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JETSTREAM TOOLING™ gAY
geometries for tough
AND Ts GRADES "-'-'i'li[)]"-'il'l?,' materials. Hljc[r[[
and feed increases that amount

to hX your |':rrtr‘|.'im|e~:. best.

Important tooling developments for exponential gains
in producuvity and tool life. High-temperature alloy Seco, synergy that will change
and titanium machining. Precise delivery of coolant, the way you measure results.
including high-pressure capability.

SECO2

www.secotools.com/us Promotions
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MADETOWORK. @
BUILT TO LAST.

We're with you.

When your capital investment has to work harder than ever,
machines that may be “good enough” just aren’t anymaore.

i
R

They get reliability and maintainability second

to none, long-term local support and engineering backed by
Heller Germany. Plus...applications expertise that's pretty
darn good at taking on high-precision production challenges.

For difficult parts—critical

B - production parts—leading
o M manufacturers partner with
!E E] | Heller. And for good reason.
H I -

Itu_“

It adds up to a very favorable total cost of ownership.
Isn't it time you talked to Heller?

For more on how Heller can lower your cost of production,
contact Tracy Ellis.

We deliver production.

HELLER Machine Tools

1225 Equity Drive

Troy, Michigan USA 48084
www.heller-machines.us

Tel: 248-288-5000

Fax: 248-288-9560

Email: sales@hus.heller-machines.com

Aerospace | Energy Heavy Equipment Medical Industrial Autemotive
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The finest borescopes at the best prices!
Over 70 models in stock, ready for delivery!

13

v’ Diameters from 0.5 mm - 8 mm

PRECISION BORESCOPES v’ Bright, clear, high-quality images

v Easily connect to video & digital cameras

Visit us at:
Y .

\'. westec
— Booth #1904

Los Angeles, CA
March 23 - 25, 2010

Visit our website to see our complete line of borescopes

800.536.0790 s i e Gradient Lens Corporation®
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deburring tools. Deburr holes
-040" and up in tough materials.
Easy. Fast. Built to Last.

backside Hole

Deburring in Seconds

Front and
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FEATURES

COLLABORATIVE AGREEMENT
Mon Seiki and Gildemeister talk abour the 2&

unlimited possibilities their collaboration is
able ro offer to customers around the world.

cover story
EFFICIENCY PAYS OFF

Toolpaths with smooth radial motions and
controlled force on the spindle and cutting
tool are easily generated by Diamond
Machine Works when using VoluMill.

2010 AT A GLANCE
Analysts from Frost & Sullivan offer AMD 36
readers a 2010 Aerospace Industry Analysis.

Stace

CHUCKS, INC.
Precision Chucks

v Internal and External Chucking v Replaceable Jaws to .0005 T.I.R.
v Built-in Cylinder and Draw Bar Operated v Deep Recess to Minimize Jaw Length
v Coolant Thru Available v Rotary or Stationary Applications
v Repeatability to .0002 T.I.R v Standard Sizes: 3", 4.75", 5", 6.5",
v In House Engineering for Your Special 8", 10.875"

Workholding Needs v Well Suited for Grinding Applications

Specializing in Workholding Since 1946
including special fixtures, collets and a standard line of power chucks.
Let Stace-Allen’s 60 years of experience solve your workholding problems!

www.Stace-Allen.com
888-7/43-5255 « FX: 31/7-63/7-7563
info@stace-allen.com
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30 m 12,000 rpm
m lpns spindle

Only the most advanced engineering features are used to build the machine tools
from Doosan. Whether turning or milling, look to Doosan as the leader in

TECHNOLOGY

Cutting edge technology brings power and performance to the multi-function Puma MX mill-turn. Featuring a

tilt milling spindle and 40-station ATC, with twin spindles, a lower turret, and up to 9 axes of machining versatility,
Puma MX machines do in a single machine set-up what traditionally has required two or more machines. And
using just one machine means fewer man-hours and lower costs with no sacrifice to precision and performance.

Learn more about the Puma family of MX machines. Call your local Doosan distributor and ask for a demonstration.

GHNOLOGY.  PRODUCTIVITY. VALUE

www.infracoremt.com

Corporate Office & Engineering Center: 8 York Avi
Eastern Technical Center: 2
Midwestern Tr{hnirallff*nte*r; ' i
HM Doosan Infracore Southern I.{‘{hﬂ.i.fal.f.:E'rlt.E..'-J.'...."Z H o

Western Technical Center: 428 W, M

Financing available through Doosan Global Finance
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ABOUT THE COVER

Diamond Machine Works has improved its speeds and
feeds, cycle times, and programming time by rough ma-
chining complex aluminum, stainless steel, and titanium
aerospace and defense parts using toolpaths generated
with VoluMill. The software also has given the aerospace-
oriented job shop greater flexibility with how it utilizes its

new content available
exclusively online!

" SHRINK-FIT
TECHNOLOGY

Call today and

ask about our

o _ new and improved
“T"“. CORCMILE SRR THERMAX I
R e e Induction Heating
shank diameter of the cutting tool. A heat Unit!
induction unit quickly heats the holder end of
the Shrinker, expanding this inside diameter.
At this point, the tool shank slips easily into
the holder. As the holder cools, the resulting
thermal contraction exerts a tremendous, uni-
form pressure around the entire surface of the
tool shank. No moving parts, no accessories,
just total concentric gripping strength.  Email: briney@geminigroup.net
Available in ANSI and DIN styles. Website: www.brineytooling.com

Briney

machines. Turn to page 32 for the full story.

- F
. ! - ]
o = ] e - LT

*Shrinker is a registered trademark of Tooling lnnovations, Dana Point, CA
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Suck sump clean
Filter coolant fast

CECOR’s new sixty-
gallon sump cleaner
sucks sludge and chips
out of machine tool
sumps with the same
power as a big sump
cleaner.

New vertical design and
smaller size save shop

space. %
Affordable for all sized '
machine shops.

Call for free catalog
or see all of our

sumpcleaners at
www.cecor.net

1-800-356-9042 SUMP
cecor@cecor.net s
4 CECOR. ( Hﬂﬁ




Niagara Cutter's line of application-engineered end mills has
been specifically designed and tested to be the most effective
available for machining all aerospace materials, including
Titanium Ti-5553. Al products are
designed with a unigue combination of geometries, subsirates,
edge preparation, coatings and surface enhancements.

Niagara Cutter manufactures a wide range of tools specifically
engineered for tough, abrasive Carbon Reinforced Polymer
Fiber (CRPF) machining operations, also with unigue geometries
and advanced CVD Diamond Coatings to assure performance in

BUMPDSITES and non-ferrous alloys such as

high silicon aluminum.

Niagara Cutter offers high performance machining solutions in
titanium, steel, stainless steel, aluminum and high temperature
alloys. To view Niagara Cutter's recent whitle paper on aerospace
machining, and our full range of tools and specific performance
data, please visit our website at:

www.niagaracutter.com

THE FIRST NAME

IN CUTTING TOOLS

FOR THE TOUGHEST

AEROSPACE

MACHINING

:‘_

X

Niagara Cutter

200 Jonn James AupuBoN Pkwy

AmHERST, NEw York 14228 USA
PHonE: 800.861.6111 / Fax: 800.472.2197
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PRECISION INSPECTION features that  were

The IM-6000 eliminates the need for oprical ~ previously unable to

MAGNETIC CLAMPING

Magnetic clamping systems include a

comparators, X-Y stages for part positioning  be inspected with complete line of permanent and electro-

and CNC measuring devices. The IM-  tradidonal systems. permanent grinding and EDM magnerts;
6000 quickly performs up to 99 distinct bipolar magnets for holding round bars to
measurements with the press of a bucton. Keyence Corp. cut Key-Ways and Whip Stocks; and Radial
High precision image acquisition and sub- Woodcliff, NJ magnets for VTLs to hold rings. Reliable
pixel processing allows measurements of keyence.com clamping, even during rough machining,

is ensured by the high holding forces of
the magnets. The advantage of magnetic

Y, o workholding is that it enables five-sided
v AY HAV vaLIT . . : : -
ov MAY E LITY 5 machining with high holding forces, all

BUr DO YOU HAVE OSET ﬂUAL.‘T"’r""z with{mt;mj.'int:.'rf':.:ring-.:'];unp:-;{‘.nr1;|i5;mrtinn

to the wurkpi:;{;::_ Pole extensions thar act

Kuaw rHE. D'FFE RENCE. ? as workpiece support allow
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different
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rapidly and
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Schunk Inc.
Morrisville, NC
schunk.com

WATERJET MACHINING

The 120X JetMachining Center has been
specifically designed for manufacturers
with  large-scale  abrasive  waterjet

’ 1 requirements, with lengths of 13ft, 20ft,
www.osgtool.com/uvxamd 26ft and 32ft. By integrating proven

/’ technologies, the 120X is in the mold of
. the established 80X line. Doubling of the

traverse speed ensures high producrivicy

/| levels of the 120x, production levels that

have come to be associated with abrasive
waterjet machining. The 120X has the
ability to cut with an accuracy of motion

up to £0.005",

(5t .

ENGINEERED Peace of Mind

In the last 5 years, 0SG has released 154 new products or 4824 new items.
Featured Above: New Product #150-151, EXOCARB® AERO-UVX End Mills
The latest evolution in variable lead geometry, with differential flute geometry

ideal for milling Nickels Alloys, Stainless, and Titanium. Omax Corp.

Kent, WA
omax.com




Gary Shotton, CEO
Auto-Turn Mfg., Inc.

