 OD, Pilot 4.2

( LIB: TAP RH, Méx1, 50.0 length, 0.0 tip angle, 6.0 OD, PFilot 5.0 )

:DRILL, 5.0

NWIES|[Z)

Select common features... Y

[[] Select coaxial features

FBM Drill assigns the selected tool to all @5.0mm holes, and changes the Hole type to

Tap RH.
State  Holetype  Dia. Flane Z1 [epth CB C5 Blind Split Finigh tool
Dl 40 TOP 0o 50 LIE: DRILL, 4.0 dia, 50.01...
Diill 40 TOP 0o 50

LIB: DRILL, 4.0 dia, 50.01...

Dl TDF' ‘IDD

Note: The tool FBM Drill assigns from the library is saved to the Mastercam part file MCX). This
is standard Mastercam functionality. When you select a tool for a toolpath, Mastercam copies
the definition to the machine group. This allows someone without access to your tool libraries to
open your part file and use it.

3 In the Features page list, select one of the @4.0mm holes.



FBM Drill selects all three @4.0mm holes in the list.
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[] Display all narmals

( 14 features, 3 SE|ECtEd)

Flane

State | Holetype  Dia
Dil [

Tap RH 0O

ToP

21 [epth

CB

[B5

Blind = Split  Finigh tool

MD< TAP F|H MBx‘I 50

4 Position the cursor in the Finish tool column of one of the selected holes.

+ Right-click and choose Finish tool.

[] Display all narmals

14 features, 3 selected

State  Holetype  Dia. Flane 21 [epth

m‘l‘_!ﬁ_l‘ﬂ_ﬁﬁ-m—--——
IB: DRILL, 4.0 dia, 50.0 length, 118.0 tip angle

CB CS5  Blind  Split  Finish tool ‘

l

Te

LIB:

CBORE, 4.0 dia, 50.0 length, 0.0 tip angle, Pilot 3.6
CBORE, 4.6 dia, 50.0 length, 0.0 tip angle, Pilot 4.0

: ENDMILLL FLAT, 4.0 dia, 50.0 length, 0.0 tip angle

REAMER, 4.0 dia, 50.0 length, 0.0 tip angle, Filot 3.5
REAMER, 4.5 dia, 50.0 length, 0.0 tip angle, Filot 4.0
TAP LH, 4.0-0.7, 50.0 length, 0.0 tip angle, Filot 3.3

TAP RH, M4x0.7, 50.0 length, 0.0 tip angle, 4.0 OD, Pilot 3.3

a1 52

Ind Ts

.-;. 14 LIB:

a 14 LuB:

A 14 B

T B

L Taprm o rur T T

Select normal point...
Suppress

Suppress exsiting
Delete

Summary...

AP RH. MEx1, 50....
AP RH. MBx1, 50,
AP RH. MEx1, 50

T

The drop-down list does not contain a ¥4.0 reamer with a @3.6 pilot hole. Although it is
a standard tool size, the tool is not available in the selected library. You change the FBM
Drill Tools parameters to create the tool you need.

» Create Standard Tools

1 Choose Tools in the Tree View pane.

The Tools page displays.
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2 In the Tools page, select Create as needed
and verify that Create only standard sizes foclesection

iS selected (default) . Diameter matching tolerance 0.025
[ Use bath inch and metric toals

Note: When you activate the Create as needed
and Create only standard sizes setting, FBM
Drill uses the standard tool table file to create

standard tools for the FBM Drill operation. Sl
CAMCAMRAAMILLATOOLS
3 In the top left corner of FBM Drill dialog (BIG_MM.TOOLS A

box, click the Detect button. Tool creation
FBM Drill re-analyzes the solid model

based on your ChangeS. [ Consider flute length
If hole exceeds flute length
When finished, the Features page displays.
4 In the Features page list, select one of the @4.0mm holes.

FBM Dirill selects all three @4.0mm holes in the list because the Select common features
option is still active.

5 Position the cursor in the Finish tool column of one of the selected holes.

a Right-click and choose Finish tool.

| Display all normals 14 features, 3 selected

ate  Holetype  Dia. Flane Z1 [epth CB C5 Blind Split Finigh tool
I T T N I I
o Tan Iypp oo Jeq ([ |

MCX: DRILL, 4.0 dia, 50.0 length, 118.0 tip angle

Finish tool

' LIB: CBORE, 4.0 dia, 50.0 length, 0.0 tip angle, Filot 3.6 Select normal point...
: LIB: CBORE, 4.6 dia, 50.0 length, 0.0 tip angle, Filot 4.0 Suppress

» LIB: ENDMILL1 FLAT, 4.0 dia, 50.0 length, 0.0 tip angle Suppress exsiting

¥ LIB: REAMER, 4.0 dia, 50.0 length, 0.0 tip angle, Pilot 3.5 Delete

[ LIB: REAMER, 4.5 dia, 50.0 length, 0.0 tip angle, Pilot 4.0 Summary...

r LIB: TAP LH, 4.0-0.7, 50.0 length, 0.0 tip angle, Pilot 3.3 Ceo DRILL. 5.0 dia, B0.0...
v LIB: TAP RH, M4x0.7, 50.0 length, 0.0 tip angle, 4.0 OD, Pilot 3.3 CX DRILL. 5.0dia, 500..
: XLS: DRILL, 4.0 dia, 0.0 length g gg:t'[' :g ::: :gg
» ¥LS: ENDMILLL FLAT, 4.0 dia, 0.0 length D< DF!ILL: 5:0 dia: SDD

@S: REAMER, 4.0 dia, 0.0 length, Pilot 3.6
XLS: TAP RH, M4.5x0.5, 0.0 Tength, Filot 4.0
XLS: TAP RH, M4x0.5, 0.0 length, 4.0 OD, Pilot 3.5
XLS: TAP RH, M4x0.7, 0.0 length, 4.0 OD, Pilot 3.3

Note: FBM Dirill uses the standard tool table file to create the tools listed with an XLS: prefix.

b Select XLS: REAMER. 4.0 dia, 0.0 length, Pilot 3.6 from the Finish tool drop-down list.
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FBM Drill assigns the selected tool to all @4.0mm holes, and changes the Hole type to
Ream.

] Display all narmals 14 features, 3 selected

State  Holetype  Dia. Flane Z1 [epth CBE C5 Blind

Finizh tool

[ToP__|

0
/ Diil 50  TOP - D505 0-Hemath
Y Dl 50  TOP 00 &0 MC: DRILL, 5.0 dia, 50.0 length....

» Reassign a Tap to All 85.0mm Holes

IMPORTANT: Redetecting features overrides any manual adjustment made in the Features
page prior to the redetect! When you redetected features in Step 3 on page 92, the tap tool
assignment to all @5.0mm holes was reset back to the original @5.0mm drill assignment.

1 Repeat the steps listed for “Assign a Tap to All @5.0mm Holes” on page 89 to reassign the
LIB: TAP RH. M6x1, 50.0 length, 0.0 tip angle, 6.0 OD, Pilot 5.0 to all ¥5.0mm holes.

» Generate FBM Drill Toolpaths

1 Your features list should match the following picture.

| Display all nomals 14 features, 0 selected

State  Holetype  Dia. Flane Z1 [epth CB C5 Blind Split Finigh tool

v Ream 40 ToP oo 50 MCx: REAMER, 4.0 dia, 16.0 ler...
¥ Ream 40 Top oo 50 MCx: REAMER, 4.0 dia, 16.0 ler...
r Ream 4.0 Top oo 100 # MC: REAMER., 4.0 dia, 16.0 ler...
¥ Tap RH 50 ToP oo 50 MC: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 Top oo 50 MC: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 ToP oo 50 MC: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 ToP oo 50 MC: TAP RH, MEBx1, 50.0 length...
r Tap RH 5.0 ToP 0o 50 MC: TAP RH, MEx1, 50.0 length...
¥ Tap RH 50 ToP 0o 50 MC: TAP RH, MEx1, 500 length...
¥ Tap RH 50 Top o 180 MC: TAP RH, MEBx1, 50.0 length...
r Tap RH 5.0 Top oo 100 # MC:: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 ToP 1m0 100 # MC: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 Top 1m0 100 # MC: TAP RH, MEBx1, 50.0 length...
¥ Tap RH 50 Top oo 100 # MC:: TAP RH, MEx1, 50.0 length...

|W * Select comman features. . [[] Select coavial features r

Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine
the detected features.
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2 When FBM Drill completes the toolpath AT e ela
generation, the Toolpath Manager lists the | Tocpaths [soids | art
results. v HREPa® 7 ?
You should see the following FBM Z|vab $|x@
Drill-generated toolpaths: = BB machine Group-1 ~
-1l Properties - Generic Mill
¢ One FBM Drill operation in the 83 ;;;'%at: Group-1
. =80 ri
machine group (#1) =5 1 - FBM Drill - [WCS: TOP] - [Tplane: TOP]
. . ¢ L) Parameters
¢ Four @5011‘1111 SpOt dl'lll operatlons o3 2 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOF]
(#2-5) D Farameters
.. #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
+ Two 3.6 pre-drill operations (#6-7) -[E] Geometry - (5) Points
. . § Toolpath - 5.3K - FBM_DRILL_LESSON2.NC - Progre
¢ Three ©5.0mm pre-drill operations =7 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
#8-10) .-[7) Parameters

.. #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
Geometry - (1) Points

. .
Two @4.0mm reamer operations .28 Toolpath - 4.4K - FBM_DRILL_LESSONZ.NC - Progre

(#1 1-12) == 4 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP]
. D Farameters
¢ Three ©@6.0mm tap operations ¥ #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
(#13_15) -[E] Geometry - (&) Points

§ Toolpath - 5.5K - FBM_DRILL_LESSONZ2.NC - Progrz
= 5 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP]
D Farameters
.. #1 - M3.00 SPOT DRILL - HSS 5. SPOT DRILL
-[E] Geometry - (2) Foints
§ Toolpath - 4.7K - FBM_DRILL_LESSON2.NC - Progrz
= 6 - Peck Drill - [WCS: TOP] - [Tplane: TOP]
D Farameters
.. #2 - M3.60 DRILL - 3.6 DRILL
..[E] Geometry - (2) Points
2= Toolpath - 4.7K - FBM_DRILL_LESSONZ.NC - Pragre
== 7 - Peck Drill - [WCS: TOF] - [Tplane: TOP]
.-[7) Parameters
.. #2 - M3.60 DRILL - 3.6 DRILL
Geometry - (1) Points 3

» Save the Part File
1 Choose File, Save As.
2 In the Save As dialog box, do the following:

a Change LESSON2 to LESSON4 and add your initials to the tutorial part File name—for
example: FBM_DRILL_LESSON4_[your intitials].MCX

b Click OK to save the file. This completes the exercise.

Exercise 3: Mapping Hole Sizes to Tools and Cycles

This exercise shows how to create a custom MAP file and assign it to an FBM Drill operation.

FBM Dirill allows you to build a mapping table so that when a specific hole size is encountered
during detection, it is automatically assigned to a specific hole type, drill cycle, and tool. Defining
and activating a customized MaP file gives you full control over FBM Dirill’s tool assignment.
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You can use the same MaP file to standardize tool assignment across FBM Drill operations, or create
a unique MAP file as needed for a specific FBM Drill operation.

In this exercise, the MAP file you create automatically assigns a 6Mx1 tap to the @¥5.0mm holes FBM
Drill detects in the part file, and assigns a @4.0mm reamer with a defined @¥3.6mm pilot hole to the
¥4.0mm holes.

» Create an FBM Drill Operation

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part file: FBM_DRILL_LESSON2 .MCX.

Note: This is the same file used in Exercise 1 (page 84) It is not the file you saved in Exercise 2,
“Reassigning Tools in the Features Page” on page 94.

3 IfaMachine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

4 Choose Toolpaths, FBM Dirill.
Choose Hole Detection in the Tree View pane.
The Hole Detection page displays.

6 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers From 1 plane v
[ Include split holes
Limit search to plane | TOP w

oo

[] Set normals toward tool plane on detect

Minirum diameter 05 1
I awirum diameter 25.0
Sweep angle . " .
() Ignore I ‘

O Minimum

O Masimum '
1900 . i . rF
05

7 Choose Tools in the Tree View pane.

The Tools page displays.
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8 In the Tools page, make sure that your parameters match the following picture:

Tool selection

Diameter matching tolerance 0.025
[ Use bath inch and metric toals

[ Use tools in MCx
Use tool library

L Create as needed

Tool Library

CAMCAMEANMILLATOOLS

Mill_tM.TOOLS v

Tool creation
Create only standard sizes

[ Consider flute length

If hole exceeds flute length

[750

» Activate Hole Mapping and Create a Custom MAP File

1 Choose Hole Mapping in the Tree View
pane.

The Hole Mapping page displays.

By default, the feature and the page
settings are inactive.

2 Select the Hole mapping check box.

This activates the feature for the FBM Drill
operation and enables the parameters on
the page.

Hole battom geometry

= geometry angle L

Tool tip match tolerance [=n

[degrees) L I

Setup
= Huole Detection

& Deap Drillin
Spat Driling
Pre-drilling

=% Hole milling
& Circle Mill
& Helix Bore

Tools

Linking Parameters

Additional settings
Coolant
Axiz Combination
Wiz Values

Features

Hole mapping

# Dia. Hole type

Finigh tool
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3 Ifhole map entries are listed in the table,
click the Select all button, and then press W
the [Delete] key to clear the table. Select all

4 C(Click the Create new hole definition

button. L_| j

This adds a new row (#1) to your custom |‘3“°-"jte new hole definition
MaP file and positions the cursor in the Dia.
column.
5 Type 5.0 in the Dia. column, and then _
Hole mapping
press the [Tab] key to advance to the Hole
#  Dia Haole type Finizh toal
type column. Q 5.0 ] il UNDEFINED )

6 In the Hole type column, choose Tap RH from the drop-down list.

# Dia. Hole type Finish tool
1 50 + | LIB: DRILL, 5.0 dia, 50.0 length, 118.0 tip angle

Then press the [Tab] key to advance to the Finish tool column.

7 In the Finish tool column, choose LIB: TAP RH. M6x1, 50.0 length, 0.0 tip angle, 6.0 OD,
Pilot 5.0 from the drop-down list.

# Dia. Hale type: Firizh toal
1 5.0 Tap RH

LIE: TAP RH, M520.2, 50.0 length, 0.0tp angle, 5.0 00, Pilot 4.2
MC: SPOT DRILL. 5.0 dia, 50.0 length, 90.0 tip angle

LIE: CEMTER DRILL. 5.0 dia. 50.0 length, 90.0 tip angle

LIE: DRILL, 5.0 dia, 50.0 length, 118.0tp angle

LIE: EMDMILLT FLAT, 5.0 dia, 50.0 length, 0.0 tip angle

LIB: SF'DT DRILL th, 90.0 t e

505 ENDMILL1 FLAT, 50 dla 0.0 length, Pilat 6.0
#L5: REAMER, 5.0 dia, 0.0 length, Filat 4.5

®L5: TaP RH. M5.5x0.5. 0.0 length, Pilot 5.0

H#LS: TAP RH, MBx0E, 0.0 length, 5.0 0D, Pilat 4.5
#L5: TAP RH, MEx0.8, 0.0 length, 5.0 0D, Filot 4.2
#LS: TAP RH, MEx1, 0.0 length, B.0 0D, Pilat 5.0

This completes the first table row entry for your custom MAP file. You use a different
technique to create the second row.
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8 Right-click in an empty area of the MaP table and then choose Add.
/| Hole mapping

# Dia. Hole type Finizh tool
1 a0 TapFRH MC:: TAP AH, MEx1, 50.0 length, 0.0 tip angle, 6.0 0D, Pilat 5.0

Add |

FBM Drill adds a new row (#2) to the table and positions the cursor in the Dia. column.

# Dia. Hole type Finizh tool
1 5.0 Tap RH MOk TAP RH, MBx1, 50.0length, 0.0 tip angle, 6.0 OD, Pilat 5.0
2 [ Corill UMDEFINED

9 Type 4.0 in the Dia. column, and then press the [Tab] key to advance to the Hole type
column.

10 In the Hole type column, choose Ream from the drop-down list.

# | Dia Hale type Finizh toal
1 RO TapFRH M Cx: TAP RH, tEx1, 50.0 length. 0.0 tip angle, 8.0 0D, Filot 5.0
2 40 + | LIB:DRILL, 4.0 dia, 50.0 length, 118.0 tip angle

Diill
TapRH

TaE LH

Bare
Counter bore
Circle mil
Helix bore

Then press the [Tab] key to advance to the Finish tool column.

11 In the Finish tool column, choose XLS: REAMER. 4.0 dia, 0.0 length, Pilot 3.6 from the
drop-down list.

# Dia Hale type Finizh tool
1 R0 TapRH b TAP RH. MEx1, 50.0 length, 0.0 tip angle, 6.0 0D, Filat 5.0
2 40 Ream -

REAMER. 4.0 dia, 0.0 length, Filat 3.6

LIB DRILL, 4.0 dia, 50.0 length, 118.0 tip angle

LIE: EMDHMILLT FLAT, 4.0 dia, 50.0 length, 0.0 tip angle

LIB: TAP RH, Max0.7, 50.0length, 0.0 tip angle, 4.0 0D, Pilot 3.3
HLS: DRILL, 4.0 dia, 0.0/length

#L5: ENDMILLT FLAT, 4.0 dia, 0.0 length

LS TAP AH, M4.520.5, 0.0 length, Filat 4.0

LS TAP AH, M420.5, 0.0 length, 4,000, Pilct 35

HALS: TAP AH, 4207, 0.0 length, 4.000, Pilot 3.3

This completes the second table row entry for your custom MaP file.

» Save a Custom MAP File

1 Select the Save button to save your custom
MAP file. |@ Hole.MAP

The Hole Mapping dialog box opens.



2 In the File name field, type LESSONA4.
Hole Mapping

CAD Dats

g

Favorites

8]

|

== Al Savein:| 3 FBM 5o @® e E
‘J Name Size Type ~
MEX Eytemp File Folder
FBM Drill Hole Map.Map 1KB MAP File
Hole.map 0 KB MAF File
LESSON4.MAP 1KB MAP File

Desktop

File name: lLEssons

= Saveastype: | MAP Fies " MAP)
¥ || Recent Folders: |C:\MCAMX$\COMMON\FEM
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X
Preview
[[] Descriptar
: EX

3 Click OK.

FBM Dirill saves LESSON4 . MAP to your Mastercam installation’s \ common\ FBM subfolder,

and then closes the Hole Mapping dialog box.

