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For
Aerospace,
the Proper
Tool for the
Proper Job
is Key

TRIUMPH GEAR
SYSTEMS-MACOMB
BUILDS CUSTOM
INFRASTRUCTURE FOR
MANUFACTURING
LARGE,
HIGH-PRECISION
AEROSPACE
GEARBOX AND
ASSEMBLY HOUSINGS.

Late in 2006, Triumph Group Inc.
negotiated an agreement with GE
Engine Systems that would allow its
Michigan-based subsidiary, Triumph
Gear Systems-Macomb, Inc., to supply
the critical CFM56 engine inlet gearbox
and related parts for the life of the
program. The CFM56 engine, which
propels the Boeing 737 and many
Airbus models, is the most popular in
aviation history.

Based on the volume and cost/
performance requirements of this
business, as well as other opportunities
on the horizon, Triumph has made
substantial CNC
manufacturing cells, tooling, modular
fixturing and software to further
streamline the manufacturing of
housings for gearboxes and complete
assemblies.

At the heart of the new additions
are two large pallet-loading Mitsui

investments in

To ensure a long and trouble-free operating life for its gearboxes, Triumph manu-
factures the housings on Mitsui Seiki horizontal CNCs capable of holding critical
dimensions within 0.0003" (courtesy Triumph Gear-Macomb).

Seiki CNC horizontal machines—a 4-
axis (HS6A) and 5-axis system (HS6A
5-axis) capable of manufacturing
housing components up to 1,000 x 900
x 750 mm. These machines, mounted
on 5-foot-deep cement foundations to

ensure ultra-precision cutting at high
speeds, are in addition to the six other
machining centers (six Mitsui Seiki’s
and one Toyoda) that Triumph already
operates.

continued

Triumph'’s Dave Czerw uses Mastercam X3 software (left) along with an integrated
Vericut software package to generate and analyze tool paths for manufacturing
gearbox housings (courtesy Triumph Gear-Macomb).
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Opportunity Driven

“Things have changed a lot in
the 26 years I have been with this
company,” says Bob Maggetti, director
of engineering. “When I started out,
we were privately owned and the only
milling we did was to drill lightening
holes in the web of a gear. But our
customers wanted us to do more, So in

the mid-"80s we started making simple
gearboxes. Today, ones like the CFM56
inlet gearbox are very complex. But
that’s not the end of it. In the near future
we will be partnering with our sister
company, Triumph Gear Systems-Park
City (UT), to manufacture complete
assemblies. Many of these will be
larger than anything we have made
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previously, and that business is likely to
be driven by the demand for helicopters
and the offshore oil industry. These
new directions demand that we
simultaneously make improvements in
both our precision and high throughput
manufacturing capabilities.”

Indeed, Maggetti says the helicopter
project was one of the reasons his
company purchased the new CNC
machines.

Supporting Systems

Milling was the most heavily
burdened department in the shop. The
purchase of the two large machining
cells was justified, based on the volume
of work and a fast payback of only
two to three years, thanks to increased
productivity. According to Dave Czerw,
milling department manager, “We were
looking for larger machines for our
larger work. We selected horizontal
Mitsui Seiki machining centers because
of the accuracy, repeatability and
dependability they provide.”

The new manufacturing cells would
be a further extension of an ongoing,
specialized system for high-precision,

Manufacturers of:
The quality and precision of our broaches and gears have won Broaches
customers worldwide (and beyond!) — from the smallest gear- Spline Broaches
shop to NASA and the Mars Rover. Fine Pitch Gear Broaches
Form Broaches
Precision manufacturing, modern equipment, advanced Serration i
technology, and quality control, balanced with talented crafts- Bearings
manship, means you get nothing but the very best. Shaper Cutters
Disk Shapers
Guaranteed the most rigid shank cutters and the highest quality = Shank Shapers
level disk cutters made.Products that perform. Why use Broach | Hexand Square Cutters
Masters/Universal Gear? Because your parts matter! Special Form Cutters
Inspection
As a complete source for all your tooling and production needs. | Master Gears
Broach Masters/Universal Gear will supply you with the highest | Go-No Go Gages
quality products and services that you and your customers Posiloc Arbors