Broken Arrow, Oklahoma

\

IMTS elevates our thinking. We can see amd cowmpave production improvewment techunelogy frowm

the best minds in manufacturing. Purchases from the 08 show have yielded high-precision probing
and scanning capabilities that eliminate evvor; real-time, paperless control of inventory, ovders and
shipments; and wew ways to expedite on-floor questions and customer communications. Good times

o bad, you need aw edge. Seamless accountability now sets us apart.

SEPT 13-18 CHICAGO

MIMTS2010

CONNECTING GLOBAL TECHNOLOGY
W HATFWILL I'T SPARK 'ENSXCEOL?

SEE AND COMPARE A WORLD OF MACHINES, TECHNOLOGIES AND TOOLS, SIDE BY SIDE. ONLY AT IMTS. REGISTER AT IMITS.com



FROM THE FLIGHT DECK

We may be on the road to
recovery but it Is full of potholes

s bad as 2009 was, it really ended on a high note and brings promise for the
new decade. Bloomberg reports that U.S. companies expanded in December at
the fastest pace in almost four years, signaling the economic recovery is gaining
speed heading into 2010.
Additionally, the Manufacturers Alliance/MAPI expects a 5% growth in
manufacturing production in 2010 and 6% growth in 2011. “There are, how-
ever, cautionary flags that may dampen this recovery,” says Daniel J. Meckstrath, MAPI chief
economist. “For example, job losses will continue through mid-2010; there is relatively licte, if
any, wage growth; credic is still dithcult to obrain withour stellar credir scores; housing prices may
fall further; and consumers are repaying debt and building a cash cushion.”

While these cautionary flags are real and can cause major headaches for manufacturers, there
are even bigger threats on the horizon. Troubling signs are surfacing thar indicate manufacturing is
not keeping up with technology investments and favorable government policies in order to remain
competitive with emerging industrial powerhouses like China and India, and the high-tech lead-
ers in countries such as Germany and Japan.

Worst of all, the government is not helping manufacturers to compete on a worldwide basis.
Rather, they are thwarting technology investments with additional taxes. Hopefully, individuals
like Ron Bloom and Aneesh Paul Chopra will come to the rescue of the manufacturing sector and
get our elected officials to legislate investment tax credits rather than imposing new taxes.

Now, if you're wondering who these individuals are, don't panic. In all likelihood, 1 would
guess less than 2% of all manufacturers know them. Bloom is the new manufacturing czar and
Chopra was appointed to the position of chief technology officer of the Unired States.

Waiting for Bloom and Chopra to surface as strong manufacturing advocates may rake some
time. Since neither of these individuals have a manufacturing background, 1 have serious doubts
as to what they can accomplish in the short term.

However, if you're concerned about your business and wondering how to ger U.S. manufac-
ruring back in the world series of global competition, take the time to read "U.5. Manufacturing
at a Crossroads: Choices Now Will Shape the Future.” Co-authored by Thomas ]. Duesterberg,
president and CEO, Manufacturers Alliance/MAPIL and Emily Stover DeRocco, president, The
Manufacturing Institute, this commentary on the facts about modern manufacturing can be
found at mapi.net.

Expounding on the viewpoints of General Electric Chairman and CEO, Jeffrey Immelt and
Rockwell Automation Chairman and CEQ, Keith Nosbusch, both Duesterberg and DeRocco
make a strong argument for paying attention to basic research and development, an environment
promoting innovation, and o a skilled workforce. In addition, they stress the importance of mak-
ing sure the incentives to invest are adequate and that public investment adds to the strength of
the private economy. They also see the need for our elected officials to address cost burdens, such
as those relared to tax, healthcare, regulation and tort policies, all of which undermine our global
competitiveness.

After you read the MAPI commentary,
highlight the points most important to you and
send it off to your senator, asking him/her to
deliver it personally to both the new manufac-
turing czar and the chief technical officer. Per-
haps some eyes will be opened concerning the
problems U.5. manufacturers are facing, A

oo Z 3L
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- Ergonomic control.
Swing Arm ATC . S Industry leading specs and software.
: = Flexible control with both conversational and
NC programming modes included.
m 000 block look ahead
~ m 2GB RAM

m 40 GB hard drive
m Touch screen

> 126" |«

v * -

Integrated trunnion table design

63.6"

70.9"

Contact us for a demo to see how Hurco
can increase your profitability.

Huncolm
i1 N C O N T R O L

-
Small footprint

www.hurco.com 3{1{1 634.2416

.ﬁ.
Lo ot
pmcs

ALy 10 iy yEa Nl F LV,
Mﬁaﬁu m&ﬂu U Series (5-Axis) SR Series (5-Axis) DCX Series HTIEm TMX Series THITHHEHIH-
High Performance General Purpose  Trunnion Table  Swivel Head, Rotary Table  Dual Column Horizontal High Performance  General Purpose
Milts Mils Mlls Milis Mills Mi’lls Mills Lathes Lathes

Machines shown with options. Information may change without notice.



AVIATIONAPPRECIATION
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Aerospace Manufacturing and Design welcomes all aircraft enthusiasts to join in the fun and NAME THAT PLANE!
Each issue, a new aircraft will be featured in the Aviation Appreciation section. Given a photo and a clue box, readers are
encouraged to guess which plane is being described and send in their answers to the AMD staff.

Prizes include:

15t place
A high-quality model of the
featured airplane complete with
stand and winner's certificate.

Runners-up

(2nd through 5th place)
An AMD consolation prize, which
may be hats, pens, T-shirts, or
other exciting products.

Please send your answers via

e-mail to: Matt Grasson,

mgrasson@gie.net, with

“Aviation Appreciation” in the

subject line. Only e-mail entries
il lif

The entry deadline for the January/
February contest is March 29,
2010, with winners announced in
the April/May issue of AMD.

Have fun and good luck!

In order to give everyone ample
time to submit their replies, we are
going to implement a two-issue
cycle for announcing the winner of
the Aviation Appreciation Contest.

*Contestants may not win the first place prize
more than once throughout the duration of
the contest, and may only win consolation
prizés once per calendar year. Due to the
unpredictable nature of postal delivery, prizes
will be determined by random drawing from
all correct answers received, after a three
week waiting penod from the issue’s mailing
date. The first drawing will name the 1st place
winner, followed by four consecutive drawings
for consolation prizes. Please send comments or
feedback regarding the contest to Matt Grasson,
mgrassoni@gie.net

RAPID-FIRE FACTS:

« |ts maiden flight was on Nuuer:nner 2oy :942
« The brainchild of Charles H. Ell’ﬂl’ﬂEﬁ"l?la
« The aircraft could plow through the air
at speeds as low @S A0mph
o |t was designed for the U. S. Navy

SPECIFICATIONS

o Wincsean: 32ft 6" « Rance: 1,064 miles

" « EnciNes/HORSEPOWER:
e LencTH: 28ft 7 by 1

« Heighr: 14t 9° Whitney
e EMPTY WEIGHT: 13,107 Ib F];r.?ztt‘jggdradial
« Top Seeep: 425mph engines

PREVIOUS ISSUE'S ANSWER:
XP-59A Airacraft

PREVIOUS ISSUE'S WINNER:
Michael Rogers, Project Manager,
Carolina Unmanned Vehicles, Inc.

HOW LONG HAVE YOU BEEN
IN THE CURRENT INDUSTRY?

More than 40 years, | started in 1969

HOW DID YOU BECOME INTERESTED IN AIR-
CRAFT? | joined the Civil Air Patrol in 1963.

WHAT IS YOUR FAVORITE AIRCRAFT?

My favorite aircraft is the P-51 Mustang. | believe
that it has the best overall looks and performance
to go along with its historical significance.

ATTENTION PAST WIHNEH:SI S
Where do you display your airplane:
Send us a picture of you and the
model airplane you won for having
the correct answer 10 the Name that

D
Plane contest and you may b |
in a future issue. E-mail your high

resolution photo
at mgrassun@gue.net,

Jason Kepler, Director of Engineering,
Aero Twin Inc., Anchorage AK

Daniel Dopp, Internal Applications Engineer,
Guyson Corp., Saratoga Springs, NY

John Mueller, Applications Engineer,

Sumitomo Electric Carbide Inc., Mount Prospect, IL

George Giller, Senior Engineer
Engineering Directorate,
Jacobs Technology Inc., Huntsville, AL

e featured

to: Matthew Grasson




K&k edgecam.

ECECAM DO

How can CAM software
make you more money?

In the competitive field of aerospace manufacturing, it's all about time and resources. Edgecam can save you both.
Powerful yet simple to use, Edgecam's automation tools can save you programming time and reduce your process costs.
Find out why more manufacturers are choosing Edgecam to handle their 2-5 Axis mill, mill/turn and turning machining.

True Knowledge Based Machining
Capture/Automate your processes with Strategy Manager

Full Machine Simulation

Collision detection and part verification

Probing

Automatically generate and simulate probing routines
Read Native CAD Models

Automatic feature recognition and associative links

Tool Database
Tool library, materials, feeds and speeds

edgecam.com

S Mgt Sofwatw L8 AT Trodemaies B60 Flegmilrstarm, sachrowivigesd
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featured
pro lct

CONTOURING
EFFICIENCIES
WITH 5-AXIS

AG's

includes

HyperMach H-Series
the H12000, allowing
horizontal part loading on the 12m «x
2m (39.4ft x 6.5ft) paller for large-part

r.n.-:_::hining. The models for aluminum

IO

machining offer an expanded choice of

30,000rpm with 60kW (80hp) or 100kW
(134hp) HKS 63A mororized spindles,
or 20,000rpm with an 85kW (115hp)
HSK100A motorized spindle. The high-
speed spindles deliver high metal removal
rates of 8,066.5cc/min (500 in*/min) on

The MAG Modular H-Series machine is shown above as a single machine starter cell
with an RGV pallet delivery system, four-pallet storage, and a roll-down load station.

aluminum plate or forgings. GTi titani-
um models in the H-Series offer a choice
of two geared, high-torque HSK100A
:-;pim.l]::s dt;]ivcriug 850Nm or 1,050Nm
torque at 6,000rpm or 4,800rpm.