Note: You can save MAP files to any location. However, MAP files you want to load in FBM Drill
operations must reside in the Mastercam installation’s \ common\FBM subfolder. Otherwise, they
do not appear in the Hole Mapping page drop-down list for selection.
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» Cancel the FBM Drill Operation

1 Your Hole Mapping page settings should match the following picture:

Hole mapping
# Dia. Hole type Finish tool
1 40 Ream MC: REAMER, 4.0 dia, 16.0 length, 118.0 tip angle, Filot 3.6
2 50 TapRH MO TAP RH, ME21, 50.0 length, 0.0 tip angle, £.0 D, Filat 5.0

@ @ @ @ LESSOMN4.MAP P

Note: FBM Drill automatically resorts and renumbers your MAP file tool list, from smallest
diameter to largest. The @4.0mm entry is now #1 in the list, followed by the @5.0mm entry as #2.

2 C(lick Cancel to close the FBM Dirill dialog

box without creating an FBM Drill [ v ]| *J\{ Q2?2
operation. Car|1AceI

-

The purpose of this step is to demonstrate that you can create a custom MAP file and save it
for use with other FBM Drill operations, when appropriate.

» Load a Custom MAP File in a New FBM Drill Operation

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part file: FBM_DRILL_LESSON2 .MCX.
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Choose No if prompted to save the
Mastercam file. M Mastercam X4

“'-":j MCX file has changed. Save it?

v JCw ]

If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

Choose Toolpaths, FBM Dirrill.
Choose Hole Mapping in the Tree View pane.
The Hole Mapping page displays.

Select the Hole mapping check box.

This activates the feature for the FBM Drill C e mons )

operation and enables the parameters on i | 0a i e el (o
the page.

Choose LESSON4.MAP from the

drop-down list. Hole. MAP [+]

FBM Dril Hole Map MAP
FBM Dirill loads the custom MaP file you —.%

created earlier in this exercise.

In the top left corner of FBM Drill dialog box, click the Detect button.
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When finished analyzing features, FBM Drill displays the Features page.

| Dizplay all normals

14 features, O selecter

-

Flane

CB C5 Bind Spit Finishtool

/

/gtate Hole type | Dia. Depth

i Ream 4.0 TOP 0.0 5.0 M REAMER. 4.0 dia, 16.0 length.
b Ream 4.0 TOP 0.0 5.0 M REAMER. 4.0 dia, 16.0 length,
& Ream 4.0 TOP 100 100 b M REAMER. 4.0 dia, 16.0 length,
¥ Tap AH 5.0 TOP 0.0 5.0 MCx: TAP RH. k5208, 50.0/length,
b Tap RH 5.0 TOP 0.0 5.0 MC:: TAP RH, M520.8, 500 length, O
¥ Tap AH 5.0 TOP 0.0 5.0 M TAP RH. k520.8. 500 length. 0
b Tap AH 5.0 TOP 0.0 5.0 M TAP RH. M520.8, 500 length, [
' Tap AH 5.0 TOP 0.0 5.0 M TAP RH. k5208, 500 length, [
¥ Tap RH 5.0 TOP 0o 5.0 M TAP RH, 5208, 500 length, [
& Tap RH 5.0 TOP 100 150 MO TAP RH, M520.8, 500 length, [
& Tap RH 5.0 TOP 1000 100 * MC:: TAP RH, 5208, 0.0 length, [
i Tap AH 5.0 TOP 100 100 = M TAP RH. k5208, 50.0 length.
& Tap AH 5.0 TOP 100 100 b M TAP RH, M520.8, 500 length, 0
¥ Tap RH 5.0 TOP 100 100 b M TAP RH, 5208, 0.0 length, [

@ = [] Select coasial features

FBM Dirill automatically assigns tools from the selected MaP file to detected holes.

10 Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine
the detected features.

When FBM Drill completes the toolpath generation, the Toolpath Manager lists the results.

You should see the following FBM Drill-generated toolpaths:

*

*

*

One FBM Dirill operation in the machine group (#1)

Four ¥5.0mm spot drill operations (#2-5)

Two @3.6mm pre-drill operations (#6-7)

Three ¥5.0mm pre-drill operations (#8-10)

Two @4.0mm reamer operations (#11-12)

Three ¥6.0mm tap operations (#13-15)

fis

Note: FBM Drill generates the same toolpaths for Exercise 3 as for Exercise 2 (page 88).

» Save the Part File

1 Choose File, Save As.

2 In the Save As dialog box, do the following:
a Change LESSON2 to LESSON4.
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b Add EX3 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON4_EX3_[your initials].MCX

¢ Click OK to save the file. This completes the exercise.

Exercise 4: Customizing FBM Drill’'s Standard Tool Table

In this exercise, you edit FBM Drill’s standard tool table file (FbmToolTable.XLS or
FbmToolTable.CSV) and add a custom-sized reamer.

After editing the file and saving your changes, you create an FBM Drill operation and assign the
new tool to all detected holes.

The CAD model used in this exercise contains 14 ¥4.015mm holes. According to the job
specifications, these are @4.0mm reamed holes. The finished part will be nickel plated. Nickel
plating adds .015mm to the reamed hole diameter.

You need a ¥4.015mm reamer to machine the holes slightly larger to achieve a @4.0mm finish hole
size after plating. For this exercise, you define this reamer with a 3.6 pilot hole.

Notes: There are many ways to create custom tools in Mastercam and in FBM Drill.
This exercise shows one method; adding the tool to a standard tool list used by FBM Drill.
Other methods include:

* Using the Mastercam Tool Manager to create a tool and save it to the part file MCX), or to a
tool library (TOOLS).

¢ Adding the tool to an FBM Drill mapping file (MaP).

» Make Backup Copies of the FBM Drill Tool Table Files

Before changing any installed Mastercam files, make copies of the files to modify. This best practice
allows you to easily restore any customized files to their original state. To restore the files, just delete
the modified file and rename the copy to its original file name.

1 Open Windows® Explorer®. Then navigate to your Mastercam installation’s \ common\ FEM
folder.

Select FbomToolTable. XLS and press [Ctrl + C] to copy the file to the Windows clipboard.
3 Press [Ctrl+V] to paste the file from the Windows clipboard.

Windows creates a file named Copy of FomToolTable.XLS in the folder.
4 Select FbomToolTable.CSV and press [Ctrl + C] to copy the file.

Press [Ctrl+V] to paste the file.

Windows creates a file named Copy of FomToolTable.CSV in the folder.
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Your folder contents should look similar to the following picture:

ldress |3 c:\Mcamx@#\common\FBM 'y

X | Name

| [EFBM Drill Hole Map.Map
= Hole.map
= LESSON4.MAP

olders

= |2 common

) acaddata

) acisdata

= [ catiadata

# ) lib3dx

I=) edgedata i3] Copy of FomToolTable.csv

+ ) editors
) FBM

» Edit the FBM Drill Tool Table File (XLS)

®

IMPORTANT: To complete this part of the exercise, your workstation must include an

installation of Microsoft Office® Excel that allows you to open a Microsoft Office Excel 97-
2003 compatible x1.s worksheet. If it does not, skip this section and begin with Edit the FBM
Drill Tool Table File (CSV) on page 106.

If the Mastercam application is open, close it.

Although having Mastercam open during the FomToolTable . XLs file editing process does
not cause a problem, you will not see any changes made to the FBM Dirill tool table file in
the current Mastercam session. Mastercam reads the FBM Drill tool table file once, the first
time you create an FBM Drill operation, and holds that information in memory for the
duration of the current Mastercam session.

Open the Excel application.

Based on your Excel version, choose File, Open or choose Open from the Windows Office
Button. In the Open dialog box, complete the following steps:

a Navigate to the Mastercam installation’s \ common \ FBM subfolder and choose
FbmToolTable.XLS.

b Click Open.

The worksheet opens in the Excel window. By default, the Inch Drills, Taps, and Mills
worksheet displays.

At the bOttOIIl Of the -EXCC-I WiIldOW, CliCk Inch Drills, Taps, z:l:d[;uITU?l Met;’dicj?rfllls, Ta':l.:,ra‘:d Mills 1"3@_
the tab labeled Metric Drills, Taps, and 'Y N

Mills. -



¥

i

TIP: If the tabs are not visible, maximize the
worksheet window. You may need to first
maximize the Excel window.

The metric worksheet displays.

M

liting
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A B C D E E G H
M Metric Drills, Taps,
and Mills
1 Tap Drill
3 \Type " Size Suffix Designation \ Pitch ccw Units
+ 1D 0.1 ol i W
5 D 0-T75 Drill 1 M
5 D 0.2 Drill ll M
(D 0.21 Drill L M
3 D 0.245 Drrill | M
5 I8 0.25 M0.25x0.075 || 0.075 0.175 M
0D 0.28 Drill i M
1D 0.3 Drill " M
24T 0.3 MQ.3X0.08 I 0.08 0.210 I M _I
3 D 0.315 Drill [ M
4D 0.35 Drill . M
58T 0.35 MO0.35x0.09 / 0.09 0.245 M
6D 0.38 Drill & M
=N | N A/——-'ﬁmﬂ*——-\ 2 nA
koM Inch Drills, Taps, and Mills (| Metric Drills, Taps, and Mills -}
This is where you add the ?¥4.015mm reamer tool definition. Adding it to the standard tool
table file makes the tool available for selection in FBM Drill Features page (when Create as
needed and Create only standard sizes are selected in the Tools page).
5 Scroll down the worksheet until you locate the ©4.0 reamer with a defined 3.6 pilot hole.
M ivietric Lrills, |aps,
and Mills
Tap Drill
Type " Size Suffix  Designation Pitch CCW " Units
3 D 39 Drill M
) D 4 Drill M
) M 4 Mill M
R 4 Reamer 3.600 M B
2CSs 4 Countersink M
3T 4 M4x0.7 0.7 3.300 M
4T 4 M4x0.5 0.5 3.500 M
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6 Use the Excel Insert command and choose to insert a blank row, either above or below the
4.0 reamer row.

Note: You could position the new tool definition anywhere in the file.

7 Select and then copy the ©¥4.0 reamer row. Press [Ctrl+C], or right-click and choose Copy.

3R 4 Reamer > 3600
32 Cs 4 Countersink o cut

33T 4 M4x0.7 0.7  3.300
34T 4 M4x0 A/ N5 3 500 I | Paste

8 Position the cursor in the Type cell of the new blank row you created in Step 6. Press
[Ctrl+V], or right-click and choose Paste.

This creates a second row containing the (34.0 reamer tool definition.

9 Position the cursor in the Size column of the new row. Change the value from 4.0 to 4.015.
Your worksheet should look similar to the following picture:

.3131 - -x v ﬁ:|4.015|4;
A B (&5 D E E G H
M Metric Drills, Taps,
and Mills
Tap Drill
Type " Size Suffix Designation Pitch CCW " Units
8 D 3.9 Drill M
I D 4 Drill M
D 4 Mill M
CiRr [4015 ] Reamer 3.600 M)
2R 4 Reamer 3.600 M
3 CS a4 Countersink M

10 Save the file and exit Excel.
11 Continue with Create the FBM Drill Operation on page 109.

» Edit the FBM Drill Tool Table File (CSV)

IMPORTANT: Use this part of the exercise only if your workstation does NOT include an
installation of Microsoft Office Excel that allows you to open a Microsoft Office Excel 97-
2003 compatible xL.s worksheet.

* If it does, go back and begin with Edit the FBM Drill Tool Table File (XLS) on page 104.
* Then continue with Create the FBM Drill Operation on page 109.

1 If the Mastercam application is open, close it.

Although having Mastercam open during the FbmToolTable. sV file editing process does
not cause a problem, you will not see any changes made to the FBM Dirill tool table file in
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the current Mastercam session. Mastercam reads the FBM Drill tool table file once, the first
time you create an FBM Drill operation, and holds that information in memory for the
duration of the current Mastercam session.

2 Open the Microsoft Notepad application. Typically, you do this by choosing Start, All
Programs, Accessories, Notepad.

From the Notepad menu, choose File, Open.

4 In the Open dialog box, complete the following steps:

a Change the Files of type to All files. G| euss ey ]
My Computer @ES of type: |AII Hles 3 |>
Encoding: [ansi |

b Navigate to the Mastercam installation’s ;
\common \ FBM subfolder and choose _
FbmToolTable.CSV. Lookin: | (3 FEM
S Eltemp
/J = FeMm Drill Hole Map.Map
L Hole.map

Recert LESSON4.MAP
& FbmToolTable.xls

= = vssver.sce Ik
¢ Click Open. |

File name: ‘Fmeoo\TabIe.csv ~ I Open 4|
.
Files of type: | Al Fies - [ cancd

Encoding: ‘ANSI v ‘

The file opens in the Notepad window.

FbmToolTable.csv - Notepad

File Edit Format View Help

-0059,97, 0011, 0sossssssassansansansansanssnssassas ~
.0063,96,0ril1l,,,,I
.0067,95,0ri1l,,,,I
20071,94,0r 11T, 0 s Tosssnssassarsansansansanssnssassas
20075,93,0r 111,00 Tossssssnssassansansassansanssnssas

I

I

I

I

.0079,92,pri11,,,,
.0083,91,pril1l,,,,
.0087,90,pri11,,,,
.0091,89,pril1l,,,,
0095, 88,0017, , 0T ssssssnssassarsansansansasssnssas
B P T e P I
20,01, MITT, 0 Tossasssnssassassansansanssnssnssns
-0105,86,0r 117, 00T ssssssnssnssansansassasssnssnssas
T T By ST 1 DR S S

5 Choose Edit, Find.
The Find dialog box displays.
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6

10

1
12

13

In the Find dialog box:

Type R,4,
a yp Find what:  [R.4. | |L_Find e

b Click Find Next. Direction Canc.g

[ Match case QUp (*Down

Notepad finds the reamer tool to copy and modify.
D,%,,Dﬁj]1,,,,M,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
i'rié.-;\r}.:aéii's'féaiiriﬁ13iiiii13iiiiiiiiiiiiiiiiiii,,,,,)

LR L 1 B B i
T4, MAX0.5,0.5, 3.5 sMysssvassnnnrasssaarasssaar s

Select and then copy the ©¥4.0 reamer row. Press [Ctrl+C], or right-click and choose Copy.

€5, 4, ,COUNTErsSInK, y oMy ysaysasassssannssssasnssas:
T4, ,MAx0.7,0.7,3. 3, ,Mysasssnnsanssassasssaanaansi
T4, ,MAX0.5,0.5,3.5, ;M55 55000000500 00008000203534  Cut

L 1

GO ) ) O N | ooy |
Paste

Delete

Select All

der List

Position the cursor at the start of the reamer line and press [Enter] to create a new blank
line in the file.

UsJ-D;sl-l" L R I N I I I N I RN I AR AR RN I RN RCRE RN B R
D DT e ) o o

Mydy  MITT, My sy assssnssssnssaanssssssssnsss

LT T e e e Sy P P e
cs, 4,,c0unters1nk,,,,M,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
T4,,M4Xo Fo0.7,3.3, .M,y s sssassassaassasasassassaassanss

Position the cursor at the start of the new blank line you created in Step 8. Press [Ctrl+V],
or right-click and choose Paste.

This creates a second row containing the ¥4.0 reamer tool definition.

In the new row, change the value from 4 to 4.015. Your entry should look similar to the

following picture:

I Py
D¢,,Drﬂ1,,,,

R
Ryd, ,Reamer, , 3.6, My s sy sasasssssssssassassssssasasss

In the Find dialog box, click Cancel.
From the Notepad menu, choose File, Save.
This saves the changes you made to the file.

Choose File, Exit.



» Create the FBM Drill Operation

1 Start the Mastercam application.
From the Mastercam menu, choose File, Open.

Open the tutorial part file: FBM_DRILL_LESSON4_EX4 .MCX.

A W N

From the Status bar Gview menu, choose

Isometric (WCS). £8 Top (WCS)

Bg Front (WCS)
£ Back (WCS)
& Bottom (WCS)
B Right (Wcs)
B Left (WCS)
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Alt+1
Alt+2
Alt+3
Alt+4
Alt+5
Alt+6

|58 1sometric (wcs)

Alt+7 ]

B

& MNormal View
WE Guiew = Cplane
GE Guiew = Tplane

5 Fit the part to the screen, # and then change your shade settings to Wireframe. @

Your part should look similar to the following picture:

EED
=

—
= }

E

6 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,

Default from the Mastercam menu.

This creates a Machine Group in the Toolpath Manager.
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7 Choose Toolpaths, FBM Dirill.

ACGIEGEN Screen  Art

Settin

|8 FBM Drill..

@ Fem mill...

[E Contour...

[ A—

8 Choose Hole Detection in the Tree View pane.

The Hole Detection page displays.

9 In the Hole Detection page, make sure that your parameters match the following picture:

Include blind holes
Include chamfers
[ Include split holes

Co-auial holes
Machine co-axial holes with gaps:

| From 1 plane

]

Limit search to plane | TOP

=]

[] Set normals toward tool plane on detect

I awirum diameter 25.0

Minirum diameter

Sweep angle
() Ignore
O Minimum
O Masimum

05

10 Choose Tools in the Tree View pane.

The Tools page displays.

e

L
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11 In the Tools page, make sure that your parameters match the following picture:

Tool zelection Hole battom geometry

Diameter matching tolerance | 0.025 |
| 1
! = geometry angle |

[ Use bath inch and metric toals

Toal tip match talerance [ ]
[ Use tooks in MCx ) L 20

Use tool library
Create as needed

Tool Library

CAMCAMEANMILLATOOLS

| MilLMM.TOOLS v

Tool creation

Create only standard sizes ‘ ‘ ‘
[ Consider flute length 1.‘.-
If hole exceeds flute length H b
Create one tool for all depths € g
Craate tc ! 78.0 | ; |

12 In the top left corner of FBM Drill dialog box, click the Detect button.

When finished analyzing features, FBM Drill displays the Features page.
Your features list should match the following picture.

| Dizplay all narmals 14 features, 1 selected

e | Holetype Dia Flane Z1 Depth CB C5 Blind Split Finigh tool

ar Leos [top oo 5o | Lo ]
TOR 0o RO

Dl 4M5

5

MCx: DRILL, 4.0 dia, 50.0 Ienth,...

v Dl 4Ms  TOP oo 50 MC:: DRILL. 4.0 dia, 50.0 length....
o Dill 4Ms  TOP 0o 50 MCx: DRILL. 4.0 dia, 50.0 length....
¥ Dl 4Ms  TOP oo 50 MCx: DRILL. 4.0 dia, 50.0 length,...
¥ Dl 4Ms  TOP oo 50 MCx: DRILL, 4.0 dia, 50.0 length,...
¥ Dl 4Ms  TOP oo 50 MCx: DRILL. 4.0 dia, 50.0 length....
¥ Dl 4Ms  TOP oo 50 MC:: DRILL. 4.0 dia, 50.0 length....
¥ Dl 4Ms  TOP o 180 MCx: DRILL. 4.0 dia, 50.0 length,...
¥ Dl 4Ms  TOP mo o 150 MCx: DRILL. 4.0 dia, 50.0 length....
v Dl 4Ms  TOP mo o 180 MCx: DRILL. 4.0 dia, 50.0 length,...
od Dl 4Ms  TOP o 150 MCx: DRILL. 4.0 dia, 50.0 length....
¥ Dl 4Ms  TOP mo o 150 MCx: DRILL. 4.0 dia, 50.0 length....
¥ Dl 4Ms  TOP mno o 150 MCx: DRILL, 4.0 dia, 50.0 length,...

|W m @ = o [ Select coaial features [_fr
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FBM Drill detects 14 ¥4.015mm holes in the model.

