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__Stainless Steel AC Motors

... with IP56 environmental rating

for use in applications where motors are frequently
exposed to moisture, humidity, certain chemicals or
other washdown environments. (NOT rated for direct
contact with food.) All our Ironhorse motors are in
stock and ready for same-day shipment; if your
order is over $49, you get free shipping too!

starting at:

$275°° ..

MTSS-P33-3BD18R

e
q3 IRONHORSE

« Castlron Premium Features

Egltf)lezggyh:\otors « 0.33to2 hp, three-phase

starting at $155 . 1800 and 3600 RPM
« Standard NEMA 56C frame
« Available with or without mounting feet
« Totally enclosed, fan cooled

+ Single-phase and three-phase « 304 stainless frame and base;
rolled steel general purpose 303 stainless motor shaft

motors up to 2 hp,

starting at $79 « Norestriction on mounting orientation

+ IP66 cord grip included

Research, price, buy at:
www.automationdirect.com/motors

« Marathon Inverter-duty
AC motors up to 100 hp,
starting at $143

« DCmotors up to 2 hp,
starting at $133

http://bit.ly/adcmotors

com

*See our Websit ictons. © Copyright 201. jonDirect, Cumming, GA USA.

1-800-633-0405 the #1 value in automation


http://www.powertransmission.com/ctr.php?source=PTE0813&dest=www.automationdirect.com
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Enhance gear unit reliability and improve performance
Upgraded SKF Explorer self-aligning bearings have enhanced
wear and contamination resistance, and are better able to
run under tough conditions — up to 100% longer bearing
rating life.

The Power of Knowledge Engineering

with upgraded SKF Explorer bearings

A robust solution for harsh and demanding gearbox
environments, upgraded SKF Explorer bearings enable a
gear unit to transmit more torque, sustain higher external
loads, or even be downsized to improve cost efficiency.

In addition, these bearings provide substantially longer
life than other bearings. In fact, they have up to twice the
rating life of original SKF Explorer bearings, especially
under contaminated and poor lubrication operating
conditions.

With expertise in bearings, sealing, and lubrication
solutions, SKF engineers can add value to the complete
gear unit by enhancing reliability and performance, while
improving the cost-effectiveness of the complete solution.

For more information, please visit skf.com or contact your
local SKF representative.



http://www.powertransmission.com/ctr.php?source=PTE0813&dest=www.skf.com
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Trade Show Coverage

Our Gear Expo content can be found inside the latest issues of

Power Transmission Engineering and Gear Technology. We also
deliver booth preview information, educational opportunities and
exhibitor interviews on our Twitter, LinkedIn and Facebook pages.

PTE Videos: Motion Industries
latest MiHow2 video with Rexnord
is currently featured on the Power
Transmission Engineering home
page (Wwww.powertransmission.
com). The video “How to Properly
Relubricate Solid Housed Industrial
Ball and Roller Bearings” takes
viewers through the “Clear
Method” according to Randy
Breaux, senior vice president of

marketing, product management and strategic
planning at Motion Industries.

PTE Calendar: our comprehensive online

&

calendar/event section offers a place to let
PTE readers know about your upcoming
trade show, seminar, gear school or

other calendar item. Send your press
releases to Matthew Jaster at mjaster@

LinkedIn: The latest discussions on
the PTE Group page includes coupling
technology from R+W, SKF president Tom
Johnstone discussing half-year results
and gearbox efficiency factors from
Groschopp. Join the discussion at: http://
www.linkedin.com/groups ?home=&gid=29
50055&trk=anet_ug_hm.

Ask the Expert:

Do you have a question about gears,
bearings, motors, clutches couplings or
other mechanical power transmission

or motion control device? Submit your
questions to our panel of experts at: www.
powertransmission.com/asktheexpert.php.
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Stay Connected with
Social Media

Follow us on Twitter
twitter.com/#!/PowerTransMag

Connect with us on LinkedIn
http://www.linkedin.com/groups/
Power-Transmission-Engineering-
PTE-2950055

Subscribe Online

www.powertransmission.com/
subscribe.htm
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The First Name In
Power Transmission

Baldor « Dodge® power transmission products offer e Unmatched Quality
reliable service and low maintenance to help reduce

your total cost of ownership. Our innovative bearings,

gearing and power transmission products have « Superior Reliability
solved the toughest applications for over 130 years.

Our technical sales team can help you with the
most challenging applications, and our worldwide
distributor network ensures immediate delivery.

* Improved Uptime

When it comes to PT solutions, Baldor ¢ Dodge is the * Quick Delivery

first name in power transmission.

baldor.com 479-646-4711 e American Made Since 1880

BALDOR i

A MEMBER OF THE ABB GROUP [=]>

Download a QR reader app
and scan this code for
more information.
©2013 Baldor Electric Company http://qr2.it/Go/1031260
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Gear Expo -

Gear Buyers’ Bonanza

If you're reading this magazine, there’s a
good chance you’re somehow involved in the
design, specification or purchase of gears or
geared products. As such, I urge you to make plans
now to attend Gear Expo in Indianapolis, September 17-19.

Many of you probably think of Gear Expo as a show for
manufacturers. And it is, of course. All the leading suppliers
of gear manufacturing machine tools, cutting tools and ser-
vices will be there—not to mention the fact that the show is
again co-located with ASM’s Heat Treating Society Confer-
ence and Exposition. If you manufacture gears, you already
know how important Gear Expo is.

But Gear Expo is also an important trade show for gear
buyers. The reason it’s important begins with all of those ma-
chine tools and cutting tools. Even though you're not (nec-
essarily) buying those machine tools, understanding how
gears are made is crucial to making smart decisions when
buying them. Nowhere else can you get a better understand-
ing about the technology of gear manufacturing than at Gear
Expo. Very often, the latest technologies open up new design
opportunities, and understanding those opportunities will
make you a better gear designer, specifier or buyer.

Even more importantly, the number of gear manufactur-
ers exhibiting at Gear Expo has grown substantially. In 2011,
about 50 gear manufacturers exhibited at the show. This year,
there are 75, and whether you need large-diameter girth
gears, fine-pitch medical components, plastic gears or pow-
der metal, you'll find a selection of potential suppliers at Gear
Expo. Many of these gear manufacturers are eager to talk with
new potential customers, as evidenced by our interviews with
exhibitors beginning on page 22. (For a complete listing of gear
and gear drive suppliers at the show, see page 30.)
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What can you hope to learn from these gear manufactur-
ers? Of course, you'll learn about their capabilities, their
manufacturing technology and their past work. But you'll
also get a better sense of their backlog, turnaround time
and quality systems. All of this will give you a better feel for
the types of components each manufacturer does best, and
you'll walk away with a much better idea of the suppliers
who are the best fit for your needs.

Between the machine tool suppliers and the gear manu-
facturers who exhibit, Gear Expo offers the best of both
worlds, particularly if you're in the position of having to de-
cide whether to manufacture gears in-house our outsource
them. So if gears or gear drives are a substantial part of your
company’s products, you owe it to yourself to attend this
year’s show. There is no better opportunity in North America
to access the gear industry all in one place.

Of course, we'll be at the show as well, so please stop by
Booth #1123 and see us. We invite you to stop by for a free
cup of espresso, cappuccino or latte while you visit with our
editors. We'd love to get your feedback regarding the maga-
zine, our website and e-mail newsletters.

WWWAPOWERTRANSMISSIDN.CGM]*

Randy Stott, Managing Editor
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High Quality Spiral Bevel Gears from Stock!

Every day, thousands of power transmission manufacturers around the world rely on precision
stock gears produced by Arrow Gear Company.

Arrow Gear offers a full range of precision spiral bevels from stock - up to 16
inches in diameter - including ground tooth gears. Featuring carburized and
hardened teeth, and gears that are produced in matched sets, Arrow's stock gears
are available for immediate delivery. Arrow's stock gears can also be modified to
meet individual customer needs.

With over 65 years experience, Arrow’s stock gears are manufactured with the same processes used
for our custom aerospace products. With a state-of-the-art production facility and dedicated
personnel who are among the best in the business, Arrow Gear offers the expertise and precision
for the most demanding quality requirements.

When you need quality, expertise, and precision,
you can rely on Arrow Gear!

The Precision Gear Specialists

GEAR
COMPANY

Visit Arrow Gear’s
Virtual Tour at

www.ArrowGear.com/tour www.ArrowGear.com
630.969.76140


http://www.powertransmission.com/ctr.php?source=PTE0813&dest=www.arrowgear.com
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R+W

INTRODUCES SURVIVOR SERIES OF FLEXIBLE DISC PACK
COUPLINGS

The concept of fatigue resistance in flexible shaft coupling
design has been highly valued by R+W since its inception
in 1990. For much of its first two decades in business the
company focus was almost exclusively on couplings for high
performance servo drive technology. When it comes to ma-
chinery that utilizes this type of equipment, professionals
at all levels know that shut down for maintenance can be
extremely costly, and that unplanned downtime can have
catastrophic effects on the profitability of a process. When
properly applied, the flexible bellows coupling addresses
this and a great number of other concerns in support of high
speed, high accuracy machinery. In addition to fatigue re-
sistance it offers the benefits of high torsional stiffness, low
moment of inertia, and continuous symmetry, all of which
lend themselves very well to motion systems involving rapid
indexing and high precision positioning - essentially making
it the first choice for servo drives. As R+W has continued to
grow and add couplings for higher powered industrial drives
to its portfolio, the need for a different type of fatigue resis-
tant metallic coupling has become apparent. In 2013 R+W is
introducing its Survivor series of flexible disc pack couplings.
Not to be confused with a servo coupling, the flexible disc
pack coupling is suited for many of the most demanding in-
dustrial power transmission systems.

More than just servo driven machinery demands reliable
performance. Engineers in the petrochemical, power genera-
tion, steel and paper industries, to name a few, might consider
that to be a laughable statement, and might also agree that re-
liable operation of their equipment is more critical today than
ever. Designed to protect drive shafting, bearings and gears
from stress related to misalignment and structural changes,
a flexible shaft coupling is necessarily subject to a very large
number of bending cycles in its life. More traditional designs
require either periodic lubrication or replacement of wear
parts in order to help relieve this kind of stress. But this kind of
frequent maintenance is simply unacceptable in some critical
installations. Metallic flexible couplings are a category which
is typically designed with the intent to fully eliminate wear,
based on the principle of fatigue resistance.

Material fatigue results from a certain number of stress cy-
cles at a certain stress amplitude. In a flexible coupling this

(] Bellows couplings are typically used for
\ervo drives and high precision applications.

A N\ W
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Disc pack couplings are well suited for
demanding power transmission applicationsJ

essentially means the number of shaft rotations at certain
levels of misalignment and torque. In the case of ferrous ma-
terials, when the stress amplitude is known and kept below
the fatigue limits of the flexible element in the coupling (i.e.
the misalignment and torque ratings), any number of cycles
can be tolerated without fatigue. The goal is infinite life for
the product.

R+W has been applying this concept to maintenance free
bellows couplings for many years on its mission to deliver
efficiency through coupling design. While the metal bellows
coupling is often scaled up into the megawatt drive power
ranges for applications which demand its specific character-
istics, many industrial drive applications do not involve the
dynamic motion profiles of servo systems, and tend more to-
ward continuous forward rotation. In this category, as loads
become larger and drivelines more power dense, a different
set of shaft coupling characteristics can come into focus as
being more suitable. There are some distinct features of the
R+W version of the steel disc pack coupling, the most nota-
ble of which makes further advancements toward the goal of
infinite service life. R+W Survivor series couplings transmit
torque across the disc pack assemblies purely by friction. A
series of bushings are pressed together by R+W to assemble
the disc packs, while precision locating features in the hubs
and spacers present a concentric fit. The bolt assemblies are
then tightened through the hubs, spacers and bushings to
generate the necessary clamping pressure across the faces of
the disc packs to transmit all of the power by friction. This
purely backlash free friction fit serves to eliminate problems
associated with stress concentration, backlash, and micro-
movements, all of which can result from transmitting torque
across the shanks of shoulder bolts. The frictional connec-
tion of the disc packs further increases service life, in addi-
tion to making the complete coupling assembly more tor-
sionally stiff.

The first generation of LP-Survivor series couplings con-
sists of both single and double flex versions to mount by
keyway and set screw (LP1+LP2), a double flex version with
precision conical clamping ring assemblies (LP3), and a spe-
cial API 610 version (LPA) which meets all of the stringent
requirements for critical centrifugal pumping applications.
Two standard spacer lengths are available for each double
flex version, with full customization of dimensions and
materials available, depending on the specific application

WWW.PGWERTRANSMISSIDN.CGM]*



requirements. As with all R+W couplings, the LP couplings
are available with either imperial or metric bore diameters
ranging from 18 to170mm (~34” to 6-5/8”) and with torque
capacities ranging up to 20,000 N-m (177,000 in-1bs). What-
ever the requirements may be, an R+W coupling expert is
available to help in the sizing, selecting and customization of
the ideal high performance shaft coupling for your require-
ments.

For more information:

R+W

Phone: (888) 479-8728

info@rw-america.com
WWW.rw-america.com

Brevini Power
Transmission

OFFERS DRIVE SOLUTION FOR THEME PARK

Brevini Power Transmission has supplied a new motor and
gearbox package to a theme park in the United Kingdom. The
project required a compact drive arrangement to provide
power to the rotating ride which could be delivered within a
short lead time to suit the tight build schedule.

The Fireball ride, located at The Adventure Island Park in
Southend on Sea, Essex, has provided thrills to thousands
of children and adults alike. The ride, which stands 9 m tall,
consists of a tower which holds a rotating hub with eight
arms; each arm has a double seat attached to the end of it.
It was designed and constructed by the park’s own in-house
engineering team, Adventure Island Workshop, who asked
Brevini Power Transmission to supply the main drive unit.

Brevini specified a High Torque S-series reduction gearbox
coupled to an electric motor, which allowed the drive system
to fit within the main framework of the design. In addition,
Brevini was able to ensure the components were delivered
on time to meet the build schedule of the ride.

The gearbox and motor arrangement is mounted direct-
ly to the main frame of the ride using the motor foot plate
and the drive end flange. This design meant that the drive

The Fireball is located at The Adventure
Island Park in Essex, England.

assembly had to be as compact as possible while still being
capable of producing the power required. The drive also had
to meet the rigorous safety standards demanded on amuse-
ment park rides.

The S-series planetary range has been designed to give op-
timal performance with minimum size and has the ability to
offer a 40-60 percent reduction in terms of size and weight
against traditional gear solutions. The result is an extremely
robust and yet cost effective solution. The range now spans a
torque range from 1 kN-m up to 2,500 kN-m, with larger vari-
ants available on request.

S-series gearboxes can provide up to four reduction stag-

es as standard, with both in-line and right-angle versions.
Additional reduction stages can easily be incorporated to
achieve extremely high reduction ratios while maintaining
a high overall efficiency. Output shaft options include fe-
male splined, hollow cylindrical, male cylindrical and male
splined versions. The gear unit input can incorporate a mul-
titude of different motor adaptions (electric, hydraulic, etc.);
can incorporate a multidisc brake; and can of course be a
simple male shaft. A wide range of input and output acces-
sories is also available.

Brevini is also involved in the maintenance and replace-
ment of drive systems in other theme parks, such as the Plea-
sure Beach in Blackpool, where it has repaired and replaced
various gearboxes in many of the U.Ks most famous rides.
In each case a specialist engineer from Brevini inspected
the gearbox and ascertained which should be repaired and
which would be more cost effective to replace.

For more information:
Brevini Power Transmission U.K.

Phone: +(44) 1925-636682
www.brevini.co.uk
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Ruland

EXPANDS RANGE OF COUPLINGS

Ruland’s coupling line includes rigid couplings with preci-
sion honed bores and five types of zero-backlash couplings:
beam, bellows, disc, jaw and Oldham. This complete range
of options gives customers the ability to select the proper
coupling based on their design parameters. Ruland has ex-
perienced sales and engineering teams with extensive appli-
cation knowledge in the USA, Europe and Asia to help cus-
tomers identify the best coupling solutions.

Ruland services many high tech industries including semi-

conductor, solar, medical, food, packaging, printing, label-
ing, linear and petrochemical. Each industry requires cou-
plings to have different performance characteristics. Beam
and Oldham couplings are good choices for applications that
require higher amounts of misalignment with zero-backlash
performance, while bellows, disc, and jaw couplings are
ideal for applications that require high accuracy, repeatabil-
ity, and zero-backlash. Rigid couplings are a good fit across
many industries, provided there is no misalignment, as they
are the stiffest, most accurate, and available in the widest ar-
ray of sizes, styles and materials. Ruland couplings feature
a balanced design that allows them to run at higher speeds
with reduced vibration.

“Special couplings can be manufactured based on cus-
tomer requirements if a standard offering is not suitable,’
explains William Hewitson, Ruland’s vice president of opera-
tions. “Our engineers will work directly with customer engi-
neering teams to build a coupling that meets specifications
and minimizes cost” Prior specials include custom bore
tolerances and geometries, materials for high temperature
and chemical resistance, custom screw sizes for installation
standardization, 303 or 316 stainless steel coupling hubs for
corrosion resistance, and many others.

Couplings are part of Ruland’s complete product line,
which features a wide variety of shaft collars, including one-
and two-piece clamp-styles, threaded, heavy duty, double
wide, and keyed. Ruland has recently released quick clamp-
ing shaft collars for easy adjustment without tools, and wash-
down shaft collars for food processing and other hygienic
applications. More new shaft collar styles will be released in
2013 to better match customer needs.