All HyperMach H-Series machines
feature a full porral, open center design.
Cutting operations are torally enclosed
with chip fall-through to a high-volume
conveyor, avoiding chip recutting and the
need for a chip blow-off atendant. Full-
portal closed-loop construction maximizes
stiffness and ensures consistent cutting per-
formance at any position of the paller and
spindle, while eliminating thermal drifr and

periodic realignment between column and
pallet table. The 12m model uses a travel-
ing column, stationary pallet receiver.
Water-cooled servomotors are utilized
on all five axes of the H-Series machines
to eliminate thermal influence of the mo-
tors and maximize performance for high
feedrates. The X-axis pallet receiver and
the Y and Z axes are capable of speeds up

to 50mpm (2,000ipm).A

MAG Americas
Sterling Hts., M|
mag-1as.com

aerospace-
actuator ba

we make musti
flight certified!

16 A=SEROSPALC=

Steinmeyer provides aerospace-grade

actuator ball screws in sizes from 3 mm

to 100 mm in diameter, made from all

certified materials.

Our EN9100

certified quality control and documen-

tation system ensures full traceability

and process control. And our 40 years’

experience in ball screw design and

production gives you access to features
and performance figures to successfully
master your development
goals. Find your unique

- ball screw solution at

www.steinmeyer.com
or call +1 781-273-6220




OLYMPUS

Your Vision, Our Future

Olympus

ultrasound | phased array | eddy current | eddy current array | remote visual inspection

Olympus designs, manufactures, and globally markets a range ot innovative nondestructive testing
and remote visual inspection instruments developed with a commitment to technology, design,
and user friendliness.
These products are used for inspection and maintenance in industrial and research fields ranging
from aerospace and energy to transportation and manufacturing. Olympus instruments contribute
to product quality and add to the safety of infrastructure and facilities. Olympus has earned
industry-wide reputations for providing cost-effective solutions and

excellent and

- -
Solutions Technologies
Corrosion Testing
TP O o 3 Ultrasound Ultrasound Phased Array
LR =] L | | '.'\!J'.'I:\..L:'.I!'I g
Security - S T
Eddy Current Eddy Current Array
Flaw Dete ~tion
Thickness Measurements @ Remote Vis 1spect High-Speed Video
Automated les :
Image Captui

For worldwide representation visit www.olympus-ims.com = info@olympusNDT.com
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Reliable, Affordable
Measuring Systems

By Mark Arenal, Managin Director,
St};mett Metrology Diwsiuﬁ

With the metrology industry’s seemingly boundless
quest for ultra-high accuracy and sophisticated de-
signs, the question is begged, how much accuracy is ab-
solutely necessary and especially at whar cost? Fortunarely,
recent advancements in video measuring equipment design
provide highly accurate, productive, cost-effective solutions
that are well within the vast majority of even the most strin-
gent metrology requirements.

The common drivers of today’s requirements include
miniaturization, high volume, increased accuracy and 3D
measurement — some of the buzzwords heard more fre-
quently in the metrology business — and they dictate the
capabilities designed into roday’s video and multi-sensor

Metrology system manufacturers are designing
cost effective video measurement solutions for

Measurement systems. high accuracy and productivity.

\{

New

Directions

For 2010, WESTEC enters a new dimension.

Whatever industries you serve WESTEC can keep

your manufacturing competitive with daily keynote
speakers, industry panel discussions and technical
sessions focused on the areas of renewable energy,
defense/aerospace, and the economy that will help you
gain the competitive edge. If you want to be part of new
supply chains, WESTEC should be your first stop!

The direction is changing. Want to make sure your company
not only grows but evolves? Make sure you get to
WESTEC 2010! Register for FREE at www.westeconline.com.
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Presenting this year’s
CoroMill® collection.

With the success of the CoroMill® 490, we've expanded

the CoroMill® line with the CoroMill® 316, an end mill with
exchangeable heads for a wide range of applications, and the
CoroMill® 345, a high-performance face milling cutter featuring
8-edged inserts.

Now there's a CoroMill® to suit everyone, all with a talent for
lowering component costs while increasing your productivity
and profit.

So what can the CoroMill® line do for your production?
You'd be surprised. Get in touch with us at 1-800-SANDVIK and
we'll tell you more.

Think smart | Work smart | Earn smart.

'SANDVIK
| Coromant |

Your success in focus
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While the cost factor may seem to be
at odds among the other drivers, there are
design enhancements that are being in-
corporated into larger travel systems that
come virtually free of charge. In additon,
component manufacturers are receiving
the same pressure to increase performance
while decreasing cost.

DESIGN ENHANCEMENTS

Nothing demonstrates component opri-
mization at reduced cost better than the
changes in the linear encoder industry.
Virtually all precision measurement sys-
tems utilize linear encoders to monitor
the position of their stages. In a manual
machine, this simply means that the op-

2 x 1 m forming
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Sheet Metal Parts

How Flexform presses help you
to be globally competitive:

» Perfectly suited for low-volume aerospace production and prototyping

» Precision forming of complex, close-tolerance parts with little or no

manual rework

+ Low-cost single-piece tools cut tooling costs 50 to 90% compared to

mechanical stamping

* Quick tool setup and cycle times shorten lead times and reduce

inventory.

* High, uniform forming pressure cuts total production and rework time
by over 50% compared to rubber pad presses.

» Multiple parts formed in a single 1 to 3 minute cycle.

Download our new \
White Paper on @
sheet metal forming at AVURE.
www.avure.com/ffwp. TECHNOLOGIES

www.avure.com
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erator positions the stage to the desired
coordinates as displayed on the digital
read-out (DRO). A computer numerically
controlled (CNC) system would direct a
stepper, servo or linear motor drive system
to position the transport using various
voltages, current and frequency variables,
but would adjust and confirm the final po-
sition by referencing the linear encoder(s).

While this type of scale is still com-
mon, some system designers have switched
to adhesive backed tape scales. These are
as accurate as the glass scales, and in many
cases more so, and can be directly affixed
to the structure of the machine, which on
larger systems is often granite. Moreover,
they are far more immune to damage and

misalignment and can be much less expen-
sive than their glass counterparts.

The availability of finite element analy-
sis (FEA) can also deliver more possible
improvements. FEA on desktop compurters
permits the selection of structural elements
that decrease cost and weight while sacrific-
ing nothing in the performance category.

The most obvious advantage on a mea-
suring machine relates to the design of the
granite base-plate and bearing ways. The
bulk of the cost on these items is confined
to their precision flatness and squareness.
FEA allows the completed structure to be
synthetically driven and the resultant dis-
tortion to be displayed and analyzed in a
range of modes. Small modifications to the
support structure can often result in a dra-
matic decrease in the thickness, weight and
cost of the structure.

Computer aided design (CAD) of-
fers another advantage with the advent of
paramertric modeling. This capability re-
tains the relationship of specific entities so
that design changes can be accomplished
quickly and with less likelihood for error.

When properly utilized, todays CAD
systems yield many other benefits as well.
For example, a rendering of the design
model can be created in full 3D and the sys-
tem can be tested for performance and col-
lision avoidance, as well as analyzed from an
ergonomics standpoint. Additonally, these
animations can be used for training aids for
assembly or for maintenance tasks in the
field. Schematics, wiring diagrams, explod-
ed views and bills of marterial (BOM) can all
be generated on the CAD system. This sys-
tem further offers a foolproof way to store
all of the information for a specific machine
in archival form on DVD for future refer-




ence. All of the above can be achieved for
a minimal investment — the utilization of
these tools control their payback.

Video, laser, and touch probes can all
be integrated into one multi-sensor sys-
tem with the tools identified above. The
interaction of these devices can be plotted,
studied and stored. Magnihcations can be
increased, accuracies can be improved and
resolution can be enhanced using these
techniques. Multi-sensor systems are ideal
tor complex, multi-featured parts that may
require non-contact, contact and 3D prob-
Ing measuring routines.

With increasing m:igniﬁcmi:m, vibra-
tiﬂ“ iﬁﬂlariﬂn "I.'l.ri." }_']I'.:L'.U[“C I iml,]urt:ll'lt
as systems exceed 1,000X — bur there is no
reason to doubt that we will not see accu-
racy and repeatability figures in the near fu-
ture that rival machines of the highest cali-
ber, and at a fraction of the cost. Modern
measurement machines map the inherent
errors in the operating envelope and store
the correction data in a lookup file. These
corrections are applied at machine start-up
and require no operator intervention. In
addition, periodic re-calibrations can be

accomplished quickly and efficiently.

DESIGN EXAMPLES

Some systems utilize ballscrew drive
systems. They can be noisy, expensive,
maintenance prone and difficult to install
properly. They are also slow compared to
competing technologies. The most ad-
vanced systems today have either servomo-
tor or linear motor drive systems. When
coupled with an air-bearing stage and
non-contact linear scales, these systems are
virtually friciion-free, leading to better re-
peatability. A further benefir is the absence
of lubrication, making their use more
compatible for cleanroom environments.
Another no-cost method to increase
repeatability on larger systems is to center-
drive the moving axes of a system. This
eliminates the inherent hysteresis of off-
axis drives and contributes significantly
to system performance. This is most eas-
ily achieved with the use of a split-axis
transport system. A compound transport
nests one axis within the other, This makes
interaction berween the axes unavoidable
and generally locates the drive system out-
side the measuring envelope (off-axis). A
gantry system fixes the part to the granite
base and drives the probe(s) from the side,
often mandating the use of dual encoders.