» Assign the 84.015 Reamer to All Detected Features

1 In the Features page, click the Select all
button.

FBM Drill selects all features in the list.

[] Display all narmals 14 features, 14 selected

State  Holetype | Dia. Flane Z1 Depth CB | CS5 Blind Split Finish tool
: 0 DRILL, 4.0 dia, 50.0 length,...|
DRILL, l

DRILL,
DRILL. 4.
DRILL.

DRILL.
DRILL. 4.

2 Position the cursor in the Finish tool column of one of the selected holes.
a Right-click and choose Finish tool.
b Select XLS: REAMER. 4.015 dia, 0.0 length, Pilot 3.6 from the drop-down list.

[ Display all narmals 14 features, 14 selected

State  Holetype  Dia. Flane 21 [epth CB C5 Blind Split Finigh tool |

MCX: DRILL, 4.0 dia, 50.0 length, 118.0 tip angle
LIB: ENDMILL1 FLAT, 4.0 dia, 50.0 length, 0.0 tip angle

LIB: TAP RH, M4x0.7, 50.0 length, 0.0 tip angle, 4.0 OD, Pilot 3.3
XLS: DRILL, 4.0 dia, 0.0 length

XLS: ENDMILLL FLAT, 4.0 dia, 0.0 length
XLS: REAMER, 4.0 dia, 0.0 length, Pilot 3.6
: REAMER, 4.015 dia, 0.0 length, Pilot 3.6
RS TAP RA, WERILS, U0 Tength, &.0 00, FIlot 3.5
XLS: TAP RH, M4x0.7, 0.0 length, 4.0 OD, Pilot 3.3
(ID) XLS: TAP RH, M4.5x0.5, 0.0 length, Pilot 4.0

Suppress
Suppress exsiting

Delete
Summary...

LA

-
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FBM Dirill assigns the selected tool to all selected features.

(] Display all narmals 14 features, 0 selected
State  Holetype  Dia. Flane Z1 [epth CB CS5 Blind Split ﬂi;ish tool \
' s ——— o A b L
‘v Ream 45 TOP 0o 50 M REAMER. 4.015 dia, 17.01...
L Ream 405 TOP 0o 50 M REAMER, 4.015 dia, 17.01...
‘v Ream 45 TOP 0o 50 M REAMER. 4.015 dia, 17.01...
L Ream 405 TOP 0o 50 M REAMER. 4.015 dia, 17.01...
‘v Ream 405 TOP 0o 50 M REAMER. 4.015 dia, 17.01...
‘v Ream 405 TOP 0o 50 M REAMER, 4.015 dia, 17.01...
‘v Ream 405 TOP 0o 50 M REAMER. 4.015 dia, 17.01...
‘a Ream 405 TOP 0.0 180 M REAMER, 4.015 dia, 17.01...
‘v Ream 45 TOP 0.0 180 M REAMER. 4.015 dia, 17.01...
L Ream 405 TOP 0.0 180 M REAMER, 4.015 dia, 17.01...
‘v Ream 45 TOP 0.0 180 M REAMER. 4.015 dia, 17.01...
L Ream 405 TOP 0.0 180 M REAMER. 4.015 dia, 17.01...
‘v Ream 405 TOP 0.0 180 QEX: REAMER, 4.015 dia,‘l?.DI:/

3 In the Finish tool column, hover the e
mouse over any feature in the list to S RERMER 4 T8 g 170

display information about the assigned AT REAMEF A MG dia 12 01
(T REAMER, 4015 dia, 17.0 length, 118.0 tip argle. Filot 3.6] )

tool. MR REAMER. A0T5 d, 170 . T 1 ==

¢ FBM Drill creates a 17.0mm tool length for the ?4.015 reamer to accommodate the
longest hole to ream (15.0mm).

+ Mastercam saves the custom tool definition in the part file (MCXx).

» Generate FBM Drill Toolpaths

1 Click OK in the FBM Drill dialog box to generate the toolpaths needed to machine
the detected features.
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2 When FBM Dirill completes the toolpath Opsrations Maragsr OE
generation, the Toolpath Manager lists the | Teopaths soias | art
results. vk ik EPch P ?
You should see the following FBM =l|lvabs|%e
Drill-generated toolpaths: = B8 Machine Group-1 ~

+-1ll Properties - Generic Mill

22 FEM Drill

, £ 1 - FBM Drill - [WCS: TOP] - [Tplane: TOF]

- [0 Parameters

= 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOP]

¢ One FBM Drill operation in the
machine group (#1)

¢ Two @5.0mm spot drill operations ) Parameters
(#2-3) ¥ #1- M5.00 SPOT DRILL- HSS 5. SPOT DRILL
--[E] Geometry - (@) Points
. . —_—
+ Two 03.6 pre-drlll operations (#4-5) - 2% Toolpath - 5.5K - FBM_DRILL_LESSON4_EX4.NC - F
=+ 3 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOF]
¢ Two 04.015mm reamer operations O Parameters
#6-7 .. ¥ #1 - M5.00 SPOT DRILL - HSS 5. SPOT DRILL
(#6-7) Geometry - (8) Points
.28 Toolpath - 5.9K - FBM_DRILL_LESSON4_EX4.NC - F

= 4 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP]
D Farameters
. #2 - M3.60 DRILL - DRILL
...[8] Geometry - (8) Points

28 Toolpath - 5.9K - FBM_DRILL_LESSON4_EX4.NC - F
= 5 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOP]
.[7) Parameters
.. #2 - M3.60 DRILL - DRILL

Geometry - (6) Points
E Toolpath - 5.5K - FBM_DRILL_LESSOM4_EX4.NC - F
= 6 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
D Farameters

¥ #3 - M4.01 REAMER - REAMER
--[E] Geometry - (8) Points
E Toolpath - 5.9K - FBM_DRILL_LESSOM4_EX4.NC - F
= 7 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOF]
D Farameters
- #3- M4.01 REAMER - REAMER
Geometry - (6) Points

? Toolpath - 5.5K - FBM_DRILL_LESSOMN4_EX4.NC - F
-

» Save the Part File
1 Choose File, Save As.
2 In the Save As dialog box, do the following:

a Add your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON4_EX4_ [your intitials].MCX

b Click OK to save the file. This completes the exercise and the lesson.



ASSIGNING TOOLS - 115

Skills Challenge

Congratulations! You have completed Lesson 4, “Assigning Tools”.

As a challenge to the skills you learned in this lesson, try one or more of the following exercise
suggestions.

Using the tutorial part file: FBM_DRILL_LESSON2 .MCX:

= Repeat all of the exercises and experiment with assigning different tools.
Using the tutorial part file: FBM_DRILL_LESSON4_ EX4 .MCX:

= Create a custom MAP file that assigns a 4.015 reamer (refer to Lesson 3 on page 94 for
guidance).

= Using the techniques you learned in Lesson 4 (page 103), update the FBM standard tools
table file—x1.s or csv based on your workstation’s configuration—by adding an M6x1 tap
tool that taps oversize for nickel plating. Use Features page options to assign the tool to
selected holes and then generate the toolpaths.
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Adjusting the Tool Tip

This lesson demonstrates adding tip compensation with additional break-through distances to
FBM Drill-generated cycles for blind and through holes. It also shows how to adjust the tool tip in
pre-drill and tap/ream cycles for threaded and reamed holes.

Most importantly, you learn about the interaction of tip compensation/additional break-through
settings and tap/ream adjustment settings.

Lesson Goals

= Create an FBM Drill operation that applies tip compensation and additional break-through
settings to only through hole cycles.

= Update an FBM Drill operation to add tip compensation for blind hole cycles.

= Adjust the tool tip for tapped holes in an FBM Drill operation in which tip compensation
and additional break-through settings are also activated for blind and through holes.
Analyze the effect on all holes in the model.

Linking Parameters

You set tip compensation parameters for blind and through hole types in FBM Dirill’s Linking
Parameters page.

Clearance Tap / Ream adustment
Solid height plus - | Awoid tool battaming out by:
2 Adjuzt tap A rearn ) w
Clearance: 23.0 I L n
Abzolute Incremental

Use clearance only at the start
and end of an operation

Retract
] Solid height plus |
Retract,. 10.0 () Distance IE
Absbiig R () % of tool diameter 10.0
Tip compenzation
*.'_-: [ Blind hales

Additional break through

Distarce .0

b

u % of toal diameter 100

Thraugh holes —~
[ additional break through

Diztance

2 of tool diameter
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= Activating tip compensation adds the tool tip to the final plunge
depth in the cycles FBM Dirill generates for the selected hole type
(through/blind). Selecting tip compensation for through or blind
holes also activates the Additional break through amount fields,
allowing you to adjust the tip-compensated plunge depth by a
fixed distance, or by a percentage of the tool diameter.

= Deactivating tip compensation sets the final plunge depth to the
apex of the tool tip. It also deactivates the Additional break
through fields.

iy

The Linking Parameters page also lets you adjust the plunge depth in FBM Drill-generated cycles

for tapped and reamed holes.

Clearance / Tap / Ream adustment \
Solid height plus w | Avoid tool battaming out by:
" o i}ﬁ | Adjust tap £ ream up ! v

Abzolute |heremental Adjugt pre-diill down

Use clearance only at the start
and end of an operation

Retract
il Solid height plus |
Fatract ‘IED (%) Digtance |TD__
() % of toal diameter [100
(. o/
Tip compenzation
Through holes [ Blind holes
[ Additional break through

These settings determine whether FBM Dirill fully finishes the tapped and reamed holes. Use the
following guidelines when choosing a tap/reamer adjustment strategy:

= Select No adjustment to plunge the tool to the defined hole depth. This
setting deactivates the Distance and % of tool diameter fields.

i



= Choose Adjust tap/ream up when you want FBM Dirill to machine the hole
at the specified depth, but you do not want to finish the hole all the way to
the bottom. This setting modifies only the tap/ream drill cycle. Instead of
plunging the tap/ream tool to the bottom of the hole, it lifts the tool up from
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the hole bottom by the specified Distance or % of tool diameter.

= Use Adjust pre-drill down when the effective cut depth is equal to the

designed hole depth. This setting modifies only the pre-drill cycle for

tapped/reamed holes. The hole is pre-drilled deeper than its designed depth
by the specified Distance or % of tool diameter. This allows the subsequent
tap/ream drill cycle to fully finish the hole, achieving full cutter depth
without bottoming out the tap/reamer tool.

ANy

P

T

Exercise 1: Applying Tip Compensation for Through Holes

In this exercise, you:

= Create an FBM Drill operation and apply tip compensation to only the through holes FBM

Drill detects in the model.

= Backplot the finish drill cycles for blind and through holes to view the difference in final

plunge depths.

= Modify the FBM Drill operation to add an additional break-through amount for through

holes.

» Examine the Part Features

1 From the Mastercam menu, choose File, Open.

Open the tutorial part: FBM_DRILL_LESSONS5 .MCX

3 From the Status bar Gview menu, choose
Isometric (WCS).

4 Fit the part to the screen d:b and change your shade settings to Wireframe.

1 Top (WCS)
Bg Front (WCS)
£ Back (WCS)
& Bottom (WCS)
B Right (Wcs)
B Left (WCS)

Alt+1
Alt+2
Alt+3
Alt+4
Alt+5
Alt+6

Alt+7 ]

| Ffl Isometric (WCS)
—

& MNormal View
WE Guiew = Cplane
GE Guiew = Tplane
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5 Press F9 to display the coordinate axes in the graphics window. Your graphics window part
display should look similar to the following picture.

z
¥

x
Gyiew: 150 WCSTOP T/ CplanesTOP

The part contains six @11.0mm holes evenly spaced along the centerline of the block. The
hole type alternates between through holes and blind holes.

Note: The simple part design facilitates learning the tip compensation and plunge depth
concepts presented in this lesson.

6 From the Status bar Gview menu, choose Front (WCS). Then fit the part to the screen to
get a better view of the hole depths.

2
— x

Gylew FRONT  WOSTOR T/ Colane FRONT Metric
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» Create the FBM Drill Operation

1 IfaMachine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu.

This creates a Machine Group in the Toolpath Manager.

2 Choose Toolpaths, FBM Dirill. e
3 Choose Hole Detection in the Tree View | @ FBM rill..

pane. & FBM Mil..

The Hole Detection page displays. [E Contour...

4 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers |Fr0m1 plane v |
[ Include split holes -m

Limit search to plane | TOP v |

[] Set normals toward tool plane on detect

Minirum diameter 1
I awirum diameter 25.0
Sweep angle . "
() Ignore I ‘

O Minimum

O Masimum '
F lui
05

5 Choose Pre-drilling in the Tree View pane.

The Pre-drilling parameters display.
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6 Make the following changes in the
Pre-drilling page: 4 N

] Pre-diill pilat hales orly
a Deselect Pre-drill Pilot holes only. .
diameter Increment
b Select Stock to leave. | 10.0 | | 50 |
Accept the default value of 1.0.
FBM Drill generates pre-drill cycles that
leave 1.0mm of stock on the walls of the
detected holes.
The finish drill cycles remove the ’
remaining stock.
| -
| |
q X
el
\ Stock bo leave 1.0 _/

7 Choose Tools in the Tree View pane.
The Tools page displays.

8 In the Tools page, make sure your settings
are as shown:

Tool selection

Diameter matching tolerance 0.025

[ Use bath inch and metric toals

/E‘ Use tools in MCH \

Use tool library
L Create as needed

Tool Library

CAMCAMEANMILLATOOLS

[ Mil_MM.TOOLS v

Tool creation

\ Create only standard sizes /
[ Consider flute length

If hole exceeds flute lenath

9 Choose Linking Parameters in the Tree View pane.

The Linking Parameters page displays.
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10 In the Linking Parameters page, make sure your Tip compensation settings are as shown:

Tip compensation

Through holes [ Blind hales

[ Additional break, through
|

11 In the top left corner of FBM Drill dialog box, click the Detect button.

FBM Dirill analyzes the solid model based on your selections.

When finished analyzing features, FBM Drill displays the Features page.

» Generate FBM Toolpaths

1 Your features list should match the following picture.

| Dizplay all normals B features, 0 selected

State  Holetype | Dia. Flane Z1 [epth CB | CS5 Blind Split Finish tool
Dl 1.0  TOP 30.0 300 MCx: DRILL. 11.0 dia, 50.0 lengt...
Dl 1.0  TOP 30.0 300 MCx: DRILL. 11.0 dia, 50.0 lengt...
Diill 1.0  TOP 30.0 300 MCx: DRILL. 11.0 dia, 50.0 lengt...
Dl 1.0  TOP 0.0 180 R MCx: DRILL. 11.0 dia, 50.0 lengt...
Dl 1.0  TOP 30.0 180 MCx: DRILL. 11.0 dia, 50.0 lengt...
Dl 1.0  TOP 300 180 R MCx: DRILL. 11.0 dia, 50.0 lengt...

o W N NN N
X

. W . o s . .
The icon /¥ in the Features page indicates that the features can be machined with the
assigned tool.

Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine the
detected features.
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2 When FBM Drill completes the toolpath
generation, the Toolpath Manager lists the
results.

perabions Manage

Toolpaths | solids | Art
ek i St 2 ?
You should see the following FBM ZE wvaG s %G

Drill-generated toolpaths: 183 Toolpath Group-1

=-22 FeM Drill
. . . Q0
¢ One FBM Drill operation in the 231 - FBM Drill - [WCS: TOF] - [Tplane; FRONT]

] Parameters

maChlne gI'Ollp (#1) -7 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]

¢ One spot drill operation (#2) -{Z] Parameters
... #7 - M10.00 SPOT DRILL - 10. SPOT DRILL
+ Two pre-drill operations (#3-4) -[E] Geometry - (6) Points
-.g% Toolpath - 5.5K - FBM_DRILL_LESSONS5.MC - Progrz
o . . . g
¢ Two finish drill operations (#5-6) =+ 3 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

D Farameters

.. #19-MQ.00 DRILL- 9. DRILL

..[E] Geometry - (3) Points

-] Toolpath - 4.9K - FBM_DRILL_LESSON5.NC - Progre
= 4 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

..[7) Parameters

.. #10-M0.00 DRILL- 9. DRILL

--[B] Geometry - (3) Points

g Toolpath - 4.9K - FBM_DRILL_LESSONS.NC - Progre
= 5 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

D FParameters

. #21-M11.00 DRILL- 11. DRILL

..[8] Geometry - (3) Foints

§ Toolpath - 4.9K - FBM_DRILL_LESSON5.NC - Progrz
= 6 - Peck Drill - [WCS: TOP] - [Tplane: TOP]

D Parameters

.. #21-M11.00 DRILL- 11.DRILL

.-[B] Geometry - (3) Points

-] Toolpath - 4.9K - FBM_DRILL_LESSON5.NC - Progre

» Backplot Blind and Through Hole Finish Operations

1 In the Toolpath Manager list, use the [Shift+Click] method to select the toolpaths
numbered 5 (through hole finish) and 6 (blind hole finish).

2 In the Toolpath Manager, click the Backplot selected operations button.
The Backplot dialog box and Backplot VCR bar open.

3 In the Backplot dialog box, select the
Display tool and Quick verify buttons.

(Do not display the tool holder.)
E@IEE@)

These options display a simulation of a
tool during backplot, and shade the
toolpath.
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4 Use the buttons and sliders on the Backplot VCR bar to backplot the operations.

Click Play @ to begin the backplotting action.
The plunge depth of the tool for through holes is tip-compensated; for blind holes, it is not.

.

5 When finished, click OK in the Backplot dialog box to exit the Backplot function.

» Add Additional Break Through for Through Holes

1 In the Toolpath Manager, click the FBM 788 oM oril

Drill Parameters. am 1 - FBM Drill - [WCS: TOP] - [Tplane: FRONT]
[ _|.Parameters

EEml}gnll,-’(:ounterhore [WCS: TOP] - [Tplane: TOF]

The FBM Drill dialog box opens.