“All products are manufactured in our Marlborough, Mas-
sachusetts factory for manufacturing flexibility, control of

1 O Power Transmission Engineering AUGUST 2013

proprietary processes, and to allow for a high level of service.
Raw materials are sourced from specified mills to ensure the
consistency, integrity and performance of the finished prod-
uct,” adds Hewitson.

For more information:

Ruland Manufacturing Co., Inc.

Phone: (508) 485-1000
www.ruland.com

Bauer Geared Motors

POWER UNDERGROUND MONORAIL

A large hospital complex can often resemble a small town
in its size and complexity; many separate wards are joined
by a narrow corridor system where the smooth transfer of
supplies is often interrupted by busy doctors and nursing
staff. One of Europe’s largest hospitals has solved the prob-
lem with an automated underground monorail that supplies
medicine, food and linen with minimal effort and at low cost.
Bauer geared motors drive the vehicles and operate the track
points.

The hospital in question, located in Southeastern Ger-
many, now employs over 8,000 staff who work in 110 wards,
providing healthcare to almost 55,000 in-patients each year.
With each ward needing regular supplies, it is vital that the
hospital’s logistics model is as modern as its medical equip-
ment. It is for this purpose that there is a complex network
of underground tunnels under the University, one that has
been developing since the 1920s.

The tunnel network was first built to allow service staff to
push supply carts between wards without holding up the
medical activity taking place above them; the network has
continued to grow over the years and now stretches to 6.7 km
in total. As the hospital has grown in size, so too has the deliv-
ery system grown in sophistication, and in 1969 a monorail
system was implemented to speed up the delivery process.

The hospital regularly invests in new technology for the
tunnel network. This investment has led to the automation of
the monorail by one of Germany’s leading transport technol-
ogy experts. The automated rail system is now able to deliver
meals, medicine and linen from nine dispatch stations to 101
destination stations around the hospital, making 16,000 trips
per week. Labor costs are kept to an absolute minimum as
the entire network is operated and maintained by a team of
eight people.

With such a small team manning a system whose smooth
operation can quite literally mean life or death, it is impor-
tant that all the components on the vehicles and rail system
offer superb reliability and long life. Geared motors from
Bauer, part of Altra Industrial Motion, have been specified to
drive the vehicles and operate the points.

A member of the team tasked with updating the tunnel
system says: “When a problem occurs with the monorail, a
supervisor has to cycle to the point of the problem to repair
it; we try to make sure that these problems are as infrequent
as possible. There are 140 vehicles in operation on a track
with many points along the way. Some of the first Bauer drive
units to be used are now nearly 40 years old and still running

WWWAPOWERTRANSMISSIDN.CUM]*
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Big on guality.
Big on value.

C&U Americas is your source for high performance
bearings with best-in-industry value.

As one of the world’s top 10 bearing manufacturers and China’s largest,
C&U produces over 2.3 million high-quality bearings a day and can easily
meet all of your bearing needs from original equipment to aftermarket.
We offer a broad portfolio of over 3,000 bearing styles and sizes

from 1.5mm inner diameter to 4000mm outer diameter.

C&U offers world-class manufacturing capabilities with 9 bearing manufacturing

centers, 34 bearing plants, and 22 vertically integrated component plants.

From our North American headguarters in Plymouth, Michigan, we're able
to offer exceptional value along with complete application engineering and

customer service support.

C&U Americas, LLC | Plymouth, MI
(734) 656-0260 | www.cubearing.com | contact@cubearing.com

CsiU

BEARINGS
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smoothly, itis very rare that they provide
the team with a source of exercise, so it
made sense to us to continue to specify
Bauer units as the newer parts of the sys-
tem were being developed.”

To operate safely and efficiently, the
vehicles need to accelerate smoothly to
a pre-determined velocity, even when
loaded with heavy supplies. Bauer’s BG
series of helical geared motors were
used as they offer torque values of up to
18,500 N-m with high output speeds. The
motors can be easily integrated with an
inverter to ensure that the acceleration
curve is constant in every journey. The
gears are designed with ingress protec-
tion of up to IP66 and lubricant changes
are only required after 15,000 operating
hours, which is ideal for an application

located underground.
At various stages throughout the rail
network, the points are driven by Bauer For more information:
BF shaft-mounted geared motors, BK bevel geared motors Bauer Gear Motor
and BS worm geared motors for lower speed applicationsre- ~ Phone: (732) 469-8770

o e . www.bauergears.com
quiring higher torque values. J

Morion ConTroL 2013 P
OcToBER 15-17 L !' %

Los ANGELES CoNVENTION CENTER e

Motion Control 2013, co-located with WESTEC 2013, is focused on the
latest trends and advancements in the desigh and operation of motion
control systems for manufacturing and industrial applications.

The one day of interactive workshops and the two-day program will cover
the best practices in designing motion control systems for ultimate output
and performance utilizing the latest components and technologies the
industry has to offer.

Join design and system engineers and discover the latest mechatronic

innovations, motion control solutions for demanding applications, and ICs
and sensors for enhanced control and feedback.

www.MorioNnCoNTroLE xPo.com
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- that makes
the differences t__

Do you want more from your
MRO products provider?

IDC-USA is a cooperative owned by local independent distributors to improve the MRO (Maintenance, Repair, Operations)
solutions in their community. Many are 2nd and 3rd generation in their business and well respected in the industry. IDC
Distributors are the people living in your town, people who understand your needs and are concerned about the future of
your community. With more than 280 independent distributors across the United States IDC Distributors does more to
help their customers stay up and running by providing the right product and expertise when they need it.

Experience the independent difference with your local
IDC Distributor at www.IDC-USA.coop/difference

IDC-USA
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SKF

OFFERS MACHINE CONDITION MONITORING
TECHNOLOGY

Next generation SKF Multilog IMx on-line monitoring
systems introduce advanced technology for a wide
: = e =2 — range of machine condition monitoring applications.
7De—5i gn e d t o % 3= These robust and programmable solutions equip us-
- : ! . - ers with a 24/7 monitoring system providing timely
; Protectm ; : = and true simultaneous measurements of various op-
E : erating parameters to guide in improving machine
reliability, availability and performance. All IMx sys-
tems are engineered to detect faults early, integrate
automatic recognition to correct existing or impend-
ing conditions, and ultimately contribute to condi-
tion-based maintenance program objectives. IMx
technology additionally offers an opportunity to con-
vert and upgrade outdated systems and interface with
compatible SKF @ptitude Analyst and Observer soft-
ware to realize a highly comprehensive approach to
condition monitoring. IMx systems include units for
extremely tough industrial environments and models
designed specifically for turbo machinery, wind tur-
bine, vehicle, or railway applications, as well as porta-
ble versions ideally suited for temporary installations
PR 0 554 7500 and troubleshooting. Depending on model, SKF Mul-
Fax: 262.554.7503 tilog IMx units incorporate 16, 32, or 64 analog signal
SpvEnbdiineca inputs configurable for a variety of sensors to ascer-
tain acceleration, velocity, and displacement, among
other parameters, such as acceleration enveloping.
Individual warning and alarm levels controlled by
machine speed or load can be set for each measure-
ment point and built-in auto-diagnosis can check all
sensors, cabling and electronics for any faults, signal
interruption, shorts or power failure and then auto-
matically alert when problems are found.
IMx systems can run on an existing LAN or WAN
and network with computers, printers, and servers, or
over the Internet.

Overload Release Clutches

Transmission expert.
SUHNER

For more information:
SKF USA Inc.

Phone: (267) 436-6000
www.skf.com

www.suhner.com

Flexible Shafts &
Spiral Bevel Gears

Two different ways to transmit rotary motion.

SUHNER

SUHNER Manufacturing Inc. - Rome, GA 30161
Phone: 706-235-8046 - info.usa@suhner.com
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Rexnord

INTRODUCES THOMAS XTSR DISC COUPLINGS

Rexnord recently introduced its new Thomas XTSR52
and XTSR71 Disc Couplings. “Committed to evolv-
ing with customers and their needs, Rexnord has ad-
vanced the Thomas Series 52 and 71 with the launch
of the Thomas XTSR Disc Coupling offering,” explains
Santanu Debnath, director, commercial operations,
coupling. The Thomas XTSR Disc Couplings are used
by rotating equipment engineers in industries such as
oil and gas, petrochemical and power generation.

Combining compact size and powerful perfor-
mance, the Thomas XTSR52 and XTSR71 provide cus-
tomers with:

o Optimization for the industry — the offering
features higher torque, lower mass and an all-
metric design.

o Simple installation and maintenance — the
combination of modular components, ability to
retrofit to Thomas and John Crane Metastream
hubs, tapered bolts, unitized disc pack, integrated
balancing hardware, and clear product markings,
allow for ease of installation and maintenance.

High Speed Power
Generation Drives

APPLICATIONS 3

Commercial/ Military
Marine Propulsion

« Strengthened operation and safety — multiple
features, including an anti-flail ring, overload
bushings, standard manganese phosphate coating
and optional torque overload protection system
provide increased equipment operating safety.

“We continually seek out customer needs and find
ways to add value to the Rexnord coupling product
line that our customers demand, and this new design
has helped us achieve that,” explains Michael Skow-
ronek, director, global portfolio management, bear-
ings and global coupling.

For more information:
Rexnord

Phone: (414) 643-3000
www.rexnord.com

-
=

Test Stand Support
Automotive Drives

Expander Drives Patrol Boats Steel Mill Drives
y : Oil Platforms

Compressor Drives Passenger Ferries g
. Locomotive
Pump Drives High Speed Yachts Mining

Power Transmission Systems and Component Gearing

Cincinnati Gearing Systems
P: 513-527-8600 | F: 513-527-8635
5757 Mariemont Ave. Cincinnati, OH 45227

gearsales@cst-c.com
www.cincinnatigearingsystems.com
You{[1).com/CintiGearingSystems
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GEAR TOOTH HOBBING - GEAR TOOTH SHAPING - GEAR TOOTH GRINDING - SHAFT GRINDING - MILLING - TURNING

" S
BOOTH 829
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CONNECT WITH
QA1 N SERIES
INJECTION
MOLDED
ROD ENDS

QA1’s N Series rod ends
feature a molded race
compound and low
moisture absorption to
provide low friction and
keep the bearing moving
freely. Available in multiple
sizes and styles, including
male and female, right and
left hand threads and with
optional studs. These rod
ends are self-lubricating,
wear resistant and won’t
bind in damp conditions.
Get connected with QA1.

800.721.7761
QA1.NET/INDUSTRIAL
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Aerotech

OFFERS RANGE OF ADDITIVE MANUFACTURING SYSTEMS
AND COMPONENTS

Additive manufacturing and 3-D printing are set to revo-
lutionize multiple areas of technology and manufactur-
ing. The dispensing of compounds and coatings requires
a 3-D motion system to move either the printing head or
the substrate with up to six degrees of freedom. Overall
system accuracy and throughput are vitally important to
creating complex structures with a commercially viable
process.

Component to custom system-level solutions
Aerotech offers a full range of additive manufacturing
motion systems and components to fit any application.
Aerotech manufactures motors, drives and motion con-
trollers that can be used to develop a customer’s own
system. Aerotech’s selection of linear, rotary, lift and Z-

::; AEROTECH | PRO1648

axis stages and goniometers are complemented by ad-
vanced drives and controls. Aerotech also manufactures
avariety of linear motor gantry systems that are available
with all electronics and a machine base and are ready to
produce immediately upon installation.

A variety of choices to suit your needs
Whether the customer requires the speed and accuracy
of a ball-screw or linear-motor solution, Aerotech can
provide the best choice for a particular application. Con-
trollers are available in both stand-alone and software-
only versions with from 1 to 32 axes of synchronized con-
trol. Aerotech offers both mechanical and air-bearing
stages, depending on the requirements. Motors can be
brush, brushless, torque, linear or rotary. Steel or granite
machine bases are available and easily integrated into
the system. And of course, Aerotech can engineer and
build a custom system designed to exact specifications.

For more information:
Aerotech, Inc.

Phone: (412) 967-6854
www.aerotech.com
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High Quality Gears
Forest City Gear Leads the W

US Navy MH-60S Seahawk helicopters patrolling for mines out ahead of surface vessels use a
powerful and precise Carriage Stream Tow and Recovery System (CSTRS) to quickly raise and
lower mine-hunting and destruction equipment. Very high-precision gears from Forest City Gee
help to ensure that the mission goes as planned. In this and many other aerospace and def
applications, Forest City Gear is helping customers meet their gear challenges — no mai
difficult to detect.

Don’t let gear challenges go undetected.
Visit www.forestcitygear.com.

See us at Booth #923
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ROLLED RINGS
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TWICE AS BIG,
JUST AS FAST.

1-2 WEEK
DELIVERIES
withimaterialstin stock,

CARBON,
ALLOY &
STAINLESS
STEEL RINGS
4-144" OD.

mcinnesrolledrings.com

Applimotion

CUSTOM GEAR MOTORS OFFER HIGH-TORQUE ALTERNATIVE

Applimotion introduces custom gear motors for high-torque, low-speed and low-
profile applications. The assemblies combine precision gearing and direct-drive
frameless motor kits to form a new high-torque alternative to coupling a servo mo-

tor to a traditional gear box.

Applimotion combines its ULT, UTH, and UTS low-profile frameless motors with
the right gearing solution for the customer’s project. Combining direct-drive mo-
tor technology with the appropriate gearing solution may be the best alternative for
smoothness, low speed, high torque and a low profile package. These assemblies
include precision bearings and high resolution encoders, and they can run with any
traditional servo controller meeting your power and communications needs.

Applimotion can create
custom gear motor assem-
blies ranging in size from
25mm to 800 mm diameter.
For example; a 150 mm di-
ameter unit can produce
50N-m of continuous
torque and up to 150N-m
peak torque. A traditional
servomotor this size would
only produce about 5N-m
of continuous torque, and if
you couple it to a gear box,
it would add 2x to the over-
all length.

For more information:
Applimotion, Inc.
Phone: (916) 652-3118

info.applimotion.com
www.applimotion.com

Voith Turbo

DELIVERS FLUID COUPLINGS IN MALAYSIA

Voith recently delivered 36 fluid cou-
plings for an iron ore distribution cen-
ter in Malaysia. Starting in 2014, the
couplings will be used in the drives
of 16 belt conveyors supplied by the
Beumer Group. The supplied Voith
hydrodynamic fluid couplings are ap-

plied to drives ranging in powers from
200 to 800 kW. They have been selected
to softly start and protect all conveyor
system components and minimize
unplanned system downtime. Voith
fluid couplings have a rugged design
and are well suited for use under the

most extreme environmen-
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tal conditions. They damp-
en torsional vibrations in
the driveline and protect it
against overload. This ex-
tends the lifetime of the en-
tire system.

The belt conveyor drives
are equipped with TVVS-
type couplings. Voith is de-
livering special TVVS de-
signs to match the start-up
and operating conditions of
the drives.
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3,840 COFFEE BREAKS

The TVVS constant-filled fluid cou-
pling is particularly suited for medium
and long belt conveyors with start-up
times up to 45 seconds. Fluid cou-
plings automatically match the de-
mand torque of the driven conveyor.
The smooth application of fluid cou-
pling torque provides a smooth belt
start-up to protect the belt from dam-
aging stresses, thus reducing system
downtimes.

Thanks to the mechanical separation
of the motor and machine through the
fluid coupling, the motor can run up
to speed without load. In addition, sys-
tems that use multiple motors can be
switched on in a staggered sequence
to limit the current demanded during
the motor acceleration. This avoids grid
overloading caused by simultaneous
motor starts. In the most demanding
belt conveyors, the TVVS is deployed
with centrifugal force valves to further
protect the electric grid. Centrifugal
valves control the filling and draining of
the coupling working circuit, and thus
the power transmission, as a function
of the drive speed. The motor starts up
virtually load-free, even in the event
of voltage drops. The coupling torque
is applied continuously and without
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shocks up to the required breakaway
torque of the system.

The TVVS can also use water as the
operating medium. This environmen-
tally-friendly operating medium is
particularly well-suited for use in the
belt conveyors that transport iron ore
above the ocean.

In the future, the Malaysian iron ore
distribution center will supply cus-
tomers in the Asian-Pacific region with
iron ore from South America. The belt
conveyors transport the iron ore from
the terminal to the harbor.

For more information:
Voith Turbo

Phone: (717) 767-3200
www.usa.voithturbo.com

explained hiow assembling its

closer to the custom! WE o provide & tly the sight
toser 1o the cust ars allows them 10 pr e axactly

in & timely fashion
Read mors.

Handy Links

(adbventisemint)

configurahion

®
rner with ndustey Expens. I :
:;pllllml the lndppfndom :!;hum
nG-UsAisa cooperative awne byhe .
independent digtributars improving L

MRO solutiens N heir COMMUNIBES. Marvy

iputors ane 2nd and 31
Distributors are 2 Ay )
lnganath in thet business and well
respected 10
m:: than 51 baihon o svendady.

; acrogs the US car
0 lpcabons atress e }
ide the nght produc
puad Power Tranamissan,

jiting Materials, Farming.
Plants. Mining Facilities and mare

1 anwd

‘F 1ecinical Utilities, Machine Shops,

For exclusive articles and

the latest news...
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It's quiet out there

Brian Langenberg, CFA

Since our last appearance in this space
we've attended the Paris Air Show and
met with companies involved in oil
production, hydraulic fracturing and
wind turbine towers and components.
As an investment analyst I am always
seeking to help my clients anticipate
change in order to manage risk and
capture alpha (positive returns relative
to market). But as a regular columnist
for Power Transmission Engineering,
I also seek insights that can help your
organization do the same. Here is what
we've found:

Little has changed in the actual
economy since our last article. Sec-
ond quarter revenue and earnings are
indicating a sluggish global industrial
economy — but also pockets of growth
and, we believe, one that should mod-
estly accelerate both sequentially and
against easy prior year comparisons in
the second half.

