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Who Can Benefit from Mastercam FBM?
One of the highlights of Mastercam X3 is the introduction of Feature Based Machining
(FBM). FBM eliminates the manual processes involved in programming certain solid
parts. That’s the “what” of FBM. Many users, however, ask about the “who,” meaning
who can make the best use of it? Who should be using it? And the most important
question – should you be using FBM?
The short answer is that every level of user can find a place in their shop for FBM,
whether you are new to the software or are a Mastercam power user.

The Basics of FBM
Before we discuss who can benefit from FBM, we’ll start with a brief overview of how it
works and what it does.
Features define a solid part’s topology – they describe the part’s physical properties
including its faces and shapes, size, and location of holes, slots, pockets, bosses, and
other characteristics.
Mastercam X3 Mill and Router feature two types of FBM – FBM Mill and FBM Drill. Both
use information derived from the solid part’s features in combination with the defined
stock. These two FBM functions analyze a solid part, detect all machining features
in a specified machine orientation, and automatically generate all of the 2D milling
toolpaths necessary to completely machine the selected features. All of the identified
machining features can be reviewed and selectively modified or removed before
creating toolpaths.
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MILL
Who Can Benefit from Mastercam FBM? (cont.)
Mastercam FBM for the New or Non-traditional User
Machinists who are new to the software, occasional users, and “non-traditional” users (such as prototype
shops where designers program the machines) will benefit greatly from the automation offered in
Mastercam FBM. The mandate for the software was that it be able to machine a prismatic solid to
completion with as little user interaction as possible. As a result, FBM’s built-in intelligence identifies and
programs features, using remachining techniques to ensure that no stock is left.
Someone new to programming can literally let
FBM do the pocketing, contouring, and drilling of a
solid model for them. FBM can even be a guide for
new users by allowing them to review the types of
toolpaths it creates to become more familiar with
the machining procedures.

FBM also lets newer users benefit from
experienced programmers’ knowledge. Shops can
use FBM’s operation defaults to set up a template
for methods and strategies to be used on similar
parts. This minimizes guesswork and maintains
consistency.
But setting up templates for others is only the
beginning of FBM’s usefulness to experienced
Mastercam programmers.
Feature Based Machining
(FBM) automates pocketing,
contouring, and drilling on
prismatic solid models.

FBM can automate
tedious tasks, letting
you concentrate on more
complex areas.
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Mastercam FBM for the Power User
Although FBM is structured to be push-button simple, its foundation
rests on two very powerful principles–it creates standard Mastercam
toolpaths and it allows the same depth of programming flexibility
and setup as other Mastercam functions. This gives users a
remarkable amount of power on both the “front” and “back” ends of
the programming process.
Because the toolpaths created by FBM are standard Mastercam
toolpaths, users can modify any or all elements and quickly
regenerate them. This allows experienced users to fine tune exactly
how they want the tool motion to work without having to create
toolpaths from scratch.
FBM also gives you power to refine exactly how it works so that
the output fits your needs. You can pre-set conditions for FBM
ranging from standards such as stock-to-leave and stepover to
distinguishing between a hole and a pocket.

Lighten your workload; even though FBM cannot machine this
entire sculpted guitar, it can automatically program portions of it.

Mastercam FBM divides a part into feature zones that are clearly
listed within the FBM setup. This lets users remove any portions they
would rather program themselves to their specifications.
Another benefit to someone familiar with Mastercam is that
FBM lets them focus on the work that demands their full skills.
By automating some of the tedious tasks such as programming
mold sub plates with dozens of drill holes, experienced users can
concentrate on getting the best toolpaths for more complex tasks.
All programmers–new and experienced alike–benefit from the time
saved with FBM. Traditional CAM programming of a complex 2D
part can take hours, especially if the part includes nested pockets
and faces in different planes. FBM not only reduces that time
dramatically, but also lets you concentrate on other tasks while the
work is being done.
If you’re a Mastercam X3 Mill or Router user, you already have
Mastercam FBM. Take a few minutes to try it out, and see what it can
do for you.
For more information on Mastercam’s Feature Based Machining,
please contact your local Mastercam Reseller. ý
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MILL
Head Porting Business Climbs to the Next Level
Even with no previous experience with CNC equipment or
CAD/CAM software, Richard Reyman, owner of West Coast
Cylinder Heads, Reseda, CA, decided that he was going to
take his business up a notch by translating all of his hardwon skills and knowledge into CNC machining programs.

Challenge
Translating 18 years of cylinder head porting skill,
knowledge, and experience into precise and highly
productive CNC manufacturing programs.

