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Reduce Machining Time with Dynamic Mill

How does the new dynamic mill toolpath really perform? To find out, a Mastercam
Reseller conducted an experiment to compare Mastercam’s new dynamic milling
toolpath against a conventional zigzag toolpath.

To highlight how the 2D high speed toolpaths can handle open pockets with islands and

multiple entry points, we selected an open pocket for the experiment. Please turn to
page 2 to see some results.

Continued on page 2

The basic part used in this test of the
dynamic mill toolpath.
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Dynamic Mill vs. Traditional Toolpaths Experiment
Continued from page 1

Zigzag toolpath: At a feed rate of 30 IPM (inches per minute), the tool failed when both sides

were engaged for an extended time in the full material cut. At 15 IPM, the tool cut the pocket

successfully, but the tool was close to failure, and the pocket took over four minutes to cut.
The “full depth-of-cut method” could be used for only two parts. The third part failed due to
excessive chip loading.

Dynamic toolpath: Dynamic toolpaths (with dynamic core mill passes
enabled) guarantee a very efficient toolpath with a consistent chip load
that yields the best possible machining solution. The experiment tested
the toolpath to failure, and then the feed rate was adjusted to 40 IPM. The
toolpath produced a reliable pocket operation in less than 3 minutes! Also, the
chips cleared consistently and reliably.

POCKETTYPE | IPM | RPM STEPOVER STEPDOWN CYCLE TIME
Dynamic Pocket 40 | 4000 45% FULL 00:02:26 (Calculated Time - Actual time is 2:45)
Zigzag Pocket 25 | 4000 75% 0.25 00:06:12

To read more about the experiment, watch some video, and also see the experiment’s conclusion, please
go to http://tinyurl.com/dynamicmill.

Maintenance Updates Recently Released

Mastercam X4 Maintenance Update 1 (MU1) and 2 (MU2) have been released since the last Customer
Newsletter. These updates include the latest enhancements and fixes and are available to all current
Mastercam Maintenance customers. MU1 and MU2 include the following new functionality:

« Improvements to Lathe cutter comp

« Activated Customer Feedback Program (read more on the Add-on page)

« Feeds and speeds locking

«  Wire taper resetting, to position the wire vertically while respecting the lead-out length
- Updated translators

Mastercam X4 MU2 is a cumulative installation that contains all the features and fixes in MU1 and more.
You can download MU2 from the Mastercam Web site:
www.mastercam.com/Support/Downloads.
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2D and 3D Versions of Mastercam® for SolidWorks®

While working on the X4 version of Mastercam for SolidWorks, we realized
that much of the groundwork for a 2D product had been done. We decided
to complete the 2D portion and market it sooner than X5 (which is when the
2D/3D product would be complete).

This means that Mastercam for SolidWorks is now available in separate 2D and
3D versions. Have questions? Here are some answers:

What does it contain? Mastercam for SolidWorks 2D contains the main
functionality of Mastercam X4 (Feature Based Milling, Feature Based Drilling, 2D
High Speed Toolpaths, Contour, Pocket, Drill, Facing, Slot, Circlemill, Threadmill,
Helixbore, Toolpath Transform, and STL Compare). It also includes a new 2D
Chain Manager that allows you to choose Faces, Sketches, and Edges.

What is the difference between the 2D and 3D product? The 3D productalso  Mastercam for SolidWorks is fully integrated CAM that runs
contains all of the 3D HST rough and finish toolpaths necessary for complex seamlessly in SolidWorks.
shapes.

When will the 2D product be available? The product is available now.

For more information on Mastercam for SolidWorks, please visit www.mcforsw.com or contact your local
Mastercam Reseller. [X]
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Tech Tips for Mastercam Lathe

Q: In the machine definition, can | define default

reference points for both ID and OD operations? reties: |
O Laboe A1 Riling Dperatios:
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A: Yes. Here is how: il
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1. In the Machine Definition Manager, click the i — E L — E
Edit axis combinations button. L e i
2. If necessary, select the desired axis combination. it O Irerementd
3. Click Reference Points.
4. Set default reference points for ID and OD work, o
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for either approach or retract moves.
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Because these reference points are specific to the axis B = :
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combination, you can even define different locations £ e 1 ot
for main spindle/subspindle, and upper/lower turrets.

NOTE: Because you are in the machine definition, the
coordinates in the dialog box are in XYZ coordinates,

Turn Profile True Arc Fitting

Mastercam'’s Turn Profile feature (Create, Turn Profile) has been
improved. Prior to Mastercam X4 MUT1, the Turn Profile feature
often generated many small arcs where it would be preferable
to have one large arc in the geometry. This occurs because the
profile is initially computed as a polyline to which the arcs are
fit'in a subsequent step.