Optimism persists—in certain sec-
tors. Energy and commercial aviation
demand continues to grow; both are
justified. Energy is a strategic impera-
tive for any growing, or mature, econo-
my. Commercial aviation investment is
being enabled by better cash flow and
is necessitated by the need to migrate
to more efficient aircraft fleets. General
Electric and United Technologies con-
tinue to spend heavily on engineering
to get those new engines ready.

Easier comparisons will help else-
where. We expect improving year/year
results in the second half in construc-
tion equipment and truck engines—
particularly in North America.

Mining can’t be helped. It is rolling
over. Expect good consumables activ-
ity, but new equipment and projects
will taper off; figure down (20-30 per-
cent) over the next 2-3 years.

Overall, we remain in a moderate,
global economic growth environment
that should continue to support main-
tenance capital spending and selected
expansion, but no significant increas-
es. For detail, eight of the ten industry
verticals in our broader GIO are de-
tailed below:

0il & Gas: Rig count growth globally
will continue (upstream), while North
America starts to see easier compari-
sons. We've met with the C suite of
two upstream companies this month
and activity remains strong. Offshore
production remains hot, as upstream
is a strategic imperative for develop-
ing nations; key beneficiaries include
GE, Siemens and Dover Corporation.
Closer to home, North American mid-
stream activity (pipelines and infra-
structure) remains robust and it is pos-
sible, though too early to tell, if the oil
train tragedy in Quebec can spur less
resistance to pipeline building.
Mining: In our view, capital spend-
ing is likely to decline by (20-30 per-
cent) over the next 2-3 years, and this
is incrementally negative for Caterpil-
lar, Joy Global and Atlas Copco. Large
miners will likely complete current
projects but their “unapproved” proj-
ects smell like vapor to us. The chal-
lenge now is driving productivity, not
spending more. And many small min-
ing companies are broke. Not good.
Power generation: U.S. demand
will not pick up before 2015-2016, as
greater energy efficiency and modest
economic growth keep reserve mar-
gins (excess generation capacity) suf-
ficiently high to push out investment.
While arguments abound that aging
plants must close and a “war on coal”
might force increased investment, we
are highly skeptical the current ad-
ministration has the muscle to force
the issue. Wind comparisons will get
better after year end, but we are not
holding our breath on a return of the
production tax credit (PTC). And even
if it happened, we anticipate a more
steady pace of activity once those com-
parisons are worked through. Glob-
ally, capacity additions are strong in
Asia (Chinese coal in particular) and
should continue, while a number of
projects are working their way into
backlog with E&C companies.
Transportation infrastructure: Off-
shore-related activity remains strong
and we've heard rumors of a pick-up in
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shipping that we do not believe (well,
perhaps a bump off the bottom), ex-
cept for specialized needs like LNG
(liquefied natural gas). Road construc-
tion and repair work will be steady—
at least through 2014—owing to the
two-year highway bill extension, and
should be supportive of steel and ce-
ment demand at or near current levels.
Sequestration matters, however.

Water & Environmental: Municipal
budgets remain strained and industrial
customers choose not to invest, though
we note that easier comparisons are
coming in the second half. Internation-
ally we are hearing of strong, contin-
ued demand—particularly in desali-
nization. The North American outlook
should improve, on alagging basis, with
rising home prices driving higher prior-
ity taxes. Notably, a private E&C execu-
tive recently told us he is actively seek-
ing to hire sales engineers to support
opportunities in the U.S. and Mexico.

Machinery: Overall picture contin-
ues to improve.

Construction equipment produc-
tion is now rising sequentially, as Cat-
erpillar has worked off excess inven-
tory, and second-half comparisons
will be easy. Much controversy is aris-
ing from China, given weak exports
(though we don’t believe the recent
“down 3 percent”; that smells like bet-
ter accounting on invoices). Mining
equipment is another matter, and lay-
offs in Milwaukee do not strike us as
being likely to reverse. Tough financial
conditions with Canadian junior min-
ers could lead to excess equipment
coming on market. Truck engines are
set to recover. Agricultural equipment
demand in North America is expected
to soften year/year through Deere’s fis-
cal year ending October 31st, in what is
best described as a “more of same” en-
vironment (high farmer cash receipts,
steady demand).

Consumer (auto, appliances): In
the U.S., improving real estate prices
are helping bolster consumer balance
sheets and thus pent up demand for
durable goods. Nothing dramatic, but
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figure > 5-10 percent for appliances
and, more importantly for you and
the U.S. economy, continued strength
in auto production. Internationally,
Europe remains weak, though easier
comparisons are coming, and certain
resource-rich emerging markets (Mid-
dle East, Africa) will also show contin-
ued growth.

Aerospace/Defense: A couple of
moving parts here. Commercial activ-
ity remains robust, while sequestration
is now sinking its teeth into operating
tempo. On the commercial side, at the
Paris Air show and in our discussions
with multiple executives, continued
optimism was backed up by solid or-
der books. Pockets of weakness do
persist—lowered air freight demand
is a negative—but will be more than
offset by airline requirements for more
efficient aircraft. Aftermarket MRO
remains weak, although components
specific to power transmission should
do relatively well. General Electric and
United Technologies (Pratt & Whitney)
continue to invest to grow their new-
generation engine offerings to support
customer demand. The competitive
game is on: UTX is getting back into
commercial aircraft engines through
its wins with Bombardier (BBD.B) and
Embraer (ERJ); General Electric must
keep up. Defense is another matter.
Sequestration is also taking a bite out
of U.S. operating tempo, and interna-
tional sales are not going to completely
pick up the slack. Do not confuse your-
self with the idea that long-term think-
ing will prevail; the F-35 is actually at
risk of a delay that will drive higher
long-term costs, and even if it doesn’t
happen, we know of civilian DoD em-
ployees that are on 32-hour weeks.

Capital spending: flat at best—no
better. Deals create risk for you. The
global economy continues to grow,
but not fast enough to drive signifi-
cant growth in global fixed investment.
Generally speaking, the C-suites are fo-
cused on optimizing footprint, improv-
ing supply chain and driving produc-
tivity. There is no time like the present
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to think very hard about business risk.
The urge to merge is high—and usually
leads to delayed or cancelled capital
spending at the target. If a single client
or factory generates more than 10 per-
cent of your sales, we should talk. We
can help you assess your risk and de-
velop a growth strategy to protect your
company.

Focus company: Caterpillar (CAT).
We chose Caterpillar because it is lev-
eraged to nearly every industry verti-
cal we track: Oil & Gas, Mining, Power
Generation, Infrastructure—you name
it. After an ambitious capital spend-
ing and growth strategy coming out
of the downturn, Caterpillar hit a wall
in mid-2012 as overproduction of ex-
cavators, particularly in China, came
home to roost and since then has been
exacerbated by weakness in stationary
power and now the mining downturn.
The company reports three primary
segments: Construction, Resources,
and Power Systems. But given the au-
dience, we are going to focus on North
America as aregion.

North American revenue declined
(21 percent) in the first quarter and a
negative 2Q comparison will be report-
ed by the time this article is published.
Power Systems is about 40 percent of
current North American revenue and
is working through a weak hydraulic
fracturing market. After 2Q there will
be one more negative comparison, and

&

recent discussions with field contacts
suggest the excess equipment in the
shale regions has been worked down.
Construction (33 percent) is already
improving sequentially and compari-
sons turn positive no later than 4Q. As
for resources, mining is, and will re-
main, very ugly. Aftermarket demand
turned negative in the September 2012
quarter, and new equipment revenue
followed in 1Q13, and we see contin-
ued weakness—possibly worsening—
for at least the next year. Continued
capacity utilization should at least start
to support aftermarket.

Overall, we expect management will
maintain a measured approach to cap-
ital investment at this point. Global In-
dustrial Outlook: Meh—For Now. PTE

(Brian K. Langenberg, CFA,
has been recognized as a
member of the Institutional
Investor All-America Research
Team, a Wall Street Journal
All-Star, and Forbes/Starmine
(#1 earnings estimator for
industrials). Langenberg
speaks and meets regularly
with CEOs and senior executives of companies
with over $1 trillion in global revenue. His
team publishes the Quarterly Earnings Monitor/
Survey—qathering intelligence and global
insight to support decision-making. You can
reach him at Brian@Langenberg-lic.com or his

\_ website at www.Langenberg-LLC.com.
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Shaking Hands in Indianapolis

Manufacturers Set to Talk with Buyers at Gear Expo

Matthew Jaster, Senior Editor

The inbox is obnoXious. This magazine is
guilty. You're guilty. We're all guilty of spending a little
too much time at the keyboard, iPad or smart phone
checking mail, sending mail and deciphering text mes-
sages from our sons and daughters. I'm worried that

our collective thumbs are going to fall
off sometime before 2015.

Fortunately, we haven’t forgotten
what it’s like to hold an actual conver-
sation with another human being. The
upcoming Gear Expo, taking place in
Indianapolis from September 17-19,
gives the gear industry an opportunity
to convene in one location and talk
shop face to face. This is extremely valu-
able in 2013 when surfing, sharing, link-
ing, tweeting and posting is nice and ev-
erything—but isn’t nearly enough.

There were approximately 50 gear
manufacturers that participated in the
2011 Gear Expo held in Cincinnati,
Ohio. This number is closer to 75 (so
far) for the 2013 show in Indianapolis.

“We have a strong number of gear
manufacturers that will be there to talk
with gear buyers. The interest level in
Gear Expo continues to increase,” says

Jenny Blackford, AGMA director of marketing and com-
munication. “I'm happy to report that the 2013 show
will be 20 percent larger than the show in Cincinnati.”

E 2 Power Transmission Engineering AUGUST 2013

gear expo

N.K.“Chinn” Chinnusamy explains his products during a previous Gear Expo show.

“We want these customers to become
aware of the fact that we're a full
service manufacturer, in addition to
our gear making capabilities”

JAMES MANNING, STD Precision Gear
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Indianapolis To-Do-List

So why should you attend Gear Expo if
you're in the business of buying gears?
First, it’s rare to find so many gear
manufacturers under one roof. This
show provides a unique opportunity
to discuss capabilities, technological
developments and future markets for
gears and geared products. Instead of
communicating via phone or e-mail,
gear buyers can discuss the complex
components they need with some
of the engineers that make them. It's
not unheard of to find a couple of en-
gineers tucked away in a corner of a
booth trying to resolve a manufactur-
ing challenge onsite.

“As in years past, our goals for the
show are to meet new potential cus-
tomers, inform them of our areas of ex-
pertise, and find ways to integrate our

Arrow Gear has a long history of producing high
precision gearing for aerospace systems.
expertise with their business needs,”
says Joe Arvin, president and COO of
Arrow Gear.

“We're planning to meet with exist-
ing and candidate customers and sup-
pliers,” says Tony Miller, vice president
of sales and marketing at Fabco Auto-
motive Corp. “Loose gear alternatives
to improve cost and lead time will be
discussed during the show.

“We hope to access the spiral bevel
gear market in the United States,” says

Vincent Chen, sales executive at Yager
Gear Enterprise Co., Ltd. “We would
like to have an opportunity to discuss
the present as well as potential busi-
ness in this market during Gear Expo.”

James Manning, president at STD
Precision Gear and Instrument, hopes
to gain recognition and RFQs from po-
tential customers for the complex ge-
ometry work the company produces.
“We want these customers to become

Troubleifinc

aware of the fact that we're a full ser-
vice manufacturer, in addition to our
gear making capabilities. We are Nad-
cap accredited for heat treating (PH
Stainless Alloys) and chemical pro-
cessing (passivation) adding depth to
our capabilities as well as our quality
management system.”

“As with any exhibitor, we hope to
get more exposure and awareness to
our company and potentially find new
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DieQua offers
more gearbhoxes

plus application experience to help
select the best one for your needs

Helical Gearmotors

« 1-75 HP Capacity

* Motorized or Adapters
* Right Angle or Inline
« Shaft Mount Designs
* Multi-Stage Ratios

* Modular Design

Worm Reducers

* 7 sizes, 28-110mm CD
« Fret-free Connection

* NEMA or IEC Adapters
* Coupling Input

o Aluminum Housings
 2-Side Worm Support

Planetary Gearheads

“ * Precision or Economy

™ « Inline or Right Angle
d * 40-155mm Frames

* Low Backlash

« 1 and 2 Stage Ratios

* Lubricated for Life

Servo Worm Gearheads

* 3 Backlash Levels

« Shafts or Hollow Bores
« Single or Dual Outputs
* 11 sizes, 25-200mm CD
* Capacity: 10-7000 Nm
20,000 Hour Ratings

Spiral Bevel Gearboxes

* 9 Sizes

* 1-250 HP Capacity
 Low Backlash Option
* Ratios from 1:1 to 6:1
 Qutput Shaft Options
» Machined Housings

Special Designs

* Add-On Options

* Modified Dimensions

« High Speed Applications
* Special Environments

* Special Duty Needs
 Custom Designs

L

SIiEGUNA 25

Corporation
www.diequa.com (=
630'980'1 1 33 See our complete

product line!

SHAKING HANDS IN INDIANAPULIS}

opportunities to support
our business,” says Mike
Goza, general manager
at First Gear Engineering
and Technology.

Tony Werschky, sales
manager and partner
for the Delta family of
companies (Delta Gear,
Delta Research and
Delta Inspection) would
like to build better brand
awareness to leaders in
the industry and to engi-
neers and buyers during
Gear Expo. “We'd also like to maintain
the relationships we currently have not
only with our customers but our sup-
pliers and look to develop at least one
large new relationship with a prospec-
tive customer,” Werschky says.

The Exhibit Hall
The 2013 show at the Indiana Conven-
tion Center will look nothing like the
Gear Expo that took place in this build-
ing in 2009. AGMA is utilizing a new
section of the convention center and
the layout has changed. “The move
brings us a little closer to the restaurant
and entertainment district, AGMA’s
Blackford says. Those that attended the

Delta Gear has been making master gears, spline gears,
aerospace gears and automotive prototype gears since 1964.

2009 show in Indianapolis will have an
entirely new experience in 2013

Blackford adds that the entire gear
manufacturing process will be well
represented on the show floor. “It fol-
lows the gamut of operations you'll
find in the gear industry, everything
from forging to inspection to heat treat.
Plus, there’s an increased presence for
gear manufacturers.”

These gear manufacturers will be
displaying a wide variety of new prod-
ucts/technologies and focus on edu-
cating the entire industry.

“This year, Arrow Gear will feature
an interactive virtual tour which will
be displayed on a large TV moni-
tor. Visitors to the booth will be able
to control the navigation of the vir-
tual tour to explore 360-degree pan-
oramic images of all the major areas
of our plant. In addition, the virtual
tour will also feature numerous
videos on points of interest,” Arvin
says. “We feel this tool will provide
a comprehensive overview of the
extensive level of technology avail-
able from Arrow. It should also be
noted that the virtual tour is avail-
able through Arrow’s website and
we will be using this to serve as a
learning platform for young people
who are contemplating careers in
high precision manufacturing. To
accomplish this we are promoting
the virtual tour to middle schools,
high schools, junior colleges as well
as other organizations in an effort to
engage a wide range of career coun-
selors, educators, students, and

E 4 Power Transmission Engineering AUGUST 2013
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Show Dates

Tuesday 9:00 am-6:00 pm
Networking Reception: 5:00 pm-6:00 pm

Wednesday 9:00 am-5:00 pm
Thursday 9:00 am-4:00 pm
WHERE

Indiana Convention Center
100 S. Capitol Avenue
Indianapolis, IN 46225
Phone: (317) 262-3400

(Note that a weather-proof pedestrian connector allows guests
to walk from the Indiana Convention Center to 12 premium ho-
tels including the Westin, Hyatt, Marriott, Conrad, Omni, Crowne
Plaza at Union Station, Embassy Suites and JW Marriott.)

Gear Expo 2013 Schedule

Saturday, September 14

Registration Open 10:00 am - 5:00 pm

Sunday, September 15
Fall Technical Meeting
Registration Open

7:00 am - 5:00 pm
7:00 am - 5:00 pm
Monday, September 16

Fall Technical Meeting
Registration Open

7:00 am - 5:00 pm
7:30 am - 6:00 pm

Tuesday, September 17

Fall Technical Meeting ~ 7:00 am - 5:00 pm
Registration Open 7:30 am - 6:00 pm
Training School for Gear Manufacturing

8:00 am - 12 noon
Where Do | Start? The Preliminary Gear De-
sign Thought Process 8:00 am - 4:00 pm
Exhibit Hall Open 9:00 am - 6:00 pm
Why Bearings Fail 1:00 pm - 5:00 pm
Networking Reception ~ 5:00 pm - 6:00 pm

Wednesday, September 18
Registration Open 7:30 am - 5:00 pm
How to Organize and Manage a Failure Investigation
8:00 am - 4:00 pm

Exhibit Hall Open 9:00 am - 5:00 pm

Thursday, September 19
Registration Open 7:30 am - 4:00 pm
Inspection Criteria for Gearboxes 8:00 am - 4:00 pm
Materials Selection and Heat Treatment of Gears
8:00 am - 4:30 pm

Exhibit Hall Open 9:00 am - 4:00 pm

KRP+ RACK &
PINION DRIVE

SRP HIGH-TECH PLANETARY
SERVO-GEARBOXES

MSD 2 SPEED GEARBOX
SPINDLE DRIVE

DRP+ RACK &
PINION DRIVE
Twin or DualDRIVE

FLEXXPUMP
Auto Lube System

.__,:K_ﬂ\.\\ i
SERVO WORM MODULARRACK & RAM-MSD SPINDLE MSR 2-SPEED
REDUCERS PINION SYSTEM DRIVE-INLINE TURNTABLE DRIVE

2-SPEED GEARBOX

Scan to check out our Y
new website! EI_""

RNTEX ... " 503670
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SHAKING HANDS IN INDIANAPDLIS}

“Our goals for the show are to meet
new potential customers, inform them
of our areas of expertise and find
ways to integrate our expertise with
their business needs’”

JOE ARVIN, Arrow Gear

“We will be displaying examples of
the work we have manufactured over
the years, says Manning from STD
Precision. “Very complex geometry
with tight tolerances that is both very
interesting and diverse. We also want
to get the word out that we are in the
process of setting up a liquid salt bath
Ferritic Nitrocarburizing line to meet
the requirements of AMS 27533 and
that we intend to apply to PRI for a
Nadcap process audit.”