Solution
Mastercam Mill Multiaxis
Benefits from choosing Mastercam
•• Took very little time to learn and implement
Mastercam
•• Lots of public educational resources available
•• Very knowledgeable reseller
•• Integrated part programming with fixture design
•• Integrated solution for reverse engineering

Project Details
To bridge some of the gaps in his knowledge, Reyman
enrolled in a university extension course in basic
CAD/CAM programming using Mastercam. Then at the
recommendation of his instructor, he hooked up with
Mastercam Reseller Tom Shelar of CAD/CAM Consulting
Services. “Tom knew exactly what I needed to know and
what I could safely ignore so I could start making money
with my new equipment and software,” Reyman said.
In the beginning, Reyman used an interactive machining
process in conjunction with his newly acquired Fadal
5-axis mill. He would hand-grind a shape he wanted in
his cylinder head casting, and then put it on the Fadal to
probe for data that would be used to reverse-engineer the
CAD model. He would then create the toolpaths necessary
to clean up this shape on the CNC machine.
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Over time, he has become adept at using Mastercam Mill Multiaxis to
create freehand models of the air passage shapes and their dimensions
without having to rely so much on
probing. These toolpaths are both
complicated and delicate. “We use a
ball nose lollypop style mill,” he says.
“You have to snake this tool six or
seven inches down inside the head in
such a way that we keep the tool from
shanking out, crashing, or colliding
into something.”
The cutter is almost always working
dangerously close to some edge, but
that is required if Reyman is going
to get all of the shape he is looking for. A little miscalculation could wipe
out an entire tool holder, which is a very costly mistake. Setting arbitrary
soft limits could prevent the possibility of a crash, but that would also
“handcuff the post.” Instead, he relies on Mastercam’s Backplot feature to
electronically verify that none of the toolpath moves results in a crash.
In addition to intricate toolpaths, versatile fixturing also designed with
Mastercam is a critical aspect of West Coast Cylinder Heads’ CNC success.
Reyman says, “Being very familiar with the problem of having to get the
tool into very tight places helped us to design a fixture that gives us access
to the air pathways from almost any angle.” This allows Reyman to achieve
his goal of setting up the workpiece and just walking away from it for four
or more hours to do more creative work, usually in Mastercam.
Over the years, Reyman perfected his manufacturing processes and
introduced many popular custom cylinder head designs that can be seen
on his Web site www.proheads.com. West Coast Cylinder Heads sales
continue to be strong. Reyman continues to grow his business, but not by
sacrificing the personal touch that keeps him close to his customers. ý
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LATHE
New Feature Delivers Better Steady Rest Control
A steady rest is a machine attachment that supports
a workpiece section while toolpaths are being run.
Some shops use them rarely, while others depend
on them almost daily. Mastercam has created a
new steady rest setup feature called Steadyrest
that provides more flexibility in defining the lathe
collision avoidance boundary.

The new Steadyrest feature delivers much more
flexibility.
In the new interface, the Chain Roller button
works the same as the Select button in the
existing interface. We have added the ability to
parametrically set up the rollers and define the
roller radial location based on the diameter of the
clamped material. In addition, a section has been
added to show the boundary geometry status, as
well the active spindle. This interface will eventually
replace the existing one.

In the past, users had basic steady rest control
using the Parameters tab of the Steadyrest
Component dialog. That option restricted users
to defining the collision avoidance boundary by
chaining geometry.

As a pioneering leader in
3D inspection technologies,
Verisurf delivers the highest
quality data exchange
between Unigraphics /NX
and Mastercam.
With Verisurf UG Read, Mastercam users can open native
Unigraphics/NX part/assembly
files without a Unigraphics or
NX license requirement. You
also gain the unique ability to
import Product Manufacturing
Information (PMI) data, such as
properties, notes, dimensions,
geometric tolerances, datums
and datum targets.

Contact your local
Mastercam dealer for
pricing and details
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A typical work flow for Steadyrest feature would be:
1. Before creating any toolpaths, set up the
boundary of the steady rest using the new
feature.
2. Press Alt+C, and then select Steadyrest.dll to run
the function. When done, the Machine Group
Properties dialog Stock Setup tab page will
indicate that the steady rest has been defined.
3. Make a steady rest toolpath from the misc op
menu, using misc op the same way it has always
been used: indicate where you want to move from
(the original position) and select where you want
to move to (the transferred position).