A new feature that fits ‘true’arcs and lines to the polyline
has been integrated into Mastercam X4 MUT.

‘True'arcs and lines are entities that exist in the wire
frame construction geometry used to create the solid,
or that are part of the edge curves of the solid. By
attempting to fit these arcs and lines to the profile, a
much more accurate representation of the geometry
can be generated in many cases.

Detault Reference Points
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In the Default Reference Points dialog box, set default reference

not lathe XZ coordinates. points for ID and 0D work, for either approach or retract moves.



Back to Basics: The Wirepaths of Mastercam

Back to Basics is an occasional series that explores Mastercam’s core functions.
We hope you find this useful!

This article briefly explains Mastercam Wire's five main wirepaths. For more
information, please visit www.mastercamwire.com.

You use canned wirepaths to select points and send them to the post
processor with custom cycles and/or custom parameters. A canned cycle
is an area in the post where you can assign special commands, cycles, or
parameters to points or entities. Mastercam provides customizable canned
parameters that you can set for your work.

Contour wirepaths have the same general shape in both the XY plane (the
lower contour) and the UV plane (the upper contour). Contour wirepaths can No-core wirepaths remove material without producing a slug.
taper inward or outward, and you can specify the location of the land (the point

at which the taper begins). You can further modify the shape of the contour

wirepath by specifying how Mastercam handles sharp and smooth corners. A e T T e

contour wirepath can also be based on an open boundary and used for cutting S ] 10 A N e T B T3
off or trimming a part.

4-axis wirepaths have geometry in both the XY plane and UV plane. Where a
contour wirepath derives a second contour from the geometry, a 4-axis wirepath
can have completely different geometry in the two planes, resulting in different
wire movement in the XY and UV planes.

No-core wirepaths remove material without producing a slug. The wirepath
typically starts at a pre-drilled hole in the material and zigzags or spirals outward
until it has removed all material within the chained geometry. Mastercam Wire
requires closed chains for no-core wirepaths. A roughing pass is the portion of
the no-core wirepath that removes most of the material. A finish pass smooths
rough edges left by the no-core roughing pass.

A 4-axis wirepath can have different geometry in two planes.

Point wirepaths create rapid moves that you can use to avoid a clamp or fixture on the wire EDM machine.
A rapid move is a non-cutting move made at the machine’s top speed and at a specified height so that the
wire guides avoid the clamp or fixture. Point wirepaths are associative and can be edited by clicking on the
geometry icon. X
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Using Sheet Scrap in Nesting

Many people prefer to nest parts using their scrap materials. Shops do this to maximize material use,
thereby saving themselves money and also resources. This Router tech tip will show you how to use your
sheet scrap with Mastercam’s Nesting.

Before you can use sheet scrap, you must enable the option in Mastercam, as follows:
1. In the Nesting dialog box, click the Config button.

2. Select the Save sheet scrap option. e
3. Specify the file where you want to store the scrap.
B Y P | Deuud®) AR
—
After you create your initial nesting sheet, the unused portion
will be saved to the specified file when you cut the sheet.
(% To use the scrap sheet, follow these steps:

1. Delete unnecessary sheets from the Sheet List.

2. Right-click in the window, and select Import from library.

3. Choose the scrap sheet you want to use.

4. Turn off the Create necessary quantity option, and set the
Quantity to 1. Otherwise, Mastercam will create multiple

| sheets of this size, if needed.

5. Reset the Origin to 0, 0. Otherwise the scrap sheet will be
positioned where it was originally cut.
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Once you complete these steps, the nested parts will be placed
only on the scrap sheet.
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Machining Hard Materials with Mastercam Art

When machining hard materials with Art, the goal is to cut a smooth surface with
a constant scallop and to engage the tool in ways that avoid breakage. Avoiding
breakage requires minimizing retracts, directional changes, and tool burial. Most
susceptible to breakage are fine tipped tools that are used for high-detail work.

Here are a few Mastercam Art toolpath strategies for cutting hard materials and
non-ferrous metals.

Parallel Spiral Contained, Single Boundary (conservative strategy -- long run
time, fine finish)

Most coin cutters use this strategy. They pick the coin’s outer edge as the
containment boundary and let the toolpath flow over the entire coin, even the
flat faces, using the outside-in approach. To go inside-out, you must start with
a slow plunge to avoid shocking the tool. If you pack your toolpath tightly, the
program will run long, 12 to 24 hours, but your tools will not break. The end
result is a nicely polished coin.