“Our sister company Delta Inspec-
tion is a contract inspection company
with a main focus on gear metrology,’
says Delta’s Werschky. “Itis a 17025 ac-
credited gear inspection lab through

A2LA. We will be presenting its capa-
bilities and talking to customers about
how Delta Inspection can help them
with engineering development, part
sorting, quality control and consult-
ing services. In addition to Delta In-
spection, our other sister company,
Realtrac, will be launching a new job
tracking software available for sale to
the public which is ideal for gear and
heat treatment. Realtrac, who is a vet-
eran in Enterprise Resource Planning
and Job-Tracking software industry
for over 25 years. Known as “the Easy
Resource Planning” software, it is very
simple and intuitive and yet still a very
powerful, in-depth planning software.

Anyone who stops by our booth can
enter a daily drawing for free iPad.”

The Yager Gear Enterprise booth will
showcase the spiral bevel gear work
the company provides for electric and
pneumatic tools, machine tools, agri-
cultural machinery and automobiles.
“At Gear Expo, we'll show the spiral
bevel gear with the technology of CNC
and lapping from small to big module,”
says Chen.

First Gear Engineering and Technol-
ogy hopes to get more exposure during
Gear Expo and find new opportunities
to grow. “We will basically feature a
video of our CNC hobbing and shap-
ing operations,” says Goza. “First Gear
representatives will be available at our
booth to discuss our gear manufactur-
ing capabilities and the services we
can provide our customers.”

Education and New
Technology
One way AGMA is increasing trade
show attendance is to bring more new
and mid-level employees into the mix

POWERONE

TRUSTED BRANDS

German Quality and Precision

e Fast Quotes

« Quick Delivery

The Coupling source
you can rely on.

« Competitive Pricing

www.powerone-usa.com/sts

Save 10% on your first order
when you mention this ad!

Headquarters: Houston, Texas, USA =

PowerOne USA ;

-377-4977 E
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by offering comprehensive training
and educational sessions. AGMA’s
Blackford credits increased interest in
Gear Expo to the organization’s push
to create more educational opportuni-
ties at the show. This means a full slate
of sessions during the Fall Technical
Meeting and a diverse lineup for the
Solution Center during Gear Expo.

Many exhibitors, including Arrow
and Delta, see the advantages of Gear
Expo from an educational standpoint.

“Several of our new engineers will
be attending Gear Expo this year for
the first time. We feel this is crucial to
building their experience and adding
to their knowledge base. Having face-
to-face discussion with others in the
gear industry and those who provide
services we may use is highly valuable
asitleads to a broader appreciation for
the industry as a whole,” Arvin says. “I
would have to say that industry trends
are always at the forefront of people’s
minds during events like Gear Expo.
Learning about areas that are healthy
and those that are not are critical to
competitive planning. Second only
to industry trends is the issue of new
technology. Remaining competitive
in the gear industry requires that we
carefully assess any new technology as
soon as it is available,” Arvin says.

“It’s important to educate yourself
in the latest technologies and look for
ways to differentiate yourself from your
competition,” Werschky says. He adds
that Gear Expo will provide a great op-
portunity to engage in discussions on
isotropic superfinishing (ISF) and its
effect on the overall performance of
gears.

“I think there will be discussion re-
garding the future gearboxes of the
auto industry with relation to multi-
speed electric car transmission vs.
highly engineered electric motors.
Also, companies like Gleason and Ion-
bond continue to come out with new
specialty coatings for the tool industry
which offer significant cost saving op-
portunities for our high volume pro-
duction gear cells,” Werschky adds. “I
am interested in learning more about
these new technologies and which
coatings work best with the materials
that we are machining.”

Crunching Numbers

A highlight of Gear Expo is the eco-
nomic forecast keynote that takes
place on Tuesday, September 17™.
Gear Technology decided to get a head
start on the economic discussion by
asking a few of the gear manufacturers
to report conditions today and what
they believe it will look like in the near
future.

“Companies associated with the auto
industry are much more excited about

what lies ahead. This is partially due to
a few things. According to the Polk Re-
search, the current age of automobile
and truck fleets are on average 11 years
old and car makers are struggling to
increase production, dealers and their
overall network to keep up with the re-
newed demand from the crash of 2009.
And although demand is still sluggish
for electric vehicles, there is a steady
growth in popularity towards hybrid
vehicles where you can provide fuel

THE SURVIVOR

FOR EXTREME DUTY POWER TRANSMISSION:
OUR ZERO MAINTENANCE DISC PACK COUPLINGS.

R+\W

A POPPE +POTTHOFF COMPANY

THE COUPLING.
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economy without excluding perfor-
mance,” says Werschky at Delta. “De-
velopment of more fuel efficient trans-
missions has given rise to opportunity
in the automotive gear business. This
may start to wean a little as many of
these newly developed transmissions
will soon go into production.”

There have been mixed results for
the launch of the Boeing 787 in the
aerospace industry, he adds.

SHAKING HANDS IN INDIANAPOLIS}

“This fly-by-wire aircraft’s reputa-
tion has been damaged by production
delays, temporary groundings and
FAA warnings. Additionally, Boeing
and their OEM supply base produced
roughly 30 percent of the aircraft over-
seas, which has helped cause the de-
lays and quality concerns. What we
have seen at our Delta Gear facility
where we make predominantly aero-
space gears is that some of this work is
returning back to the states. Unfortu-

Nobody does

Like

delivery.

and heat-treating.

PLASTICS

¢ Injection Molding & Machined

¢ Quantities 1 to 10,000 or more

* Engineers available to help expedite
customers needs.

* Superior component complexity.

¢ Maintain close dimensional tolerance

* Broad material selection

SINTERED METAL

* Fine surface finish.

* Superior component complexity.

* Accelerated time to market.

* Broad material selection.

* Excellent part to part repeatability.

* Maintain close dimensional
tolerances.

* Press capacity to 880 tons.

 Offers great part value.

* Engineers available to help expedite
customers needs.

For more information or to quote your next project

SPROCKET & GEAR, INC.
The ONE You Rely On!

www.martinsprocket.com

CUS'I'OM

CUSTOM COMMERCIAL FORGING

Complete forging operation assures total control of all
parts, components and products for ultimate fast
n can handle all phases of your custom
forging work, including die design, forging, coining,

* Molding capabilities range from 50 - 1,000 tons.

817-258-3000 ° structuralparts@martinsprocket.com
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nately, the OEMs want the pricing they
received in the third world economy
with the quality that they are accus-
tomed to receiving here in the states.
We should continue to see the aero-
space gear market continue to stay
steady for now,” Werschky says.

“There is the ever-increasing de-
mand for meeting rigid specifications
while keeping prices low,” adds Arvin
at Arrow Gear. “Arrow has met this
challenge through an aggressive focus
on productivity, process improvement,
and the latest technologies. Arrow’s
sales have increased nearly 30 percent
in the last year and we are anxious to
communicate to the industry how we
are keeping pace with the leading edge
of gear manufacturing.”

Others exhibiting at the Expo have
mixed feelings for the economic fore-
cast.

“We expect an increase in the au-
tomotive sector but a decrease in our
aerospace business,” adds Albers at
Euro-Tech.

“Our business to date has been fairly
strong, exceeding sales thru the same
period in 2012. It’s anyone’s guess but
hopefully there will be continued im-
provement in the economy and the re-
sult will mean increased business op-
portunities in 2014 for the overall gear
industry,” Goza says.

“Our business is strong so far in
2013, says Manning at STD Precision.
“I am cautiously optimistic about ex-
pectations for 2014.”

“Business in 2013 is similar to 2012,
says Chen at Yager Gear. “We expect
that the business is going to increase
10 to 15 percent in 2014

“Related to the overall market, our
outlook for the next year is for flat
growth due to a trickle down reaction
to new higher-tax legislation imple-
mented in 2013 that most of which we
will start to see its effects on the econ-
omy by the beginning of 2014,” Wer-
schky adds.

How About a Handshake and a
Smile?

The average gear engineer can find

plenty of relevant activity at various

trade shows (see CIMT, EMO Han-

nover and IMTS). At most of these ex-
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hibitions, however, you'll find pockets
of exhibitors and/or attendees that
play a role in the gear industry. You'll “It's important to educate yourself in
also find exhibitors, educational ses- the latest technologies and look for

sions and keynote addresses that have . .
little or nothing to do with your busi- ways to differentiate yourself from

ness. Frequently, it's more about cut- your competltlon.”

ting through the fat and searching for TONY WERSCHKY, Delta Gear
the exhibitors and programs relevant

to your business.

Gear Expo is the gear industry. It
boasts the companies involved in every
aspect of the designing, manufacturing
and selling gear and geared products.

“Obviously, for those of us who have
been with Gear Expo from the start, are

keenly aware of how participation has TH E FU LL
increased from year to year. Having an
increasing presence by suppliers to the P E I R U M

gear industry further enhances the ex-

perience,’ Arvin says Flexible speed solutions made easy! Lafert's High

K . . Performance Permanent Magnet Motors are now in
While an added social media pres- stock. Also available, are one of the most comprehensive
ence will be welcome at Gear Expo and versatile lines of IEC motors and speed reducers.
2013 (AGMA is debuting the official With over 50 years of proven performance, Lafert's
Gear Expo App and monitors display- power transmission products will let you push through

ing social media updates will be fea- even the most demanding applications.

tured throughout the show), it really Right
comes back to the handshakes in In- Angle [ : Helical
dianapolis. Worm R, ) Gearboxes

Gearboxes

“I's an opportunity to meet old
friends. You meet some great people
during Gear Expo and you come back : .
to the nextshow and recognize all these w3 Igﬂeézgmca\ EE;?,{;‘;ES i, ﬂ:ﬁﬁted
faces,” says Charlie Fischer, AGMA vice - ariators . -] Gearboxes
president/technical division. “It’s a P ; .
great way to establish a lifelong bond

with your peers in the industry.” R;gqt ngftfsl L’ombingl_t;?]?
. . e '
For more information: | e Angle

AGMA (booth 1109)
Phone: (703) 684-0211
www.agma.org

Arrow Gear (booth 801)
Phone: (630) 353-9258
www.arrowgear.com

Delta Gear (booth 800)
Phone: (734) 525-8000
www.delta-gear.com

Gearhoxes

First Gear Engineering & Technology (booth
900)

Phone: (260) 490-3238 """ High Performance Permanent ~
www.first-gear.com : Magnet Design Metric Motors

STD Precision Gear (booth 753)
Phone: (508) 580-0035

www.stdgear.com
Yager Gear Enterprise Co., Ltd. (booth 1151) : . Toll Free: 1. .661.641
Phone: (886) 4 24076223 oFa):_e.el' 908502269628652 =
www.yagergear.com @ www Iafe.rtna.com EITI
NORTH sales@lafertna.com
]

Copyright Lafert North America 2013. All rights reservec
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Gear, Gear Drive and Power
Transmission Component
Suppliers at Gear Expo 2013
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A A Gear & Manufacturing Www.aa-gear.com 1252
ABA-PGT Inc. www.abapgt.com 1048

Ancon Gear & Instrument Corporation www.ancongear.com 207

Arrow Gear Company (see ad on p. 7) www.arrowgear.com 801
Artec Machine Systems www.artec-machine.com 815

Bevel Gears India Pvt. Ltd. www.bevelgearsindia.com 706

Bishop Steering Technology, Inc. www.bishopsteering.com 245
Bowmar LLC www.bowmarllc.com 404

Brad Foote Gear Works, Inc. www.bradfoote.com 641

Brelie Gear Co. www.breliegear.com 406

Broadway Gear (see ad on p. 28) www.broadwaygear.com 914
Capstan Atlantic www.capstanatlantic.com 500

CCE www.cceintl.com 745

Chongqing Xinxing Tongyong Drivetrain Co. Ltd www.xxtycd.com 952
Cincinnati Gearing Systems (see ad on p. 15) www.cincinnatigearingsystems.com 829
Circle Gear and Machine Company (see ad on p. 38) www.circlegear.com 605
Columbia Gear Corporation www.columbiagear.com 730
Custom Gear & Machine, Inc. www.cgearinc.com 1055
CW Bearing USA, Inc. www.cwbearing.com 1358

Dalian Running Engineering Company Limited www.rtr-bearing.com 205
Delta Gear www.delta-gear.com 800
EM Gear LLC www.em-gear.com 1350

Euro-Tech Corp. www.eurotechcorp.com 301
Excel Gear, Inc. (see ads on p. 25, 29) www.excelgear.com 1148

EXCEL GEAR, INC.

GEARS1" 60" - AGMA 15

The EXCEL promise;
We'll excel where others fall short.

e Complete gear design, manufacturing and
reverse engineering services

¢ Gear hobbing & grinding from 1"-60" -
(To AGMA 15) =

¢ Internal gear grinding from 10"-60" !

¢ Gear shaping to 36" diameter
(9" face width)

¢ Wind turbine gear boxes, high speed
spindles, gimbal heads and gear boxes

¢ Competitive prices and quality gear
design and manufacturing with delivery
commitments you can count on!

"B A TOTAL SERVICE COMPANY
_ ISO9001-2008 APPROVED
Introducing Excel-Lent Gear Design Software

providing accurate gear design and analysis that can get anyone
up and running fast—www.excel-lentsoftware.com

815-623-3414

quotations@ExcelGear.com

www.ExcelGear.com
3] 3
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Fabco Automotive www.fabcoautomotive.com 351

First Gear www.first-gear.com 900

Forest City Gear Company (see ad on p. 17) www.forestcitygear.com 923
GearKing, Inc. www.chenta.com 719

GearWorld North America www.gear-world.com 435
Gleason Corporation www.k2plasticsinc.com 423

Great Lakes Gear Technologies, Inc. www.greatlakesgeartech.com 223
Great Taiwan Gear Ltd. www.taiwangear.com 904
Hangzhou Jie Drive Technology Co. Ltd. www.jie.com.cn 805
Hangzhou Xingda Machinery CO., Ltd. www.xdmade.com 544
Hankook America Corp www.hankookprecision.com 123
HST Otomotiv IML. SAN. VETIC. A.S. www.hema.com.tr 1023
Innovative Rack & Gear Co. www.gearacks.com 606
Jiangsu Chixiang Precision Gear Co., Ltd. http://www.chixiang.cn 866
KH Gears www.khgears.com 958

Klingelnberg www.klingelnberg.com 323

Mijno Precision Gearing www.mijno.com 762
Nanjing Sinergy Transmission Machinery Company www.sinergy.net.cn 966
Nichiei Co. Ltd. www.nichiei-ind.com 644
Oerlikon Drive Systems www.oerlikon.com/drivesystems 1117

Perry Technology Corporation www.perrygear.com 201
Power Electric www.powerelectric.com 758

Qijiang Heavy Duty Truck Gear Co. Ltd WWW.Cngczp.cn 954
Rave Gears Www.ravegears.com 951
Raycar Gear & Machine Co. Www.raycargear.com 1149
Reliance Gear Corp. www.reliancegear.com 858

Riley Gear Corporation www.rileygear.com 634

Rolled Threads Unlimited www.rolledthreads.com 349
Russell, Holbrook & Henderson www.tru-volute.com 707
Seitz LLC www.seitzcorp.com 861

Shanghai Bearing Imp. & Exp. Co., Ltd. www.sbcsbc.com 851
Shinway Transmissions Co. Ltd. www.xiangweitransmissions.com 345
Shyi Chang Enterprise Co. Ltd. www.chin-chan.com.tw 960

Six Star Machinery Co., Ltd. www.yiehchen.com 645
Spencer Pettus Machine Co. Www.spgear.com 444

STD Precision Gear www.stdgear.com 753

Taiwan United Gear Co., Ltd. tugear.com.tw 962
Taiyuan Heavy Industry Co., Ltd. http://www.tyhi.com.cn/ 540
Techna-Tool Inc. www.techna-tool.com 440
Thermotech, Inc. www.thermotech.com 846

United Gear & Assembly, Inc. www.ugaco.com 850
Vancouver Gear Works www.vangear.com 1063
Wiseton Industries www.wiseton.com.cn 603

World Class Plastics worldclassplastics.com 868

Wuxi Bele Industry Co. Ltd. www.bele-industry.com 853
Yager Gear Enterprise Co., Ltd. (see ad on p. 63) www.yagergear.com 1151
Zhejiang Kiyo Gears Co. Ltd. www.yuesheng-gear.com 1259
Zhejiang Powerbelt Co. Ltd. www.powerbelt.cn 849
ZVL/ZKL Bearings Corporation www.zklbearings.com 840
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Medical Motion Control

Quicksilver and VibeTech Collaborate on Therapy System

Donald Labriola, Quicksilver Controls

Jeff Leismer, Vibetech, Inc.