expect. Experience the difference! “Quick Spline” Softwal

j

Call 530 885-1939 or visit
www.broachmasters.com

Made in USA

1605 Industrial Drive
Auburn, CA 95603
F i Phone (530) 885-1939
The Brosch Masters, Ing, G Fax (530) 885-8157

"
e S AR 15 14 0 Web:

www.broachmasters.com

Triumph Gear Macomb’s veteran staff
is exploiting CNC capabilities for auto-

matically manufacturing challenging
parts and assemblies with high levels of
precision and productivity. Shown here
is Brent Berger (courtesy Triumph Gear-
Macomb).
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The four 4- and 5-axis Mitsui Seiki hor-
izontal CNC machining centers are
staged with custom modular fixtures
to ensure exceptionally fast setups and
secure workholding for gearbox manu-
facturing precision (courtesy Triumph
Gear-Macomb).

high-volume manufacturing of housings
that has evolved at Triumph in recent
years. Major elements of the system
include:

Robust horizontal CNC. The new
Mitsui Seiki 4- and 5-axis pallet-loading
CNCs have a 1,000 mm cube work area,
glass scales for high precision and 240
and 360 tool carousels, respectively. The
5-axis machine is particularly important
for single-setup manufacturing of parts,
which should be set up in the fixture only
once to preserve positional accuracy. For
example, in the case of housings made
of magnesium that are very temperature
sensitive, single setup manufacturing
on the 5-axis avoids positioning errors
due to clampout (minor changes in the
part’s shape when it is released from the
fixture).

Parts like those made for the
CFM56 engine inlet gearbox have
many exceptionally tight tolerances.
“For example,” says Czerw, “we have
a couple of bores with diameters that
must be held to within 0.0003". As for
positional accuracy, the two bores have
to be in-line within 0.0005", and they
must be positionally located to other
features 90 degrees from them to within
0.0002". So that’s why we bought the
milling machines that we did.”

The CNC machining centers must
meet these requirements with “‘error
budget” to spare to compensate for such
things as tool and fixture variability.

CAM capabilities. For programming

all of its CNC machining centers,
Triumph uses Mastercam X3 software.
This package allows the company
to tap into all of the capabilities of
the equipment, including large tool
libraries and 5-axis capabilities, as well
as 90 degrees and indexable heads.
“Surfacing” allows rapid creation of

CUSTOM
WORKHOLDING
SOLUTIONS

Applications Inclode:

miricais and Iragile pars
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sculptured from surface
modeling.

Custom modular fixturing. A key
to productive manufacturing of gearbox
and assembly housings is minimization
of setups. To achieve that, Triumph

uses Stevens Engineering Inc. modular

toolpaths

continued

NORTHFIELD

4400 Austin Bivd. | R0 B 550
Iziand Park, MY 11550-0550
(G1E)T-110E | Fax (21E)431-1528
Tedl-Free 1-800-810-2482
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fixturing systems, which it uses on all
of its Mitsui Seikis and are virtually
resident in its Mastercam libraries.
Each machine is fitted with a grid plate
of dowels so that fixturing plates can
be moved and accurately located on
any machine. This gives the shop the
flexibility to use a variety of machines
for the same part with exceptional

repeatability of dimensions.

In the past, making a part that
required 150 tools to manufacture might
have required a day and a half of setup
time. With this system, Czerw says his
shop has whittled the setup content of
these jobs down to a couple of hours.

Toolpath verification. Mastercam
allows Triumph to manually fine-tune

Rverside Spline & Gear & proud tn fasture cur
new Hofler Rapid 900 Gear Grinder, offering
the latest in form grinding technalogy. With
AGMA cliss 14+ capability, and on-board gear
ispaction, you e assured that your gear wil
meet ol design specifications.