Parallel Spiral Contained, Multiple Boundaries (shortened run time)

Improve your turnaround time by not cutting the coin surface’s flat top.

Select only the outer boundaries of the geometry and letters, and do not nest
containment boundaries. On the letter “Q”illustrated here, you would select only
the outer boundary, not the inner, and let the toolpath flow over the flat area in
the middle. The rule of thumb is to select only the outer boundary of any letter
or geometry. This ensures that the cutter remains engaged, cutting only the tool
Stepover amount without burying the tool. Cutting from the outside-in is the
best practice in this example.

Parallel Contained, Multiple Nested Boundaries (shortened run time)

If you want to use multiple nested containment boundaries, change the toolpath
angle from zero to 0.5 degrees (or more). Then, unlike with a toolpath angle of
zero, the cutter will not be buried.

Roughing

By using multiple nested containment boundaries, you increase the likelihood
of burying the cutter or creating directional changes. This is because you are
creating multiple collapse zones for the toolpath. Rough out your cavities with
a larger tool before you execute the finish pass. This minimizes tool breakage
should the cutter get buried, because you will have already removed stock with
the roughing pass, leaving less to cut. X

Multiple Boundaries, each letter.

Multiple nested boundaries.

Parallel Contained at an angle.
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Help Determine the Future of Mastercam

The Mastercam Customer Feedback Program is a voluntary program that gathers data on how our
customers use Mastercam in their daily workflow. If you choose to enable this functionality, it runs during
every Mastercam session, automatically collecting and sending usage information to CNC Software, Inc.
Not only does it collect information on the functions being used, it also records the order in which tasks
occur and how functions are accessed. For example, did you get to a specific function from a menu, the
right-mouse button, a toolbar button, or a hot key? This information will help us make better development
decisions and identify where bottlenecks occur in the Mastercam workflow.

The data collected by the Mastercam Customer Feedback Program includes no user model data nor
information that could be used to re-create models. This program collects no data to enable reverse
engineering. The program collects only data that pertains to Mastercam’s operation and never data that is
sensitive, personal, or otherwise private.
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When you first start Mastercam, the Mastercam Customer Feedback Program
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B A PR ot participation dialog box appears. Choose Yes to participate, or choose No to

R e S decline. If you choose Yes, Mastercam creates a compressed, non-readable file
ke, s that contains all of the keystrokes and clicks you perform during the Mastercam

1P S T LR S e T D iy session. Mastercam then sends the file via the Internet to our server, where it is
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processed by our development staff.
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When the Customer Feedback Program is activated, an icon appears in the
Windows system tray. At any time, you can select Customer Feedback
Program from Mastercam’s Help menu to change your participation choice.

Again, we collect only data about Mastercam’s operation, specifically, keystroke data, what functions are
used, and how they are accessed.
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Mastercam X4 for SolidWorks Learning Book Available

The Mastercam X4 for SolidWorks book provides a comprehensive, step-by-step “hands
on”"method of learning the new Mastercam for SolidWorks product.

You learn to program a variety of parts using most of the Mastercam X4 for SolidWorks
toolpath types, with an extensive emphasis on making parametric changes and updating
toolpaths to match solid model changes.

The book includes 14 lessons that cover:

2D machining strategies including Contour, Pocket, and Drilling

+ Innovative new 2D High Speed Machining techniques

+  Feature Based Machining for automatic programming of Drill and 2D Mill
toolpaths

« 3D machining of irregular shaped solid models

+ Specialty techniques used in machining different configurations of SolidWorks models
Focus on toolpath changes matching model updates and complete part swaps

+ Includes free Workflow Reference Guide and Mastercam for SolidWorks Quick Reference Guide

This book assumes that the student is familiar with SolidWorks basics. Extensive modeling skills are not
required, with techniques beyond the basics detailed in the lesson instructions.

The book'’s primary focus is for the student to quickly learn to program solid models using Mastercam X4
for SolidWorks.

This book is set to release in early 2010 by In House Solutions, Authorized Mastercam Distributor for
Canada. For more information, please visit http://blog.inhousesolutions.com/. X
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Available through your Authorized Mastercam Reseller
www.emastercam.com = books@emastercam.com
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Announcing the 2010 IOF Contest

The Mastercam Innovator of the Future (IOF) contest
entices students with a real-world manufacturing
challenge, a celebrity judge, a chance to win a scholarship,
and a trip to the celebrity judge’s headquarters. This competition provides

instructors with a powerful motivational tool to get students excited about learning CAD/CAM
and the manufacturing process.