Some additional tips:
•• If you need to re-define the steady rest component boundaries after
programming a steady rest misc op, first move the insert marker to
the Machine Group Properties, ahead of any operations. This puts
the steady rest component boundaries in their initial position, where
they were originally defined.
•• For most applications, you can use the same Z coordinate value you
used when initially defining the steady rest component boundaries
to define the misc op Original Position.
•• Select the Auto button in the Steadyrest feature to define the grip
diameter of the rollers based on the diameter of the stock in the
selected active spindle.
•• You can add a Steadyrest feature icon to a toolbar:
1. Click Settings, Customize.
2. On the Toolbars tab, select the Lathe Toolpaths category.
3. Drag the last icon on the second row out of the Lathe Toolpaths
group and onto the toolbar.

Steadyrest is installed when you update to Mastercam X3 MU1. Please try
this feature with your steady rest part, and let us know what you think at
lathe@mastercam.com. ý
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WIRE
Using Work Planes Simplifies Programming Wirepaths
Depending on the geometry you receive and how you set up your machine, you can use work planes to
simplify your work. Work Plane settings are found on the Planes (WCS) page of the wirepath operation.

One of the most-frequently used features is the
ability to “move” the coordinates of a wirepath
operation.
Here is a simple example. The part below has two
features: a 1”-diameter hole and a 1.125”-diameter
hole with thread points defined 0.25” to the left of
the 3 o’clock positions on each hole. We want to
wire the larger circle on the part centered at X0,Y0
instead of at its current location (X1,Y2) without
relocating the geometry.

You can accomplish this easily by setting a work
plane for this operation. A work plane can be
defined in two different places in Mastercam.
The first is by using the View Manager, accessed
from the WCS button on the status bar, which
is outlined here. The second is from within the
wirepath operation.

Setting a Work Plane from the WCS Button
on the Status Bar
1. Click Parameters in the circle wirepath
operation.
2. Select the Planes (WCS) property page.
3. Make sure that Create new work plane is
checked.
4. Choose Select Origin in the Workplane group.
(The blue ‘+’ on the button indicates that a new
work plane will be created).
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5. Select the center point of the circle, which results
in a new view # as shown below.

Setting the work plane origin tells the system to use that specific
location as the origin. This hole will now be cut at X0,Y0. Remember that
the initial position in the NC code is the thread point position of this
operation.
Another feature used here is the work offset setting. This refers to the
work offset on the machine—G54.1 P16 in this example. The exact
NC code produced by the work offset setting depends on your post
processor. NOTE: You do not have to use the work plane origin to use the
NC Code work offset.
Experiment with these settings on a simple part to discover what these
features can do for you. We recommend that you always check the NC
code, at least until you are comfortable with what you are setting and
what your post processor produces with those settings. ý

When you generate the NC code for this operation, it
will look like the following code.
O0001
N100 G0 G20 G90
N110 G54.1 P16 X.25 Y0. I1. J0.
N120 G0 X.25 Y0.
N130 M60
N140 M35
N150 M81
N160 S101 D1
N170 G41 G1 X.625
N180 G3 X-.625 I-.625
N190 X.625 I.625
N200 G40 G1 X.25
N210 M50
N220 M30
%
NOTE: The non-coordinate codes you see may be
different depending on your post processor.
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ROUTER
When Simple Wood Curves Aren’t So Simple
Burns Wood Products, Inc. is a
unique woodworking shop located
in Granite Falls, NC. They make
curved plywood for manufacturers
who need curved doors, drawer
fronts, table aprons, and any
products where bowed plywood
can be used in production. For
Burns, woodworking is all about
creating the curves and shapes that
few companies produce. To keep ahead of their
competition and serve their expanding markets,
the company needs the newest equipment and
software to produce these unique products.
With 40 employees and 40,000 sq. ft. of
manufacturing space, the 25-year old company
produces parts in quantities ranging from 15 to
2,000 pieces. To create unique shapes in wood,
Burns recently added two 5-axis router machines
and one 3-axis machine. They use Mastercam to
program these machines because it gives the
wood designers the flexibility and functionality
required to produce the complex wood shapes
and contours they need.