External Gaars
e Dgowim 100 mm
Conier Distance Mbow Tadls 160136 mn
Aud Sk (M)
el gl

Riverside Splise & Gear Inc.

PO Box 340 - Mavine City, M1 48838
Phane: (B0 7B5-B302 = Fax: (B80) 765-0585
valeriel @ splineandpear.com

splineandgear.com

EcoNOMICAL SOLUTIONS
FOR PRECISION GEAR GRINDING

WITH OVER &5 YEARS
OF EXPERIENCE, IT'S EASY
TO SEE WHY INDUSTRY
LEADING MANUFACTURERS
CHOOSE RIVERSIDE
AS THEIR #1 GEAR
GRIND SOURCE.

RIVERSI0E
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any cutting operation. However, a
given part can have hundreds of these,
so Triumph uses Vericut software in
interaction with the CAM software via
proprietary “C-Hook™ technology to
automatically analyze geometries and
toolpaths and modify them to improve
cutting efficiencies and check accuracy.
The part is observed being made in a
realistic virtual machining environment
in Vericut before posting it to the CNC
machining centers for efficient real-
world manufacturing.

Czerw says he is continually using
the program’s verification feature to
avoid potential tool and toolholder
crashes.

Keep Chips Flying

Czrew says that, 15 years ago, it
would take his company several days
to set up and perform as many as 20
operations on eight machines to make
housings similar to the ones they make
today. Now all of these operations,
including bores that used to be ground,
are being performed on a single 4-axis
CNC, with one or two fast setups using
the modular tooling. Today, CFM56
inlet gearbox housings are being
manufactured at a rate of better than
three a day.

With the high rpm and rotational
stresses placed on helicopter
assemblies, high-precision, single-setup
manufacturing with the 5-axis system

will become even more important. Even
so, Czerw says the name of the game is
to still “Keep the chips flying.”

-
Steven Bisson checks a part that 15
years ago would take Triumph several
days to set up and manufacture (cour-
tesy Triumph Gear-Macomb).



“We get paid for doing that
and nothing else,” he adds. “My
programming is overhead. The guy
setting tools is overhead. We get paid for
cutting chips. That’s our main goal—to
keep the machines making chips. That’s
what we are investing in.”

For more information:
Scott Walker

Mitsui Seiki

563 Commerce Street
Franklin Lakes, NJ 07417
Phone: (201) 337-1300
Fax: (201) 337-3680
swalker@mitsuiseiki.com
www.mitsuiseiki.com

Triumph Gear Systems-Macomb, Inc.
156375 23 Mile Rd.

Macomb, MI 48042

Phone: (686) 781-2800

Fax: (686) 781-0152
www.friumphgroup.com

Nano-
technology-
Based
Lubricant

TESTED TO REDUCE
GEAR WEAR

NanoLub
demonstrated to

Materials’s
was

ApNano
lubricant

significantly decrease wear pits on gear
teeth in a test conducted by the FZG
Gear Research Centre of the Technical
University of Munich, Germany.
NanoLub uses nano-sized particles
of tungsten disulfide
nested spheres, known as inorganic
fullerenes. Layers of the fullerenes slip

structured as

PRODUCT NEWS

off under loads to form an adherent
film, which reduces friction and wear.
The particles are added to liquid oil
or grease to increase the lubricating
properties. NanoLub also “wraps”
moving parts with a thin lubricating
film, referred to as tribofilm, which

continued

COMTOR SPLINE GAGES

Rugged, Reliable, Repeatable
...ror 75 Years!

Comtorgage it!

For all your gaging needs,
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Digital Readout

* Applicable to Spur
and Helical Gears!
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at the Machine!
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Major
Diameter

Minor
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Internal or External Spline
Measurement Made Easy!

Still using micrometers
and pins method?

Comtor Spline Gages make
pitch diameter measurement
quick, easy and accurate!

comtoraaage

Comtorgage Corporation

(Since 1928)
Ph: (401) 765-0900 Fax: (401) 765-2846

www.comtorgage.com
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serves as an uninterruptable lubrication
source during severe oil leakages.