The Celebrity Judges

The celebrity judges consist of a trio of experts from Stewart-Haas Racing. Stewart-Haas Racing is
a NASCAR Sprint Cup Series team co-owned by two-time Sprint Cup champion Tony Stewart and
Haas Automation. The team consists of Tony Stewart, owner and driver of car #14; Ryan Newman,
driver of car #39; and CNC Shop Manager, Brad Harris.

The Challenge

Students are challenged to design and machine a NASCAR-style gear shift lever and knob. The
Stewart-Haas judges will select the winner based on several criteria including innovation and
creativity, accuracy, quality of machining finish, and aesthetics.

The Awards

The student who designs the winning entry will be awarded a $1,000 scholarship to the school of
their choice. The winner and their Mastercam instructor also receive an expense-paid trip to tour
the Stewart-Haas Racing headquarters and machine shop in North Carolina. Everyone who enters
receives an exclusive Mastercam IOF shirt.

Rules

« The part must be programmed with a licensed copy of Mastercam software and must adhere
to the specifications.

« The part must have a professional look and remain consistent with the theme industry
standards.

« You must tell us the story behind the part (inspiration for the design, materials used).

« The entry must consist of one finished, unpainted part. Include photos of you holding the
part, your instructor, school lab, and CNC machine. Electronic files are preferred.

« All entries and completed entry forms must be postmarked by March 31, 2010.

« Send entries to CNC Software, Inc., Educational Division, 5717 Wollochet Drive NW, Ste 2A,
Gig Harbor, WA 98335. (Please e-mail iof@mastercam.com to let us know a part is coming.)

«  While we welcome past winners to submit entries, past winners are not eligible to win the
grand prize.

For more information on the Mastercam 2010 Innovator of the Future competition, including
entry form, complete rules, and part specifications, please visit www.mastercam.com/iof. [
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Winners of the 2008-2009 Wildest Parts Competition

CNC Software, Inc. would like to thank all of

the entrants and their instructors for their
participation in this competition. Each year we
look forward to receiving the entries and seeing
what Mastercam students have been up to. We
enjoy the parts and also getting to know the
students through the information they send along
with their entries.

And, here are the winners for the 2008-2009
school year:

1st place - Secondary Division
Paintball Gun Body by Skyler Reeves
Capital High School, Helena, Montana

"—;E“

Skyler reverse-engineered several different
models, combining ideas and adding his own. The
project required that a number of different parts
fit together to create the finished project, allowing
little room for error.

2nd place - Secondary Division
Model Ovation Guitar by Daniel LaCroix
Hamilton High School, Hamilton, Montana

Daniel had
intended to
make a full-size
acoustic guitar,
but found that
the school’s mill
was too small.

Undaunted, he settled on creating a 10 inch scale
model. To make it more challenging, he decided
to make the guitar using nine pieces separated by
metal bands. He also created a case that fits his
guitar perfectly.

3rd place - Secondary Division
Knife by Michael Stringer
Capital High School, Helena, Montana

Created as a tool that would fit all of
Michael’s needs, including camping
and hunting, this multi-use knife features a custom
fit handle, brass inlays on both sides, and a lot of
creativity.

1st place - Postsecondary Division
Buell Air Filter by Daniel McDonough
Erie Community College, Williamsuville,
New York

This highly polished piece features both
2D and 3D toolpaths. With the growing
popularity of motorcycle customization,
this piece fits right in.

2nd place - Postsecondary Division
Chess Set by Erich Schaefer
Southwestern lllinois College, Granite
City, lllinois

The folding travel chest set was
designed to hold the brass and
stainless steel chess pieces during
transit. Inlaid aluminum and brass
created the colored squares on the
board. X
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Mastercam Helps Costa Precision Make “Impossible Parts” Profitably

Costa Precision Manufacturing (Claremont, NH) is a 32-man machine shop specializing in complex and
often very large components -- parts that other machine shops often cannot handle. Several years
ago, the company realized that even though its engineering business was profitable, manufacturing
generated no profit, due to equipment cost and shop overhead. Mastercam was part of the solution.

The Challenge

Costa Precision had to restore
manufacturing profitability to
a successful “impossible parts”
engineering company.

The Solution
Mastercam Mill Level 3 and Lathe

~

Benefits

® Mastercam’s seamless CAD file translation,
regardless of source

Efficient programming of complex parts,
and the ability to work from many different
orientations

Mastercam’s ultra-efficient toolpaths, which
trim hours, days, and even weeks from
“impossible jobs”

Backplot and Verify to eliminate potentially
disastrous machining errors and to help
accurately predict lead times

Y

Project Details

An example of a Costa Precision project is the
machlnlng of a single-piece aluminum body for
helicopter-deployed neutralization
systems. The end products are two
hydrodynamically stable bodies that look
like a torpedo with fins.