2 Choose Linking Parameters in the Tree
View pane.

- #7- MlD DD SPOT DR_ILL 10. SPOT DRILL

3 In the Linking Parameters page, enter the

[ ip compensation

following changes: T
a Select Additional break through. [¥] Additional break through
b Make sure Distance is selected and type © Distance

3.0 in the field provided. (O % of tool diameter .

This setting adds 3.0mm to the through
hole’s tip-compensated plunge depth.

4 Click OK in the FBM Drill dialog box to accept the changed parameters.
The FBM Drill dialog box closes.

5 In the Toolpath Manager, click the Regenerate all dirty operations button.
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Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.

6 In the Toolpath Manager list, select the toolpath numbered 5 (through hole finish).

7 In the Toolpath Manager, click the Backplot selected operations button.

8 In the Backplot VCR bar, click Play [E to
backplot the through hole finish drill cycle.

The plunge depth of the tool for through
holes is tip-compensated and plunges an
additional 3.0mm.

9 When finished, click OK in the Backplot
dialog box to exit the Backplot function.

10 Choose File, Save As.

11 In the Save As dialog box, do the following:

g

a Add EX1 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON5_EX1_[your intitials].MCX

12 Click OK to save the file. This completes the exercise.

Exercise 2: Applying Tip Compensation for Blind Holes

In this exercise, you edit an FBM Drill operation to apply tip compensation to the blind holes FBM
Drill detects in the model. After regenerating the FBM Drill operation, you backplot the blind hole
finish toolpaths to see the results.

1 Ifnecessary, open the MCX part file you saved on page 126 in Exercise 1-for example:
FBM_DRILL_LESSONS5_EX1_ [your intitials].MCX.

2 In the Toolpath Manager, click the FBM
Drill Parameters.

The FBM Drill dialog box opens.

-8 FBM Dril

Bm - FBM Drill - [WCS: TOP] - [Tplane: FRONT]

°arameters
rill/ Counterbore - [WCS: TOF] - [Tplane: TOF]

3 Choose Linking Parameters in the Tree 10. SPOT DRILL

View pane.

4 In the Linking Parameters page, select

Blind holes. .Bhnd o

This setting adds tip compensation to the [] Additional bresk thiough
plunge depth of blind hole finish
operations. L —
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1
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Click OK in the FBM Drill dialog box to accept the changed parameters.
The FBM Drill dialog box closes.

In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.

If necessary, set up the part in the graphic window as follows:

a Choose Front (WCS) from the Status bar Gview menu.

b Fit the part to the screen q& and set shade settings to Wireframe. gﬁg

2
K
Oylew:FRONT WOSTOP T/ Cplane FRONT | etric

In the Toolpath Manager list, select the toolpath numbered 6 (blind hole finish).

In the Toolpath Manager, click the Backplot selected operations button. @

In the Backplot VCR bar, click Play [E to
backplot the blind hole finish drill cycle.

The plunge depth of the tool for blind
holes is tip-compensated.

When finished, click OK in the Backplot
dialog box to exit the Backplot function.

o
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12 TFrom the Mastercam menu, choose File, Save As.
In the Save As dialog box, do the following:

a Change EX1 to EX2 in the tutorial part File name-for example:
FBM_DRILL_LESSON5_EX2_[your intitials].MCX.

b Click OK to save the file. This completes the exercise.

Exercise 3: Adjusting Tap/Ream Plunge Depths

In this exercise, you edit an FBM Dirill operation by assigning a tap to selected holes. You adjust the
plunge depth for tap/ream pre-drill cycles. After regenerating the FBM Drill operation, you
backplot the tap pre-drill and finish toolpaths to see the results.

» Assign Tap Tool and Cycle

1 Ifnecessary, open the MCX part file you saved on page 128 in Exercise 2—for example:
FBM_DRILL_LESSON5_EX2_ [your intitials].MCX.

2 Ifnecessary, set up the part in the graphic window as follows:

a Choose Front (WCS) from the Status bar Gview menu.

b Fit the part to the screen %’ and set shade settings to Wireframe. @

2
K

GiybewFRONT  WCS:TOP T/ Colane FRONT | etric |

3 In the Toolpath Manager, click the FBM
Drill Parameters.

=-8% FBM Drill

am - FBM Drill - [WCS: TOP] - [Tplane: FRONT]

°arameters
rill/ Counterbore - [WCS: TOF] - [Tplane: TOF]

The FBM Drill dialog box opens.

4 Choose Features in the Tree View pane. 10. SPOT DRILL
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5 In the Features page, use the [Ctrl+Click] method to select the first and the fourth hole
feature in the list:

[ Display all narmals E features, 2 selected

ate  Holetype  Dia. Flane 21 [epth CB C5 Blind Split Finish tool

loit {10 [tor [3oo0 (300 [ [ | [ [MCx:DRILL, 11.0 dia, 50.0 lengt.

Dl 10 TOF 00 200 MO DRILL, 11.0 dia, 50.0 lengt...
Dl 110 TOF 300 F00 M DRILL, 11.0 dia, 50.0 lengt..
ol |10 [top faoo [1s0 [ [ [% | [MCXDRILL 11.0 dia, 50.0 lengt..

) Dl 10 TOF 00 150 ] M DRILL, 11.0 dia, 50.0 lengt..
o il 10 TOR w00 150 b MO DRILL, 11.0 dia, 50.0 lengt..

Mastercam displays the normals of the selected holes in the graphics window.

Verify that you selected the proper holes for this step.

Note: If you cannot view the graphics window clearly, click the Hide dialog button in the

FBM Drill dialog box. The dialog box minimizes in the lower left area of the Mastercam window.
Press [Esc] to maximize the FBM Drill dialog box when you are ready to continue the exercise.

6 Position the cursor in the Finish tool column of one of the selected holes.

TIP: If necessary, move the slider at the bottom of the Features page to the right to view the
Finish tool column.

e : )
! @ O -- Select comman featues.., | [ Select coavial features

a Right-click in the Finish tool column and choose Finish tool.
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b Select LIB: TAP RH, M11X1.5, 50.0 length, 0.0 tip angle, 11.0 OD. Pilot 9.5 from the
drop-down list.

[ ] Display all narmals E features, 2 selected

State  Holetype | Dia. Flane Z1 [repth CB | CS5 Blind Split Finish tool

Lot {110 [top 300 fzo0 [ [ | [ [MCxDRILL 11.0 dia, 50.0 lengt.. |

Crill 1.0 TOP 300 300 M DRILL, 11.0 dia, 50.0 lengt...
Crill 1.0 TOP 30.0 30.0 M DRILL, 11.0 dia, 50.0 lengt...
A S50 ¥ A A S0 M § (oo ai ot cooi.o 8
MCX: DRILL, 11.0 dia, 50.0 length, 118.0 tip angle
LIB: CBORE, 11.0 dia, 50.0 length, 0.0 tip angle, Pilot 6.6 Select normal point...
LIB: CBORE, 18.0 dia, 50.0 length, 0.0 tip angle, Pilot 11.0 Suppress
LIB: DRILL, 11.0 dia, 50.0 length, 118.0 tip angle Suppress exsiting
L IR EAOAATLL 1 L J\'r 1 di - oo ol :,&-I—r Falnt &-'r 1 Delete

( LIB: TAP RH, M11x1.5, 50.0 length, 0.0 tip angle, 11.0 OD, Pilot 9.5 Summary...

HESTBRit - fdin-ft-tength
XLS: ENDMILL1 FLAT, 10.0 dia, 0.0 length, Pilot 11.0
XLS: ENDMILLL FLAT, 11.0 dia, 0.0 length, Pilot 12.0

FBM Drill assigns the tap drill to both selected features and changes their Hole type to
Tap RH.

7 Click on the Finish tool column heading.

E features, 2 selected

FBM Drill sorts the Features page list by Erieical
the finish tool description.

MCx: DHILL . Ddla EDDIengt..
M DRILL, 11.0 dia, 50.0 lengt...

M DRILL, 11.0 dia, 50.0 lengt...
M DRILL, 11.0 dia, 50.0 lengt...

Your list should match the following picture:

"] Display all nomals B features, 0 selecter

State  Holetype  Dia. Flane 21 [epth CB C5 Blind Split Finish tool

+ Dl 1.0 TOP 00 300 MC:: DRILL. 11.0 dia, 50.0 lengt...
' Dl 1.0 TOP 00 300 MC:: DRILL. 11.0 dia, 50.0 lengt...
' Dl 1.0 TOP a0 180 # MCx: DRILL. 11.0 dia, 50.0 lengt...
' Dl 1.0 TOP a0 150 # MCx: DRILL. 11.0 dia, 50.0 lengt...
! Tap RH 1.0 TOP a0 300 MC: TAP RH, M11%1.5, 500 len...
! Tap RH 1.0 TOP a0 180 # MC: TAP RH, M11%1.5, 500 len...

» Adjust the Tap Pre-drill Plunge Depth

1 Choose Linking Parameters in the Tree View pane.
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2 In the Linking Parameters page, make the
following changes to the Tap/Ream
adiustment settings: Avoid tool battoming out by:

Tap / Ream adjustment

a Choose Adjust pre-drill down from the Adiust pre-diil down b

drop-down list.

b Make sure Distance is selected and type

1.0 in the field provided.
This setting modifies the pre-drill cycles I _____ E
for tapped and reamed holes.

The tool plunges 1.0mm deeper than () Distance 10

the hole’s defined bottom. o e e

3 Click OK in the FBM Drill dialog box to accept the changed parameters.
The FBM Drill dialog box closes.

» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new drill toolpaths for the operation.
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2 When FBM Dirill completes the toolpath Operations Manager )
generation, the Toolpath Manager lists the | Teobatts |soids | art
results. Wi i S@ah 2 ?
You should see the following FBM H@|val ¢|x &
Drill-generated toolpaths: 588 FaM Drill ~
e84 1 - FBM Drill - [WCS: TOP] - [Tplane: FRONT]
¢ One FBM Drill operation in the - - rarameters
. = 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
machine group (#1) () Parameters
. . . # #7-M10.00 SPOT DRILL-  10. SPOT DRILL
¢ One spot drill operation (#2) 8 Geometry - (6) Foints
. . « ..B% Toolpath - 5.5K - FBM_DRILL_LESSONS_EX2_LGN.M

+ Two pre-drill operations for the drilled : D?— S, [WCS: TOP] - [Tplane: TOF]

holes (#3-4) using a ©¥9.0mm drill [ Parameters

. . ¥ #19- M9.00 DRILL - 9. DRILL
¢ Two pre-drill operations for the tapped (&l Geometry - (1) Points
. . § Toolpath - 4.4K - FBM_DRILL_LESSONS_EX2_LGN.M
holes (#5_6) using a ©9.5mm drill to =¥ 4 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
match the finish tool’s defined pilot [ Parameters
: .. # #10- M0.00 DRILL- 9. DRILL
hole diameter Geometry - (1) Points

g Toolpath - 4.4K - FBM_DRILL_LESSOMS_EX2_LGHN.M
=-#= 5 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
D Parameters
¥ #3 - M0.50 DRILL - DRILL
—[E] Geometry - (1) Points
E Toolpath - 4.4K - FBM_DRILL_LESSOMS_EX2_LGN.M
== 6 - Drill/Counterbore - [WCS: TOF] - [Tplane: TOF]
D Farameters
@ #3 - M2.50 DRILL - DRILL
--[E] Geometry - (1) Points
§ Toolpath - 4.4K - FBM_DRILL_LESSOMS_EX2_LGMN.M
5 7 - Peck Drill - [WCS: TOP] - [Tplane: TOP]
) Parameters
¥ #21- M11.00 DRILL- 11. DRILL 2

¢ Two finish drill operations (#7-8)
+ Two finish tap operations (#9-10)

» Backplot Tapped Hole Operations

1 In the Toolpath Manager list, use the [Shift+Click] method to select the toolpaths
numbered 5-6 (tap pre-drill).

2 In the Toolpath Manager, click the Backplot selected operations button. @

3 Inthe Backplot VCR bar, click Play [IJ to backplot pre-drill cycles generated for the tapped
holes (blind and through).
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FBM Drill applies the tip compensation
and additional break-through amount
(3.0mm) to the tapped through hole’s
pre-drill cycle.

IMPORTANT: This example demonstrates
that FBM Drill does not apply tap/ream

adjustments to tapped through holes if the
following conditions are true:

* tip-compensation is active for through
holes

an additional break-through value is e
assigned to through holes

FBM Dirill adds 1.0mm to the
tip-compensated plunge depth for the
tapped blind hole’s pre-drill cycle.

.

4 When finished, click OK in the Backplot dialog box to exit the Backplot function.

In the Toolpath Manager list, use the [Shift+Click] method to select the toolpaths
numbered 9-10 (finish tap).

6 In the Toolpath Manager, click the Backplot selected operations button. @

7 In the Backplot VCR bar, click Play [EJ to backplot finish tap cycles for the blind and
through holes.
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FBM Drill applies the tip compensation
and additional break-through amount
(3.0mm) to the tapped through hole’s
finish cycle, fully finishing the threaded
hole.

The tapped blind hole’s finish cycle
plunges the tool to the hole’s defined
bottom.

8 When finished, click OK in the Backplot dialog box to exit the Backplot function.
9 From the Mastercam menu, choose File, Save As.
In the Save As dialog box, do the following:

a Change EX2 to EX3 in the tutorial part File name-for example:
FBM_DRILL_LESSON5_EX3_[your intitials].MCX

b Click OK to save the file. This completes the exercise, and the lesson.
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Skills Challenge

Congratulations! You have completed Lesson 5, “Adjusting the Tool Tip”.

As a challenge to the skills you learned in this lesson, try one or more of the following exercise
suggestions.

Using any of the files you saved in this lesson:

= Backplot all of the toolpaths to see the plunge depths in different cycles. Can you explain
what is happening and why?

= Experiment with the FBM Drill parameters by changing the finish tool type (Hint: Features
page), and the tip compensation, break-through, and tap/ream adjustment settings. Then
regenerate the toolpaths and backplot the results. How did the plunge depths change? Do
you understand the change?
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LESSON 6

Working in the Features Page

The Features page is your dashboard for managing hole detection results, hole type and tool
assignments, the direction of hole normals, and the toolpath output you receive from the FBM Drill
operation.

Only features that match your detection criteria appear in the Features page for review. Mastercam
automatically creates toolpaths for detected features when you save the FBM Dirill operation.

Lesson Goals

= [solate and select specific features, and check the direction of normals in the graphics
window.

= Suppress features from toolpath generation, and delete features before generating
toolpaths.

= Adjust the FBM Dirill parameters to change feature detection results, and resolve FBM
warnings.

Selection Skills Review

You use [Shift+Click] and [Ctrl+Click] methods to select features in the
Features page list in the same manner as selecting toolpaths in the Toolpath | ﬂ .
Manager. The Features page also provides Select all/Unselect all buttons that Sem al
work the same as in other Mastercam dialog boxes.

In Lesson 4, “Assigning Tools” (page 81), you were introduced to the Features page Select common
features function and used it to create and apply a Feature selection filter.

sl Feature selection filter Bj I
30.0) A
Check on the feature attributes you wizh to i
match when selecting common features s
30.0) A
30.01 State Depth [
-
Hole type Blind E-
Diameter Split :
Plans Firich tocl I
Hole bottom L

v
2 geametny [
raEasa)l

( Select common features... [ 5elect coaxial features
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In that lesson, you used the filter to select all holes with the same diameter by selecting one hole in
the Features page list. To modify the attributes to match, click the Select common features button
and then choose any combination of attributes in the Feature selection filter dialog box.

Exercise 1: Selecting Features

In this exercise, you learn new techniques for locating and selecting specific features. You select
holes in the Features page list to highlight their geometry in the graphics window, view the normals
of all detected features, and select holes in the graphics window to automatically locate and select

them in the Features page list.

» Sort Features

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part: FBM_DRILL_LESSON6 .MCX

3 From the Status bar Gview menu, choose

Bottom (WCS).

4 Fit the part to the screen

and shade it.

. = Top (WCS)

Bl Front (Wcs)
M Back (WCS)

Alt+1
Alt+2
Alt+3

[£ Bottom (wcs)

Alt+4]

G )
o Previous Vic
%3 normal view
BE Gview = Cplane
§E Gview = Tplane

Alt+3

@view Planes Z| 0.0

9
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5 Press F9 to display the coordinate axes in the graphics window. Your graphics window part
display should look similar to the following picture:

x|

35.200
Gview:BOTTOM WCS:TOP T/Cplane:BOTTOM Metric

6 Dynamically rotate the part until it looks similar to the following picture:

This orientation helps you see all holes in the model.



140 - FBM DRILL

7 In the Toolpath Manager, click the FBM RS W
Drill Parameters. Toolpaths |sobie] it
w W EPo1%h P ?
The FBM Drill dialog box opens. BER vaG$ %G

= EE Machine Group-1
w-dlL Properties - Generic Mil
228 FBM Drill
8,31 - F3V Dril - [WCS: TOF] - [Tplane: ToF] |
F‘“| Parameters
= I\ rill/ Counterbore - [WCS: TOP] - [Tplane: TOF]
Parameters
¥ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL

8 Choose Features in the Tree View pane.

Your features list should match the following picture.

| Dizplay all nomals 19 features, 0 selected
State | Hole type Dia. Flane Z1 Depth CBE CS Blnd Split Fi
(Y Dl 33 BACK, -100.12737497  34.87262603 ¥ Ur
y Dl 33 BACK, 10012737497 34.87262503 A Ur
(XY Dl BB FBMYI.. -3.39178203 457128513 Ur
ty Dl BE FBMYI.. -3.33178203 457128513 Ur
L Counter bore 1.0 FBMYWI.. 260821797 ED ks % [ZI
' Counter bare 1.0 FBMYI.. 260821797 1] x X [
' Dl 3.0 FBMWI...  -21.32079269 5.59063141 bL
L Dl 9.0 FBMWI.. -21.32079269 559063141 [
L Chamfer (30.0) 17.91930231 FBM I, -15.82079269 100 X [
L Charnfer (90.0) 17.91930448 FBMI.. -15.82079269 100 * [
' Dl 3.0 FBM%I.. -114.73433093 553063141 L
f Dl 9.0 FBMWI.. -114.78493093 553063141 2l
L Chamfer [90.0) 17.9198003 FBM*%I.. -109.28493033 100 X [
' Chamfer (30.0) 17.91980225 FBRWI... -109.28493033 100 ® bL
(N Circle mill 16.0 TOP 30.0 E0.0 518
y Circle mill 16.0 TOP 30.0 E0.0 [G18
Ny Circle mil 16.0 TOP 30.0 E0.0 518
ty Circle mill 16.0 TOP 300 E0.0 [G18
vy Circle mill 160 TOR 30.0 E0.0 [E18

g] * O [ Select coavial features [_',"

The default sort order of detected features in the list is by Plane.