Programmer Travis Buchanan uses two Mastercam
features that are especially important to him—
Backplot and Verify. He uses them to avoid a
collision at the machine tool. He also relies heavily
on the surfacing toolpaths in Mastercam. “I really
like the 5-axis toolpaths that are available. Being
able to control the tool in a 5-axis curve with line
control has been a real useful feature for me.”
“I really think the axis limitations are an efficient
feature that Mastercam added. If I need to
machine something, and the knuckle on my 5-axis
is going to hit, I can just tell the system to not let
the A axis go over 45 degrees, and modify the
toolpath to hold that 45 degree angle with the
A axis.” Buchanan adds that he uses Mastercam’s
surface toolpath capabilities for the workholding
vacuum fixtures. “I feel like every programmer
that uses Mastercam picks his favorite toolpaths. I
would say that I’m using 50-60% of the toolpaths
in Mastercam.”
In a previous position, Buchanan worked for a
furniture manufacturer who used a different
CAD/CAM software package. Buchanan
commented, “It was just too complicated, and you
didn’t have the ease-of-use that Mastercam has.
We considered it, and we actually sent a person
to Canada for two weeks training on the software.
But it just didn’t do the job as quickly and easily as
Mastercam could.”
With the addition of the 3- and 5-axis CNC routers,
Mastercam, and a digitizer, Burns can now give its
customers optimal product choices and short lead
times.

To watch a video about Burns Wood Products’ success with Mastercam,
please visit www.mastercam.com/SuccessStories/VideoTestimonials ý
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DESIGN
Improved Support for STL Files and Entities
New database support has been added to
Mastercam X3 that allows an STL model to be
loaded into Mastercam, shaded, transformed,
and used for machining. On the File Open dialog,
when an STL file type is selected, an Options
button allows you to import the model as lines or
as the new STL Mesh format.
Save Parameters to Defaults - Makes the current
toolpath settings the default for future toolpaths
of this type. The current values are saved to the
.DEFAULTS file specified in the machine group
properties.

New Options button allows you to import the model as lines or as the new STL
mesh format.

Reload parameters from defaults - Overwrites
the current values with the values from your
.DEFAULTS file. These are read from the .DEFAULTS
file specified in the machine group properties.
Import Operations - Imports one or more
operations from a library and automatically applies
them to the current geometry selection.
Feed and Speed Calculator - Calculates feeds and
speeds including surface speed or feed per tooth.
Once imported as an STL Mesh, the information is
saved inside the MCX file just like all other entities
(surfaces, solids, wireframe, text, dimensions). Any
time an option in a toolpath offers the use of a
CAD file, the STL Mesh option is also available.

STL File Handling
The Verify Settings page of the System
Configuration dialog box has some new controls
for handling problems with STL stock models. You
can use the model as is or “waterfall” it to fix the
problem areas. These options also set the default
state of the prompt that displays when Mastercam
finds an issue in the STL model. You can set it to
always show the prompt dialog box or skip the
prompt and just apply the default behavior. ý
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ADD-ONs
Learning Tools for Mastercam from Tips For Manufacturing
Tips For Manufacturing brings you professional training tools to help you learn about Mastercam.
Learn first by seeing and then by doing when you follow the examples provided in these comprehensive
tutorials. The Tips For Manufacturing training tools were developed by Mike Mattera, a veteran
machinist, CNC programmer, and teacher. These tools will teach you a logical procedure for your
everyday programming and design problems. It’s the perfect way to learn and practice without ever
leaving your chair.
Each CD contains examples of typical problems that Mastercam users will face in day-to-day
programming tasks. In addition to the high-resolution screen captures and audio narration, Tips For
Manufacturing includes more reference materials (hot keys, shortcuts, mouse selection illustrations, and
part illustrations) built right into the videos. This means that you rarely have to take your eyes off of the
screen to reference a manual or “cheat sheet.”
And, new for the Mastercam X3 release, there
is an Introduction to Mastercam X3 CD, a new
Advanced Lathe CD (C-axis, Y-axis, and
sub-spindle programming), and a new 3D
Surfacing CD.
Tips For Manufacturing makes Mastercam
training as quick and easy as possible. ý
www.tipsformanufacturing.com

12

OTHER NEWS
Happy Holidays from CNC Software
Please be aware that CNC Software will be
closed starting at noon on December 24 and
all day on December 25, December 26, and
January 1 so that our employees can spends
time with their families for the holidays.
All of us at CNC Software wish you and your
families a very happy holiday season and
much success in the new year. ý

Verisurf has applied its
experience, know-how and
cutting-edge technology to
create a powerful reverse
engineering add-on for
Mastercam® users,
Verisurf Reverse.
Verisurf Reverse is an advanced,
powerful software tool used for
processing 3D scan data to produce
usable manufacturing models. It
brings truly state-of-the-art technology to the engineering process
of precisely measuring a physical
part or artifact in order to produce
a digital 3D model.