Finally, there is the feature of illumina-
tion — an area where enormous benefits can
be obrtained while decreasing costs. LED
lighting offers the advantages of no-hear,
incredibly long lamp life, even distribution
of light, flexibility for all types of illumina-
tion and, of course, low cost.

Thanks to these new components and

REFERENCEGUIDE

design techniques, the seemingly unrealistic
goal of attaining higher performance while
lowering costs is being achieved by today’s
metrology systems manufacturers. A

The L.S. Starrett Co.
Athol, MA
starrett.com

Andy Childress

Master Fluter

www.amamcotool.com

PRECISION TOOLING

AMAMCO Tool

developed this

compression router for
% high-performance F-35

highter composites.

It completes an entire

wing with just two tools.

That means more
speed, less waste,
fewer tools—and
major cost savings.
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MANAGING
Your Process

By Sanjeev Gupta, CEO, Realization Technologies

t can often take many weeks to a few
years to totally dismantle, repair and
remanufacture a helicopter or design and
build a satellite. The business benefit of
cutting down the time it takes to do such
projects can be substantial. Not only would
it accelerate the availability of the satellite
or turbine to their operators, but it also frees
up engineering and manufacturing capacity
earlier to start the next project or to take on
more projects in the same time.
It is being done all over the world for such
project-based entities. Project Execution

Management, leveraging Dr. Eli Goldratt's
Critical Chain method, has been adopted
by engineering organizations and project
manufacturers around the world to shorten
delivery times by 20% to 30% and increase
productivity by 15% to 25%. While not a
panacea, it can dramatically increase profits,
improve asset utilization, and accelerate
cash flow for all participants in the respec-
tive value chains.

That is the experience of Boeing Space &
Intelligence Systems in making satellites for
government and commercial customers.

Boeing met their goals by managing ex-
ecution so that activities and resources stay
synchronized within and across projects,
allowing resources to be concentrated on the
right tasks at the right time. They reduced
cycle times on the one hand and increased
efficiencies on the other.

INCREASED PRODUCTIVITY 64%
Employing 4,000 people, Boeing's Satel-
lite Development Center faces the same
problems as many other ETO organizations.
Since every program and every mission is
different, the final product produced is dif-
ferent. Recurring business is very low. In
many respects, the organization is building
prototypes as typically only two to three
spacecraft are needed for each program.
Since they are expensive to launch, Boeing
must make them light. Since they have
limited power and space, Boeing must make
them efficient. Contrary to most products,
these final assemblies cannot be serviced.
On the government side of the business,
bidding and performance are incredibly

Designed for Hig

broad range of materials.

= Solid Carbide Coolant Fed
» 3mm-16mm, #31 (.1200") - 5/8"

« Extended Tool Life
* Reduced Cost / Hole
» Improved Hole / Part

7= Increased Tool Reliability
/= Engineered & Produced in the USA
1 Y E

| Complete Twister XD® Line Includes:
3X & 5X Solid,
3X, 5X, 7X, & 12 - 25X Coolant Fed

Celebrating 90 Years

'MLA.FORD

igh Performance Cutting Tools

Contact your local M.A. Ford® Distributor or
M.A. Ford™ at 800-553-8024 or 563-391-6220
www.maford.com
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Green Ceramics
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It's your turn

It's your turn to have the capacity to take on the most
complex parts — faster and with exacting precision.
Mori Seiki Machining Centers... if the competition

can't handle it, tough. M””I SEIK I

Precisely.

Got a challenging part to manufacture?
Let us help. Request a free test cut

at www.moriseikius.com/yourturn. %



competitive. As ominous on the commercial
side, if Boeing does not deliver on time, they
lose the entire contract. Therefore, Boeing
has minimal wiggle room.

That is what Darrel Uchima, deputy man-
ager of Boeing's El Segundo, CA, Satellite
factory loses sleep over. About five years ago,
Uchima's group was having difficulties in

meeting their
schedules.
The constraint
was the reflec-
tors for the satellite antennas. Achieving
synchronization in execution was the major
difficulty in accelerating the delivery of
these units.

Work

If you're in the aerospace industry, look around. Chances are much of the
technology you see is manufactured using Reid Supply products. Everything
from baggage handling equipment, to safety products, to the aircrafts

themselves, Reid is there.

CAD drawings of over 90% of our catalog can save designers and

engineers time and money.

Take a test flight at ReidSupply.com and discover everything we have to offer.

Great web site...Great pricing...Great service — Reid.

Nobody
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Infusfrizl Progucis Since 1344

ReidSupply
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Total Time

Poor Synchranization

Many different types of subassemblies
are required from many different groups,
often in different locations, who must work
collectively. Parts might be cut in one facil-
ity and sent to another for fabrication, then
sent to another location; most of the time
the various facilities were not synchronized
with each other. Each was operating to
the pulse of their own pressures and local
milestones.

At a detailed level, parts must be ordered
to create the new order’s subassembly, yet
there are always part shortages and some
parts have long lead times. Adjustments
(work-arounds) must be made when vendors
do not deliver as planned. Customer ap-
provals needed at various completion points
might add to the delays, forcing fabrication
or design to wait.

sSince there is also a contention for
resources, people are pulled in multiple
directions. As a result, everyone is working
hard but on different priorities. An extreme
effect of being pulled in multiple directions
is multitasking — which hurts quality and
causes rewark.

Finally, customer specifications might
change during execution and technical
problems are often found. These uncertain-
ties cause further loss of synchronization,
completely disrupting original schedules.

The net effect is that the time taken to do
the work is only a fraction of the total time
taken to build reflectors — the rest of the time
is lost to poor synchronization.

To accelerate the delivery of reflectors, Boe-

ing did three things:

1. They sequenced and released reflector
projects into execution based on satellite
due-dates and priorities. This immediate-
ly caused resources to get synchronized
and cut down multitasking.

2. They did away with operations-level
schedules and moved safeties hidden
in individual tasks into explicit buffers
where they would do the most good -
protect the longest path. The longest
path is that series of tasks — from start to
finish — taking into account task as well
as resource dependencies. This ensured
that the overall project kept moving de
spite local delays. Moreover, collective
buffers are more efficient than safeties
built into all individual tasks.




Need
to take hold? A variety of industrial
knobs, handles and hand wheels, in
metal or plastic, are available from
Carr Lane. Many new items in our
online catalog.

"

Carr Lane pins
come with L, T, button or ring
handles. Choose from ball lock pins,
lifting pins, detent pins, or the ball
lock mounting clamp. Many sizes
available.

What an assortment!

Pivoting, swivel, and side-pull swivel

hoist rings, along with lifting eyes.

Choose from low profile versions to

heavy-duty, extra large hoist rings

].gith load capacities up to 250,000
S.

Avoid Accidents! A
Carr Lane’s New Toggle
Clamps Provide Safety Locks

Latch-Action Toggle Clamps
360 to 7500 Ibs holding capacity

CL-100-LPA
CL-200-LPA
CL-300-LPA
CL-400-LPA
CL-500-LPA

Horizontal-Handle Toggle Clamps

500 to 750 Ibs holding capacity

CL-450-LHTC
CL-550-LHTC

Visit the online catalog

Vertical-Handle
Toggle Clamps
500 to 1000 Ibs holding
capacity

CL-350-LVTC
CL-450-LvTC
CL-550-LVTC
CL-650-LVTC
CL-750-LVTC

Push/Pull Tnggla Clamps
300 to 2500 lbs holding capacity

CL-100-LPC
CL-200-LPC
CL-300-LPC
CL-100-LSPC
CL-350-LSPC

at carrlane.com. Go to New

Items, then Toggle Clamps to see these new clamps.

ISO 9001-2008 CERTIFIED

MANUFACTURING CO.
4200 Carr Lane Ct., PO. Box 191970
St. Louis, Missouri 63119-7970
Phone: 314-647-6200, FAX: 314-647-5736
Web Site: www.carrlane.com




EXPERT

3. They synchronized execution based on
how much buffer was remaining. Tasks
with the lowest buffer ahead of them got
the highest priority. Since everyone is
looking at the same buffers, priorities are
automatically synchronized. Therefore, if
buffers in a project are running too low,
project managers and executives now

have the early warning signals to take

corrective actions.

According to Uchima, “We pipelined and
sequenced the reflectors. Within the year, we
doubled throughput and were able to deliver
both of our programs in the same time that it
used to take to deliver one program. We had
a 28% improvermnent in delivery of our anten-
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'WAVE SPRINGS

ALL SPRINGS ARE NOT EQUAL"®

v Assembly Size

v Assembhly Cost

» Reduce spring heights by up to
50% compared to coil springs

» Same force and deflection as coil
springs

» No-Tooling-Costs™ on specials;
available from .200" to 90"
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» 4,000 stock sizes in carbon and

» Now available from 1/4" to 16"

» NEW metric series from stock,

) FREE SAMPLES

v Spring Height
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stainless steel
diameters from stock

6 mm to 60 mm
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R =

www.smalley.com (847:412!5900

DESPITE EVERYONE'S BEST
EFFORTS, ONLY A SMALL
PERCENTAGE OF ENGINEER-
T0-ORDER (ETO) AND
MAINTENANCE, REPAIR AND
OVERHAUL (MRO) PROJECTS
FINISH.ON TIME, WITHIN
BUDGETS, OR IN TOTAL SCOPE.
IF IT IS ALREADY DIFFICULT TO
DELIVER PROJECTS, HOW CAN
ORGANIZATION'S RISE TO THE
CHALLENGE OF DOING MORE
PROJECTS FASTER, OFTENTIMES
WITH FEWER RESOURCES?
PROJECT EXECUTION
MANAGEMENT, USING THE
CRITICAL CHAIN METHOD, MIGRT
PROVIDE THE MISSING LINK.

nas as a result. We broke the constraint to
where something else became the program
constraint. We decided that we should take
this process from beyond the antennas out
to the whole organization.”