9 C(lick on the State column heading.
[ Digplay all normals

FBM Drill sorts the Features page list by
the State description. All holes that can be
successfully machined appear first in the

State . Hole type Dia.

N
Dl

list, followed by holes with warning &, | Dl 5
b Dl 86
messages. Counter bore 1.0

_.':
‘e Counter bore 1.0
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column heading to sort the Features page list in ascending/descending order by the column

{‘} TIP: Sorting by column lets you quickly group features prior to selecting them. Click in any
) data. To reverse the sort order, click again.

Note: In Exercise 3 (page 155) you learn to fix problems reported by FBM Drill warnings.

» Select Coaxial Features

1 At the bottom of the Features page,

activate the Select coaxial features check

box.

FBM Drill sorts the Features page list to group coaxial hole features (multiple holes that
share a common axis).

2 Select the first hole in the list.

Display all narmal
FBM Drill automatically selects the second Flbingalenss

. . T L Stat Hale t Dia.
hole in the list because it is coaxial with the pacs : DEt - D; : 1';
. ourter bore .
counterbore hole you first selected. N ol EE
. . . i Counter bore 11.0
The graphics window displays the normals N Dill E6
L rl an

of the selected holes and highlights their

eometry.
g Y [ Diizplay all nommals

State Hole type Dia.

Counter bare
Counter bore 11.0
Dl E.E

Dl 3.0

TIP: The Z1 column displays the depth where the hole feature starts. For coaxial features,
the 21 value is also the bottom (end) of the feature that is positioned immediately above the

o next coaxial feature. The Depth column shows the distance between 21 and the designed
bottom of the hole.

3 Inthe FBM Drill dialog box menu, click the

Hide dialog button.

FBM Toolpaths - Drill

The dialog box minimizes in the lower left area of the Mastercam window.

4 Change your shade settings to Wireframe. @
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5 Use Zoom functions to get a better view of the hole geometry highlighted in the graphics
window and the normals display.

Both holes share the same axis, as indicated by their normals.

6 Fit the part to the screen. é

7 Press [Esc] to maximize the FBM Dirill dialog box in the Mastercam window.

8 Select the Display all normals check box.

Dizplay all normals

State | Hole type

A Drill

A Faill

The graphics window displays the normals for all holes in the FBM Drill features list and
highlights their geometry.

TIP: If you cannot view the graphics window clearly to verify that all normals display, hide
the FBM Dirill dialog box. Then maximize it when you are ready to continue the exercise.
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Your graphics window should look similar to the following picture:

» Locate Hole Features

1 Choose the Select button.
©E2 0

The FBM Drill dialog box minimizes.

You are prompted in the graphics window to select hole features in the solid model.
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2 Select the two chamfered holes as
indicated (select only the hole features, not
the chamfers):

{‘} TIP: Use Zoom functions if you have difficulty selecting the holes.

£ 3 g

3 In the General Selection ribbon bar, choose the End selection button.
b

On.. % @
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The FBM Drill dialog box maximizes. All of the holes that you selected in the graphics
window are selected in the Features page list.

[+] Dizplay all nomalz

19 features, 4 selected

State Hale type Dia. Flane | Diepth CB | C&
v Counter bare 110 FEMVI.. 2E0821797 B0 i
o Dl EE FEM .. -3.39178202 457128513
¥ Counter bore 1.0 FBM I 2E0821797 £0 %
Dl E6 FEMWI.. 339178203 457126513
Dl 50 FBM VI -21.32079269 553063141

Charafer (90.0) 17.91990231
3.0

FEM V...

1582079269

Chamfer [(90.0) 17.91980103
Chamfe .3

n, Circle mil 16.0

L, Circle mill 16.0

1, Circle mill 16.0

n, Circle mill 16.0

LiN Circle mill 16.0

(% Crrill 33

0% Corill 33

-114.78433033
-109.25433033 10.0 #

10012737497 34.87262503
10012737497 34.87262503

MES|[=] -

|
Select coasial features »

The chamfers are also selected because Select coaxial features is active.

This selection technique helps you relate model features displayed in the graphics window
to detected features in the Features page list.

4 Click OK to accept the parameters for the FBM Drill operation.

| >

NIEIRZ O

The FBM Drill dialog box closes.

[ Select coaxial features | V|

S (T

Note: The FBM Dirill operation is marked dirty in the Toolpath Manager. Do not regenerate the

operation.

» Save the Part File

1 Choose File, Save As.
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2 In the Save As dialog box, do the following:

a Add EX1 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON6_EX1_[your intitials].MCX

b Click OK to save the file. This completes the exercise.

Note: Although you have not modified FBM_DRILL_LESSON6 .MCX in this lesson, it is a best
practice to save the lesson file to a different file name. This allows you to experiment with the file
and FBM Drill parameters without risk of overwriting the original tutorial file.

Exercise 2: Suppressing and Deleting Features

In this exercise, you learn to suppress features from toolpath generation, and to delete them from
the Feature page list.

IMPORTANT: As a best practice, make modifications to features only at the final stage of
creating the FBM Drrill operation. Detecting holes features in the FBM Drill operations
rebuilds the Features page list, overwriting any manual hole type, plane, and finish tool
modifications.

» Suppress Features

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part: FBM_DRILL_LESSON6 .MCX



The Toolpath Manager lists the following
FBM Dirill-generated toolpaths:

¢ One FBM Drill operation in the
machine group (#1)

¢ Three ©@10.0mm spot drill operations
(#2-4)

¢ Three ¥8.0mm pre-drill operations
(#5-7)

¢ One ¥10.0mm counterbore operation
(#8)

+ Two ?9.0mm drill operations (#9-10)
¢ One P11.0mm drill operation (#11)

+ Two ¥20.0mm chamfer operations
(#12-13)

In the Toolpath Manager, click the FBM
Drill Parameters.

The FBM Drill dialog box opens.

4 Choose Features in the Tree View pane.
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Operations Manager E] E

Toolpaths | Solids || Art
v i EPoa® p ?
Rl vah $ ¢

=2 EE Machine Group-1

@1l Properties - Generic Mill

522 FBM Drill

=% 1 - FBM Drill - [WCS: TOF] - [Tplane: BACK]

= Parameters
£ 2 - Drill/Counterbore - [WCS: TOP] - [Tplane: FBM VI
-[) Parameters
. ® #7-M10.00 SPOT DRILL- 10. SPOT DRILL
[l Geometry - (2) Points
g Toolpath - 4.7K - FBM_DRILL LESSOM6.NC - Progre
=-#% 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM VIt
E Parameters
. #7- M10.00 SPOT DRILL -  10. SPOT DRILL
-[E] Geometry - (2) Foints
E Toolpath - 4.7K - FBM_DRILL_LESSOM6.MC - Progre
= 4 - Drill/Counterbore - [WCS: TOF] - [Tplane: FBM VI
D Parameters
.. #7- M10.00 SPOT DRILL-  10. SPOT DRILL
-[B] Geometry - (2) Points
E Toolpath - 4.7K - FBM_DRILL_LESSONG.NC - Progrz
== 5 - Peck Drill - [WCS: TOF] - [Tplane: FBM VIEW 1]
B Parameters
.. # #18- MB.00 DRILL - 8. DRILL
-[E] Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSONG.NC - Progrz
= 6 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 2]
-[) Parameters
.. ® #18- M8.00 DRILL- 8. DRILL
[l Geometry - (2) Points
g Toolpath - 4.7K - FBM_DRILL LESSOM6.NC - Progre
= 7 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 3]

Operations Manager m K
Toolpaths | Solids | Art

ik W EPdak P ?
MEf vah £ X¢

=] EE Machine Group-1 ~
-l Properties - Generic Mill
o0 FBM Drill
B8 J1 - FaM Drill - IWCS: TOP] - [Tplane: TOP]
F‘“| Parameters
- I\ rill/ Counterbore - [WCS: TOP] - [Tplane: TOP]
_Parameters

¥ #1- M5.00 SPOT DRILL - HSS 5. SPOT DRILL
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.

Your features list should match the following picture.

| Dizplay all nommals 13 features, 0 selected
State | Hole type Dia. Flane Z1 Depth CB CS Blind Splt  Fi
1y Dl 33 BaCk -100.12737457  34.87262503 = Ur
y Dl 33 BACK -100.12737497 3487262503 X Ur
y Cill E.E FEBM V.. -339178203 457128513 Ur
1y Dl EE FBR V.. -339178203 467128513 Ur
' Counter bore 11.0 FEM Y., 2.E0821797 E0 # # L
' Counter bore 11.0 FEM V.. 2E0821797 E0 * * [E18
L Dl 9.0 FEM V.. -21.32079269 559083141 518
' Dl 9.0 FBM V.. -21.32079269 553063141 [G18
f Charafer [30.0) 17.91990231 FEM V.. -15.82079269 10.0 b4 518
' Chamfer [30.0] 17.91390448 FEM V... -15.82079269 10.0 b [G18
’ Dl 9.0 FEBRM V.. -114.78493093 553063141 [E18
' Corill 9.0 FEM WL, -114.78493093 553061141 L
' Chamfer [30.0] 17.91380103 FBR V.. -109.28493093 100 b 518
L Chamfer [30.0] 17.91980225 FEM V.. -109.28493093 100 H 518
y Circle mil 16.0 Tar 300 E0.0 0
y Circle mil 16.0 Tap 30.0 ED.0 M0
1y Circle mil 16.0 Tap 300 E0.0 [G18
1y Circle mill 16.0 TOR 300 ED.O 0
ty Circle mil 1E.0 TOP 300 E0.0 L

, 4

ﬁl * O [ Select coasial features f

TIP: Change the size of any column in the page to improve your view of the data. To do this:
a In acolumn header row, hover the mouse over the column border until the cursor

changes to a resize icon.

b Click and drag the column border to the left or right.

¢ Release the mouse button when the column is the size you want.

5 At the bottom of the Features page,
activate the Select coaxial features check -

box.

FBM Drill sorts the Features page list to group coaxial hole features (multiple holes that
share a common axis).

6 Click the Dia. column heading.
[ Display all normals

FBM Dirill sorts the list by hole diameter.

State Hole type Dia.
7 Use the [Shift+Click] method to select = g::: 33 %
both @6.6mm holes in the list. ; Dl B6
i Counter bore 11.0

Fl=

Dl EE
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FBM Dirill also selects the @6.6mm holes’ coaxial counterbore features.

[ Display all nomals 19 features, 4 selected

State Haole type Dia. Flane 21 Depth s | (cs
n, Diill 33 BACK 10012737497 34.87262503

il 33 BACK 0012737437 3487262503
FE 4
il an FBMVI. 2132073263 559063141
Diil an FBMVI. 2132073263 559063141
Diil an FBMVI. 11478433033 559063141
il ap FBMVI. 11473833033 559063141

Counter bare

Circle mil
v Circle mill 16.0 TOF ann RO.0

8 Right-click and choose Suppress.

(T IS
The icons next to the selected features P Hole type
changes from green to gray to indicate that

they are suppressed. o

il

. uhter bore
FBM Drill does not create toolpaths for e ze'“e
— ummary...

suppressed features. iicle mill

However, when FBM Dirill generates toolpaths for unsuppressed features, it considers
suppressed feature data when calculating incremental clearance and retract moves.

9 Click OK to accept the changed parameters for the FBM Drill operation.

| %

[] Select coavial features s |

CO= o (=

The FBM Drill dialog box closes.

» Regenerate the FBIM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.
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2 The FBM Warnings dialog box displays
information about detected hole features
with a warning state.

Click OK to close the dialog box.

Note: In Exercise 3 (page 155) you learn to fix
problems reported by FBM Drill warnings.

Mastercam regenerates the FBM Drill
operation using the current settings, and
recreates all new toolpaths for the
operation.

3 When FBM Dirill completes the toolpath
generation, the Toolpath Manager lists the
results. You should see the following:

¢ One FBM Drill operation in the
machine group (#1)

¢ Two 010.0mm spot drill operations
(#2-3)

¢ Two ¥8.0mm pre-drill operations
(#4-5)

+ Two ?9.0mm drill operations (#6-7)
+ Two 020.0mm countersink operations
(#8-9)

FBM Drill does not generate spot drill,
pre-drill, and finish drill operations for the
two ¥6.6mm holes and their @11.0mm
counterbores because you suppressed
them.

Use Backplot to verify this.

= FBM Warnings El

~ ol

|FEM Warnings =

Feature with conflict not machined:

Hole type : Circle mill

Diameter 15.0

Tool : MCX: ENDMILL1 FLAT, 8.0 dia, 50.
View 5

Coordinate: X223.00310598 ¥-164.0431174 Z30.
Conflicts : TOOL: tool too short

Feature with conflict not machined:

Hole type : Circle mill
Diameter : 16.0 v

~
£

FAEREN

Operations Manager E [z

Toolpaths | Solids || Art
v Wik EPah » ?
A= vah$ X¢

= BB Machine Group-1 ~
--.I].L Properties - Generic Mill
=22 FBM Drill

=8 4 1 - FBM Drill - [WCS: TOP] - [Tplane: BACK] ]

B Farameters

o2 - Drillf Counterbore - [WCS: TOP] - [Tplane: FBM VIt
D Farameters
@ #7- M10.00 SPOT DRILL - 10. SPOT DRILL
--[8] Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSOM6.NC - Progre
=~ 3 - Drill/Counterbore - [WCS: TOP] - [Tplane: FBM VI
D Parameters
- ® #7-M10.00 SPOT DRILL- 10. SPOT DRILL
--[B Geometry - (2) Points
§ Toolpath - 4.7K - FEM_DRILL_LESSONG.NC - Progrz
= 4 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 2]
B Farameters
-.# #18- MB.00 DRILL - 8. DRILL
-[E] Geometry - (2} Points
§ Toolpath - 4.7K - FBM_DRILL_LESSONG.NC - Progre
= 5 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 3]
-] Parameters
-.® #18- M8.00 DRILL- 8. DRILL
-8l Geometry - (2) Points
E Toolpath - 4.7K - FBM_DRILL_LESSOMG.NC - Progre
=7 6 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 2]
D Farameters
- ® #19- M9.00 DRILL - 9. DRILL
--[8] Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_LESSOM6.NC - Progre

=7 7 - Peck Drill - [WCS: TOP] - [Tplane: FBM VIEW 3] ~
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» Backplot the FBM Drill-Generated Toolpaths

1 In the Toolpath Manager, click the Opeiations Manags:

Select all operations button. | Tooaths |Solds |t
wv T =6

iy

T
Wselect al operations =

= BB Wachine Group-

2 Setup the part display in the graphics window.
a Change the Gview to Back (WCS).

b Setshade settings to Wireframe. {E:;}

¢ Slightly rotate the part to get a better view of the chamfered holes and their toolpaths.

<

d Fit the part to screen.
the graphics window.

Then zoom out to about 40% and position the part lower in

3 In the Toolpath Manager, click the

Uperahons Manager
Backplot selected operations Tonlhaths |2ade A
button.@ v k W SPoch 2 2
The Backplot dialog box and Backplot VCR = [ | '¥ Afagit seected operation:
bar open.

= EE tachine Group-1
@-dl Properties - Genetic Mil
2-22 Toolpath Graup-1
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4 In the Backplot dialog box, select the
Display tool, Display holder, and Quick
verify buttons.

X~ Backplot

¥
These options display a simulation of a EdE E‘

tool and holder during backplot, and .

shade the toolpath.

5 Use the buttons and sliders on the Backplot VCR bar to backplot the operations.

3 )[R O (272 0 PN | @@

Click Play E] to begin the backplotting action. Confirm that no toolpaths exist for the two
counterbore holes in the part.

to%

B

6 When finished, click OK in the Backplot dialog box to exit the Backplot function.

» Delete Features
1 In the Toolpath Manager, click the FBM Drill Parameters.
The FBM Drill dialog box opens.

If necessary, choose Features in the Tree View pane.

3 In the Features page list, deactivate the
. ’ ] [ Select coavial feat
Select coaxial features check box. C e )




j.

4 C(lick the Hole type column.
FBM Drill sorts the list by hole type.

5 Use the [Shift+Click] method to select all

four chamfers in the list.

6 Right-click and choose Delete.

TIP: You can also delete selected features by

pressing the [Delete] key.
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[ ]Display all narmals

State Hale type Dia.

, Drill IX 33

, Drill 33
Drill 6.6
Drill 6.6
Trnntar bore 11N

[ Display all normals

State Hole type Flane Z1
far (30.0) FER .

g |

Suppress [

Circle mill
Circle mill
Circle mill g
Circle mill 1Nl
Circle mill 16.0 TaP 300

[T T 110 [==1¥]

L= 5 == = =

FBM Dirill deletes the selected chamfer features and also deletes their associated ?9.0mm
coaxial holes from the Features page list. The features are deleted only from the list. They

are not deleted from the model.

| | Display all narmals

21

11 features, 0 selected, 4 suppressed

State Hale type Dia. Flane Depth B Fi
v Circle mill 16.0 TOP 30.0 60.0
iy Circle mill 16.0 TOP 30.0 60.0 hdi
v Circle mill 16.0 TOP 30.0 60.0 bl
iy Circle mill 16.0 TOP 30.0 60.0 [
v Circle mill 16.0 TOP 30.0 60.0 hdi
Counter bore 1.0 FBM ... 260821797 6.0 ® ® hdl
Counter bore 11.0 FBM .. 260821797 6.0 ® *® hdl
iy Drill 33 BACK.  -10012737497  34.87262503 * U
Ay Drill 33 BACK,  -10012737497  34.87262503 * L
Drill 6.6 FBM ... -3.39175203 457128513 Ur
Drill 6.6 FBM ... -3.39175203 457128513 Uy

7 Click OK to accept the changed parameters for the FBM Drill operation.

The FBM Drill dialog box closes.

3

[ Select coavial features o i

GO= o (=
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» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

2 The FBM Warnings dialog box displays
information about detected hole features
with a warning state.

Click OK to close the dialog box.

3 When FBM Drill completes the toolpath
generation, the Toolpath Manager lists the
results. You should see only the FBM Drill
operation.

» Save the Part File

¥

1 Choose File, Save As.

2 In the Save As dialog box, do the following:

= FBM Warnings

%]

~

[FEM Warnings

Feature with conflict not machined:

Hole type : Circle mill
Diametexr 1 16.0

Tool : MCX: ENDMILL1 FLAT,
View : TOP

Coordinate: X223.00310598 Y-164.0431174 Z30.
Conflicts : TOOL: tool too short

B.0 dia, 50.