“The test proves that NanoLub
significantly enhances automotive and
industrial gear oils, improving pitting
resistance,” says Dr. Menachem Genut,

and ensure part quality.

Effective wind energy starts
with high part accuracy.

L 1]
The reliability of wind turbines depends highly on the e L-— -
accuracy of critical parts such as pinion cages and housings
of planetary gears. Leading manufacturers around the world
rely on Carl Zeiss MMZ CMMs with VAST Active Scanning
and CALYPSO software to verify critical components

www.zeiss.com/mmz
. © Styli & Accessories
Carl Zeiss . * Same-day Shipping
IMT Corporation ] % « ZEISS Components
(800) 3279735 « Dedicated Service
www.zeiss.com/imt > PN lizssiadt We make it visible.

ApNano Materials’ president and CEO.
“Gear teeth are especially vulnerable to
micropitting, and reducing this damage
can save high costs of replacement and
repair, making the gears operational
24/7. For example, Anglo-American,
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one of the largest mining companies in
the world, has begun to use NanoLub in
its heavy mining equipment in Chile.”

The FZG Gear Research Centre test
follows other tests performed on gears
with heavy duty gear oil blended with
NanoLub powder. No wear damage was
observed with an optical microscope on
the steel lubricated by NanoLub, but
significant wear was detected when using
reference oil. Tribofilm was noticed
on the NanoLub lubricated gears. The
tribofilm lubricates the moving parts
even in circumstances where oil supply
is interrupted.

“The new test further enhances
NanoLub’s position in the automotive
and industrial markets, opening new
horizons for our innovative lubricant as
a necessary additive to gear oils,” says
Aharon Feuerstein, ApNano Materials’
chairman and CFO. “NanoLub is
distributed worldwide in Europe, Asia
and the Americas by local agents and
distributors. Due to the large demand,
we have increased the capacity of our
production plant.”

For more information:
ApNano Materials, Inc.
22 W. 38th Street

New York, NY 10018-6262
Phone: (212) 302-2070
Fax: (212) 719-0893
hg@apnano.com
www.apnano.com

Expanding
Twist Mandrel

PERFORMS
WIDER RANGE
OF APPLICATIONS

Gleason Corporation has grown
the LeCount expanding mandrel line



with the Type G Twist Mandrel, which
can accommodate a wider range of
applications, including O.D. and face
grinding operations where parts have
a smooth bore, as well as non-gear
grinding processes like cylindrical
grinding.

The LeCount Type G Twist Mandrel
uses a sliding-jaw design that features a
mechanical rotary device for clamping
workpieces. The mandrel provides
0.0050 mm (0.0002 in) TIR accuracy,
considerable holding power torsionally
and axially and a wide expansion range
that fits bore sizes from 25.40 mm (1 in)
to 76.20 mm (3 in).

For more information:
Gleason Corporation
1000 University Avenue
P.O. Box 22970

Rochester, NY 14692-2970
Phone: (5686) 473-1000
www.gleason.com

Semi-
Synthetic
Metal Cutting
Fluids

RESIST BACTERIA
AND FOAM

Henkel Corporation introduced two
water-soluble metal removal lubricants

designed to generate minimal foam for
years with little biological degradation.

The Multan B 236 and B 414 are
for machining and grinding ferrous and
non-ferrous alloys. They are intended
for applications in which soft water or
process requirements make controlling

foam difficult.

The Multan B 236 is appropriate for
most water conditions and multi-metal
applications. It performs well on cast
iron and steel applications that require
rapid cooling, corrosion protection

continued
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and moderate lubrication. The fluid
rejects tramp oil and maximizes fluid
life without using routine additives,
according to a Henkel press release.
The Multan B 414 offers the same
advantages as the B 236, but it also
contains more oils and contains more

extreme pressure additives. It acts as
a universal lubricant on soft metals
and more exotic alloys like aluminum,
stainless steel, titanium, inconel, brass
or copper.

Once machining or grinding is
finished, both products leave behind a

ning probe head.