The antennas group now had more time
50 they took on the additional duties of man-
aging the payload projects, without adding
any more people. On the government side
of the business, the antenna and payload
projects were not only holding costs but also
returning money quarter after quarter back
to the customer, the government.

“We showed a 64% improvement on the
next satellite and a 26% improvement on the
one after that,” Uchima reports.

On June 7, 2009, Boeing Integrated
Defense Systems, of which Space & Intel-
ligence Systems is a part at the El Segundo
Satellite Development Center, received an
achievement award. The award was for its
demonstrated longevity in the successful
use of Theory of Constraints (TOC) tools
and significant contribution to the TOC
community from the Theory of Constraints
International Certification Organization (TO-
CICO) at its North American Conference in
Tacoma, WA. A

Realization Technologies
San Jose, CA
realization.com




High performance in exotic materials

Evo-Tec

* New DGE inserts for machining stainless and titanium
* Coolant/Air through-the-tool

* Wide range of corner radius options

Hex-Turn

* 12 cutting edges with strong 120° included angle

* Internal, external and quick change holders available
* 45° lead angle resists notching

* |deal for high-feed facing and 0D turning

NEW Turning Chipbreakers

* "ET": Rough turning in stainless and exotics
Works well in interrupted cuts

* "EA": Finish turning in stainless and exotics
Reduces cutting forces and edge build-up

RougneAlr

* For aluminum and non-ferrous metals
* Insert geometry allows aggressive
ramping and circular interpolation
* Strong, safe damping with 2
2 insert screws
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machine tools

COLLABORATIVE
AGREEMENT

By Tom Grasson, Editorial Director

t has been said thart synergy is the magic

force that allows for enhanced cost ef-

hiciencies when two companies come
together in terms of a merger, or in the case
of Mori Seiki and Gildemeister, a collabora-
five agreement.

When this collaborative agreement was
announced between these two well-known
machine rtool builders, located halfway
around the world from each other, ques-
tions started to surface relative to what
these two companies envisioned that
would benefit endusers within the global
machining sector. U.S. manufacturers were

especially interested in learning what this
agreement would mean to them and how it
would affect their relationship with each of
the companies.

When it was brought to the aren-
ton of Dr. Masahiko Mori, chief execu-
tive ofhicer of Mori Seiki and Dr. Riidiger
Kapitza, chairman of the executive board of
Gildemeister, that U.S. manufacrurers were
perplexed by the collaborative agreement of
these two major machine tool manufactur-
ers, they agreed to meet with our staff at the
EMO Show in Milan, Italy. The meeting

was to help clarify any misunderstandings

As Dr. Masahiko Mori, (center) looks on, Dr. Riidiger Kapitza, (left) explains to Tom Grasson (right)
that the goal of DMG and Mori Seiki is to build a strategic partnership and closely collaborate on
areas which include, but are not limited to, production, research and development, and purchasing.

=28 A=EROSPALC=
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and/or confusion regarding the agreement.

At the onset of the meeting, Dr. Kapitza
was quick to point out that sometimes one
plus one equals more than two. He then
went on to explain that worldwide, custom-
ers using both Mori and DMG machines in
their facilities accounted for only 1% to 2%
of total sales for both companies. “In fact, in
Turkey, Gildemeister and Mori Seiki have
slightly more than 300 clients. Yer, only 12
of them have both a Mori and DMG in
their facility,” Dr. Kapitza notes. “It is either
one or the other.”

Reinforcing this statement, Dr. Mori
pointed ourt that the same scenario holds
true for South Korea. In fact, many po-
tential customers in countries such as Tai-
wan, Thailand, Indonesia, and Turkey have
commented to Dr. Mori that Mori Seiki is
always competing with DMG and the two
companies should be working together for
the common good.

With similar comments being heard
at Gildemeister, the foundation was set in
place for Dr. Mori and Dr. Kapirtza to join
forces and work out a collaborative agree-
ment. Each company agreed to a cross-
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Forest City Gear has a very “easy
to see” way of doing business. We look at your
product, the purpose of the gears in the overall
mechanical motion process, your manufacturing requirements
and many other factors. Then, our Forest City Gear engineers
help devise the best solution for your needs.

Using the industry’s most advanced technologies for gearmaking and gear
finishing, the next step is the production of prototypes for your approval. Often times,
we see a better solution and suggest it immediately, because we have no “one size fits
all” mentality in the mind’s eye at our company. It's precisely this flexible approach to
gearmaking and our innovative thinking that's made us a longtime leader in the industry.

That fact is borne out nowhere better than at the many other gear companies for
which we work, helping them solve problems and performing machine operations that
are recognized worldwide for their accuracy, repeatability and part verification protocol.

Forest City Gear people have a passion for what we do and that’s also very easy to see,
in the many gear industry awards and high standard recognitions we've achieved. % L
Get the picture? Then, we invite you to look to Forest City Gear for your next “picture perfect”
product. Go to www.forestcitygear.com and have a “look” for yourself. Seeing is believing.

P

FOREST CITY GEAR

11715 Main Street, Roscoe, IL 61073 866-623-2168




machine tools

shareholding investment of 5%. Under the agreement, Dr. Mori
and Dr. Kapitza would be appointed to high-level positions within
each other’s hirms. Moreover, Mori Seiki would become the larg-
est, single shareholder in Gildemeister. In addition, it was agreed
upon that a steering commirttee would be setup to manage the
partnership.

Under the terms of the agreement, the two machine rool
builders will function under one brand (DMG/Mori Seiki) in
four markets: Taiwan, Thailand, Indonesia, and Turkey. As for the
United States, both Dr. Mori and Dr. Kapitza agree that a strategy
is not yet in place. Currently, the plan is to take it one step at
a time and look at strengthening the synergies berween the two
companies, market by market, where Mori Seiki and Gildemeis-
ter have complimentary activities. By consolidating sales activi-
ties in selected regions, such as in the countries mentioned above,
rhl'_'. ) FHT[“L’.FE 00 Al ﬂ[,‘lpﬂrtl"'li[}r 0] il'l‘l."l..'ﬁt j{_}intl}? i.l'l. !:m::rging
markets. Evenrually, the focus will turn to the United States and a
strategy will be developed to benefit the U.S. customer. However,
for now the focus of the collaboration agreement will be on global
business opportunities outside the United States.

When you take into consideration that both German and Japa-
nese machine ol sales have declined by more than 60% in 2009,
the forward thinking of Dr. Mori and Dr. Kapitza could be the
right prescription for both companies as they cope with the effects
of a global recession. As Dr. Kapitza points out, at the moment it
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Both Dr. Mori and Dr. Kapitza have a proven history of running profitable
companies and understand that remaining in the forefront requires
innovation.
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Nor does it make sense for Mori Seiki to merge with another Japa-
nese company. What does make sense is to blend German engineer-
ing with Japanese technology and gain from the benefits of both
worlds. Today, DMG buys components from Mori Seiki, such as
spindles and ballscrews, and withour hesitation, Dr. Kapitza admits
that they work perfectly, withour a flaw. However, the vision of this
collaboration agreement is intended to go much further than work-
ing together on the interchangeability of machine components.

Neither Dr. Mori nor Dr. Kapitza is a stranger to the machine
tool industry. Over the years, both men have been very successtul.
They have a proven history of running profitable companies and
understand that remaining in the forefront requires innovation. In
addition, both of the industry leaders are very confident in their
plans for the furure.

So, as we look ahead, the collaboration berween Mori Seiki and
DMG will encompass much more than sales and service. They will
also build a strategic partnership and closely collaborate on areas
that include, but are not limited to, production, research and de-
velopment, and purchasing. This, according to Dr. Kapitza, will
bring about the highest level of efficiency ever achieved by either
company. Reinforcing this comment, Dr. Mori points out that the
fusion of technologies and strong sales and service networks brings
together greater productivity benefits for the customers as well.

On a hnal note, Dr. Mori sees the United States as a very im-
portant market. Especially in the aerospace, energy, and medical
sectors, he believes that in the long term this collaborative agree-
ment will benefit U.S. manufacturers with the best combination of
designs and rechnologies that Germany and Japan have o offer.

Both Dr. Mori and Dr. Kapitza realize that when the strategy
for the United States is finalized, it must deliver added-value for
tlu: customer as well as both machine tool companies in order ro

I{I'I{}WI.I':IE_ that Muri Seiki has been much stronger in the ULS.
market than DMG, Dr. Kapitza has agreed to have Mori Seiki pro-
vide the leadership and focus on developing the joint U.S. strategy.

No doubt, Dr. Mori and Dr. Kapitza are about to set a new
standard in the machine tool industry, and in the months ahead,
we can be assured that we will be hearing a great deal more about

DMG/MoriSeiki. A

DMG America
ltasca, IL
dmgamerica.com

Mori Seiki Americas
Hoffman Estates, IL
moriseikl.us




R is for Revolutionary.