Feature with conflict not machined:

Hole type : Circle mill
Diameter r 16.0

<

Operations Manager
Toalpaths | Selids | Art

v i Edor® P ?
AEhRH vahG $ %@

=2 EE Machine Group-1
@-dL Properties - Generic Mill
8@ FBM Drill
R 4 1 - 78V Drill - [WCS: TOP] - [Tplane: BACK]]

[ Parameters

a Add EX2 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON6_EX2_[your intitials].MCX

b Click OK to save the file. This completes the exercise.

TIPS:

* To unsuppress features and restore them to their original state, select them in the
Features page list, right-click and choose Suppress again. The Suppress right-click menu
function works as a toggle to suppress/unsuppress selected features.

¢ To restore deleted hole features, click the Detect button

&

in the FBM Drill dialog box.

The model is analyzed and holes are redetected based on the current FBM Dirill

parameters.
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Exercise 3: Resolving FBM Warnings

In this exercise, you resolve a short tool problem and an unassigned tool problem by changing FBM
Drill settings. FBM Drill reports problems with detected hole features in the Features page State
column and in the FBM Warnings dialog box.

FBM Drill does not generate toolpaths for detected features with a warning state.
1 From the Mastercam menu, choose File, Open.
2 Open the tutorial part: FBM_DRILL_LESSON6 .MCX

3 In the Toolpath Manager, click the FBM Operaiions Manager =

Drill Parameters. Toolpaths | Solids | Art
% Wi EPci P ?

The FBM Drill dialog box opens. BER vaG$ %G

= EE Machine Group-1 ~
w-dlL Properties - Generic Mil
78 FBM Drill
8,31 - F3V Dril - [WCS: TOF] - [Tplane: ToF] |
F‘“| Parameters
= I\ rill/ Counterbore - [WCS: TOP] - [Tplane: TOF]
Parameters
¥ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL

4 Choose Features in the Tree View pane.

Your features list should match the following picture.

| Digplay all normals 13 features, 0 selected
State | Hole type Dia. Flane Z1 Depth CB CS Blind Splt  Fi
1y Dl 33 BaCk -100.12737457  34.87262503 = Ur
y Dl 33 BACK -100.12737497 3487262503 X Ur
y Cill E.E FEBM V.. -339178203 457128513 Ur
1y Dl EE FBR V.. -339178203 467128513 Ur
! Counter bore 11.0 FEM Y., 2.E0821797 E0 # # L
! Counter bore 11.0 FEM V.. 2E0821797 E0 * * [E18
L Dl 9.0 FEM V.. -21.32079269 559083141 518
! Dl 9.0 FBM V.. -21.32079269 553063141 [G18
L Charafer [30.0) 17.91990231 FEM V.. -15.82079269 10.0 b4 518
! Chamfer [30.0] 17.91390448 FEM V... -15.82079269 10.0 b [G18
r Dl 9.0 FEBRM V.. -114.78493093 553063141 [E18
! Corill 9.0 FEM WL, -114.78493093 553061141 L
! Chamfer [30.0] 17.91380103 FBR V.. -109.28493093 100 b 518
L Chamfer [30.0] 17.91980225 FEM V.. -109.28493093 100 H 518
y Circle mil 16.0 Tar 300 E0.0 0
y Circle mil 16.0 Tap 30.0 ED.0 M0
1y Circle mil 16.0 Tap 300 E0.0 [G18
1y Circle mill 16.0 TOR 300 ED.O 0
ty Circle mil 1E.0 TOP 300 E0.0 L

[] 5elect coaxial features o

e
(%
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The warning icon /*\ in the Features page indicates that problems exist with assigning
tools to the detected features. FBM Drill cannot generate toolpaths to machine the features
until the problems are fixed.

» Resolve a Short Tool Problem

1 Hover your mouse over the icon in the v .
State column of one of the Circle mill hole

features until the error message displays.
<

The assigned tool is too short.

Circle mill

Note: Another issue exists with the Circle Mill Hole type assignment. The (¥16.0mm coaxial holes
should be drilled. Rather than modifying the Hole type in the Features using the right-click
menu to choose Drill, you resolve this issue by redefining settings in the Hole Milling page.

2 In the Finish tool column, hover the mouse over the Circle mill hole feature’s assigned tool.

Circle mil 16.0 TOF 300 0.0 MCx: ENDMILLT FLAT,
Circle mil 1E.0 TOP 20.0 MO EMDMILLT FLAT )

I A 0.0 fip angl

Circle mill

{‘} TIP: Adjust column widths or move the slider at the bottom of the page to view the Finish

tool column.
o

The assigned tool is 50.0mm long. The value in the Depth field of the Features page is
60.0mm. The Depth value is the total distance between the top of the first coaxial hole and
the bottom of the second coaxial hole.

The Co-axial holes setting in the Hole Detection page tells FBM Drill to machine coaxial
holes from one plane.

In Lesson 1, “Working with Solid Models and FBM Dirill”, you resolved a tool assignment
problem in Exercise 4 (page 26) by changing settings in the Tools page.

In this lesson, you resolve the problem by modifying the Hole Detection parameters.

3 Choose Hole Detection in the Tree View pane.
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4 Inthe Hole Detection page, choose From 2
planes in the drop-down list. Co-asial holes

Machine co-axial holes with gaps:

FBM Dirill generates toolpaths that From 2 planes v
machine each of the coaxial holes from ot .
From 1 plane if the gap iz <=

From :

their respective planes.

This includes generating separate spot
drill, pre-drill, and drill cycles for each
hole.

Choose Hole milling in the Tree View pane.

In the Hole milling page, deselect the
Counter bores and Through holes check Fiotnia: oo
boxes. |

Note: Deselecting all of the check boxes in the :
page deactivates hole milling for the FBM Drill
operation.

o]

[ Blind flat-bottam holes

| w0 |

7 Click the Detect button to analyze the solid model based on your changes.
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When finished, FBM Drill displays the Features page. Your features list should match the

following picture.
[ Display all normals _‘_h 24 features, 0 selected
State = Hole type Dia. Flane Z1 Depth CB C5 Blind Split Finigh tool ~

Dorill 33 BACK, 00127, 3487 * Unaszigned, 1 available

Dill 33 BALCE 00127, 34.87.. * Unazsigned, 1 available

Dorill EE FBM ... -339178.. 4571 Unassigned, 1 available

Doill EE FEMYI... -339178.. 4571 Unazsigned, 1 available

Counter bore  11.0 FEMWI.. 2E08217.. EO R R MCx: EMDMILLT FLAT.
110 EER Y] 2E087, 60 M EMD T, |

Dorill 16.0 BOTTOM 300 2214, LIE: DRILL. 16.0 dia.

iy
Ly
1Y
.
fo
od
2 Dl 16.0 BOTTOM 300 22.25.. LIB: DRILL, 16.0 dia,
/ Dl 16.0 BOTTOM 300 2243 LIB: DRILL, 16.0 dia,
i Dl 16.0 BOTTOM 300 22.68... LIB: DRILL, 16.0 dia,
I Dl 16.0 BOTTOM 300 23.00... LIB: DRILL, 16.0 dia,
| 2 Dl 16.0 TOP 30.0 2214.. LIB: DRILL, 16.0 dia,
| /o Dl 16.0 TOP 30.0 22254 LIB: DRILL, 16.0 dia,
| /e Crill 16.0 TOP an.0 22.43. LIE: DRILL, 16.0 dia,
| /o Dl 16.0 TOP 30.0 2268... LIB: DRILL, 16.0 dia,
[ Dl 16.0 TOP 30.0 23.00... LIB: DRILL, 16.0 dia, S
d Dl 9.0 FBMWI..  -21.3207. 5.590.. MCs: DRILL, 9.0 dia, 50.
/. Ll 30 FBMWI... -21.3207. 5.540.. MCe: DRILL, 9.0 dia, 50,
I Chamfer (30.01 17.5.. FBMYl.. -158207.. 100 # MCH: CSINK, 2000 dia, 5
2 Chamfer (30.01 17.5.. FBM¥l.. -158207.. 100 ¥ M CSINK, 20.0 dia, B
A Dl 3.0 FBMWI... -114784.. 5.590. MCx: DRILL, 9.0 dia, 50. %

>

<
@ O [ Select coasial features @

¢ FBM Drill replaces the five @16.0mm coaxial Circle mill hole features detected
previously with ten separate @16.0mm Drill features.

¢ The total number of detected features changes from 19 to 24.

+ The Plane column shows that five of the @16.0mm coaxial features are detected in the
BOTTOM plane, and five in the TOP plane.

¢ Theicon / ¥in the State column indicates that the @¥16.0mm coaxial features can be
machined with the assigned tool.

» Resolve an Unassigned Tool Problem

1 In the Features page, hover your mouse in

State  Haole type Dia. Flane
the State column of one of the @6.6mm & | il T
5 !
drill features until the error message & Dil 33 BACK
displavs. e Diil BE  FEMVL.
piay ol Dl BE  FBMWL.

FBM Drill cannot assign a tool. To resolve 9 FEM ..
this issue, change settings in the Tools
page.

2 Choose Tools in the Tree View pane.
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3 In the Tools page, select Create as needed.

ﬁool selection \

Diameter matching tolerance: 0025

Verify that your other parameters are as

shown.
[ Use bath inch and metric tooks

[ Use tools in MCx
Use taol libram

Tool Library

CAMCAM=AAMILLATOOLS

Mill_t4rd.TOOLS v

Tool creation

Create only standard sizes
[ Consider fute length

If haole exceeds fute length

. J

4 Click the Detect button to analyze the solid model based on your changes.

When finished, FBM Drill displays the Features page. Your features list should match the
following picture.

(] Display all normals 24 features, 0 selected
State | Hole type Dia. Flane Z1 Depth CB CS Blind Splt Finish tool ~
LY Dill 33 BACK 00427 ME7. R MC=: DRILL, 3.3 dia, 14.

i Eisill 2. BTk ERau e 2 TR Tl =TT H RIS P, .

Dill EE FEMYI.. -339178. 4571 MCx: DRILL. 6.5 dia, 201
Dill EE FEM Y. -339178. 4571 MCx: DRILL. 6.5 dia, 2

LeLe] (- ) L= ) oot 10 - i v N = ENTr -l
Counter bore — 11.0 FEM¥I.. 2608217.. E.O bS b MCx: ENDMILLT FLAT,

&

4 Dill 16.0 BOTTOM 300 2214, MCx: DRILL. 16.0 dia, 5(
& Dill 16.0 BOTTOM 300 2225, MCx: DRILL, 16.0 dia, 5(
) Dill 16.0 BOTTOM 300 2243 MCx: DRILL, 16.0 dia, 5(
¥ Drill 16.0 BOTTOM 30.0 2268... MG DRILL, 16.0 dia, 50
‘¥ Drill 16.0 BOTTOM 300 23.00... MCx: DRILL, 16.0 dia, 5(
& Drill 160 TP an.o 22714 MCx: DRILL, 16.0 dia, 50
& Drill 16.0 TOP 300 2225, MCx: DRILL, 16.0 dia, 5(
& Diill 160 TP ano 2243 MO DRILL, 16.0 dia, 50
4 Dill 16.0 TOP 300 2268 MCx: DRILL. 16.0 dia, 5(
L Diill 160 TOP anao 23.00... MCx: DRILL, 16.0 dia, 5
) Dill 3.0 FEMYI.. -21.3207. 5530 MCx: DRILL, 3.0 dia, 0.
& Drill 3.0 FEMYI.. -21.3207. 5530 MCx: DRILL, 3.0 dia, 50.
‘¥ Chamfer (30.0) 17.8.. FBMYI... 158207 100 # MCx: C5IMEK, 20.0 dia, 51
& Chamfer (30.0) 17.8.. FBMVI.. -158207.. 100 # MCx: C5IMEK, 20.0 dia, 51
& Drill 3.0 FEMYI.. 114734 5530 MCx: DRILL, 9.0 dia, 50, %

>

<
|E O : [ Select coavial features V
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¢ FBM Drill creates and assigns a standard ¥6.6mm drill to the two ¥6.6mm features in
the list.

¢+ Theicon ¥ in the State column indicates that the ¥16.0mm coaxial features can be
machined with the assigned tool.

Note: The remaining warnings in the Features page list for the two ?#3.3mm features are related
to settings in the Deep Drilling page; they will not be resolved in this exercise. You learned about
these settings in Lesson 2, “Adding Drill Cycle Operations”, Exercise 3 (page 58).

5 Click OK to accept the changed parameters for the FBM Dirill operation.

g] . ¥ =t : ALLIrE [ Select coaxial features E:
&2

The FBM Drill dialog box closes.

» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.

2 The FBM Warnings dialog box displays

. . = FBM Warnings ¢
information about the two ¥3.3mm hole S X
. . . |FEM Warnings
features that remain in a warning state. ’
Feature with conflict not machined:
Click OK to close the dialog box. Hole type : Driil
Tool 1 M(‘:X: DRILL, 3.3 dia, 14.0 length,
. View 1 BACK
3 When FBM Drill Completes the toolpath Coordinate: X-90.9453066 Y-19.0 Z-100.1273749
Conflicts : TOOL: spot drilling tool interfer
generation, the Toolpath Manager lists the | reacuss witn coneiice not machinea.
results. feds Grpeleiinn
gccl £ 3 l‘E‘lC}E(.: DRILL, 3.3 dia, 14.0 length,
View 1 BACK
You should see operations #1-67 in the CORTTiorS TS ToOT. opot Ariliing teal Imterfor
FBM Dirill toolpath group, including their
parent FBM Dirill operation.
e >
walEs
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» Save the Part File

1 Choose File, Save As.
2 In the Save As dialog box, do the following:

a Add EX3 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON6_EX3_[your intitials].MCX

b Click OK to save the file. This completes the exercise and the lesson.
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Skills Challenge

Congratulations! You have completed Lesson 6, “Working in the Features Page”.

As a challenge to the skills you learned in this lesson, try one or more of the following exercise
suggestions.

Using any of the files you saved in this lesson:
1 Suppress or delete detected features in the FBM Drill Features page.
2 Regenerate the FBM Dirill operation and its toolpaths to see the effect.

3 From the Toolpath Manager, open the FBM Drill operation dialog box and redetect
features. What happens in the Features page?
(Hint: Make modifications to features only at the final stage of creating the FBM Drill
operation.)

Using the file you saved in Exercise 2 (page 146):

= Unsuppress the features you suppressed in the Features page list, and restore them to their
original state.
= Undelete the features you deleted from Features page list.
Using the file you saved in Exercise 3 (page 155):

1 Add the deep drilling parameters defined in Lesson 2, “Adding Drill Cycle Operations”,
Exercise 3 (page 58) to the FBM Dirill operation.

2 Redetect features. Did your changes resolve the final two warnings reported for the
?¥3.3mm drill features detected the model? Do you understand why/why not?
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Creating Point and Vector Geometry

In this lesson, you configure FBM Drill’s Setup page to create two different types of geometry:

= Points associative to independent FBM Drill-generated toolpaths, but not associative to
the solid model.

= Points and vectors that are not associative to the solid model nor to any toolpath.

Independent Points and FBM Drill-Generated Operations

The Setup page offers an option to create drilling operations
that are independent of both the solid model and of the Create operations independent of salid (create points)
FBM Drill parent operation.

To accomplish this, FBM Drill creates a point at the top of each detected hole, and makes the point
associative to the independent drill operation it generates.

The point geometry is not associative to the hole feature in the solid model. The drill operations are
not associative to the FBM Drill operation.

Non-associative Points and Vectors

You also can use FBM Dirill’s Setup page parameters to create geometry (points at the top and
bottom of each hole, and vectors for each hole) on a specified Mastercam level.

[ Automatic: initial hole detection /— \

Create additional geometry
Grouping Mane v
[ Paintz at top of haole

Sorting
— [I%ector of dill engagement

Sorting option: Y ZIG- -
= [ Points at bottarn of vector

1

- Z

[ 5ubprograms

Comment

Create operations independent of solid (create points)

The additional geometry is completely non-associative; it is independent of any toolpath or solid
model feature, and can be used in any Mastercam toolpath.



164 - FBM DRILL

FBM Drill uses the detected hole feature data to create points at the top of the hole. FBM Drill
calculates drill cycle toolpath data to create the vectors and the bottom points. The vector length is
defined by a theoretical drill path while it is engaged in the cut. The vector starts at the top of the
hole and extends to where the drill tip of the finish tool would stop. The end point of the vector
includes any Tip Comp and Additional Break Through defined for the toolpath in the FBM Drill
Linking Parameters page.

TIP: If you choose to Create operation independent of solid (create points) and also select
Points at top of hole, a best practice is to place the additional geometry on a different level
= than the toolpath geometry. Otherwise, you will create duplicate points.

Lesson Goals

Use FBM Dirill to create points that are associative with the independent drilling toolpaths
FBM generates. Use FBM Drill settings to group the generated toolpaths by plane in the
Toolpath Manager.

Create point and vector geometry on level 200 for use by other toolpaths, for example, a
5-axis drill operation. The FBM Dirill-created geometry is independent, both of the solid
model and of the FBM Drill operation.

Exercise 1: Creating Independent Points and Drill Cycles

In this exercise, you perform the following tasks:

Isolate five pairs of @16.0mm coaxial holes in the Top and Bottom planes.

Configure the FBM Drill operation to create drill points and generate a series of
independent spot drill and finish drill operations for machining the holes in a single plane
(Top).

Reconfigure the FBM Dirill operation and generate spot drill, pre-drill, and finish toolpaths
to machine each of the coaxial holes from their respective planes (Top and Bottom).

Use FBM Dirill settings to group the generated toolpaths by plane in the Toolpath Manager.

» Create the FBM Drill Operation

1 From the Mastercam menu, choose File, Open.

2 Open the tutorial part file: FBM_DRILL_LESSON7 .MCX.
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3 From the Status bar Gview menu, choose @ = N
Top (WCS). B Front (WCS) Alt+2

M Back (WCS) Alt+3

& Bottom (WCS) Alt-+4

Alt+5

& Normal View
BE Guiew = Cplane
GE Gview = Tplane

4 Fit the part to the screen @ and set shade settings to Wireframe. @

5 Dynamically rotate the part until you see the ten #16.0mm holes indicated in the following
picture. Five pairs of holes share the same axis, making each pair coaxial holes.

1k,

' A

6 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu to create one.

7 Choose Toolpaths, FBM Dirill. COMMT on At Settin

The FBM Drill dialog box opens to the |@ FBM oril..
Setup page parameters. @ FeM wil..

[& Contour...
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8 In the Setup page, select Create
operations independent of solid (create
points).