PRECISION
GAGES

SNAP
GAGES

SURFACE
GAGING

EXRCT

Gear Measurement
Accuracy - Innovation - Value

* GMX series class 1 Universal Gear Testers provide fast, accurate analysis for a wide range of gear and
gear tool applications on gears with ODs up to 600 mm (23.6 in).

« The Mahr Federal GMX Series systems include a motorized tailstock and a high-accuracy 3-D scan-

« In addition to traditional gear analysis, the GMX series also performs form and position measurements
as well as measurement of diameters and distances with unparalleled ease and capability.

—‘||||||||||||||||||||HH\\I|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| +

MEASUREMENT
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Mahr Federal - let us demonstrate our complete line of dimensional gages.
Contact: Mahr Federal Inc.,, Providence, R,

Phone 800-343-2050, Fax 401-784-3246, E-mail: information@mahr.com, Internet: www.mahr.com
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very light film residue to protect parts
during storage. They eliminate smut
and buildup on a machine’s interior,
tools and the finished parts.

For more information:
Henkel Corporation

1001 Trout Brook Crossing
Rocky Hill, CT 06067
Phone: (860) 571-5100
www.henkelna.com

Ipsen VFS
Furnaces

SHIPPED TO
NORTHEAST, MIDWEST
AND SOUTHWEST

The Ipsen HIQ2624-10 horizontal
internal quench (HIQ) vacuum furnace
was shipped to a customer in the
Northeast. The furnace was designed to
accommodate the customer’s sintering
process requirements. It is the second




VES vacuum furnace this customer has

purchased.
The furnace features a 10-bar
nitrogen quench system with an

energy efficient graphite hot zone that
can process temperatures up to 2,400
degrees; Graform curved graphite
heating elements, a CompuVac
supervisory control system and a
TruLock autoclave door. The unit hot
zone is 18" x 14" x 24", and the unit
handles loads up to 750 Ibs.

Ipsen also shipped a HEQ3836-
2VDS  horizontal quench
furnace to a Midwest medical device
manufacturer. The furnace is capable
of both vacuum debinding and vacuum
sintering. It includes a two-bar argon
quench system with a similar graphite
hot  zone, heating
elements, the CompuVac control system
and TruLock autoclave door. This is the
19th VFS furnace this customer has
bought over the course of 25 years.

The HEQ3836-VDS horizontal
external quench furnace also achieves
both vacuum debinding and vacuum
sintering in a single vacuum furnace,
and it was recently shipped to a new
customer in the Southeast United
States.

The furnace features a two-door
design with a pneumatically activated
clamping system. A -5 HG argon quench
system is included along with an energy
efficient all metal hot zone that can

external

molybdenum

Ipsen’s HIQ2624-10 horizontal internal quench
vacuum furnace shipped to a customer in the
Northeast.

process temperatures up to 2,500 degrees,
all molybdenum heating elements and the
CompuVac supervisory control system.
The unit hot zone is 24" x 24" x 36" (610
mm X 610 mm x 914 mm), and it can be
loaded from either end with loads up to
1,000 Ibs.

PRODUCT NEWS

For more information:
lpsen, Inc.

P.O. Box 6266

Rockford, IL 61125

Phone: (815) 332-4941
Fax: (815) 332-4549
sales@ipsenusa.com
www.jpsenusa.com

Why Grind and Groan? Just...

Fassler Corporation
131 W. Layton Avenue, Suite 308, Milwaukee, WI 53207

Phone +1 (414) 769-0072 , Fax +1 (414) 769-8610 , Email usa@faessler-ag.ch
www.faessler-ag.ch
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Romer Inc. is calling the Omega
portable measuring arm their most

2
economical tool to date for multi- ™
purpose non-contact measurement. The
system is packaged for 3-D scanning
applications like reverse engineering, .