The lack of gravity in space
reduces the mechanical load-
ing seen by both the muscles
and bones of the body, espe-
cially those related to stand-
iNng and mMoving. The body adapts
to reduced loading by losing bone
mass and muscle mass. In long-dura-
tion space flights this leads to “disuse
atrophy,” which requires rehabilitation

Technology to prevent muscle and bone atrophy for
astronauts is now being brought to people experiencing
disuse atrophy on Earth (courtesy of NASA).

once the astronauts return to earth. An
astronaut may lose as much as 20 per-
cent of his bone mass in a single year
in space. A countermeasure therapy
using passive vibration for neuromus-
culoskeletal stimulation was originally

designed by Dr. Jeff Leismer, to enable
longer space flights by reducing atro-
phy. The therapy is now being used to
help terrestrial patients with impaired
mobility to regain strength and func-
tion.

A similar bone loss and muscle loss
occurs on Earth for those with re-
duced mobility due to injury, surgery,
hospitalization and the aging process.
Just as in space, the lack
of sufficient loading of the
muscles and strains on the
bones signals the body to
match the capability with
the need — and bone loss
along with muscle loss
occurs. The result is that
many patients suffering
from disuse atrophy do
not have the balance or
strength to perform weight
bearing physical activ-
ity, making conventional
physical therapy difficult.
Thus a new therapy modal-
ity was developed to mimic
biomechanical loading
acting on the region of the
body most affected by dis-
use — the lower extremi-
ties — without requiring
any effort on part of the
patient. Studies that have
applied similar vibration to
standing users have shown
that the treatment can
help restore both muscle
mass and bone density,
and further help improve
coordination and neural
sensation by stimulation
of the nerves. The desired outcome of
the passive form of vibration therapy is
to improve strength, mobility and bal-
ance in patients for whom standing is
difficult or impossible, thus resulting
in improved independence, quality
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controls

of life and health outlook for the pa-
tient. Other vibration studies involving
animals indicate that the therapy can
also help speed the healing of broken
bones, which could be especially im-
portant for healing hip fractures as well
asreducing the associated atrophy and
functional decline that is so detrimen-
tal to hip fracture patients.

This therapy relies on the alignment
of an adjustable compressive force
with a precisely controlled vibration
along the axis of the tissue to be treat-
ed. The compressive force preloads
the tissues to be stimulated and allows
effective vibration transmission from
the foot, through the lower extremities
and into the lower back. This pathway
simulates vibrations that are transmit-
ted through the legs due to foot impact
with the ground during walking. The
force/vibration may be applied and
aligned to target different treatment
areas with appropriate intensity and

The VibeTech One was developed to treat
patients experiencing muscle weakness, reduced
range of motion, balance impairments and other
complications associated with reduced weight-

bearing physical activity (courtesy of VibeTech).

(
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frequency profiles. Standing methods
for vibration therapy that use gravity as
the force component not only require
balance and strength to receive treat-
ment, but also apply the vibration to
the “whole body,” which necessarily
requires a compromise to protect the
more fragile tissues.

The physics behind the treatment
involves applying controlled stresses
to the bones, resulting in minute tis-
sue deflections (strains). Bone cells
detect these controlled strains and di-
rect the body to increase bone density
in the portions of the bone experienc-
ing these deflections. For bones with
weakened areas, larger deflections
will occur in those areas, thus signal-
ing the bone to adapt — add density
— right where it is needed. In the case
of a healing fracture, this same process
again helps direct repair mechanisms
at the fracture site, speeding healing.
This challenging of the bone to adapt
and strengthen is especially impor-
tant while the bone is still healing and
will not support the weight of a patient
standing.

The physiology related to improving
muscle strength and nerve response
with vibration therapy is based on us-
ing frequencies and amplitudes which
stimulate the body’s stretch reflexes.
Correctly applied vibrations engage re-
flexive muscle contractions — exercis-

ing the muscle to reduce atrophy and
restore neuromuscular coordination.
This process also stimulates nerves
which may have been compromised.
This later effect may be useful in the
development of proper treatment pro-
tocols for neuropathy — nerve damage
resulting from diabetes as well as other
diseases. Improving strength and neu-
ral sensation in the legs could also help
reduce the risk of falling.
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The engineering and motion control
challenges include the need to provide
repeatable and programmable partial
bodyweight loading through the lower
extremities while generating precise,
adjustable vibration dosing targeted
at key muscle groups throughout the
lower extremities and lower back. The
vibratory source needs to be program-
mable both in amplitude and in fre-
quency to account for the wide spec-
trum of patients who can be treated o

The VibeTech technology uses
Quicksilver Controls’ SilverSterling
controllers to closely mimic the natural
biomechanical loading of weight-bearing
physical activity (courtesy of VibeTech).

MEDICAL MOTION CONTROL}
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patients and those with significantly
reduced lower extremity function to
elite athletes who are recovering from
sports injuries). The motion control
needs to be consistent over a wide
range of partial body weight load lev-
els and of patient tissue properties. The
stimulation requires the power capa-
bility needed to adequately provide
stimulation. Finally, the noise level
must be kept low for the patient.

For the first time, VibeTech, Inc. has
made gravity-independent, effort-free
rehabilitative vibration therapy avail-
able to people on Earth. The VibeTech
One provides reactive loading through
a QuickSilver Controls QCI-S2-IG that
controls a loading mechanism in real
time through closed-loop feedback of
applied force. Precisely controlled vi-
brations are generated by a BEI-Kimco
voice coil actuator using a QuickSil-
ver Controls QCI-S3-1G controller and
closed-loop feedback from a high res-
olution position sensor. The motion of
both actuators is directed by the thera-
pist by means of an HMI. PTE

For more information:
QuickSilver Controls, Inc.
Phone: (626) 384-4760
www.quicksilvercontrols.com

Vibetech, Inc.
Phone: (414) 459-9541
www.vibetechglobal.com

WWW.PUWERTRANSMISSION.CUM]*




Getting the reliable gears you
need requires a surprisingly simple plan.

Make one call to Gear Motions, At Gear Motions, we've been designing and manufacturing
and we'll work with you from precision gears for more than a century. And in that time,
we've built something else - a reputation for quality and
y proven performance in almost any application. We're a
custom solutions you need. full-service company that uses the latest in gear-grinding
technology to help you create a reliable solution to meet your
exact requirements. That's what we call Precision in Motion.

start to finish to deliver the

R

£
el==]=; //},' moTIoNnS

My..c  Precision in Motion

T 315-488-0100 | F 315-488-0196 | 1750 Milton Avenue, Syracuse, NY 13209 | www.gearmotions.com

The Gear Motions Network: Nixon Gear | Oliver Gear | Pro-Gear


http://www.powertransmission.com/ctr.php?source=PTE0813&dest=www.gearmotionsc.om

FEATURE

Flexible Options with Flexible Shafts

Guido Broder and Michael Boehm

You need to transmit a rota-
ry motion where no straight
line is possible. Or, you need to al-
low for some uncontrollable misalign-
ment. How about transmission taking
place between moving components?
What if you need to control something
in hazardous locations where you can-
not directly handle the application,
such as high-temperature environ-

ments, under hazardous conditions or
in clean room applications? Function-
ally designed flexible shafts can meet
all these challenges (Fig. 1).

A flexible shaft is a very effective
and cost-efficient way to transmit ro-
tary motion, power or torque. Flex-
ible shafts are made with wire spiraled
tightly around a central wire. With
each layer you increase the diameter

Figure 2 Different applications require different types of flexible cable.
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Figure 1

Flexible cables allow design freedoms
that other solutions can't match.

of the shaft and with that the torque it
can transmit. Compared to a pull cable
or a wire rope, where a bundle of wires
is twisted together, the flexible shaft
is designed and made to transmit ro-
tary power. Layers of wire spirals are
wound in opposite directions to each
other and will not twist open if turned
(as a wire rope would do).

Though it sounds like a very simple
element, different applications require
different designs, number of layers,
number of wires, diameter and so on.

In flexible shaft design, it is impor-
tant to know how much torque has to
be transmitted, how small the mini-
mum radius for the shaft has to be,
what RPM is required, the environ-
ment the flexible shaft will work in
and the preferred turning direction.
Length is not critically important for
the torque but plays a role in torsional
deflection and has to be considered
accordingly.

In flexible shaft design, unfortunate-
ly not all parameters can be stretched
in all directions. For example, if more
torque is required, the minimum radi-
us goes down and with it the flexibility
of the shaft. If the minimum radius can
be reduced, the torsional deflection
will go up, which for remote control
cable is not a good thing.

Related to this basic “reality” of flex-
ible shafts, two main design groups
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emerge. First there are torque-trans-
mission shafts, mainly for higher
speed, continuous speed, pure torque
transmission applications like speed-
ometer cable or shafts for drilling ap-
plications. Second are the torsion-
stable flexible shafts for mechanically
remote applications, with low speed
and focus on low torsional deflec-
tion. An example is slide adjustments
for stationary cutting machines. Also,
there are special cables like flocked
shafts, hollow shafts, shafts with helix
wire and so on. Figure 1 shows some
examples of special flexible shafts.

Direct influences on flexible shaft
specifications are: the number of lay-
ers; the number of wires-per-layer; the
diameter of the wire; the wire material
(with higher or lesser carbon; different
tensile strengths; different plating);and
the manufacturing process (settings
on the winding machines).

Considering influences related to
shaft manufacturing processes, it has
to be understood that winding is a
high-speed process where gap set-
tings will influence the flexibility of the
shaft. The winding speed and the gaps
must be uniform and controlled. Gap
settings are a key parameter, but not
the only one. There are others, like the
tension of the wire, the quality of the
spooled-wire package, the tempera-
ture of the operation and so on. Expe-
rienced producers effectively control
their processes and assure highest
quality flexible shafts, which in turn
assures successful application.

Flexible Shaft Selection

The application will for the most part
determine the design of the flexible
shaft. First, consider the torque (or
power) that needs to be transmitted;
then the routing (defining minimum
bending radius); the RPM (speed re-
quired); the torsional deflection (angle
of deflection under load); and the en-
vironment.

Figure 3 shows the relationship of
shaft diameter to what is roughly re-
quired to transmit a certain power
(kW) under a given RPM.

As an example, for a 15mm flexible
shaft, you should consider 5 kW and
2,000 RPM. The chart assumes nearly
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Figure 3 Power and speed depend on the flexible shaft's diameter.
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Figure4 The amount of transmittable power depends on the bend radius.

straight conditions. The routing of the
power transmission will determine
the smallest radius of the system, and
with that the friction or the loss of the
system. A given flexible shaft has a
minimum bending radius; below the
minimum indicates permanent de-
formation (destruction) of the flexible
shaft. A 3mm shaft has a minimum
bending radius of 830 mm; a 5 mm shaft
150 mm; a 7mm shaft 210 mm; 10 mm
is 300mm; and 15mm is 450mm. If a
system runs under minimum bend-
ing conditions, only 30 percent of the
power will be transmitted;the rest is
friction loss in the system radiated by
heat (Fig. 4). This needs to be consid-
ered when choosing the diameter of
the flexible shaft.

The degree of torsional deflection
in a flexible shaft varies proportion-
ally with the torque as well (Fig. 5). To
keep the deflection and the load as low
as possible, the flexible shaft should be
operated at the highest possible speed

flexible shafts

7
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FLEXIBLE OPTIONS WITH FLEXIBLE SHAFTS}
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Figure 6 Higher speeds result in lower deflection and lower loads.

(Fig. 6). If needed, gear systems can
also be added. Attention must also be
paid to the environment in which the
flexible shaft will be used. Examples
include extremely high or low temper-
atures, moisture, corrosive influences,
dust, magnetic fields, vibrations, etc.
Environmental factors influence the
choice of the material for the core and
casing and their fabrication. The usage
of brass-coated wires allows a nearly
corrosion-free flexible shaft. Other ef-
fective materials are stainless steel or
plastic-covered shafts (for convertible
car top folding or head lamp mecha-
nisms on some modern cars).

By knowing torque and RPM re-
quirements and minimum bending ra-
dius, you can roughly check if a flexible
shaft will suit your needs. As previously
noted, there are many other parame-
ters in flexible shaft design and manu-

facturing that influence the specifica-
tion and performance of the shaft. It is
possible to have a 3.2mm speedome-
ter shaft designed in two different ways
to achieve double flexibility and there-
fore a smoother running shaft. This can
reduce the diameter, and with that the
material consumption and weight.
An experienced design and manufac-
turing partner can help you optimize
flexible shafts for price, performance,
weight and other criteria.

Examples: Automotive
Flexible shafts have a growing and
compelling future in the automotive
industry. Ongoing competitive chal-
lenges push suppliers to develop inno-
vative and ever-more functional and
efficient solutions.

As important as changes in physi-
cal performance and outer design and
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style, automobiles also need equal or
better interior improvements in func-
tion and comfort. Seat adjustments
and other features controlled from the
dashboard have made big contribu-
tions to the feel-good factor for new
car owners. Flexible shafts are small,
durable and extremely effective at
transmitting rotary power from a small
motor (where it needs to be) to where
the motion is needed.

Reliable and inexpensive flexible
shafts avoid complicated (high-cost)
gears, high tolerance alignments and
can make difficult design situations
possible. Flexible shafts, long known as
speedometer cables, are not just doing
the job in seat adjustments; today they
are the solution in demanding head,
ventilation, lighting adjustments, sun
roofs or locking systems.

In power seats, each movement re-
quires a small electric motor. These
motors, sometimes 8-per-seat, can't
always be placed exactly where need-
ed. Using flexible shaft technology,
motors are placed in the most practical
place for the designer and transpar-
ent to passengers. Consider also door
locking systems where car designs no
longer permit solid shaft connection
between the keyhole and the lock. A
flexible shaft has given designers more
freedom to create attractive designs for
new models.

Experience and the right machinery,
processes and knowledge assure you
the best flexible shaft solution for the
next innovation in cars. Self-opening
doors, gliding doors, new convert-
ible concepts, foot pedal adjustments
and moveable back-up cameras are
all projects in the pipeline for flexible
shafts. PTE

For more information:
Suhner Manufacturing Inc.
P.O.Box 1234

Rome, GA 30162-1234

Phone: (706) 235-8046
michael.boehm@suhner.com

Guido Broder is VP and general manager of
Suhner Manufacturing Inc.

Michael Boehm is director of marketing & sales,
and global marketing coordinator for flexible
shafts at Suhner Manufacturing Inc.
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Preventing Fretting Fatigue in
Blade Dovetail Roots by Modifying
Geometry of Contact Surfaces

Stephen Marsh

Introduction

Dovetails, gears, and splines have been
widely used in aero engines where fret-
ting is an important failure mode due
to loading variation and vibration dur-
ing extended service. Failure caused by
fretting fatigue becomes a prominent
issue when service time continues be-
yond 4,000 hours. In some cases, mi-
croslip at the edge of a contact zone can
reduce the life by as much as 40-60 per-
cent (Ref. 13).

As compressor and turbine blade
speeds have increased with a reduced
number of highly loaded stages, the
root designs have moved from pin-fixed
blades to either axial or circumferential
dovetails. Axial dovetail fixings are usu-
ally employed in the design of the large
civil fan blades, and for the front stage
of either a military or commercial core
compressor where sufficient edge-wise
bending strength is required to meet
demanding bird impact or foreign ob-
ject damage. Circumferential blade
root fixings have been used extensively
by Pratt & Whitney and General Electric
for many years in their gas turbine de-
signs. It is a relatively new rotor blade
attachment feature for Rolls-Royce for
their compressor designs in both mili-
tary and commercial applications.

On these blade root fixings, fretting
can occur on the blade-to-disk contact
faces of both components. Failure due
to fretting in compressor/fan dovetail
assemblies—manufactured from tita-
nium alloys—is most often observed.
With the increase of service time and
reliability requirements of aero engine
components, fretting fatigue should be
paid more attention. Fatigue has al-
ways been a difficult and widely stud-
ied field, and introducing fretting com-
plicates it further. While a means for
completely eliminating fretting has yet
to be discovered, many methods have

been suggested that increase life con-
siderably (Ref. 5). Suitable care taken at
the design stage to avoid known causes
of fretting will minimize subsequent
problems. One option the designer can
control is the geometry of the interface,
which is an important factor affecting
contact stress and fretting behaviors.

Main Mechanisms in Blade
Root Fretting

Blade root fretting can be divided
roughly into two types, based on the
relative movement between the root
and slot. This movement can be seen
because of the differences in thermal
expansion and contraction between the
contacting surfaces of blade root and
drum groove. The vibrational modes
of the blades and drum will also result
in a slight, relative motion between the
blade root and the disc slot surfaces,
thus causing energy to dissipate and,
in turn, lowering the amplitude of the
vibrations. These factors are combined
with the various rotating parts of the
gas turbine, which themselves are also
subjected to centrifugal loads during
engine operation.

Such centrifugal loads will be either
continuous or alternating, due to the
different stages of the flight. The rotor
disk can expand because of thermally
induced loads, as well as mechani-
cally induced centrifugal loads (Ref.
12). The severity of all types of fretting
is, amongst other factors, a function of
the movement present and the crush-
ing stress; i.e.—for a given, relative
movement, the degree of fretting will
increase with the crushing stress.

High cycle fatigue. This failure mode
can occur with aerofoil excitation in
either flap or torsional modes, and it
is the type of fretting most likely to re-
sult in problems of fretting fatigue (Ref.
3). The severity of this type of fretting
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b

can be minimized by ensuring that the
crushing stress does not exceed the
critical property level for either in-con-
tact material. In a frettage environment,
high crushing stress can more readily
lead to fatigue problems (Ref. 15). Root
or under-platform damping is normally
employed to reduce the blade frequen-
cy (Ref. 10).