Introducing the 5-axis R200 Turning/Milling Center.

Part for part, the new 65mm R200 Turning/Milling  VWhat used to require a turning machine or

Centers produce precision workpieces almost conventional turn-mill and a machining center can

twice as fast as any conventional turn/mill. now be completed in a single unattended operation.
The quality and productivity of the

at the same time. And the R200
can do b-axis work on both
spindles simultaneously.

Two powerful 18,000-rpm milling Il, : R200 go right to your bottom-line as
spindles moving freely in the : 1 B lower cost per piece.

Y and B axes and two movable | '

5000-rpm work spindles both . g - Isn’t it time to see what INDEX
rough-machine and fine-turn in _- TRAUB can do for you?

two independent subsystems N\ oy |

Thermal and dynamic stability are designed
into the revolutionary center for maximum I N D E x RAUB
machining quality and longer tool life.

INDEX Corporation

14700 North Pointe Boulevard | Noblesville, IN 46060
Tel: 317-770-6300 | Fax: 317-770-3166
E-mail sales@index-usa.com | www.INDEX-usa.com

Make Better Parts-Faster!

Aerospace | Medical Powertrain Defense Mechanical
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iamond Machine Works (DMW) has

improved its speeds and feeds, cycle

times, and programming time by rough
machining complex aluminum, stainless steel,
and titanium aerospace and defense parts us-
ing toolpaths generated with VoluMill. The
software also has given the aerospace-oriented
job shop greater Hexibility.

Celeritive Technologies' VoluMill is a
plug-in toolpath engine, fully integrated with
DMW's Mastercam system. This technology
generates toolpaths with smooth radial meo-
tions and controlled force on the spindle and
cutting tool. VoluMill toolpaths are based on
oprimal material removal parameters thar dra-
matically reduce cycle times and significantly
extend the life of cutting tools.

DMW is a family-owned business, started
in 1959 with manual machines, expanding
over time, later embracing CNC machining,

The Seatde, WA—based job shop now has
15 to 20 employees, depending on the work-
load, and utilizes five CNC mills (two 50-taper

Shown is a CAD drawing of a defense and three "-"i{]-!.'.l:[}ﬂl' machines) and four CNC

industry part made from a 5.00" x lathes — three Kitamura VMC’s — two 40-taper
s _ H.[!'ﬂ"!ﬂ.?ﬁ" |J_'iE'I:B 'L'!f Eﬂﬁl aluminum and one 50-taper; one Doosan 50 raper; and
S using a ‘Jﬂ1uHIII-{I|:It!InII-EI.‘| toolpath. i _ one Akira-Seiki 40 raper.
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Mars Rover wheel machined

by GibbsCAM customer

Next Intent for ; f;f-* z

NASA’s p M-
R Jet Propulsion

Laboratory.
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Machines.
Productivity.
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YOUR CAM Software Solution. .

Solid Modeling * 2-5 Axis Milling *+ High Speed Machining ¢ Turning ¢ Mill/Turn
Multi-Task Machining * Swiss * Tombstone Machining + Wire-EDM

range of support you need to create real-world programs for YOUR parts

and YOUR machines, while its industry-leading ease-of use ensures that

YOUR employees become more productive quickly. Together, as members

P of the Cimatron Group, GibbsCAM and CimatronE are YOUR competitive
edge—providing complete solutions for ALL OF YOUR CAM needs!"

* . &/ ( Bill Gibbs A, ®
r.f.“l ¥, Founder/President l

Bo - bha— Powerfully Simple. Simply Powerful.

it “GibbsCAM software provides you with the powerful capability and wide

+ Cimatron
G R O U P

Gibbs and Associates/GibbsCAM
Production CNC Programming

ww ® Cimatron Technologies/CimatronE
‘ i, WeS eC Integrated CADICAM for Meold & Die, Design and Manufacturing

See GibbsCAM at Booth #2069 1-800-654-9399 + http://amd.GibbsCAM.com




to 1 minute 58 seconds.

According to David Pruetr, the compa-
ny's CNC programmer for 15 years, close
to 90% of DMW's work is for nearby aero-
space and defense giant Boeing.

“We do a little bit of everything,” Pruett
says. “As a job shop, we take a lot of work
that other people will not bother taking.
We excel with acrospace parts that no one
else wants to make, due either to their com-
plexity, low volume, or both.”

DMW prides itselt on its ability to
handle complex jobs made from steel,
and other harder materials, in addition to
aluminum.

“Some of the parts we cut are overly
complicated,” Pruett says. “Ac first glance,
it may not seem like a very complex com-
ponent, but when you really look ar the
drawing, it is a part that you are going to
have to work smart to make money. They
are often filled with intricate, difhcule-ro-
machine, and tight-tolerance features.”

The complexity of the parts produced
at DMW led Pruett to research the latest
high-speed toolpath sofrware available. He
settled on VoluMill, and accepred the com-
pany’s offer to try it free for two weeks.

“During that time, I programmed four
or five parts,” Pruetr recalls. “Ac hirse, 1 used
VoluMill paths on our oldest 50-taper ma-
chine, which is nearing the end of its use-
ful life. We experimented with some high-
speed, machining-style roughing using
solid carbide endmills, versus hogging with
larger indexable insert tools. The toolpath
itself was noticeably easier on the machine.
We are able to run much higher surface
tootage and much higher feedrates.
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Prior to VoluMill, DMW was using two separate tools to machine this

aluminum part with a cycle time of 3 minutes 53 seconds. Using
VoluMill, DMW is now able to use one tool and reduce the cycle time

IN THE BEGINNING

Before VoluMill, DMW
was roughing a 5" x 4" x
1.25" 15-5 stainless steel
blank into a classihed air-
plane part with a 1.25"
diameter, three-flute in-
dexable insert cutter on
the 50-taper machine at
400sfm and 22ipm with a
0.4" deep cur. With Volu-
Mill, speed was increased
o 800stm and feed im-
proved to 153ipm, all with
a 12" diameter endmill.

“Our  40-taper ma-
chines could not even
come close to handling a
cutter that large,” Pruett
says. "It is very hard on
the machinery. Once we were able to see
how fast and easily the marerial was being
removed using VoluMill, toolpaths and
high-speed machining on the 50-taper,
we decided to give it a go on the 40-taper.
We were pleasantly surprised to find our
that the parts machined just as well on the
40-taper as they did on the 50-taper.

“The ability to run this job on the small-
er, lower-powered machine, with smaller,
less-expensive cutting tools, is a significant
advantage for us,” Pruett says. “We benefit
from the cost savings on inserts and ma-
chine wear and tear, and, most important,
from the dependability of the process.”

According to Pruett, when roughing
these parts with indexable tools, sometimes
the operator had to stop and change inserts,
and an operator had to watch the machine
100% of the tme.

Other timesavings came when applying
VoluMill roolpaths to an important part
for the defense industry, machined from 5"
x 8" x 0.75" 6061 aluminum.

Prior to VoluMill, DMW was using two
separate tools, a 1" indexable insert endmill
and a ¥2" ballnose endmill to machine the
part. Cycle time was 3 minutes 53 seconds,
using 0.25" step-downs for each pass. Wich
VoluMill, DMW uses one V2" three-Hute
carbide endmill, at 7,640rpm and 275ipm,
triple the previous rate. The new cycle time
is 1 minute 58 seconds. DMW machines
about 120 of these parts per year and saves
approximately two hours of machining
time per part using VoluMill.

Even on smaller parts made of harder
materials like ttanium, DMW has seen

improvements in productivity using Volu-
Mill toolpaths.

Pruett cited another difficult compo-
nent made from 3" x 3.5" x 1.75" hear-
treated GAL4V dtanium. “In the past we
were roughing it our and sending it our to
be heat treated,” Pruert states. “I wanted to
eliminate the mid-process heat treating, so
[ tried the high-speed toolpath on the hard-
ened material. It was a 4-minute roughing
time and we got it down to a 1.5 minures.
After the changes, the cycle time is now 25
minutes per part. Where applied, VoluMill
toolpaths reduced the roughing cycle time
by 62.5%.

“In the short time that I have had Volu-
Mill, T have saved anywhere from just a few
minutes to around an hour programming
some parts with VoluMill,” Pruett says.

THE BENEFITS
Arguably, the greatest benefit VoluMill’s ef-
hciency has provided for DMW is the Hex-
ibility to move work from its 50-taper mill
to 40-taper mills.

“One of our 50-taper machines is about
to die,” Pruett says. “Since we have certain
jobs that require 50-taper machines, we will
have to replace the 50-taper. We have some
space limitations in our shop so a 50-taper
horizontal is ourt of the question. If we can
prove to ourselves that we can machine
parts efficiently on the 40-taper machines,
that will allow us to replace the 50-taper
machine with a 40-taper horizontal. This
will not only be beneficial on our current
jobs, but will open up a whole new world
to us by allowing us to be more competitive
on other types of work.”

“For us, the point of buying VoluMill
was 1o see if we could machine parts faster
and more efficiently on a smaller machine.”

In the meantime, Pruett continues to find
more opportunities for the toolpath engine.
“When we first got VoluMill, there were
only abour four or five jobs that I thought
we would want thart style of toolpath for,”
Pruett states. “Once | started working with
it, I discovered that I could use it for a lot
more than I originally thought.” A

Celeritive Technologies
Cave Creek, AZ
celeritive.com

Diamond Machine Works
Seattle, WA
206.633.3960
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DMU 125 FD duoBLOCK® HIGHLIGHTS

duoBLOCK?® design for the highest precision and
dynamics, plus optimum access to the work area

Milling and turning in a single setup with DirectDrive
Technology and electronic balancing cycle

Maximum table rotational speed of 500 rpm.,

Workpieces up to 4,400 Ibs. and @ 49.2 in.