Omega
Portable

OPTIMIZED
FOR REVERSE
ENGINEERING

rapid prototyping and no-contact
inspection. The entire package includes

RESIDUAL STRESS MEASUREMENT

Take advantage of PROTO technology—the fastest residual stress measure-
ment systems that consistently out-perform the competition. Residual '
stress affects crack initiation, crack propagation, stress corrosion cracking,
distortion and fatigue life. PROTO has the accuracy, speed and technology
to keep your product perfect right from the start.

the Omega articulating arm, the R-Scan
line laser scanning probe and PC-DMIS
Reshaper software.

The metrology device is lightweight
due to a seven-axis arm comprised of

EXCELLENCE IN THE FIELD AND IN THE LAB

PROTO’S comprehensive line of laboratory and

(800)965.8378 (519) 737.6330 protoxrd.com xrdlab@protoxrd.com

portable residual stress measurement systems
ensure the best system is available to successfully
perform RS measurements on your components.

RESIDUAL STRESS CHARACTERIZATION
AT FAILURE CRITICAL LOCATIONS...
WHERE IT COUNTS

Improve quality, enhance fatigue life, and ensure

that surface enhancements are being applied
correctly. Even complex geometries such as those
found on gears can be easily measured using our
systems. Ensure that your components perform to
their maximum potential with residual stress
measurement.
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advanced carbon fiber and aluminum
construction. The R-Scan non-contact
laser scanner has infinite rotation
to scan areas difficult to reach. The
system also features large capacity
inspection, repeatability, automatic
color recognition and real-time display
of point clouds and point data.

The PC-DMIS Reshaper software
uses a 3D point-cloud processing
program to handle quickly generated
point clouds and produce quality 3D
meshes. The software collects live data
from the measurement arm and creates
3D polygon mesh models, which users
can export in various formats to bring
into a CAD program or STL files for
printing. Arm, probe and software all
come with a Romer warrantee.

“The Omega arm is tailor made for
the engineer or designer who wants a
contemporary solution for the age-old
problem of quickly acquiring accurate
surface data from the most complex
forms,” says Jeff Freeman, Romer
product line manager. “In the past,
reverse engineering systems have
either been very expensive, hard to
use, or lacked a well-rounded toolset of
both hardware and software to get the



job done. Omega is our cost-effective
answer to this market need. We are
that Omega’s
features and ease of use will render
efficiencies for a very broad range of
reverse engineering and quality control
applications.”

confident advanced

For more information:
Romer Inc.

51170 Grand River Ave.
Wixom, MI 48393

Phone: (800) 218-7125 or
(401) 886-2770

Fax: (248) 449-9445
www.romer.com

wind
Energizer

EXTENDS
GEARBOX LIFE

Leviathan Energy has officially
begun sales and marketing in the
U.S. market for its Wind Energizer, a
patented technology that increases the
power output of large wind turbines.

The Wind Energizer is a passive,
land-based structure that can be used with
a wind turbine from any manufacturer.

The product directs surrounding wind
flow to the most important areas of a
turbine’s blades, which increases wind
velocity to the blades. Power output
jumps 20—40 percent when the turbine
is moving and over 100 percent in
marginal or poor wind speed. The Wind
Energizer balances wind velocity load

and shearing forces, so the blade and
gearbox lifespan are both extended by
2-3 years, Leviathan estimates.

“We expect that with the very
fast return on investment the Wind
Energizer can deliver, sales will be quite
strong,” says Dr. Daniel Farb, CEO of

continued
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Precision & Commercial Quality
AGMA & DIN Specs.
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Pinion, Helical & Internal.

Gearheads, Speed Reducers &
Differentials

Inch & Metric
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FREE
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* Catalogs
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3D CAD | eSTORE
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engineering and manufacturing
experts are ready to work for you.
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Leviathan Energy. “We look forward For more information: G b'
to witnessing the transformative effects  Leviathan Energy E Tu r I n es
our technology will have on the wind Phone: (323) 281-4070,

industry throughout the country.” +972-77-2285111 C O N \/ E RT TO

sales@leviathanenergy.com

www.leviathanenergyinc.com M O B | I_ G E A R O | I_

North American wind turbine owner
and operator enXco has converted 32 of
its 1.5 MW GE turbines to Mobilgear
SHC XMP 320 synthetic gear oil at the
Chanerambie and Viking Wind Farms
in Minnesota. These sites generate
energy to power thousands of homes in
the southwest region of the state.