Low cycle fatigue. This is caused by
minute, radial relative movement be-
tween the blade root and disk, result-
ing in cyclic variation in slot width.
With axial root fixings, circumferential
growth of the disk rim on engine run-
up causes dilation of the slot, allow-
ing the root to move radially outwards.
During the rundown the slot will close,
forcing the root to return to its original
position. With circumferential root fix-
ings, the pattern of low cycle movement
is more complex; as the disk or drum
material carrying the groove is subject-
ed to hoop stress, this, combined with
centrifugal loading, will promote cir-
cumferential elongation of the groove
during running. The blade root, how-
ever, is not subjected to hoop stress;
this will result in microscopic relative
movement/circumferential movement.
There is also the possibility of some
radial movement if the rotor construc-
tion enables the groove to “open” under
conditions of bending or tension gen-
erated during running. This low cycle-
type of movement can occur in com-
bination with high cycle vibration, and
can cause fretting in its own right, as of-
ten seen on the roots of “dummy” blade
weights used on cyclic rigs where no
aerofoils are present. Fretting can cause
a considerable reduction in the fatigue
strength of the materials involved, with
titanium being particularly prone to
this problem (Ref. 2). Therefore every
effort should be made by the designer

failure
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Figure 1

Diagram showing different types of blade root fixings with extended axial, non-extended axial

and circumferential root dovetail with full-flank seal wings, from left to right.

to control the fatigue effects of fretting
in highly stressed areas.

Microslipping at Edges of
Interface

Slipping on a microscopic level will
most likely occur at edges of the inter-
face between the blade root and the slot
of the disc, dictated simply by how the
contacting faces behave. The coexis-
tence of zones of sticking and microslip-
ping is possible because of the deform-
able nature of the materials involved in
the contacting areas, and because of the
deformation pattern being such that
it allows slip at the extremities of the
contact zone. This argument states that
even when no macroscopic motion oc-
curs, some degree of microslip will ex-
ist and thus give rise to fretting (Ref. 6).
For more complicated geometries, like
the blade root interface with the blade
and drum, these arguments, according
to Halling (Ref. 6), are still qualitatively
correct, and microslip will occur at the
extremities of the contact zone.

Gabor Csaba (Ref. 4) has written a
thesis that includes theoretical model-
ling, analysis and optimization of fric-
tion dampers. He writes of a damper
model that had been developed named
the “bar” model, which is a develop-
ment of an existing damper model; this
model has the ability to account for
microslip. The bar model is relatively
simple, yet complete enough to show
the most important properties of a mi-
croslip friction interface like the inter-
face between a blade root and disc.

Csaba’s ideas are fundamental in
understanding how blade roots cause
frettage if we were to treat the interface
between the blade root contacting the

disc in the same way Csaba treats fric-
tion dampers as a bar model acting on
a plain surface.

The behavior of the fretting men-
tioned (Ref. 4) demonstrates and details
how the contact region experiencing
microslipping can fluctuate by increas-
ing and decreasing in area, and the rate
of this fluctuation could have an effect
on the rate of fretting and/or fretting
fatigue. Csaba describes how this fluc-
tuating area of microslipping grows and
moves towards the center of a contact-
ing region as the tangential loading in-
creases. Then as the tangential load de-
creases, this area of microslipping will
begin to shrink away from the center,
back towards the edges of the contact
zone (if macroscopic sliding doesn’t
occur).

As the blade root and drum elas-
tic constants differ, and given that the
drum’s size is much greater than the
blade, all of the components’ stiffness
will differ relative to the other com-
ponents; slip may then occur under a
normal load due to centrifugal loading.
The blade loadings (both tangential
and centrifugal) on the top-side of the
blade root, and the walls of the groove,
will fluctuate due to changes in engine
speed and compressor revolutions.
This cyclic loading alone may induce
microslip and promote fretting dam-
age—thus inducing fatigue cracks in
the fretting zone (Ref. 16). The failure
of the blade root is caused by frettage
fatigue cracking of the root, which then
acts as a stress concentration. The crack
can then propagate across the root due
to high cycle fatigue, ultimately leading
to complete failure of the blade.

We also need to consider the effects
of friction damping and how it pro-
motes fretting fatigue. Friction damp-
ing in blade dovetail attachments is
often dominated by the microslip prop-
erties of the dovetail interface (Ref. 11),
and because it has been shown that
microslip can occur at the interface, it
then must be decided whether friction
damping is a curse or a blessing.

Allen, in his paper, “Friction Damp-
ing in Compressor Blade Dovetail At-
tachments” (Ref. 1), states that if fric-
tion damping is to be successfully
employed in preventing blade failures
due to vibration, then fretting wear and
fretting fatigue must be seriously taken
into account and given equal consider-
ation relative to the benefits of friction
damping.

While friction damping is evidently
advantageous in limiting blade-reso-
nant vibration, Lazan (Ref. 9) has high-
lighted in his Damping of Materials and
Members in Structural Mechanics, that:

“For the case of dry interfaces (met-
al-to-metal contact) coulomb friction
provides an important mechanism for
dissipating energy under cyclic shear
displacement. However, a joint opti-
mized for maximum dry-slip damping
is generally subject to serious fretting
and corrosion effects in those interface
regions having large cyclic slip. Such
interface surface deterioration may
cause the joint to drift from the opti-
mum conditions of damping and may
also initiate fatigue cracks, i.e.—the
type of damage that high damping in a
system exposed to resonant vibration
is intended to mitigate. The cure may
therefore lead to problems worse than
the original problem (Ref. 9)”

Reducing Fretting Action by How the
Contacting Surfaces Interact

Johnson (Ref. 7) says that an ideal
solution to the problem of fretting is to
eliminate all possibilities of microslip.
In Johnson'’s textbook Contact Mechan-
ics (Ref. 7), he states that two lessons
can be learned about avoiding mi-
croslip and ensuing fretting:

1. “(The) design should be arranged
so that the line of action of the
oscillating force is close to the
direction of the common normal of
the two mating surfaces.”

2. “('The) profiles of the two contacting
surfaces should be designed so
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that, when they are in contact and
under load, high concentrations of
tangential traction at the edge of the
contact area are avoided (Ref. 7).

Figure 2 shows the influence of the
1 : profiles of contacting bodies on mi-

‘ croslip and fretting. The top of Figure
2 shows how fretting occurs from com-
mon contacting bodies. The blade root
has radii, or arcs, as part of its profile,
so a similar scenario could occur when
the root is pressed against the wall of
the slot in the disc. The bottom diagram
(Fig. 2) is the ideal design scenario. This
means that any “sharp-notches,” which
can arise at the edge of the contact of
non-conforming surfaces, are to be
avoided.

Re-Design of Blade Root to
_ Reduce Fretting Fatigue
; M : The methods of eliminating microslip
j ' learned from Johnson and O’Connor
' (Ref. 8) could possibly be applied to the
actual blade roots themselves to pre-
vent failure from frettage fatigue. It is
not uncommon that small microcracks
may propagate straight across the blade
root and cause separation and total fail-
ure of the blade. If we were to eliminate
microslip at the edges of contact be-
tween the axial/circumferential blade
and disc slot, perhaps such fretting ac-
tion could then be prevented—as well
as failure from fretting fatigue and HCF
(high cycle fatigue). Waterhouse (Ref.
14) states that the influence of the actu-
al geometry of the contacting surfaces
can greatly influence the design appli-
cation. It is agreed that the incidence of
N fretting fatigue failure could be greatly
' reduced by attention to the design of
contacting components at the drawing
board and design stage of the blade root
interface.

Figures 3-5 show what the contact
surfaces look like for a typical circum-
Figure3 A typical circumferential blade root interface. ferential blade root interface.

Figure 4 shows that the radius or ex-
terior arc on the top of the root of the
blade could be forced against the in-
side radius/interior arc on the slot of
the disc due to HCF loading. Due to
the fact that the materials are deform-
able and the CF is not constant, but
fluctuating, the material is most likely
to experience microslipping within this
small region. As explained before, the

Figure2 Top diagram shows common contacting surfaces; bottom diagram shows the “ideal”
design solution (Ref. 7).

View on AA

View on AB
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fluctuating growth of the microslipping
area from the edges towards the center
of a contacting region as the tangential/
centrifugal loading increases, and then
the shrinking of the microslipping area
back from the center to the edges of
the contact zone as the tangential/cen-
trifugal load decreases, will most likely
cause fretting at point AA.

Point AA, near the top of the dovetail
flanks, is where most failures are seen
on blade roots due to fretting fatigue.
Allen (Ref. 1) has also shown that cracks
can originate and propagate across the
same spot, but on the slot of the disc—
not just the blade.

At point AB (Fig. 5), the root of the
blade will CF outward and fret against
the wall of the slot on the drum (as de-
scribed above); this is due to the de-
formable nature of any elastic material,
like titanium.

If you were to remove some of the
material by a chamfer, for example, to
allow the blade root/disc slot to deform
in these areas, then the material can-
not rub/fret against anything, as the
material has been removed. Figures
6-8 show how microslip could be elimi-
nated by the use of a chamfer machined
across the blade root to reduce any high
concentrations of tangential traction at
the edges.

Microslipping and therefore fretting
could possibly be eliminated if the ma-
terials are allowed to deform due to the
fluctuating centrifugal loads, but not
contact one another.

The fretting at the upper edge of the
bearing surface (points AA and AB)
can initiate a small crack, which may
propagate to failure if the alternating
bending stress due to blade vibration is
large enough. According to Waterhouse
(Ref. 14) the undercutting of the neck of
the dovetail could increase the fatigue
strength of the blade by a factor of two.

Waterhouse states that the use of a
relief radius at the flank edge greatly
improved the fatigue behavior, and can
prevent initiation of fatigue cracks. Fig-
ure 9 shows how the Waterhouse relief
radius can be incorporated into the cir-
cumferential blade root design.

Centrifugal Force
of Blade
fluctuating over
time

Very high chance of
fretting, which can produce
minute cracking across the
blade root

Y

Figure 4 View of Point AA.

Centrifugal Force of Blade

Very high chance of A .
e fluctuating over time

fretting, which can
produce minute cracking
due to fretting fatigue.
This results from the
material in this area
deforming and fluctuating
with the alternating loads

Figure5 View of AB.

View on AC

View on AD

Figure 6 The use of chamfers to eliminate microslip, therefore fretting.
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Figure 7 The use of a chamfer to eliminate
microslip at Point AC.

Figure 8 The use of a chamfer to eliminate
microslip at Point AD.

Figure 9 The use of an undercutting and a relief radius on the blade slot and the slot of the disc.
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Simpler Method of

Manufacture
Another advantage of this design is the
fact that the geometry is now simpler.
Usually the edges of the blade root are
manually rounded. But now that the
rounded edges and arcs are gone and
replaced with flat chamfers, it is sim-
pler and easier to manufacture and
can be reproduced many times on dif-
ferent blade roots. The dependence on
the skill of a technician and the varia-
tions in dimensions due to different
technicians’ abilities, etc., is completely
removed. The contacting faces on the
blade and inside the slot on the disc can
be exactly dimensioned on a drawing,
and with suitable manufacturing meth-
ods achieve the dimensions specified
on the drawing. This allows the area of
contact to receive equal mechanical
loading between all the blades because
the mating surfaces are no longer con-
sidered “Hertzian,” and are now com-
pletely flat.

Other Applications

This simple modification to the geom-
etry of the blade root can be applied to
axial blade roots and circumferential
blade roots on all the stages of a gas tur-
bine compressor, including the main fan
stage. This geometry can also be applied
to the fir tree roots of turbine blades. An-
other application is for involute gears,
where it could possibly prevent fatigue
in the roots of gear teeth. PTE
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Brush DC Motor Runs Along

Dan Jones, Incremotion Associates

Everything started in 1800 when Volta
developed the first DC battery. Fara-
day used the DC battery to develop the
first electric motor. It used brushes to
transfer the battery voltage and cur-
rent to the rotating disk rotor. This was

in mid-1831. Thus was born the brush

DC motor.

Construction

The slotted brush DC motor of today
comes in two basic configurations: the
wound field DC motor and the perma-
nent magnet DC motor. The key parts of
a DC motor include the armature (the
rotating part), the field (either a cop-
per winding or permanent magnet),
and a mechanical commutation sys-
tem consisting of a slotted commutator,
mechanical brushes with copper wires
connecting to outside terminals. The
commutator is connected to various
windings in a sequential pattern. The
two brushes ride on the commutator to
connect to the battery or outside power
source via the terminals as shown in
Figure 1. These brush DC motor types
are called slotted or iron core types.

Motor Operation

The DC motor is the simplest motor
type. Raise the input voltage and the
motor speeds up. Lower the voltage
and it reduces speed. Increase the mo-
tor’s shaft load and shaft torque and
armature current go up while the speed
goes down. The permanent magnet DC
motor is the most popular type, replac-
ing the three wound field DC motors
in many applications. Today the most Figure 1 Permanent magnet DC motor structure.
popular wound field DC motor has an-

other name—the universal motor—a

separate motor type because it can be

driven by AC and DC input power. The

permanent magnet DC motor version For Related Articles Search
operates linearly as shown in Figure 2.

()
It is a simple motor to control with an DC motor

outside variable DC power controller. at www.powertransmission.com
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If it is so simple to control, why then is
it being replaced in a wide range of ap-
plications? Well, the answer lies in the
motor’s life expectancy based on brush
wear and the resulting motor life.

Commutation System

It'’s the wearing away of the carbon or
metal graphite brushes that concerns
many. The mechanical contact between
the brush and the commutation trans-
fers voltage and current to the armature
necessary to generate motor torque and
speed. Since the brush wear can vary
under different current and speed com-
binations (and it is supposed to wear,
but not too quickly), it is very difficult to
predict motor operating life. Motor de-
sign engineers usually have experience
with a number of brush grades that they
can hopefully rely upon for use in new
applications. The brush manufacturers
can also assist the motor designer in se-
lecting the “right” brush grade.

Motor Variations

New applications foster new variations
for all motor types, and the brush DC
motor is no different. The ironless DC
motor is also called a coreless or slotless
DC motor. Developed just after World
War II in Switzerland, the ironless DC
motor eliminates the armature teeth.
Its armature is constructed as a self-
supporting copper wire winding basket
supported by an epoxy resin cylinder.

The permanent magnets occupy
a central position inside the copper
winding basket. This construction re-
duces the winding inductance into the
microhenry range. Silver brushes are
used to reduce motor resistance, allow-
ing this motor type to reach rated pow-
er efficiencies above 90 percent. Almost
all power output performance is below
100 watts for the ironless motor types.

Another form of brush motor is the
permanent magnet brush disk DC mo-
tor, very popular in the 1960s through

Efficiency

Horsepower

Current

Horsepower, Efficiency —3»

o Speed, Current —>

Torque

Figure2 Full speed/torque curve for a permanent magnet DC motor.

the 1990s and still made today. They
would be classified today as axial flux
DC motors. They produce lots of torque.
Their armatures are multi-copper
sheets in a thin pancake configuration.

Typical Applications

While slotted brush DC motors still
have many applications, particularly
in automotive auxiliary applications
(windshield wipers, window lift motors
and seat adjust motors), the brushless
DC motor (a competing technology) is
slowly gaining market share against the
slotted and the ironless brush DC mo-
tor.

The ironless DC motor has its market
niche in medical pumps, blood pumps,
precision scales, small robots, and
many other applications. One can ex-
pect the brush DC motor to be used in
a myriad of applications for many years
to come. PTE
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PowderMet 2013

Design Excellence Awards Demonstrate New PM Technologies

Winning parts in the 2013 Powder Met-
allurgy (PM) Design Excellence Awards
competition aptly demonstrate that the
technology is not resting on its laurels.
While capitalizing on PM’s traditional
strengths—net-shape capabilities that
contribute to lean operations, energy
and materials savings that enable more
sustainable manufacturing, and signif-
icant economic advantages that have
always been a hallmark—these exem-
plary components, fabricated via both
conventional PM and metal injection
molding (MIM), signal a push into new
territories.

Grand Prize Awards
Indo-US MIM Tec Pvt. Ltd. from Ban-
galore, India, earned a grand prize in
the automotive—engine category for a
sensing element, a threaded port, and
a support ring made for Sensata Tech-
nologies Holland BV. from Almelo,
the Netherlands. Fabricated via MIM,
these components are used in a sensor
kit that measures the inlet pressure of
the air-fuel mixture in each cylinder of
a passenger car engine. The length of
the threaded port creates complexity,
as do the thin walls and fragile features,
and the stringent customer require-
ments on visual aspects add to the dif-
ficulty of fabrication. This new applica-
tion is estimated to save the customer
50% over the cost of fabrication using
alternate technologies.

AMES S.A. from Barcelona, Spain,
was awarded a grand prize in the au-
tomotive—chassis category for a com-
pressor clutch that is part of an as-
sembly in a braking system for heavy
trucks and buses. The system stops
the compressor once the necessary air
pressure is reached, which saves ener-
gy and helps reduce the vehicle’s fuel
consumption by seven percent. Made
of a diffusion-alloyed steel, the com-
plex part is compacted on a CNC 400
mt press at a pressure of >87,000 psi to
achieve a required density >7.0g/cm?®
in any point of the part. Other proper-
ties include 66,000 psi yield strength,

2013 grand prize winners include raptor jaws (foreground), sensing element, port & ring, and tool
holder assembly (first row), compressor clutch, U-bracket & stop, and motor core stator (second

row) and transmission rotor (back row).

103,000psi ultimate tensile strength,
1% elongation, and 85 HRB hardness.
PM was the only technology capable of
producing this part at the customer’s
cost target.

Capstan Tennessee Inc. of Rock-
wood, Tennessee, was given the grand
prize in the lawn & garden/off-high-
way category for a transmission rotor
made for Caterpillar Inc. of Peoria, I1-
linois. The rotor mates with a magnetic
sensor that reads the rotating teeth to
generate speed data used for control-
ling the shift point of transmissions
powering large off-highway construc-
tion vehicles. Made of carbon steel,
this single-level part is pressed to a
density of 6.85g/cm? sintered, and
then re-pressed to 7.00 g/cm?.