5-axis simultaneous milling with a milling/turning
table and an NC-controlled B-axis in the standard version
5X torqueMASTER®™" with up to 536.2 ft. / Ibs.

A-axis® for negative angles up to 30°

*Dptional

www.dmgamerica.com
DMG America Inc.: 265 Spring Lake Drive, Itasca, IL 80143 DMG

Tel.: (630) 227-3900, Fax: (630) 227-3975
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COMMERCIAL SECTOR

As the industry looks ahead to 2010, the
commercial aircraft industry must remain
tocused and continue to seek improve-
ments. There is the need for a positive turn-
around since 2008 and 2009 were bleak.

Stabilization is a key theme in the indus-
try. Airports, airlines, and aircraft manufac-
turers are looking for marker stabilization.
Manufactures are in search of new aircraft
orders with fewer cancellations and defer-
rals. Airlines are in search of lower unit costs
and increased load factors, while airports
anticipate higher passenger trathc, increased
fight frequency, and new routes.

By the end of the third quarter of 2009,
Airbus delivered 358 aircraft, with more
than 200 aircraft deferrals and cancellations,
and booked a total of 149 orders for the
year. Through Q3 2009, Boeing delivered
359 aircraft with 215 deferrals and had 181
orders placed for the year. Going forward,
it is expected that aircraft manufacrures will
exert more pressure on aircraft operators to
enforce delivery contracts.

Currently there is a sufficient amount of
aircraft in the global active Heet to absorb
any aircraft cancellations and deferrals. It is
likely there will continue to be excess capac-
ity in 2010, adding additional pressure for
increased load factors and aircraft udliza-
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Aerospace Industry Analysis

By Brad Curran, Senior Industry Analyst
- & Nathan K. Smith, Industry Analyst,

tion. The continuation of retirement and
parking of older aircraft should offser any
new aircraft deliveries.

The airline industry must continue re-
ducing cost and replacing older, less-efh-
cient aircraft with next generation aircraft
that provide greater efficiency and reduced
operating cost. Fuel cost in the fourth quar-
ter of 2009 is greater than that in the fourth
quarter of 2008 with fuel costs continuing
to increase. Therefore, it is more attractive
for the airline industry to replace older air-
craft, which in turn enables manufactures
to see fewer deferrals and cancellations and
more aircraft deliveries.

Currently, there are more than 2,100
global aircraft in storage with values for used
aircraft declining. Financing used aircraft
is more difhculr as the value for some used
aircraft has severely eroded during the past
20 months. Additionally, many financial
institurions are seeking o preserve cash re-
serves by focusing on new aircraft. In most
instances, parting out older, high-time air-
craft is of greater value to operators and lease
companies than the cost of restoring these
aircraft to full service. Therefore, parting out
the aircraft is the better solution than incur-
ring the huge cost of overhaul, as it also pro-
vides a greater return on investment,

The current 2010 forecast is a continua-

Photo by Mark Evans

tion of lower global travel demand, followed
by rising fuel prices and greater pressures for
wage and benefit improvements from labor
unions. Air travel is expected o be greater
in 2010 than 2009, burt less than those of
2008. Passenger traffic is not expected to re-
turn to 2007 levels until 2013, The indus-
try is expected to see a passenger CAGR of
around 5% in 2010.

Airports are expected to continue seeing
a trend in additional fights and new routes
especially for regional and low-cost carriers.
Toral global available seat miles (ASM) for
2009 are forecasted for 3,793,787,206,180
with the global aircraft fleet growing from
22,226 to 24,775 by 2014.

Aircraft delivery in 2010 is expected to
exceed aircraft delivery numbers in 2009 due
to fewer aircraft deferrals and cancellations,
as well as an improving airline economy. Air-
craft are on sale, and at the lowest deal levels
in the decade. This deal level is an advantage
for the airline industry, and especially for
those who can afford new aircraft purchases.

DEFENSE SECTOR

Defense aerospace in 2010 will be led by
platforms and technologies for counter-
insurgency and counter-terror operations.
These complex missions will continue to
require robust funding for a wide variety of
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Innovations in Aerospace Machining
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HBZ AeroCell

. compact horizontal machining
* palette changer 79 in x 158 in (2m x4 m)
% 142 HP spindle power, 30,000 rpm

PBZ HD

© flexible clamping system

% up to 550 in3/min chip removal

= flume chip evacuation systems
% 60 HP spindle power, 30,000 rpm

GANTRY TS

@ two independent spindles
* high rail design

© ac/dc acceleration up to 0.5¢g

Handtmann CNC Technologies, Inc. handtmann

205 Prairie Lake Rd. Unit B . East Dundee, IL 60118 Ideas for the future.
Ph: 847-844-3300 . Fax: 847-844-3303
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spacecraft, aircraft, weapons, and services.
Military aircraft sales are expected to increase
by about 2% in 2010 to $64 billion. Led by
the U.S. armed forces, there will be fewer,
but more capable, multi-mission airframes.
Increased buying in Asian and Middle East-
ern countries in 2010 will not offser contin-
ued ITAR difficulties and military spending
cuts in Europe, with total exports down
from 2009 levels. Despite an emphasis on
fixed price contracts to encourage the use
of mature commercial technologies, defense
aerospace industry employment and profits
should remain stable.

The fastest growing segment in 2010 will
continue to be UAVs of all types. Though

the U.K., and Turkey. The Osprey tilt-rotor
buile by Bell-Boeing made its first operational
deployment with the U.S. Marines in 2009
and production will continue in 2010 along
with Air Force and Special Operations Com-
mand deployments. The controversy over the
next U.S. Air Force tanker will continue in
2010, as Northrop Grumman and teammare
EADS compete with Boeing for the estimarted
$35 billion deal. Boeing's C-17 Transporr air-
craft will continue production in 2010 after
additional congressional mandates. The C-17
is also expected to artract additional foreign
military buyers.

The F-22 and F-35 fighters manufactured
by Lockheed Martin continues with partners

dominated by

fewer major man-
ufacturers such as
General  Arom-
ics and Northrop
Grumman, the
essential commu-
nications and sen-
sors packages af-
ford a wider mix
of market partic-

and customers
in at least eight
countries. [ he

U.S. intends to
give both fight-
ers  additional
ISR capabili-
ties in order
to show more
relevance to the
current  coun-

ipants. More ex-
tensive  domes-
tic utilization of
UAVs for home-
land security, law enforcement, and research
fights is restrained by safety issues that will
not be resolved by the industry and FAA in
2010. Manned ISR aircraft avionics and sen-
sors are being upgraded to meet demands for
ground and lictoral counter-insurgency mis-
sions. In addidion, the U.S. Navy is building
a replacement aircraft for the P-3 that will fo-
cus on open ocean surveillance and strike.

Satellite-related products are expected o
total around $35 billion in 2010, led by shifts
away from large, immarure and expensive sys-
tems toward operationally-responsive, smaller
and cheaper communications, and sensor
spacecraft that can be assembled and launched
quickly, using mature commercial technology
as a foundation. Military forces around the
world will continue to be dependent on com-
mercially owned transponders for about 70%
of their bandwidth needs in 2010,

Shortages of medevac, ground attack, and
transport aircraft were keenly felt in 2009, es-
pecially by allied forces in Afghanistan. Boeing
is already benefiting from increased orders for
the heavy Chinook helicopter from the U.S.,

A=EROSPALC=

Looking ahead, the F-22 will continue with partners and
customers in at least eight countries. Photo by Leo Cachat

rer-insurgency
operations. The
hirst operational
F-35 squadron
is due in 2012. Another operational success
that will expand in 2010 is Hawker Beech-
craft’s teaming with Raytheon, Harris, and
Lockheed Martin to meet Air Force require-
ments for small intelligence support and
light attack armed reconnaissance aircraft
based on current commercial models.

Other marketr segments that will con-
tinue to have very heavy contract activ-
ity and margins in 2010 include missile
manufacturing led by Raytheon, training
aircraft, spare parts, logistic and mainte-
nance services, as well as alternative fuel
and fuel cell development. The 2010 focus
on counter-insurgency and counter-terror
missions combined with an extremely high
operations tempo will stress airframes, en-
gines, avionics, and sensors. In 2010, and
the years thart follow, there will be increased
maintenance contracts, avionics upgrades,
and air frame replacements. A

Frost & Sullivan
Mountainview, CA
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with RFID Toolboxes

It Shouldn’t Be Such a Shocker...

Not only should it not be a total shocker, we want you to know that it is easy! We have designed a

complete out of the box FOD control solution using RFID. Not only can we say we have designed it, we
can say we have placed hundreds into aerospace production environments with proven results. In fact,
we've helped a large aerospace manufacturer produce over 100 aircraft without a single FOD incident.

S0 don't be so shocked with the results you achieve with CribMaster...enjoy the success!

Call Today 1.888.419.1399
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STOCK CONTROL SOFTWARE
=2 Planit Software's e2i manufacturing
sw 4= 2 management system has just released
=i reeew | significant enhancements in its 2010
=" | Rl release. Included in 2010 R1 is
i

- Stock control, which has been rede-

40
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SUCCESS
GUARANTEED!

Block
Cylinders

OnlineAMD

signed to make management more
intuitive, Users can now manage the
total quantity of a stock item in rela-
tion to real time supply and demand,
rather than individual allocations. Stock
Control has been enhanced to enable
users to record the consumption of raw
materials at the point of use. The latest
release of e2i supports both Windows
Vista and Microsoft Windows 7.