“enXco’s selection of our premium
Mobilgear SHC XMP 320 gear oil for
many of its GE wind turbines is just
another example of how our first-rate
application expertise and lubricant
technologies continue to help our
customers maximize productivity and
gain a competitive edge,” says Brad
Prickett, industrial sales engineer for
Mobil Industrial Lubricants.

ExxonMobil’s exclusive service
provider, COT-PURITECH, executed
the four-week conversion process with
help from ExxonMobil field engineering
and analytical support. Existing
contamination and residual oil from the
gearbox and lube system was removed
by COT-PURITECH’s proprietary
gearbox flushing procedure.

“Developed through years of
experience and working closely with
PRESRITE NEAR-NET GEARS GIVE YOU THE leading gearbox and turbine OEMs,
STRENGTH OF A FORGING WITH COT-PURITECH sproprietary gearbox

I.I'I'".E OR No MA(HINING flushing procedure was performed for

enXco to help ensure optimal gearbox
performance and to minimize possible
compatibility issues,” says George
Mazzaro, market manager for COT-
PURITECH Wind.

Weight Savings — As a blank, this large spur
gear weighed 55 Ibs. As a forged tooth gear with
1 millimeter of stock on the footh profile for
hobbing, it weighs just 37 Ibs.

z PROCESS MANAGEMEN' T .
Building A Better Business

For more information:

i = X IS0 9001:2000 TS 16949:2002 Mobil Industrial Lubricants
b T - Presrite Corporation Phone: (800) MOBIL25
_ @ P%gg %g) 454",_;9%9’”""' BifE www.mobilindustrial.com
Fax: (216) 441-2644

© 2006, Presrite Corporation
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o WG re multi-disciplinary ~ simulations, LMS LMS International nv
Virtual.Lab is the only 3-D CAE Inferleuveniaan 68

PRED'CTS Wl ND environment that addresses the specific Researchpark Hoosrgde Z1
BO3001 Leuven, Belgium

TURBINE FATIGUE challenges of wind turbine design, o 3514384 200

including precise blade-wind interaction  pqy. 132 16 384 350
I_l FE and load cascading, thanks to the new  www.Imsint.com

Aerodyn Wind Loads feature.”
The latest software release from

LMS International, the LMS Virtual.Lab
Rev 8B, features the Motion Aerodyn
Wind Loads feature, which allows
users to predict transient dynamic
loads and input the information for
fatigue life and radiated noise emission
calculations. The software can create

the wind turbine blade and its structural 23 Years
flexibility and wind behavioral traits

while incorporating the modeling of the and 1 ’3 5 6,485
other critical elements, including the Ge ars L ater
?

gearboxes, bearings and controls.

Pre-processing options help create d W S '11
formatted wind input data and include an e , tl
Haven't

wind behavior traits. IEC wind standards
are used to validate the turbine design.
Based on wind information and blade
orientation and speed during each time
step, the LMS Virtual.Lab Aerodyn
calculates the apparent wind speed on
the blades and the subsequent wind
load for each blade section for dynamic

simulation studies. Meet Gear Technology.

“We integrated the  Aerodyn The precision gear partner you can trust in today’s challenging times.
functionality used to apply accurate loads We manufacture on budget.
on a turbine into our advanced 3-D multi- And deliver on time. Or it's on us. Guaranteed!
body code to model the entire wind turbine No, you're not seeing things. It’s an industry-exclusive, risk-free
interaction with the wind in a much more guarantee: If we don’t live up to our promises, you pay nothing,
scalable way,” says Guillaume Lethé, No strings attached. Contact Gear Technology today about our
product manager. “An easily accessible track record of success — and our limited-time offer.

Call Tom Marino now at (909) 476-0343 ext. 101.
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