5 2 Power Transmission Engineering —[ FEBRUARY 2013

Claw pole motor core stators made
by Burgess-Norton Mfg. Co. of Gene-
va, Illinois, won the grand prize in the
hardware/appliances category. The
parts are used to generate a magnetic
flux that interacts with a rotor and per-
manent magnets to produce torque in
a high-efficiency brushless DC motor
in an electric ceiling fan. Both halves of
the motor core are produced using one
set of tools: heated fixed-fill shelf die,
core rod, single upper punch, and six
thin-walled lower fill punches. Formed
from a high-compressibility inorgani-
cally insulated iron powder, the parts
are compacted with pressures exceed-
ing 67 tsi to a density range of 7.4-7.5 g/
cm?®, typical ultimate tensile strength
of 7,000 psi, and 19,000 psi transverse
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rupture strength. The parts are com-
pacted to net shape and require no
secondary operations. They belong to
a new generation of DC motors using
soft magnetic composite PM materials
to enable greater design freedom for
designers of electric machines.
Indo-US MIM Tec Pvt. Ltd.of Banga-
lore, India, received the grand prize in
the hand tools/recreation category for
a tool holder assembly made for Scin-
tilla AG of Solothurn, Switzerland. The
assembly that incorporates these two
MIM parts—a tool holder and a grip-
spring tensioning part—goes into a
woodworking tool for fine-detail carv-
ing. Part complexity made MIM the
obvious fabrication choice: no other
technology could produce the part as
an integral unit and deliver it in the
needed volumes at the target cost.
Made of a low-alloy steel, the parts
are supplied in the heat-treated con-
dition. Properties include 7.5g/cm?®
minimum density, 225,000psi ulti-
mate tensile strength, and 200,000 psi
yield strength. To overcome the pos-
sibility of distortion on the unsup-
ported open end, the design provided

supporting ribs. The grip support ring
was produced per print with the help
of one turning operation. The MIM de-
sign contributes to a lean operation for
the customer by substantially reducing
lead time through the elimination of
many processing steps.

Polymer Technologies Inc. of Clifton,
New Jersey, earned the grand prize in
the aerospace/military category for
two MIM parts—U-bracket and stop—
used in a Feedbox Support Improve-
ment Kit (FSIK) for an M249 squad
automatic weapon (SAW) used by the
U.S. Military. The device is designed to
hold various-size high-volume maga-
zine ammunition packs securely to
the gun. It extends the service life of
the weapon by enabling the soldier to
repair it in the field, thus avoiding the
cost to taxpayers of a new weapon,
which can be as high as $3,200. Drop
testing of the firearm with the device
attached proved the integrity of the
FSIK even while other components
were damaged. The innovative I-beam
and webbing design allowed the parts
to meet the 32-38 HRC hardness range
requirement and still maintain the to-

2013 award of distinction winners include shuttle (first row), actuator and fuel control gear segment
(second row), star shifter, hub adaptor and rack and pinion (third row) and rear cam cap and ramp plate
(back row).

tal weight of the kit below 3.5 0z. Mold-
ed from MIM-17-4 PH stainless steel,
the parts have >7.5g/cm® density,
130,000 psi ultimate tensile strength,
106,000psi yield strength, and 6%
elongation. The only secondary pro-
cessing of these near-net shaped parts
are a coining operation to the bracket
in order to achieve the tolerance re-
quired for the distance between the
notch and the through-hole, as well as
tapping the hole to provide necessary
threading. Both parts are black oxided
to remove their reflective properties, a
critical consideration for the safety of
the soldier.

FloMet LLC/A QMT Company of
Deland, Florida, was awarded the
grand prize in the medical/dental cat-
egory for a 17-4 PH stainless steel jaw
made for US Endoscopy, Mentor, Ohio,
and used in a Raptor grasping device.
Made via MIM, the jaws merge into
one design the features of both a “rat
tooth” jaw and an “alligator” jaw, com-
bining the functions of a grasper and
a retrieval forceps that surgeons use
to retrieve foreign objects in the body
during minimally invasive procedures.
The component design is enormously
complex due to its small size, thin-
wall requirements 0.25mm (0.010in.),
and features required to achieve full
functionality with the sharp talons
and teeth at net shape. The parts have
>7.5g/cm® density, 130,000psi ulti-
mate tensile strength, 106,000 psi yield
strength, 6% elongation, and 27 HRB
hardness.

Additionally, awards of distinction
were given to companies including
Indo-US MIM Tec, GKN Sinter Metals,
Burgess-Norton Mfg.,, ASCO Sintering,
FMS Corporation, Parmatech Corp.,
FMS Corp. and Polymer Technology Inc.

The awards were presented during
PowderMet 2013 in Chicago, Illinois
June 24-27. PTE
For more information:

MPIF
Phone: (609) 452-7700

info@mpif.org
www.mpif.org
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Global Distributed Gear Production

IS IT CONSIDERED OFF-SHORING ANYMORE, OR SIMPLY A BASIC REQUIREMENT FOR SUCCESSFUL LONG-TERM GROWTH?

Two significant gear producers from different ends of the
market in terms of volume have recently invested in addi-
tional manufacturing plants in Asia and Indjia. Is this invest-
ment in distributed geographic production the risk it once
was, or is it just a natural step towards servicing global cus-
tomers in a global market?

Terry Grubb, managing
director of U.K. precision gear
and aerospace contract man-
ufacturing company Micro-
precision, and Karl-Peter
SIimonN, managing director
of Bauer and senior vice presi-
dent of geared motors for Altra,
both express common motiva-
tion for similar expansion and
investment decisions.

Microprecision is a niche
market player with a serious
portfolio of clients. It has in-
vested in building a technology and manufacturing center
in Bangalore, India in order to service local customers and
increase volume production,
whilst German gearmotor
manufacturer Bauer has in-
vested in production in Eastern
Europe and now China in order
to provide service to global cus-
tomers locally.

There is a theme here that
follows the automotive model;
after global car manufactur-
ers and electronics giants had
shown how large-scale dis-
tributed manufacturing can be
made to work on a global scale
— by using localized production facilities, there was a wave
of initial investment in SME offshore manufacturing in the
late 80s and 90s.

This move, essentially a cost cutting exercise, resulted in
very bad press for many European, U.S. and even Japanese
SME companies, as the drive to reduce costs resulted in loss
of IP, quality issues and reduced investment in home mar-
kets. Many manufacturers pulled out of JVs and similar op-
erations to re-shore their production and gain control over
development and quality in the 2000s.

If you consider that the first wave, then the second wave
is definitely not looking to establish low-cost manufacturing
to re-export product into existing markets. The focus now is
in supporting customers who are successfully manufactur-
ing within fast developing economies and require the same
products and subcontract/supplier support that they enjoy
in their other global manufacturing bases.

Is this a safer place to be for SMEs now, allowing global ex-
pansion, and does it fit better into the deployment of a larger

Terry Grubb

Karl-Peter Simon
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business globally? Microprecision fits the high-technology
SME profile to a tee, selling advanced, often niche low-vol-
ume products at a premium based on the application of de-
sign and production knowledge and experience.

Bauer, on the other hand, is part of the Altra Industrial Mo-
tion Group, headquartered in South Beloit, Wisconsin and
is now the world’s largest producer of industrial clutches,
brakes, couplings and geared motor products. The sheer
volume of its production capability in Germany and abroad
makes it a substantial global player. The expressed intention
from both businesses is, however, remarkably similar, and
the hopes and aspirations, backed-up by direct experience,
are also similar.

“Our production facility in India is different to our U.K. op-
eration; it’s a clean sheet of paper build for a start, but it is
driven by the global demands of our customers,” said Grubb.
“There is a growing and thriving aerospace community in In-
dia, partly thanks to government funding and partly due to
the high caliber of local engineering talent. We may export
some of the products we make in India in larger volumes,
such as precision gear pumps, and many of the aerospace
components we make in short batches will continue to be
manufactured at our HQ in the U.K., but for small-to-medi-
um size volumes of product that need to be supplied locally,

Bauer’s gearmotor production line in Germany (shown
here) is being augmented by new manufacturing
facilities in Eastern Europe and China.
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the new India base is ideal. A common business language
helps, but it is by no means essential to our decision to ex-
pand in India. We find that business is global now, especially
for the larger aerospace, medical and automotive customers
we have, so if we are to grow with our client base we needed
to expand abroad.”

A major public step in Bauer’s current business expansion
plan was taken when the company opened a new assembly
plant in China. Contrary to current trends, the facility was
established to provide local availability to customers already
operating in China and develop local business, not, as other
manufacturers had done, to seek a low-cost manufacturing
base to import products back into Europe.

“Since building the world’s first com-
mercially available range of gear mo-
tors, Bauer has been recognized as a
pioneer in the technology,” Simon said.
“Under Altra’s commercial umbrella we
now find ourselves in a position where
we can look at the emerging markets,
especially the BRIC countries, and grow
our global presence. With this goal in
mind, the opening of our new facility
in China was a natural step. China is
currently the fastest growing economy
in the world, and with its recent an-
nouncement of a five-year plan that
connects its growth to increased effi-
ciency, our products now have an even
more relevant position in this market.

“While other manufacturers still
move to China in order to reduce the
production costs on the products they
sell to Europe, we have moved to China
to support our existing business there
and to create the foundations required

to develop new business for the local Chinese market. The
plant assembles and stocks our key products, which reduces
lead times on new motors and replacement parts significant-
ly. This means we can offer the same level of Bauer quality
and support in Asia that is enjoyed by our European custom-
ers at a competitive price, locally.”

For some gear production companies then, both SMEs
and larger manufacturers, multiple production sites around
the world are now a reality, not to drive down global costs,
but to support customers wherever they are in the world, re-
ducing transport and logistics time and cost and therefore
making gear production globally not ‘cheap’ but far more
cost effective and efficient overall.
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Wittenstein

ANNOUNCES NORTH AMERICA CEO

The Wittenstein Group, a glob-
al provider of mechanical and
electro-mechanical motion
control systems, has named
Peter Riehle as president
& CEO for Wittenstein North
America. In this role, Riehle
will be responsible to extend
Wittenstein’s reach into highly
specialized industrial markets
such as packaging automation,
semiconductor manufactur-
ing, robotics, aerospace and
simulation. He comes to Wittenstein with an extensive back-
ground in the precision technology and machine tool indus-
tries. Based in North America for over 16 years, he has held
senior executive positions at the Schaeffler Group, DMG
America, Weinig Inc.,, and Trumpf. This announcement
comes as Wittenstein expands their U.S. based manufactur-
ing facility, and during the launch of their new cyber motor
business unit in North America.

Timken

APPOINTS GENERAL MANAGER OF WIND ENERGY

The Timken Company recently announced the appointment
of Bradley K. Baldwin to general manager of wind en-
ergy. Baldwin joined Timken in 1995 as a sales engineer in
Charlotte, N.C. He has held
sales leadership positions in-
volving automotive, industrial
and distribution customers.
Baldwin has served in manage-
ment positions as well, most
recently as general manager
of process industries original
equipment sales for Asia and
wind aftermarket business de-
velopment. A native of San An-
gelo, Texas, Baldwin earned a
bachelor’s degree in mechani-
cal engineering from Texas A&M University in College Sta-
tion, Texas. He is a member of the American Wind Energy
Association.
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QA1

NAMES SCOLES PRESIDENT

QAl, an industry leader in
performance shocks, rod ends
and suspension components
for motorsports, is excited to
announce the promotion of
Melissa Scoles to presi-
dent. CEO and Founder Jim
Jordan announced the news,
stating “QAl is fortunate to
have someone with Melissa’s -
broad skillsets to assume this position within the company.”

Scoles has been associated with QA1 since she was a teen-
ager, as Jordan is her father. She started at the company fold-
ing boxes and worked the company’s trade shows during
college. She then worked through every department at the
company, taking a break to get outside experience and attain
her MBA from Carlson School of Management. She studied
in both Europe and Asia while earning her degrees. When
she returned in January of 2011, she joined the QAl team
again as vice president of marketing, to be quickly promoted
to executive vice president and now president.

In the past couple of years, Scoles has helped lead the
company to several milestones. She oversaw the acquisi-
tion of CAP Auto Products and Edelbrock’s Suspension Divi-
sion, adding over 350 American-made suspension products
to QAl’s product offering. She has also been integral in or-
ganizing QAl’s new Composite Component Group, which
will be introducing a variety of carbon fiber filament wound
products to the market for late 2013 and 2014. Currently, she
is leading a project to expand QA1’s manufacturing space to
accommodate the company’s growth over the past couple of
years.

Hartford Technologies

APPOINTS SALES ENGINEER

Hartford Technologies an-
nounces the appointment of
Dave Kelley as sales engi-
neer for the Great Lakes and
Midwest Region. Kelley has
extensive experience with ap-
plication engineering for bear-
ing products, including preci-
sion balls, needle rollers, dowel
pins, cages, and custom bear-
ing assemblies. He will provide
ongoing support for Hartford’s
expanding customer base from his Michigan ofﬁce Hartford
Technologies is a leading global manufacturer of precision
metal components for OEM applications, with TS/ISO certi-
fied manufacturing facilities in the United States and China.

Motion Industries

RELEASES LATEST MIHOW?2 VIDEO

Motion Industries, a distributor of industrial maintenance,
repair, and operation (MRO) replacement parts, has released
a new video on their “MiHow2” channel (www.mihow?2.
com), the product/application solutions series. The instruc-
tive video series’ goal is to share practical industrial applica-
tions that viewers can adapt in their own facilities.

A supplier of cable and hose carrier/management sys-
tems, Tsubaki KabelSchlepp performs the demonstration in
the video titled, “How to Increase the Life of Your Cables and
Hoses in a Dynamic Cable Carrier” The video can now be
viewed online at www.mihow?2.com.

“Maximizing the life of any part is important to all com-
panies watching their bottom line,” said Randy Breaux, Mo-
tion Industries’ senior vice president of marketing, product
management and strategic planning. “I think Tsubaki Ka-
belSchlepp demonstrates this process well by showing how
a properly sized carrier, coupled with the correct cable and
hose choice and installation, can avert pre-mature failure.”

Each MiHow2 video was filmed in a workshop setting, and
features the Motion Industries host with a guest from one of
the market-leading industrial manufacturers—demonstrat-
ing a product or application. Additional MiHow2 videos are
scheduled to be posted to the new channel in coming weeks
and throughout 2013.

Napoleon Engineering

ANNOUNCES CUSTOM BEARING CAPABILITIES

Napoleon Engineering Services (NES), an ISO9001:2008 and
AS9100C certified custom bearing manufacturing, bearing
inspection and bearing testing facility, has announced its
complete custom bearing manufacturing capabilities for
spacecraft, satellites, launch vehicles, rotorcraft, and other
aerospace related requirements.

With a core competency in high-precision custom ball and
roller bearings using superelastic Ni-Ti alloys; wear resistant,
high life materials and coatings; and advanced design tech-
nologies, the company has cemented its position as a key
resource for bearing manufacturers, distributors and related
OEMs.



@[}

Specific to aerospace and space-related technologies, NES
products and services support a diverse range of applica-
tions, including, but not limited to satellite arm actuation,
antennas, fuel pumps, ram air turbines, and rocket engine
valves. In addition, the company’s bearing manufacturing
is complemented by its unique capability to offer highly
specialized programs into this market sector, including the
reverse engineering of Typed Certified aircraft bearings for
FAA Certification, required for bearing OEMs which were
not integrated into an aircraft at the point of initial design,
and who are seeking their own PMA.

AutomationDirect

LAUNCHES NEW MERIT BADGE WITH BOY SCOUTS

AutomationDirect.com has teamed up with the Boy Scouts of
America to inform and inspire the nation’s youth about pro-
gramming. The 2013 National Boy Scout Jamboree was held
in mid-July at the Summit Bechtel Reserve in the mountains
of West Virginia, where AutomationDirect, Radio Shack, VEX
and the Boy Scouts of America launched the brand new Pro-
gramming Merit Badge.

The new merit badge is designed to introduce youth to
various kinds of software programming. At the National Jam-
boree, 40,000 Scouts had the opportunity to learn about the
Programming Merit Badge using tutorials to understand pro-
gramming theory for embedded controllers, robotics, and
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ladder logic using the CLICK PLC. Scouts then performed
the different programming tasks in order to receive the new
Merit Badge. Reports indicate over 800 Scouts lined up to
earn the new badge. The Programming Merit Badge is avail-
able to all Scouts through the Scouting Merit Badge Program.

Joan Welty, marketing director for AutomationDirect.com
says, “AutomationDirect is extremely excited to participate
in getting this new Programming Merit Badge introduced
to the Scouts. We believe that the future of our industry lies
with the talented minds of our youth and we want to do ev-
erything possible to encourage them to explore the exciting
world of factory automation. During this 10-day Jamboree,
several thousand young people have learned just how intui-
tive programming can be with ladder logic and the CLICK
PLC. This is a big win for the future of factory automation and
the manufacturing industry, and we are proud to play a part.”

Stober Drives

EXPANDS U.S. OPERATIONS

Stober Drives, Inc. has added a 50,000 square foot building
to its Maysville, Ky. campus to maintain its reputation as
providing the best people, processes, products, and perfor-
mance in the drives industry. “We believe in unsurpassed
customer service support, including fast delivery,” said
Peter Feil, general manager at Stober Drives. “We have a
standard delivery of one day. The fast delivery is not the re-
sult of a stock of preassembled gearboxes. Every unit is built
to order to match customer specifications.”