9 Choose Hole Detection in the Tree View pane.

10

Create operations independent of solid [create paints)

In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes

Include blind holes

Machine co-axial holes with gaps:

Include chamfers

| From 1 plane

]

[ Include split holes
Limit search to plane | TOP

[] Set normals toward tool plane on detect

Minirum diameter

I awirum diameter

Sweep angle
() Ignore
O Minimum
O Masimum

11 Choose Tools in the Tree View pane.

12 In the Tools page, deselect Use tool library.

Make sure Create as needed and Create
only standard sizes are selected.

I‘h

Tool selection

Diiameter matching tolerance

[ Use both inch and metric tooks:

[ Use toolz in MC3
[ Uze tool libramy

Create as needed

Taal Library

CAMCAMAXAMILLATOOLS

[MiL_MM.TOOLS v

Tool creation

( Create only standard sizes ]'

[ Consider flute length

If hole exceeds flute length
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13 Click the Detect button to analyze the solid model based on your current FBM Drill
parameters.

When finished, FBM Drill displays the Features page. Your features list should match the

following picture.

| Display all normals e © featuies, O selecte
State . Holetype | Dia Plane Z 1 Depth CE CS Blnd Split  Finish tool

' Dorill 16.0 Taer 3n0 ED.0 MC: DRILL, 16.0 dia, 1600 ler
4 Dorill 16.0 Taer 300 E0.0 MCx: DRILL, 16.0 dia. 160.0 ler
' Dorill 16.0 Taer 300 ED.0 MC: DRILL, 16.0 dia, 1600 l=r
4 Dl 16.0 TOP 300 E0.0 MCee: DRILL, 16.0 dia, 160.0 =t
' Dorill 16.0 Tar 300 ED.0 MO DRILL, 16.0 dia, 1600 ler

¢ FBM Drill detects five @16.0mm holes in the model that match your settings.

¢ Each pair of coaxial holes is considered a single combined hole to be machined from the
TOP plane.

¢ FBM Drill creates a @16.0mm drill 160.0mm long and assigns it to the coaxial holes.

¢ Theicon / ¥in the State column indicates that the detected features can be machined
with the assigned tool.

» Generate FBM Toolpaths

1 Click OK in the FBM Drill dialog box to create points and generate independent
toolpaths to machine the detected features.

2 When FBM Drill completes the toolpath Operations Manage: Bl
generation, the Toolpath Manager lists the =~ st |soids | art
results. ik H I EDc® P ?

Gl vahG$ %G

= EE Machine Group-1

¢ One FBM Drill operation in the #-UlL Properties - Genaric Wil
. 22 Toolpath Group-1
machine group (#1) -

You should see the following:

=58 FBM Drill
. —D 1 - FBM Drill - [WCS: TOP] - [Tplane: TOF]
¢ One 010.0mm spot drill cycle for each T L Porsmeters
set of five holes (#2) =R -#}7 - Drill/Counterbore - [WCS: TOP] - [Tplane: TOP]
. D Farameters
¢ One P16.0mm drill cycle for each set of ¥ #7-M10.00 SPOT DRILL - 10. SPOT DRILL
five holes (#3) --[8 Geometry - (5) Points

§ Toolpath - 5.3K - FBM_DRILL_LESSOMZ.NC - Program
=B 2 - Peck Drill - [WCS: TOP] - [Tplane: TOF]
E Farameters
@ #1 - M16.00 DRILL -
--[El Geometry - (5) Points
= Toolpath - 5.3K - FBM_DRILL_LESSONZ.NC - Program
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» View Toolpath Point Geometry

¥

1 In the Toolpath Manager, click the Toggle

toolpath display button until you

toggle off the toolpath display of selected
toolpaths in the graphics window.

| perabons Manager

Toolpaths [solids | art |
v M SEPaah 7 ?
VERN vaG$ X¢

—

b ~—
.| Toggle toolpath display on selected operationsi

TIP: You can also press [Alt+T] to toggle on and off the display of toolpaths in the graphics
window.

2 Change your shade settings from wireframe to Shaded.

3 Use Mastercam’s view manipulation functions to get a better view of the new five points
FBM Dirill created for the generated toolpaths.
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» Create Points and Toolpaths Grouped by Plane

1 In the Toolpath Manager, click the FBM — =

. % Wi EPci P ?
Drill Parameters. Ax@ vaG 2 %o

The FBM Drill dialog box opens. = B Machine Group-1 g

Al Properties - Generic Mil

FBM Drill
2 Choose Setup in the Tree View pane. C’uo -1 - Fam ril - (WCS: TOF] - [Tplane: TOP] |

F‘“| Parameters
- I\ rill/ Counterbore - [WCS: TOP] - [Tplane: TOP]
_Parameters
¥ #1-M5.00 SPOT DRILL - HSS 5. SPOT DRILL

3 In the Setup page, choose Plane from the
Grouping drop-down list.

Grouping | Plane -

Sarting

This selection groups all operations by
plane in the Toolpath Manager. Sorting optior:

Mastercam orders operations within

groups into subgroups by operation type.

¢ The first subgroup includes all spot and pre-drilling operations.

¢ The next subgroup includes all finish tool and chamfering operations.
4 Choose Hole Detection in the Tree View pane.

In the Hole Detection page, verify that

Limit search to plane is selected and the Machine co-axial holes with gaps:
plane is set to TOP. From 2 planes '

From 1 plane }
6 Choose From 2 planes from the Co-axial E%E%

holes drop-down list.

FBM Dirill generates toolpaths that
machine each of the coaxial holes from
P ﬂ F

their respective planes.

This includes generating separate spot
drill, pre-drill and drill cycles.

7 Choose Pre-drilling in the Tree View pane. I

The Pre-drilling page is activated by . 4 .HI '
default (Pre-drilling is selected). The
option to Pre-drill Pilot holes only is also

selected. b

8 In the Pre-drilling page:

Pre-drilling
a Deselect Pre-drill Pilot holes only. [ Pre-diil pilat hales any
b Type 8.0 in the Minimum diameter AL —

field. 80 40
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¢ Type 4.0 in the Increment field.

9 Choose Tools in the Tree View pane.

Tool selection
10 In the Tools page, select Use tools in MCX. Diameter matching tolerance 0.025
FBM Drill looks first for tools in the [L] Use bathinch and metic tooks
Mastercam part. Then it creates any tools Use tadls in MCX
needed using FBM Drill’s standard tools [ Use tool fbrary
table file. Create az needed

11 Click the Detect button to analyze the solid model based on your changes.

When finished, FBM Drill displays the Features page. Your features list should match the

following picture.

| Display all normals — 10 features, O selected
State Holetype  Dia. r’ Plane 21 '\ Depth CEBE CS Blind Spit Finish tool
’ Dorill 16.0 BOTTOM 300 2214 M DRILL, 16.0 dia, 160.0 |2
L Dl 16.0 BOTTOM 300 22.25... MO DRILL. 16.0 dia, 160.0 |e
L Dorill 16.0 BOTTOM 300 2243 MC:: DRILL, 16.0 dia, 160.0 |2
r Dl 16.0 BOTTOM 300 22.68... MCx: DRILL, 16.0 dia, 160.0 |e
r Dorill 16.0 BOTTOM 300 23.00... MO DRILL, 16.0 dia, 160.0 |2
’ Dorill 16.0 Tap 300 2214, M DRILL, 16.0 dia, 160.0 |=
] Dorill 16.0 Taer 300 22.25.. MCx: DRILL, 16.0 dia, 160.0 |2
r Dorill 16.0 Tap 300 2243 M DRILL, 16.0 dia, 160.0 |2
’ Dl 16.0 TOP 300 22.58... MO DRILL. 16.0 dia, 160.0 le
¥

Drill 180 | TOR 300 23.00.. MC=: DRILL, 16.0 dia, 160.0 |

¢ FBM Drill replaces the five @16.0mm coaxial drill features detected previously with ten
©16.0mm drill features.

¢ The total number of detected features changes from 5 to 10.

+ The Plane column shows that five of the @16.0mm coaxial features are detected in the
BOTTOM plane, and five in the TOP plane.

12 In the Features page, click Select all. j
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13 Right-click in the Finish tool column. Choose Finish tool, and then select XLS: Drill, 16.0
dia., 0.0 length from the drop-down list.

10 Features, 10 selected

Plane 21 CS  Blind Split  Finish tool
[BOTT.. [300 |2 N N YT
[EOTT_[300 |

LL, 16.0 dia,

Finish tool
Select normal point...

: DRILL, 16.0 dia, 0.0 length

#LS: ENDMILLL FLAT, 15.0 dia, 0.0 length, Filot 16.0
¥LS: ENDMILL1 FLAT, 16.0 dia, 0.0 length, Pilot 17.0
#LS: REAMER, 16.0 dia, 0.0 length, Pilot 15.5

¥LS: TAP RH, M16x0.5, 0.0 length, 16.0 OD, Pilot 15.5

Suppress
Suppress exsiting
Delete
Summary...

¥LS: TAP RH, M16x1, 0.0 length, 16.0 OD, Pilot 15.0
#LS: TAP RH, M16x1.25, 0.0 length, 16.0 OD, Filot 14.75
¥LS: TAP RH, M16x1.5, 0.0 length, 16.0 OD, Pilot 14.5
#LS: TAP RH, M16x2, 0.0 length, 16.0 OD, Filot 14.0
¥LS: TAP RH, M17x1, 0.0 length, 17.0 OD, Pilot 16.0

LS: TAP RH, ML6x0.75, 0.0 length, 16.0 OD, Filot 15.25 mt
(.S: TAP RH, M18x2, 0.0 length, 18.0 0D, Filot 16.0 'R

This replaces the 160.0mm long tool FBM Drill assigned to the coaxial hole pairs with a
standard size ¥16.0mm tool. Each hole has a 30.0mm depth.

14 Hover the mouse over the assigned tool in
the Finish tool column.

10 features, 1 selected

Finish taol '

[MC:: DRILL, 16.0 dia, 32.0length, 118.0 lip angle|

FBM Dirill assigned a ©¥16.0mm drill
32.0mm long to each coaxial hole.

f
The icon / ¥in the State column indicates that the ¥16.0mm coaxial features can be

machined with the assigned tool.

15 Click OK in the FBM Drill dialog box to accept the changed parameters.
The FBM Drill dialog box closes.

» Regenerate the FBM Drill Operation and its Toolpaths

1 In the Toolpath Manager, the FBM Drill operation is marked “dirty” because you modified
its parameters. Click the Regenerate all dirty operations button.

Mastercam regenerates the FBM Drill operation using the current settings, and recreates all
new toolpaths for the operation.
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2 When FBM Drill completes the toolpath
generation, the Toolpath Manager lists the
results.

You should see the following FBM
Drill-generated toolpaths:

¢ One FBM Drill operation in the
machine group (#1)

¢ One 10.0mm spot drill cycle for each
set of five coaxial holes (#2)

¢ One 016.0mm drill cycle for each set of
five coaxial holes (#3)

IMPORTANT: FBM Drill does not remove or
regenerate toolpaths #2-3. They were created
from the initial set of FBM Drill parameters as
independent toolpaths. Your regeneration of
the FBM Drrill operation in Step 1 creates a
separate set of toolpaths, beginning with #4.
The new toolpaths are also independent of the
FBM Drill operation.

¢ One Toolpath group named FBM Drill-
TOP-Spot & Pre-Drill. This group
includes all of the spot and pre-drill
cycles generated for the five coaxial
holes that are defined in the TOP plane.

¢ One P10.0mm spot drill operation (#4)

Operations Manager

Toolpaths | solids | Art
v i SE@da® 2 ?
fz=hfvahG$ x%Q

= BB Machine Group-1 ~
+-1ll Properties - Generic Mill
=28 FBM Drill
, £ 1 - FBM Drill - [WCS: TOP] - [Tplane: TOF]
- [0 Parameters
=+ 2 - Drill/Counterbore - [WCS: TOF] - [Tplane: T
D Farameters
¥ #7- M10.00 SPOT DRILL -
-l Geometry - (5) Foints
E Toolpath - 5.3K - FBM_DRILL_LESSOM7.NC -
== 3 - Peck Drill - [WCS: TOP] - [Tplane: TOF]
E Farameters
- @ #1- M16.00 DRILL -
-l Geometry - (5) Foints
E Toolpath - 5.3K - FBM_DRILL_LESSOMZ.NC -
=
=88 FBM Drill-TOP-Spot & Pre-Drill
= 4 - Drill/Counterbore - [WCS: TOP] - [Tplant
D Farameters
¥ #7- M10.00 SPOT DRILL -
[ ll] Geometry - (5) Points
§ Toolpath - 5.3K - FEM_DRILL_LESSON7.N
== 5 - Drill/Counterbore - [WCS: TOP] - [Tplan¢
E Farameters
@ #2 - MB.00 DRILL - DRILL
[l Geometry - (1) Points
§ Toolpath - 4.4K - FEM_DRILL_LESSONZ.N
= 6 - Drill/Counterbore - [WCS: TOP] - [Tplan:
E Farameters
@ #2 - MB.00 DRILL - DRILL
' Geometry - (1) Points b

&

10. SPOT DRILL

10, SPOT DI

¢ One ¥8.0mm pre-drill operation for each hole (#5-9)
¢ One @12.0mm pre-drill cycle for each hole (#10-14)

¢ One Toolpath group named FBM Drill-BOTTOM-Spot & Pre-Drill. This group includes
all of the spot and pre-drill cycles generated for the five coaxial holes that are defined in

the Bottom plane.

¢ One #10.0mm spot drill operation (#15)

¢ One ¥8.0mm pre-drill operation for each hole (#16-20)
¢ One @12.0mm pre-drill cycle for each hole (#21-25)

¢ One Toolpath group named FBM Drill-BOTTOM-Finish Tool. This group includes all of
the ©16.0mm finish drill cycles generated for all of the coaxial holes defined in the

Bottom plane (#26-30).

¢ One Toolpath group named FBM Drill-TOP-Finish Tool. This group includes all of the
©16.0mm finish drill cycles generated for all of the coaxial holes defined in the Top

plane (#31-35).
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Note: When you activate the option to create independent operations, every time the FBM Drill
operation regenerates, it creates new toolpaths and adds them to the Toolpath Manager. The
previously generated toolpaths are not deleted or overwritten.

» View Toolpath Point Geometry

1 In the Toolpath Manager, select all of the toolpaths in the list.

2 C(Click the Toggle toolpath display button until you toggle off the toolpath display in
the graphics window.

Change your shade settings to Wireframe. @

4 Use Zoom functions to see the 10 new points FBM Dirill created for the generated
toolpaths.

| 9 I
A
)

H

255
(\_/L
+\

e

» Save the Part File
1 Choose File, Save As.

2 In the Save As dialog box, do the following:

a Add EX1 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON7_EX1_ [your intitials].MCX

b Click OK to save the file. This completes the exercise.
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Exercise 2: Creating Points and Vectors From Solid Holes

In this exercise, you use FBM Drill to create geometry (holes and vectors) for eight ¥@8.0mm through
holes in the model, each defined in its own non-standard plane.

The purpose of this exercise is to create the geometry needed to machine the @8.0mm through
holes using Mastercam’s Multiaxis toolpaths. The solid model does not provide the geometry
needed; you use FBM Dirill to create it.

You delete the FBM Dirill operation and its generated toolpaths. You also delete all of the toolpath
groups before saving the part file.

Note: During feature detection, FBM Drill automatically creates the non-standard tool planes
needed to machine the part using Mill Level 1 3-axis drill toolpaths. Without FBM Drill, you
must manually create the non-standard tool planes.

» Create the FBM Drill Operation

1 From the Mastercam menu, choose File, Open.
Open the tutorial part file: FBM_DRILL_LESSON7 .MCX.

3 From the Status bar Gview menu, choose

Right (WCS) @ Top (WCS) Alt+1
BE Front (WCS) Alt+2
M Back (WCS) Alt+3
& Bottom (WCS) Alt+4
|G Right (wes) Alt+3]
e Alt+6
o Mormal Vies. g™
WE Guiew = Cplane
GE Gview = Tplane

! Gview JPlanes Z| 0.0 -

4 Fit the part to the screen d:b and, if necessary, set shade settings to Wireframe. @
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Your graphics window part display should look similar to the following picture. The
markups in the picture indicate the ¥8.0mm holes used in this exercise.

(T

@ uqﬁ ¥ il

T
gy

5 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu to create one.

6 Choose Toolpaths, FBM Dirill.

ACGIEGEN Screen  Art  Settin

The FBM Dirill dialog box opens to the [@ Femorill..
Setup page parameters. @ Fem mill...
[& Contour...

7 In the Setup page, make the following

Changes under Create additional Geate additional geometry
geometry: Paints at top of hole

a Select Points at tOp of hole. [¥] ector of dril engagement
b Select Vector of drill engagement. Foints at bottom of vector
¢ Select Points at bottom of vector. L Ll ;r'é'u'n' N =5
d Type 200 in the Level field.
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Note: Mastercam’s Multiaxis Drill toolpaths do not require points at the top of the hole. However,
the exercise shows how to create them if needed by other toolpath types.

8 Choose Hole Detection in the Tree View pane.

9 In the Hole Detection page, enter the

following settings: Inchude blind holes
Include chamfers
[ Inciude zplit hole:

Deselect Limit search to plane.

b Type 8.0 in the Minimum diameter

field. [] Set nomals boward bool plane on detect
¢ Type 8.0 in the Maximum diameter Pom— .

field. Mirimum diameter :

. . I ainaunn diameter 2.0

These settings allow FBM Drill to detect
only @8.0mm hole features in the solid e il
model. Detection is not limited to a Ol
specific plane. FBM Dirill analyzes all @i
planes and creates custom views as needed 3 S
for features detected in non-standard 1900
planes. =

10 Click the Detect button to analyze the solid model based on your current FBM Dirill
parameters.

When finished, FBM Drill displays the Features page. Your features list should match the

following picture.

| Digplay all normals — O features, O selecter

State  Holetype  Dia. Flane Z1 Depth CB  CS5 | Blind | Splt Finish tool

i Crrill 8.0 FEM WIEW 1 8336738 20.01.. * MO+ DRILL, 8.0 dia, 50
Corill 8.0 FEM VIEW 2 79.48215.. 2019.. bt MO DRILL, 8.0 dia, &0
Corill 8.0 FEM VIEW 3 7444513 2019.. bt MO+ DRILL, 8.0 dia, 50
Corill 8.0 FEM VIEW 4 EB.33030.. 20.01.. * MCx: DRILL, 8.0 dis, &C
Corill 2.0 FEM WIEYW & 8336732, 2000 # MC: DRILL, 8.0 dia, 5L
Corill 8.0 FEM VIEYW E 7348215 2019.. * MCx: DRILL, 8.0 dia, 50
Crrill 8.0 FEM VIEW 7 7444513 2019. # MCx: DRILL, 8.0 dia, 50
Crrill 8.0 FEM VIEW 8 EB.33022.. 20.01.. bt MC<: DRILL, 8.0 dia, 50

+ FBM Drill detects all of the @8.0mm holes in the model.
+ The Plane column shows that FBM Drill created a custom view for each of the holes
because they were detected in non-standard planes.