The stock for this complex component
is a single aluminum billet, ten feet
long and weighing approximately
3,500 pounds. Roughing the work piece
consumes hundreds of hours, after
which the part is shipped across the
country for straightening and heat-
treating. After several hundred more
hours of machining, the part is light
enough for two operators to hand lift it
from the large vertical mill.

Todd Milo, Production Manager, said the
company’s most indispensible tool is Mastercam,
which assures precision without sacrificing
profitability. “There is no way you could even begin
working on a part as complex as this if you had to
rely much on drawings,” Milo said. “Costa Precision
receives CAD models in any number of formats,
including Parasolids, and these are seamlessly
translated into Mastercam.”

The software’s work coordinate system allows
engineers to create programs for various tools

and tool holders, working from dozens of different
orientations without having to create new views
of the part. This is a real time saver. After a part
has been programmed, computer-simulation
accurately predicts total machining time, keeping
projects on-schedule.

Mastercam was used not only to generate
toolpaths, but also to design fixtures that
allow multiple operations to be performed.
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Throughout product development, Costa Precision engineers worked within
Mastercam to select toolpath strategies that reduce total machining time.
These strategies included using high-speed machining toolpaths (particularly
those for roughing) to minimize air cutting and to optimize material removal
by safely adjusting feeds and speeds in response to the cutter’s percentage of
engagement with the material.

Programmers used Mastercam’s verification to visually confirm that stock was
removed appropriately from within these confined spaces and that tooling
and head clearances were adequate. Because reworking is not allowed, there
is no margin for error. One tool slip could scrap a part worth more than two
upscale cars and could put off delivery for ten weeks.

With its newly adopted production mindset and tools like Mastercam, the
company has dramatically improved its manufacturing profitability, and
on-time deliveries are consistently between 95% and 100%. Costa Precision
welcomes all challenges, both big and small. Their commitment to excellence
in quality and delivery paves the way for successful partnerships. X

Mastercam’s verification feature is used extensively to ensure
the tool and holder have adequate clearance.
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NASCAR Racing

Stewart-Haas Racing, powered by Mastercam, finished the 2009 Sprint Cup season with impressive 6th and
9th place standings. Congratulations! To view the series final standings, go to www.nascar.com.

To get more information on Stewart-Haas Racing, please visit
www.stewarthaasracing.com.

Congratulations to Roush Fenway Racing,
dedicated Mastercam users, on an excellent
2009 season with two drivers in the top

12 Sprint Cup series. Driver Carl Edwards
finished the Nationwide season in 2nd place!

For more information on Roush Fenway Racing,
please visit www.roushfenwayracing.com.

“Mastercam enables us to produce new
designs faster, which in turn helps us be
competitive.”

- Brad Harris, CNC Shop Manager
Stewart-Haas Racing
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Upcoming Mastercam Events and Trade Shows
For the first quarter of 2010, CNC Software, Inc. will be
showcasing Mastercam at two trade shows. [ March 23 - 25
SolidWorks World (booth # 414) is January 31 - February 3 at the SoIidWorks World X\(/)Esslrfceles -
Orange County Convention Center in Orlando, FL. Stop by to see Anaheim, CA Booth 321 6é
the recently released Mastercam for SolidWorks in action. Booth #414
WESTEC (booth # 2169) is March 23 - 25 at the Los Angeles March 18 - 29 g:g_éi 27
Convention Center is Los Angeles, CA. We look forward to your ITEA (Educational) e ST L L
stopping by the booth to see what Mastercam X4 can bring to Charlotte, NC PrINgTIeic,

Booth #511 Booth #5245

your shop.

For a comprehensive list of Mastercam’s corporate shows, as well
as events, seminars, user groups, and shows sponsored by our
Authorized Resellers, please visit www.mastercam.com/events.
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Seasons Greetings from CNC Software
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Everyone at CNC Software would like to wish you and yours a very happy and safe holiday. We
will be closed December 25 - 28, and January 1 for the Christmas and New Year’s holidays. Best of
luck in 2010!

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. Mastercam
Certification is a trademark of (NC
Software © Copyright 1984-2009.
Allrights reserved. SolidWorks

is aregistered trademark of DS
SolidWorks Corporation. Other
trademarks are property of their
respective owners.