Contact your local
Mastercam dealer for
pricing and details
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OTHER NEWS
Quickly Access New Mastercam X3 Features
You may have noticed a new toolbar when
you loaded Mastercam X3. The What’s New
toolbar consolidates many of Mastercam’s
latest functions in a single, easily accessible
place. Go to Help, What’s New in the
Mastercam menu to view some of the new functions that Mastercam X3 has to offer. These functions are
also available in their normal toolbars, but the What’s New toolbar gives you a chance to review them
quickly and get a feel for what they do.
Take a few moments to browse the toolbar and explore Mastercam’s newest features. If you want to review
the operation of a specific function in detail, you can access Mastercam’s Help or open the What’s New in
Mastercam PDF that is installed in the Documentation folder in your Mastercam folder.
NOTE: If you migrate your toolbar settings from a previous version, the What’s New in X3 toolbar will not
be available. If you turned off the toolbar, you can reactivate it by going to Settings, Toolbar States and
checking What’s New in X3 under Show these toolbars. Some of the options in the What’s New toolbar
and menu are available only if you have certain products enabled on your Mastercam SIM. ý

Mastercam U Provides Comprehensive Training with 24/7 Access
Mastercam University is an affordable, online
learning tool created by CNC Software, Inc., that
gives you 24/7 access to Mastercam training
materials. It was designed by an experienced
Mastercam trainer for both students and
experienced professionals. With Mastercam U, you
step through the fundamentals of Mastercam the
same way you could in your shop. Master your
skills with more than 180 videos to watch at your
own pace.
The system allows you to track your progress
and provides instructor reporting tools. Use it as
an introduction to Mastercam, to improve your
Mastercam skills, or to prepare for CNC Software’s
official Mastercam Certification.
For more information on Mastercam University,
please contact your Authorized Mastercam
Reseller or email training@mastercam.com. ý
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See Mastercam in SolidWorks in Action at SolidWorks World 2009
Mastercam in SolidWorks brings the world’s leading
modeling software together with the world’s
most widelyused CAM software. This means that
SolidWorks users can now program their parts
directly within SolidWorks using the toolpaths and
machining strategies most preferred by shops across
the world. What’s more, companies that are looking
for trained help can now tap into the vast Mastercam
user community.
SolidWorks users will feel at ease with the Mastercam
“operations manager” machining tree that allows
quick access to any point in the machining
process. Even the most complex 3D parts can be
programmed, and if design changes are made,
Mastercam will identify the corrected toolpaths for
regeneration.
Mastercam in SolidWorks includes a suite of the most sought-after
cutting strategies, including high-speed machining toolpaths. Highspeed machining promotes longer tool life, faster machining time, and
precision cutting by creating smooth cuts that eliminate dangerous
sharp moves. Mastercam for SolidWorks also delivers a powerful set of
automated cleanup toolpaths, letting you get parts off the machine
faster and with little or no handwork.
Stop by the Mastercam booth (#401) at SolidWorks World in 		
Orlando, FL, at the Walt Disney World Swan & Dolphin Hotel, 		
February 8-11, 2009, to see this exciting new product in action.
For more information on SolidWorks World, please visit
www.solidworks.com/pages/swworld09/ ý

Mastercam in SolidWorks is a CNC Software, Inc. product. SolidWorks is a registered
trademark of DS SolidWorks Corporation.
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Sign Up Today for Mastercam Shop Talk
Are you always hungry for the latest tip on how to make the best use of a specific Mastercam
function? Are you looking for a discussion on migrating from one release to the next? Are you
interested in learning more about the new Event Logger that came with Mastercam X3?
Mastercam Shop Talk is a great new way to keep on top of many of the technical issues that
Mastercam users encounter on a daily basis.
This information-packed quarterly e-mail newsletter is available to our Maintenance customers
only. To introduce the newsletter, however, we’ve decided to send the first issue out to all
customers, whether or not they have Maintenance. The newsletter should have arrived in your
e-mail inbox within the past two weeks.
If you didn’t receive the newsletter and would like to see the first issue, please go to 		
www.mastercam.com/shoptalk. You’ll see an entry form with a few required fields, one of which
is your customer number. You can get your customer number from the mailing address area on
this page above your name and address. It looks like the sample below:

CNC Software, Inc.
Corporate Headquarters
671 Old Post Road
Tolland, CT 06084 USA
(860) 875-5006
mcinfo@mastercam.com
www.mastercam.com
Educational Division
5717 Wollochet Dr. NW
Gig Harbor, WA 98335
(253) 858-6677
info@mastercamedu.com

Mastercam is a registered trademark
of CNC Software, Inc. © Copyright
1984-2009. All rights reserved. Other
trademarks are property of their
respective owners.

Even if you’re not a Maintenance customer, you can register to receive important messages on
updates and product news via e-mail. ý
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