Planit Software
Tuscaloosa, AL
planit.com

CNC TURNING CENTER
The STN550M’s headstock features
a 810.8" bore mounted on a 60hp,
1,000rpm turning spindle and generates
up to 5,163ft/Ib of torque for heavy duty
cutting of large workpieces. The spindle
is also used as a C-axis capable of being
indexed at 0.001° increments to accu-
rately position the part for slotting cuts
and precisely drilled holes. Additionally,
the C-axis spindle is a full-function CNC
controlled axis for milling.

For convenient tool management,
the STNS50M utilizes a 12-position
drum turret for rapid tool indexing. The
machine is also equipped with a 10hp,
4,000rpm high speed milling spindle
for roughing, grooving, endmilling, and
facemilling operations, allowing many
processes to be completed in a single
machine cycle. The STN550M's total
travels are 18.25" in the X-axis and
129.88" in the Z-axis, with a 40.7"
swing capacity and a capacity steady
rest of 16.14". A

Mazak
Florence, KY
mazakusa.com

cCom IANUARY/FEBRUARY 2010




AD INDEX

Advertiser..... PageNo. FOR SALE

AMAMUCD TOO!.....corereesenrensenns 21

Avure Technologies Inc................ 20

Briney Tooling System ................. SES

Brush Research Mfg Co.............. 38

Carr Lane Manufacturing Co........ i3]

Carr Lane Roemheld................... 40 Engineering

B e e R 3

N B e e 230 and lﬂEpEﬂtlﬂl‘l

CVD Diamond Comp.....c.cveevvrereens 22

DMG AMErica ING. ...ooevveverevernenns =l

Doosan Infracore.......c.cocvaveeesmsnsnse 2. Over 25 years of

Eﬂgﬂ;g% P e e iét successful mts

E-Z BUIT TOO €O, .ovvvverressvvrerssn B & guaranteed results

Forest City Gear Company........... 28

Gibbs & ASSOCIAtES....ccovvieeiiiinn. 323

Gradient Lens Corporation............ .

Handtmann CNC Technologies .... 32 GKS —

Heller Machine Toals.................... 2 gks.com = 952-884-9648 =i.osn =

Hurco Companies INC.....ccvevenee. L5

I A A e e e e o e A

Index Corporation........cceeveeennnes 21

Ingersoll Cutting Tools Co............ A

et [t s 44 ===, OIL MIST & SMOKE

M.A. Ford Manufacturing............ 22 IN YOUR SHOP?

Methods Machine Tools Inc......... 43

M_mi o | e s 23 ARE YOUR

gl':ﬁpﬁf;ﬁ '''''''''''''''''''''''' ﬁ S FLOORS SLIPPERY

OSG Tap & Die INC oo.vvvorveorenns 10 "'“‘“""E‘T AND DANGEROUS?

Reid Tool Supply Co ..ococevevevereanas

Ssind,,ﬁ?cﬂ?ﬂ :nt IIIIIIIIIIIIIIIIIIIIII % www.mistcollectors.com

Seal Master Corporation.............. 41 Tel: 1-800-645-4174

5800 TOOIS INC. cvvevrermemerseseismnene £

gralle;ruﬁte%lhﬁing ..................... E_E Helps Factories
ace-Allen ChUCKS .....cccvcvnveennnnns B

WESTEC 2010.........oommrmeeeers 18 H";;":"d::

T T [ 39 ! n s

SEALYMASTER

CUSTOM RUBBER PRODUCTS

SEALS, ACTUATORS, GRIPPERS
& PHEUMM'IC SPECIALTIES

FABRIC-REINFORCED
FOR STRENGTH &
STRUCTURAL INTEGRITY

“Technical expertise, enthusiasm, creative problem
solving, unmatched experience and follow-through...
that's Seal Master for sure!”

DESIGN ASSISTANCE OFFERED - WWW.SEALMASTER.COM

SEAL MASTER CORPORATION

368 MARTINEL DRIVE, KENT, OH 44240-4368 USA

(B00) 477-8436 / (330) 673-8410 » FAX (330) 6/3-8242
E-mail: info@sealmaster.com

& 2009 Seal Master Corporation

ONE

May 25-27, 2010
Eastern States Exposition

West Springfield, Massachusetts

Whether it’s lean principles, green technologies, or growth industries,

EASTEC delivers strategies that keep your manufacturing alive.

Make your plans now.

Visit www.easteconline.com today!
Or call 800.733.4763.

@AM
ra-n- I aMTon T

(R T S—
I-n—l-l-l-l-l-r

EASTEC is produced by S

A=EROSPAL= C= I |



ENSURING EXCELLENCE

CLOSING THE DESIGN CYCLE

By: Paul Christensen,

Design and Test Engineer, Aeronautical Testing Service

etting the most return on invest-
ment is a business principle that is
normally on the minds of business
leaders. Given the current economic cli-
mate, this principle is more important now
than perhaps it has ever been, particularly
in the acrospace industry. The magnitude of
the cost to develop, and eventually certity, a
new airplane can be quite daunting. Experi-
mental class airplanes, not being obligared
to meet all of the Federal Aviation Admin-
istration’s (FAA) certification requirements,
start in the millions of dollars and costs can
end up in the tens of billion-dollar range for
a transport category airplane. One underly-
ing principle, common in all successful pro-
grams, is the early identification of design
dehciencies with mitigation resulting in a
superior product and a better bottom line.
Carried out in a wind tunnel, early iden-
tification of design deficiencies is often the
hirst validation and verihication for a new air-
plane. The data gathered in the wind tunnel
enables designers to determine how many
required changes there are, along with the
opportunity to make the appropriate chang-
es. It is important to understand thart there
typically are problems, bur the key is to ad-
dress them in a timely manner. That is what
wind tunnel testing is for, delivering the vi-
tal feedback to the designers which, in wrn,

a2 A=EROSPALC=

gives them the opportunity to improve the
performance and handling of their aircraft.

Consistently working on ways to im-
prove wind tunnel models is always a part
of the product development process. Regu-
larly evaluating the design and construction
process enables identification of the areas
where improvements would be beneficial.
The wind tunnel model determines how
productive a wind tunnel test can be. How
fast the model can change from one config-
uration to another is very important and in-
cludes not only how long it takes to change
the control surface deflections, bur also how
fast the wings, flaps, and rail surfaces can be
added or removed to get the desired con-
figuration of interest. Accounting for all of
this when designing the model determines
how quickly changes can be made — all be-
ing vital for process improvements.

While as much model design stan-
dardization as possible is desired, within
the limitations imposed by a given vehicle
configuration, having an institutionalized
manufacturing process that is too rigid can
stifle innovation. However, in an effort to
keep the model as simple as possible, a guid-
ing principle of model design is having low
part count with ease of manufacturing. As
an example, an additional refinement in
model design is the minimization of the

Shown to the left is a model undergoing wind
tunnel testing at the University of Washington
Aeronautical Laboratory.

number of external fasteners on the vehicles
critical surfaces. Holes for fasteners on the
lower pressure surface of wings and the tail
often require constant attention during test-
ing. Covering or filling each hole, to pro-
vide the model with a smooth outer mold
line is a must so alternarively, any hole not
placed in those critical surfaces will reduce
the number of issues related to configura-
tion repeatability.

Material costs are typically a small frac-
tion of the rotal model cost, but the mate-
rial’s machining properties are often a more
important factor in the overall cost. Ma-
chine time and labor are by far the largest
portions of a model’s cost, so every effort is
made to incorporate industry manufactur-
ing best practices to lower model construc-
tion rimes and costs.

Each year Aeronaunical Testing Services
Inc. (ATS), while supporting the Univer-
sity of Washingron's airplane design course,
tests and develops innovations in model
design, construction and construction ma-
terials. Models built for these projects are
at no cost, or a reduced cost, and result in
wind tunnel models designed and built in a
period of three to four weeks, with lessons
learned during these models incorporated
in other tollow-up projects.

One recent design improvement incor-
porated into follow-up projects are small
electro-mechanical motors for remotely-
actuated control surfaces. The actuators are
inexpensive, strong and robust, and lend
themselves quite easily for implementation
in wind tunnel models. Additional changes
in design practices allow measurement of
the resultant aerodynamic loads on the con-
trol surfaces in parallel with having those
same surfaces powered. The capability o
measure hinge moments offers a better un-
derstanding of the aerodynamic forces that
the model experiences as well as providing
some valuable information for the design of
the vehicle’s control system.

It is the inclusion of novel features, such
as these, that are allowing customers to get
more from their testing experience. A

Aeronautical Testing Service Inc.
Arlington, WA
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Turn on the automation

Today, 5-Axis Automation and high
performance machining are key to
reliable, profitable manufacturing.
With MAM72-63V 5-Axis machining
centers, you can accurately mill exotic
parts, regardless of material, in an
unattended operation. With multi-pallet
capability as standard, you can run
production, small lots or high mix complex
parts, totally unattended. Just don’t forget
to turn off the lights.

* Accuracy and reliability in a rigid
platform, for unparalleled performance
and longevity

= Large work envelope of 24.8" x 17.7"h, axis
travel 29.9"/33.2"/24.0" and weight capacity
770 Ibs.

» 12,000 rpm spindle (or optional 20,000 rpm)
* CAMplete Software furnished standard

The High Performance Aerospace Solution! Matsuura

Turn off the lights
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New Grades and Tool
Geometries Lift the
Aerospace Industry
to New Heights

www.iscarmetals.com
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