¢ Theicon / e in the State column indicates that the holes can be machined with the
assigned tool.



CREATING POINT AND VECTOR GEOMETRY -« 177

» Generate FBM Toolpaths and View New Geometry
1 Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine
the detected features.
When FBM Drill completes the toolpath generation, the Toolpath Manager lists the results.
You should see the following FBM

Operations Manager F] [?
Drill-generated toolpaths: Toolpaths [Solds | Art
¢ One FBM Drill operation in the W B E@cLP 2 ?
machine group (#1) HiE vah$ %@
. . - 0o i - A~
¢ Eight @5.0mm spot drill toolpaths = E“F:';‘:E%Z:P S eneric il
(#2-9) 544 Toolpath Group-1§
. . =-§& FBM Dril
+ Eight ¥8.0mm drill toolpaths O:OD 1 - FBM Drill - [WCS: TOP] - [Tplane: RIGHT SII
(#10_17) E Farameters

=l 2 - Drill/Counterbore - [WCS: TOP] - [Tplane: F
) Parameters
.. # #6- M5.00 SPOT DRILL - 5. SPOT DRILL
Geometry - (1) Points
§ Toolpath - 4.4K - FEM_DRILL_LESSON7.NC -
== 3 - Drill/Counterbore - [WCS: TOF] - [Tplane: F
D Farameters
¥ #6- M5.00 SPOT DRILL - 5. SPOT DRILL
-[E] Geometry - (1) Points
§ Toolpath - 4.4K - FEM_DRILL_LESSON7.NC -
== 4 - Drill/Counterbore - [WCS: TOP] - [Tplane: F
E Farameters
. # #6- M5.00 SPOT DRILL - 5. SPOT DRILL
--[B] Geometry - (1) Foints
§ Toolpath - 4.4K - FEM_DRILL_LESSON7.NC -
= 5 - Drill/Counterbore - [WCS: TOP] - [Tplane: F
E Farameters
. # #6- M5.00 SPOT DRILL - 5. SPOT DRILL
..[E] Geometry - (1) Points
2= Toolpath - 4.4K - FBM_DRILL_LESSON7.NC -
== 6 - Drill/Counterbore - [WCS: TOF] - [Tplane: F
) Parameters
.. # #6- M5.00 SPOT DRILL - 5. SPOT DRILL
Geometry - (1) Points
§ Toolpath - 4.4K - FEM_DRILL_LESSON7.NC - ¥

< S

2 In the Status bar, click Level.

3D Gview  Planes Z|[ili ~ | N ¥ Level| 1 v\AttrihuteS *

N J

The Level Manager dialog box opens.
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3 In the Level Manager dialog box, select level 200, right-click, and then select Make Main.

M | evel Manager §|

Mumber Wisible: Mame # Entities Level Se
1 - 772

2o | 1 EZ R
Make Main

Get Named Levels

Save Named Levels

Report

Contrast Rows

Refresh levels list

¢ | =
E Purge empty levels ==

fanke Renumber level

Mumber: Mame:

¥ Cut Ctri+X

Level Set: _‘j Copy  Cirl+C I mamed

I

Make main level alway "/ Delete
1000

[] Only display geometry an mair level

Yigible Levels

[ aron | anat

Mastercam makes level 200 the main level.

The # Entities column lists 24 entities on level 200; two points and one vector for each the
eight ¥8.0mm holes.

4 Click in the Visible column of level 1.

MHumber Wizsible MName # Entities
Mastercam removes level 1 from view in - _Zi@_l

the graphics window.
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Here is a sample picture showing half of the new point and vector geometry in the graphics
window (without toolpath display).

s

5 Click OK to close the Level Manager dialog box.

» Delete FBM Toolpaths and Save the Part File

1 In the Toolpath Manager, select the

22 il
toolpath group named FBM Drill. R —

1 - FBM Drill - [WCS: TOP] - [Tplane: RIGHT 51
D Farameters

2 - Drill/Counterbore - [WCS: TOP] - [Tplane: F
D Farameters

¥ #6- M5.00 SPOT DRILL- 5. SPOT DRILL

Mastercam selects all toolpaths in the
toolpath group.

2 Right-click and choose Delete.

Groups P i
cut |
Copy =

Expand
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3 Ifadialogbox displays information about
undeleting this action, click Yes when

asked to pTOCBEd. 9 You are about to delete the selected operations.
,,) Undelete is limited and may not be able to undo this actien.

M Toolpath Manager

Mastercam deletes all toolpaths in the
selected toolpath group.

Do you want to proceed?

This message can be disabled in the Display Options found
on the right-click menu inside of the Toolpath Manager.

e ) w ]

4 In the Toolpath Manager, right-click and then choose Groups, Delete all empty.

eralions Manager | |RE5 |

r% HIxKEPah 2 ?
Tl vah £ X¢

---"'-\-.

) | New Toolpath group
Rename
Delete

| Delete all empty

Mastercam deletes all empty toolpath groups.
5 Choose File, Save As.
6 In the Save As dialog box, do the following:

a Add EX2 and your initials to the tutorial part File name—for example:
FBM_DRILL_LESSON7_EX2_[your intitials].MCX

b Click OK to save the file. This completes the exercise and the lesson.
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Skills Challenge

Congratulations! You have completed Lesson 7, “Creating Point and Vector Geometry”.

As a challenge to the skills you learned in this lesson, try one or more of the following exercise
suggestions.

Using the file you saved in Exercise 1 (page 164):

= Use drag and drop methods in the Toolpath Manager to arrange the FBM Drill-generated
toolpath groups in sequence by plane (first list all spot, pre-drill, and finish operations for
the Top plane, followed by those in the Bottom plane). Could you use this toolpath
grouping to make job setup easier?

= Modify the FBM Drill operation to group toolpaths by tool. Regenerate the FBM Drill
operation and view the results. Think about the types of jobs where setup would be easier if
grouped by tool.

Using the file you saved in Exercise 2 (page 174):
1 Create an FBM Drill operation that creates points only at the bottom of detected holes, and

also creates vectors. Place this new geometry on a new level. In the Level Manager dialog
box, assign a descriptive name to the level you created for new geometry.

2 If your Mastercam installation includes Multiaxis toolpaths, use the new geometry you
created in Step 1 above (vectors and bottom points) to create a Drill 5-axis toolpath.
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LESSON 8

Using SolidWorks Hole Wizard Data

If your workstation includes an installation of SolidWorks 2008 or higher, and you also have access
to the SolidWorks part file (.SLDPRT) used to create the solid model, FBM Drill can update the
Features page list with imported SolidWorks Hole Wizard data. This is particularly helpful if the
threaded holes in the model are not drawn with thread geometry. Importing the data from the
SolidWorks Hole Wizard provides FBM Dirill with this information, allowing the correct assignment
of hole types and tools.

TIP: If you have SolidsWorks installed and a copy of the model’s . SLDPRT file, a best practice is
to always choose the Select SolidWorks file button in the FBM Drill Features page before

o generating toolpaths. This ensures that you provide FBM Drill with the most complete
information on detected hole features.

Lesson Goals

= Create an FBM Drill operation. Detect holes. Then import SolidWorks Hole Wizard
information to update two ¥8.0mm tapped holes in the Features page list.

= Backplot the FBM Dirill-generated toolpaths.

Exercise 1: Importing SolidWorks Hole Wizard Data

IMPORTANT: To complete this exercise, in addition to Mastercam, your workstation must
have a licensed installation of SolidWorks 2008 or higher.

» Create the FBM Drill Operation

1 From the Mastercam menu, choose File, Open.
2 In the Open dialog box:

a Select the tutorial part file: FBM_DRILL_HOLE_WIZARD_MM.MCX

b Click OK.

3 If a Machine group does not display in the Toolpath Manager, choose Machine Type, Mill,
Default from the Mastercam menu to create one.
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4 Choose Toolpaths, FBM Drrill from the oA o
Mastercam menu. |@ Fem pril.
Mastercam displays the FBM Drill dialog B Fam il
box.

[ Contour...

5 Choose Hole Detection in the Tree View
pane.

& Deep Diiling
Spat Drilling
Pre-driling

= Hole miling
& Circle Mil
& Helix Bare
Toaks:
Linking Parameters
=] Additional settings
Coolant
Az Combination
Mize Values
Featuies

The Hole Detection page displays.

6 In the Hole Detection page, make sure that your parameters match the following picture:

Co-auial holes
Include blind holes Machine co-axial holes with gaps:
Include chamfers |Fr0m1 plane v |

[ Include split holes
Limit search to plane | TOF v |

[] Set normals toward tool plane on detect

Minirum diameter

I awirum diameter

Sweep angle
() Ignore
O Minimum
O Masimum
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7 Choose Tools in the Tree View pane.

/_T ool zelection \

Diameter matching tolerance 0025

8 In the Tools page, select Consider flute
length.

[ Use both inch and metric toolks
Make sure the other settings are as shown. [ Use tooks inMCX
Use tool library

Create az needed

Tool Library

CAMCAMXAAMILLATOOLS

Mill_MM.TOOLS b

Tool creation

Create only standard zizes
Consider flute length
It hole exceeds flute length
(%) Create one tool for all depths
() Create ome ool for each depth

() Create taals i length increments of 75.0 &

&

9 C(lick the Detect button to analyze the solid model based on your current FBM Drill

parameters.

When finished, FBM Drill displays the Features page. Your features list should match the
following picture.

_|Di5p|ay all normals 10 features, 0 selected

Zt.  Holetype  Dia.  Flane Z1 Depth  C. C. B. Z. Finishtool

. Drill 6.8 TOP 00 0.8 MCx DRILL, 6.8 dia, 54.2[e...
Crill 6.5 TOP 00 50.8 MO DRILL, 6.8 dia, 54.2 le...

& Dl 10 TOP  -100 408 WCH DRICL 1.0 dlim, BB T
Drill 110 TOP  -100 40.8 MO DRILL 11.0 dia, BE.3 1.,
Drill 110 TOP  -100 40.8 MO DRILL 11.0 dia, BB 1...
Drill 110 TOP  -100 40.8 MO DRILL 11.0 dia, BB 1...
Counterb.. 180 TOP 00 100 x b MCK: ENDMILLY FLAT, 18...
Counterb.. 180 TOP 00 100 b b MO ENDMILLY FLAT, 185....
Counterb.. 180 TOP 00 100 x x MCx: ENDMILLY FLAT, 18...
Counterb.. 180 TOP 00 100 x x MO ENDMILLY FLAT, 18....

¢ FBM Drill detects four pairs of coaxial ¥11.0mm drill and ¥18.0mm counterbore
features. These coaxial holes are defined as M10 socket head cap screws in the
SolidWorks Hole Wizard. FBM Dirill assigns the correct hole type and tools to machine
the holes.

¢ The SolidWorks Hole Wizard defines the two (¥6.8mm holes marked in the picture as
M8x1.25 bottom tapped holes with threaded callouts. However, the model in the
Mastercam part file does not provide this information to FBM Drill. FBM Dirill assigns



186 - FBM DRILL

both a Drill Hole type and ¥6.8mm Drill Finish tool to these holes. You import
SolidWorks Hole Wizard data to automatically change these assignments.

» Import SolidWorks Hole Wizard Data

1 Choose the Select SolidWorks file button @ located in the lower right corner of the
Features page.

1| Select commar e ] 5elect coaxial features

’aect SolidWorks file

IMPORTANT: SolidWorks must be installed on the same system as Mastercam for the Hole
Wizard data to successfully import.

2 In the Open dialog box:
a Navigate to where you saved the FBM Dirill part files provided with this tutorial.
b In the Files of Type drop-down list, select: SLDPRT Files (*.SLDPRT) if necessary.

¢ Select FBM_DRILL_HOLE_WIZARD_MM.SLDPRT.

d Click OK.

le name: FEM_DRILL_HOLE_WIZARD_MM.SLDPRT v
lssoftype: | SLDPRT Files (".SLDPRT) v
Jecent Folders: |C:\%_HELP\X_TUTORIALS\FEM_DRILL_FOCUS_SERIES_TUTORIAL\PARTS\LESSONZ v

E (o] (7

A message displays in the Mastercam
Status bar while Mastercam connects to Please wait - connecting to SolidWorks... 3D  Gview Planes
SolidWorks on your computer. This may

take a minute or two.

Mastercam imports the SolidWorks Hole Wizard data from the selected part file.



USING SOLIDWORKS HOLE WIZARD DATA - 187

3 When the import is complete, a message informs you that two features were modified. The
SolidWorks information was successfully merged into the features list. Click OK.

M SolidWorks feature merge successful.

2 features modified per SolidWorks file:

C:\X_HELP\X_TUTORIALS\FBM_DRILL_FOCUS_SERIES_TUTORIAL\FEM_DRILL_HOLE_WIZARD.SLDFRT

Your features list should match the following picture:

]Di5p|ay all normals 10 features, 0 selectec
State Hale type Dig.  Flane 71 Depth  C. C. B. 3. Finishtodl

(5] Tap RH 8.0 TOP 00 50.8 MCK TAP BH, MBx1.25,54.8 IengtPD

Tap RH 8.0 TOP 00 50.5 MCH TAP BH. MBx1.25, 54.8 length

r Drill 1m0 TOP  -100 408 MCx DRILL, 11.0 dia, 56.3 length, 11.
' Drill 110 TOP  -100 40.8 MC: DRILL, 11.0 dia, 56.3 length, 11.
' Drill 110 TOP  -100 40.8 MC: DRILL, 11.0 dia, 56.3 length, 11.
v Drill 110 TOP  -100 40.8 MCx: DRILL, 11.0 dia, 56.3 length, 11.
v Counterbore 180  TOP 00 10.0 X X MCX: ENDMILLT FLAT, 18.0 dia, 19.0
¥ Counterbore 180  TOP 00 10.0 X X MCK ENDMILLY FLAT, 18.0 dia, 19.0
' Counterbore 180  TOP 00 10.0 X X MCK ENDMILLY FLAT, 18.0 dia, 19.0
v Counterbore 180  TOP 00 10.0 = = MCK: ENDMILLT FLAT, 18.0 dia, 19.0

+ The Features page list updates with the SolidWorks Hole Wizard data.

¢ The SolidWorks icon ﬁ displays in the State column of the two holes modified by the
SolidWorks Hole Wizard import.

¢ The SolidWorks Hole Wizard data does not update the four pairs of coaxial holes in the
Features page list. The information FBM Dirill displays for these holes matches the M10
socket head caps screw definition in the SolidWorks Hole Wizard; no update is needed.

IMPORTANT: You cannot edit the imported SolidWorks Hole Wizard information in the
Features page list.

» Generate the FBM Drill Toolpaths

1 Click OK in the FBM Dirill dialog box to generate the toolpaths needed to machine
the detected features.
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2 When FBM Drill completes the toolpath
generation, the Toolpath Manager lists the
results.

You should see the following FBM
Drill-generated toolpaths:

*

One FBM Dirill operation in the
machine group (#1)

Two ?10.0mm spot drill operations
(#2-3)

One ¥6.75mm pre-drill operation for
the M8x1.25 tapped holes (#4)

One ¥8.0mm tap finish operation (#5)

One ?11.0 drill operation for the
counterbore’s coaxial through holes
(#6)

One ©¥18.0mm drill operation for the
counterbore holes. (#7)

Operations Manager
Toolpaths | Solids | Art

Y Hhi SPa® » 2 Ly
Bk vahG $ ¢

= EE Machine Group-1

+--ll Properties - Generic Mill

=82 FBM Drill
= J 1 - FBM Drill - [WCS: TOF] - [Tplane: TOF]
. [) Parameters
== 2 - Drill/Counterbore - [WCS: TOP] - [Tplane: *
D Farameters
----- ¥ #7- M10.00 SPOT DRILL -
----- Geometry - (4) Points
§ Toolpath - 5.1K - FBM_DRILL_HOLE_WIZARI
= 3 - Drill/Counterbore - [WCS: TOF] - [Tplane:
D Farameters
----- ¥ #7- M10.00 SPOT DRILL -
----- Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_HOLE_WIZARI
=-f 4 - Drill/Counterbore - [WCS: TOF] - [Tplane:
D Farameters
----- # #4- M6.75 DRILL -
----- Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_HOLE_WIZARI
= 5 - Tap - [WCS: TOP] - [Tplane: TOF]
D Farameters
----- ¥ #3-M8.00X1.25 TAPRH -
----- Geometry - (2) Points
§ Toolpath - 4.7K - FBM_DRILL_HOLE_WIZARI
=-f 6 - Peck Drill - [WCS: TOF] - [Tplane: TOF]
D Farameters
----- % #1-M11.00 DRILL -
----- Geometry - (4) Points
§ Toolpath - 5.1K - FBM_DRILL_HOLE_WIZARI
= 7 - Drill/Counterbore - [WCS: TOF] - [Tplane:
D Farameters
----- ¥ £227 - M18.00 ENDMILL1 FLAT -
----- Geometry - (4) Points

10. SPOT DRIL

10. SPOT DRIL

18. FLAT

£ >

» Backplot the FBM Drill-Generated Toolpaths

1 In the Toolpath Manager, click the

Select all operations button.

Uperations Manager

Toolpaths | Solids | Art

we ik Ed

il P

Hselect al operations =

= BB Machine Group-

2 Setup the part display in the graphics window.

a Change the Gview to Isometric (WCS).

b Setshade settings to Wireframe.

[Jix
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¢ Fit the part to screen. ¢ This allows you to view the entire part and all of the

toolpaths in the graphics window during Backplot.

to change your view of the part in the graphics window before resuming play.

{:} TIP: At any time during Backplot, you can pause and then use view manipulation functions

3 In the Toolpath Manager, click the Backplot selected operations button.

The Backplot dialog box and Backplot VCR bar open.

4 In the Backplot dialog box, select the
Display tool, Display holder, and Quick
verify buttons.

These options display a simulation of a E"‘E !‘. -

tool and holder during backplot, and

X Backplot

7)) (&)
shade the toolpath. - -

5 Use the buttons and sliders on the Backplot VCR bar to backplot the operations.

DO AT @2
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Click Play @ to begin the backplotting action. Here is a sample picture taken during the
backplot.

6 When finished, click OK in the Backplot dialog box to exit the Backplot function.

7 This completes the exercise and the lesson.

TIP: To remove imported SolidWorks Hole Wizard data from the FBM Drill Features page,
4 click Detect. V' FBM Drill analyzes the solid model, replacing the imported SolidWorks

Hole Wizard data with information available from the model in the Mastercam part file.
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Conclusion

Congratulations! You have completed the FBM Drill 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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