Stober manufactures quiet, highly-efficient, durable gear-
boxes. Focusing on motion control and power transmission,
Stober has expanded into the global market for applications
including robotics, material handling, packaging, machine
tool, medical equipment, food, beverage, semiconductor
manufacturing, aerospace equipment, printing, and general
automation application.

“This expansion is all a part of our emphasis on being the
gold standard in the industry,” said Feil. “The additional
space has allowed assembly, customer support and ship-
ping to grow, maintaining our focus on giving the customer
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the best experience possible. All phone calls are answered
within three rings or less, quotes are completed in one hour,
and every unit is shipped filled with application specific lu-
bricant”

Stober is especially sensitive to customers who are in a
breakdown situation. Emergency orders have no expediting
fee and are shipped in 24 hours or less.

“Downtime is huge because all operations stop until a
company is able to get a new part,” said Feil. “We are the
company people can rely on to get them up and running
again.” Emergency support is available 24 hours a day, seven
days a week for any location in the United States.

Igus
CONTINUES GROWTH TREND

Igus Inc. is continuing its growth trend. Despite difficult mar-
ket conditions in 2012, Igus managed to increase turnover by
five percent and finished the year on a record high. Igus is
counting on “organic growth” this year, too. Within the con-
text of a long-term investment program, significant capital
will be directed at new product divisions, the expansion of
existing product lines as well as global logistics and produc-
tion. In 2012, Igus supplied products to more than 175,000
customers all over the world and was able to ship more than
4,200 shipments in average per day from its 13 global dis-

patch centers. The ReadyChain division - pre-harnessed En-
ergy Chains and Igus continuous-flex Chainflex cables - grew
at an astonishing high rate: around 341,000 pre-harnessed
cable systems left world-wide production facilities last year.
Igusis expecting additional growth from new product groups
including semi-finished goods, ball bearings, spindle drives,
electric actuators, and on-site assembly programs. Each
product is now developed and marketed in separate busi-
ness divisions with additional staff, space and production fa-
cilities. The number of employees increased last year to a to-
tal of 2,175, a seven percent increase. For customers, things
remain simple. As before, they can contact sales engineers
for Energy Chain Systems and for dry-running bearing tech-
nology. In addition, there is an expanded team of industry

specialists providing support to sales engineers in the fields
of machine tools, packaging machines, construction ma-
chinery, cranes, the agricultural sector, material handling,
medical technology, energy sector, automotive production
and robotics.

Hoerbiger

MAKES CHANGES TO DRIVE TECHNOLOGY SEGMENT

On July 17, 2013, the board of directors of Hoerbiger Holding
AG gave the green light for a generational change at the top
executive level of the strategic business unit drive technol-
ogy. At his own request, Dr. Siegmar Schlagau, mem-
ber of the Hoerbiger Group executive board and head of the
strategic business unit drive technology, will relinquish all
his management responsibili-
ties at the Hoerbiger Group in
several steps during the coming
months. He will be succeeded
by Thomas Englmann,
currently managing director of
Hoerbiger Kompressortechnik
GmbH, Schongau, and head
of serial compressors business
segment. He will be assuming
responsibility for the strategic
business unit drive technol-
ogy in several stages beginning in September. A successor
has also already been found for Englmann from within the
Group: Oliver Gratzel. He is currently head of the hydrau-
lics and pneumatics segments
in the automotive comfort sys-
tems business division.

Englmann, an industrial en-
gineer, has been an expert in
the automotive business for
many years. Even before he
started working for Hoerbiger,
he had already held several ex-
ecutive functions for a supplier
in the industry. He has been
managing director at Hoerbiger
Kompressortechnik GmbH, Schongau, since 2006 and is re-
sponsible for various product categories that are developed
worldwide, produced and delivered to global and local cus-
tomers for many years. Over the past few years, he built up
the important future markets of China and India for his Se-
rial Compressors Business Segment.

“It’s time to make room for the next generation!” says Schl-
agau. “It's important to me that I hand over the reins with
sufficient time.” He will stay with the company as a consul-
tant after handing over his responsibilities.

Under the leadership of Schlagau the strategic business
unit was strategically repositioned through wide-reaching
changes over the past few years. The systematic focus on the
synchronisation technology business segment for passen-
ger car transmissions has proven its value. New, innovative
products that will once again set standards in the industry
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are ready for the market. The Hoerbiger CompactLINE syn-
chronization was recently introduced. It uses a unique func-
tional principle. It offers significant savings in weight and
size, while still providing the greatest level of comfort when
changing gears.

Englmann will assume responsibility for around 1,600 em-
ployees across six locations in Germany, China and Canada.
“It is important to us to ensure that such a complex role can
be handed over to the successor with as much care as pos-
sible’} says Dr Martin Komischke, CEO and chairman of the
Hoerbiger Holding AG executive board. “For this reason,
the board of directors and executive board have reached an
agreement with Schlagau and Englmann under which these
responsibilities will be transferred in several stages.”

This ensures a seamless transition in management for
both the serial compressors business segment and at Hoer-
biger Kompressortechnik GmbH. Gratzel, also an industrial
engineer, will be taking over the reins there on September 1,
2013. Over the past few years, Gratzel has made a significant
contribution with innovative, competitive product concepts
and new strategies, to help lead this business division out of
a difficult crisis.

“Thomas Englmann and Oliver Gratzel, the two executives
who will be moving up into new, responsible positions, have
shown what they are capable of over the past few years at the
Hoerbiger Group,” says CEO Dr. Martin Komischke. Hoer-
biger targets managerial staff and employees for promotion
with the goal of retaining good employees at all levels in the
company, to develop them and offer suitable career pros-
pects.

Schaeffler

DESTROYS 26 TONS OF COUNTERFEIT ROLLING BEARINGS

Rolling bearings of various types and sizes are conveyed by
the gripper arm of an excavator into a scrap press with aloud
crash. The bearings leave the press chopped and broken into
pieces or so badly damaged that they are rendered unusable.
Large-size bearings with an outside diameter of more than
one meter, which are even too big for the scrap press, are
destroyed with a cutting torch. All these bearings are coun-
terfeit products marked with the INA and FAG brand, which
were confiscated in raids. The objective of this operation is to
make these bearings unusable.

After a spectacular operation in 2007, in which around 40
tons of counterfeit bearings were destroyed at the Schaef-
fler company site in Schweinfurt, and numerous other op-
erations to destroy counterfeit goods worldwide, around 26
tons of counterfeit bearings with a value of more than one
million euros were destroyed this time at the premises of IN-
TERSEROH Franken Rohstoff GmbH in Schweinfurt. A large
proportion of the counterfeit products originate from raids
at bearing distributors in Europe, for example, in Italy and
Great Britain. But some of the counterfeit bearings are also
from Germany. “Brand and product piracy is not a phenom-
enon that is limited to Asia or South East Europe. It also takes
place right on our doorstep’, says Ingrid Bichelmeir-B6hn,
leader of the Global Brand Protection Team at Schaeffler.
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“The German and
European markets
are no longer only
flooded with coun-
terfeit luxury or
consumer goods,
there is also an
increase in coun-
terfeit  industrial
products that are
relevant to safety

such as rolling
bearings”.

The spindle
bearings, spheri-

cal roller bearings,
ball bearings and
needle roller bear-
ings scrapped dur-
ing this operation
are only part of the
confiscated coun-
terfeit  products.
The majority were disposed of locally under the supervision
of the relevant national authorities.

The counterfeiting of rolling bearings and the distribu-
tion of these products are consistently pursued by Schaeffler
worldwide and may lead to prosecution in some cases. Not
only is there the threat of claims under civil law for cease and
desist orders, damages and the submission of counterfeit
products for destruction, but also the threat of prosecution
under criminal law in conjunction with a fine and/or impris-
onment if necessary. The economic losses caused by coun-
terfeit products are very difficult to estimate. In addition to
lost sales proceeds and the damage to the company’s image
due to low-quality goods, high costs are incurred for the in-
vestigation, confiscation and correct disposal of bearings.

Not only are the companies that manufacture brand name
products and conduct complex research, development and
quality assurance damaged, but also the companies who
install counterfeit parts and their customers. A current case
from Switzerland proves once again that significant damage
can be caused by the failure of a rolling bearing when it is a
safety-relevant part in machines and facilities. Due to a cus-
tomer complaint by a Swiss company, it became apparent
that a counterfeit cylindrical roller bearing was fitted during
the repair of a machine. Hot running occurred after only six
months, despite regular maintenance. This was noticed in
good time by the customer, however, it still resulted in repair
costs of around 17,000 euros, which exceeded the value of
the bearing many times.
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Duke
University Conference Center,
Durham, North Carolina. The
American Bearing Manufacturers
Association (ABMA) continuing
education program will get attend-
ees up to speed on bearing basics.
This course will offer knowledge
in rolling bearing types, bearing
loads and applications, mounting
methods, contact stresses, bearing
load sharing, bearing pre-load,
materials for ball and roller bear-
ings, concepts in friction, ball and
roller bearing deflections, failure
modes and life standards. Attendees
will receive a copy of Rolling Bearing
Analysis, Essentials Concepts of
Bearing Technology, 5th Edition
as well as continuing education
units upon successful completion of
this course. For more information,
visit www.americanbearing.com.

Indiana Convention
Center, Indianapolis, Indiana. Gear
Expo is a biennial event designed
exclusively for the gear industry.
For three days, gear buyers and
manufacturers network and build
relationships that benefit their
respective companies. Attendees
see firsthand the latest technology
on the market and discuss trends in
the industry with experts. Exhibitors
have the opportunity to meet face-
to-face with attendees and other
exhibitors and will display more
than 750,000 pounds of machinery
on the show floor. Thousands
of professionals from around
the United States, international
manufacturing hubs, and emerging
markets conduct profitable business
transactions and collaborate on the
innovations that make their opera-
tions more streamlined. The ASM
Heat Treating Society Conference
and Exposition is co-located with
Gear Expo 2013. For more informa-
tion, visit www.gearexpo.com.

Hilton Molino Stucky, Venice, Italy
EPTDA’s annual conventions are
highly acclaimed by PT/MC profes-
sionals as being a leading event in
the industry, providing time- and
cost-saving solutions for expanding
business networks and enhancing
knowledge. This professional
industry summit is hosted annually,
generally at the end of September,
and is open to both members and
non-members. Attendee benefits
include a premier connection hub
for global PT/MC distributors

and manufacturers, an executive
networking event gathering over 300
PT/MC key decision-makers, B2B
meeting platform for distributors
and manufacturers, an educational
program featuring prominent busi-
ness leaders as keynote speakers,
local company visits and extensive
opportunities to discuss busi-

ness issues, best practices and
innovative ideas both formally

and informally. A diverse social
program is available for partners and
spouses during the event. For more
information, visit www.eptda.org.

J.W. Mar-
riott Desert Springs, Palm Desert,
California. The theme for this year’s
Industry Summit—“Working With-
out a Net?”— reflects how, despite
all of the communications bombard-
ing us daily, it takes collaboration to
find the right information to move
your company forward. Fortunately
for those in the power transmission/
motion control distribution channel,
the PTDA Industry Summit offers a
support net through the extensive
opportunities to discuss business
issues and develop innovative
solutions. On average, more than
550 delegates—the industry’s top
executives representing 240 com-
panies—will network and conduct
business at this year’s Industry
Summit. In addition to being a
cost-efficient and powerful connec-
tion hub, the emphasis on current
events and economic trends can
provide you with the net you need
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to be more secure in your plans for
your business moving into 2014 and
beyond. Highlights include educa-
tional workshops, peer networking
forums, one-on-one meetings and
an optional golf outing benefiting
the PTDA Foundation. For more
information, visit www.ptda.org.

Los Angeles
Convention Center. Motion Control
2013 is a conference and pavilion at
WESTEC 2013. This conference is
focused on the latest trends and ad-
vancements in the design and opera-
tion of motion control systems and
power electronics for manufacturing
and industrial applications. Covering
motors, drives, automation systems,
power electronics, controls and sys-
tem integration, the event includes
best practices in designing motion
control systems for ultimate output
and performance utilizing the latest
components and technologies the
industry has to offer. Attendees will
discover how new technologies are
improving performance, energy
efficiency and providing cost savings
for OEMs and industrial operations.
Design and system engineers with
OEMs and R&D engineers will
find solutions in electric motors
and drive systems, semiconductor
products, electronics, linear motion
technology and motion systems for
lean manufacturing and process
control. For more information,
visit www.motioncontrolexpo.com.

Doubletree Hotel, Rose-
mont, Illinois. This educational
conference will deliver hands-on in-
struction into practical maintenance
techniques and offer roundtable
discussions with industry peers. The
Innovations Showcase will focus on
the newest products and technolo-
gies in hydraulics and pneumatics. It
is hosted by the International Fluid
Power Society, the FPDA Motion and
Control Network and the National
Fluid Power Association. For more
information, visit www.nfpa.com.
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POWER PLAY

For the Seabees, hazardous construction
zones have always been part of the job

Dovyouknowoncethe U.S.was
in an officially declared state
of war (December 1941) with
Japan and Germany that, un-
der international law, the use
of civilian labor in war zones
became illegal? (That’s because
civilian workers resisting enemy mili-
tary attack were subject to summary
execution as “guerrilla fighters”) Do
you know during the D-Day invasion
of Normandy that the Seabees were
among the very first to hit the beach
(as members of naval combat demoli-
tion units)? That in the teeth of relent-
less machine-gun fire, entire squads
were decimated before reaching shore
when enemy gunfire prematurely det-
onated their explosives?

Nevertheless, they were successful
in opening holes in the enemy’s stout
defenses.

Do you know that Ward Cleaver was
a Seabee?

Or maybe your introduction to the
Seabees was the 1943 John Wayne film,
The Fighting Seabees. According to var-
ious online sources the film is credited

with helping to attract much-deserved
attention to the valuable work done by
the battalion.

The early history (www.seabeehf.
org): The first Seabees were seasoned
enough — if asked — not to go looking
for any left-handed monkey wrenches,

Builder 3rd Class Joseph Flowers, assigned to the Naval Mobile
Construction Battalion (NMCB) 15's Convoy Security Element, throws chains
under a pallet of sandbags while constructing a bunker in support of the
Afghanistan National Army. (U.S. Navy photo by Mass Communication

Specialist 2nd Class Daniel Garas/Released)

as the emphasis in recruit-
ing them was placed on
work experience and skills.
But to find recruits with the
necessary qualifications,
physical standards were relaxed in
comparison with the other branches of
the military. And in illustration of early
wartime patriotism, it was discovered
that several men past 60 had managed
to join up, although the age range for
enlistment was 18-50. Indeed, during
those first uncertain days of the war the
average age of a Seabee was 37. But ear-
ly in 1943 voluntary enlistments were
halted by President Roosevelt and men
for the construction battalions had to
be processed through the Selective Ser-
vice System. The result: Seabees were
now of a much younger average age,
but they joined the group lacking the
necessary skills.

The exploits of the Seabees — young
and “old”— in wartime leave us with
much to be grateful for. But things
change—and so over the years have
the Seabees. Early on, beginning with
their formation in 1942 as a “milita-
rized, U.S. Naval Construction Battal-
ion” — or CBs — they were known pri-
marily for their demolition, road and
airstrip construction prowess. But the
Seabee of today is someone proficient
in any number of engineering sectors
and applications, often working as cer-
tified mechanics in,
for example, power
plants or as mechan-
ics for aircraft; diesel;
refrigeration;  elec-
tronics; hydroelectric
machinery; and elec-
tric motors.

If there’s a problem
with gearing or elec-
tricals, today’s Sea-
bees are trained to
fix it. And isn’t that a
good thing when you
consider all the U.S.
companies looking
for competent people
to do the very same
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“We Build, We Fight”

Seabees motto

thing? After all, most Seabees aren’t
military lifers; after their discharge
they will be looking for good-paying
work in the field they were trained for.

So there you go — hire a Seabee!

Consider: condition monitoring is
the manufacturing buzz term du jour,
correct? Now take a look at the areas a
typical Seabee is trained up for as a cer-
tified construction mechanic: diagnose
and troubleshoot equipment failures;
repair and maintain diesel and gaso-
line engines; adjust and repair ignition,
fuel, electrical, hydraulic and steering
systems; work with hoisting and jack-
ing equipment, power tools, measuring
instruments, gauges and meters; lubri-
cating equipment; maintain and repair
tires, batteries, brakes and valves; and
perform shop management functions
such as maintenance scheduling and
spare parts inventory control.

IfI'm an OEM, job shop, or just about
any other hirer of manufacturing per-
sonnel, I'm going to be doing some re-
verse recruiting of Navy Seabee veter-
ans. And, they are combat-ready with
no background check needed.

Consider thisaswell: Seabees earned
33 Silver Stars and 5 Navy Crosses dur-
ing World War II; 272 enlisted men
and 18 officers were killed in combat.
More than 500 Seabees died in con-
struction accidents. In addition to the
European theater, the Seabees were at
Saipan, Guadalcanal, Tarawa, Anzio,
and much, much more throughout the
Pacific. At war’s end 325,000 men had
enlisted in the Seabees, representing
dozens of skilled trades.

Since WW II, the Seabees have been
a vital part of every major U.S. military
action — from Korea to Afghanistan.
That is quite a resume, a resume that
continues to evolve right along with
advancing technology.

One that serves the nation well in
war and peace. PTE
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Our MOVIDRIVFE’ is
Sexi-lingual!

That’s right...our MOVIDRIVE inverter can
speak at least six fieldbus languages. It

can also substantially reduce the load on
your main PLC and drastically improve its
performance. All with zero programming!
Forget about C++ or C#. Simply enter your
parameters and go. You’ve made a large
investment in your control system. So, keep

your bus and leave the driving to us!

EURODRIVE

seweurodrive.com / 864-439-7537 — Driving the World —
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