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Do | Have to Go to Gear Expo?

A lot of gear manufacturers are having sweet dreams these
days...

Ahh, business is great! The people and machines on

my plant floor are all working hard. Customers keep

placing orders. We’ve just installed new machines to

expand capacity, and we’ve got more on order. Cash
flow has never been better...

But dreams have a funny way of turning, don’t they?

[ can’t stop running. Even though I'm exhausted,

[ can’t stop, not even for a second. Everyone needs a

vacation, and 1 feel like I'm last in line! Sure, business

is great, but every time I look over my shoulder, there

are new ()I‘(J(KI‘S, new ()[7[)()[’[”}'11‘[1‘()5‘ and more work to be

done. Sure, cash flow is great, but I've been borrowing
left and right to pay for new equipment. I've got employ-

ees to hire—and train! Where is the finish line?

Many of you have told me lately how busy you are, and that
Gear Expo is the last thing you want to think about right now.
Maybe you aren’t quite to the point of waking up in cold sweats
about it, but a number of you feel like you can’t spare an hour
to walk the show floor—Iet alone two days. To quite a few that
I’ve talked to, Gear Expo seems like just one more task to add
to an already long list.

But it’ll be alright. Just take a deep breath and try to relax.

I strongly believe that it is important for you to attend the
show, but maybe it will be all right if you don’t go. There, I
said it.

If you feel like you’re too busy for Gear Expo, fine. You’ve
probably earned the right to stay home. If you’ve been there,
done that and feel like skipping this one, it probably won’t be the
end of the world. But just because you’re not going doesn’t mean
somebody else from your company shouldn’t.

SEND SOMEONE ELSE.

Instead of looking at the Show solely as a potential machine
tool buying experience, remember that it’s also a unique educa-
tional experience.

As I’ve said in the past—and as AGMA has started to echo
in their advertising—I believe that Gear Expo offers the largest
gathering of gear manufacturing machinery and gear manufac-
turing experience under one roof anywhere in the world. On the
floor you are able to meet sales engineers, service engineers,
and often times, the designers and builders of the machines and
tools themselves. You can also meet the very top executives of
all of the manufacturers, who have insight into where the gear
machines and gear tooling industry is going in the foreseeable
future. If there’s a crystal ball for the gear industry, it’s there on
the floor of Gear Expo.

Rather than bringing the regular crew that has been com-

www.geartechnology.com

ing every two years, maybe it’s time to introduce some of your
newer, younger engineers and operators to the show—not only
to start developing relationships with the exhibitors at the 175
booths, but also to avail your company of the 18 presentations at
AGMA'’s Fall Technical Meeting; AGMA’s Gear Manufacturing
Basic Course Training School Presentations; the three SME gear
seminars held concurrently with the show; and the presentations
being held in Gear Expo’s Solutions Center (see page 46 for
details).

There are plenty of educational opportunities to be had at the
show. Surely someone at your company could benefit from this
type of gear knowledge and experience. And if they benefit, your
company benefits. So even if you can’t attend, send someone to
Gear Expo. Some time in the future, you can’t or won’t be able
to go anyway. If you're already among those who’ve seen their
fair share of Gear Expos, maybe now is the time to think about
passing the reins onto someone else. The opportunity only comes
once every two years, and this type of knowledge and experience
is cumulative.

I know that it could be very easy to blow off the show, but if
you see value in having this collection of knowledge available to
you, all in one place, all to be seen and discussed in four days’
time, then you need to make the commitment to have someone
from your company attend this Show. You can’t be two places at
once, but your company can.

Maybe doing so will put your mind at ease.
Maybe doing so will be good for your company’s future.

Maybe doing so will keep those nightmares at bay.

Publisher & ‘Editor-in-Chief

P.S. See our coverage of Gear Expo, beginning on page 32.
You’ll find a show map, list of exhibitors and interviews with
some of the companies who will be there. The same information
is also available online at www.geartechnology.com/gearexpo.
And if you do come to the show, please visit us at booth #210
and enjoy a complimentary cup of espresso or coffee.
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Determining the Knowledge Base
Uncovers a Company’s Core Competencies

John Walter, president and CEO, Precipart Corporation
Abby Dress, associate professor, Long Island University

The gear market globally exceeds
$45 billion today and is growing. Most of
the business is dedicated to automotive
needs, according to a report funded by
the Gear Research Institute (Energetics
1). So, what happens if a company is
based in the United States and does
not manufacture
automotive gearing?
How can a company
grow its business
or plan for growth
when its niche area
only accesses the
smaller part of the
pie?

Add to the mix

operate today. Poor or incorrect
decisions for a company could spell
disaster for their futures. However, it is
often difficult to measure a company’s
decision-making abilities for long-term
growth. Many chief executive officers
simply look at various inputs and outputs

are engaged in constant evaluation
to determine whether their product
applications have been achieved
through engineering and production
methodologies to meet the expectations
of their customers. These areas now
are calculated and reviewed regularly
for appropriate
performance. of
course, the next
question  is: If
customers are
satisfied, why should
a company look
any further, except
to meet that need?
To be so customer-

the fact that some focused without
gear orders are the perspective of
headed to producers the marketplace,
with lower labor Is yourcompany selling a $2 gear when it could be selling a $500 assembly? however, could

costs in China, India
and Eastern Europe. Then there is the
increasing competition from other
technologies that substitute for gears and
ultimately reduce the dollars available in
certain gear sectors in which a company
operates. In particular, electric motors
and hydraulic systems are appropriating
certain gear applications and potential
revenue. What markets then should be
considered a best fit with a company’s
production capabilities is mostly likely
the best question to ask.

All of these factors shape the
environment in which gear companies

www.geartechnology.com

with the resulting revenue streams or
lack of them. This, in turn, leads to
identification of cost and profit centers.
But, really this is a short-term view.
Though this strategy often provides
valuable information, it really does not
take into consideration market trends.
A perfect case in point: 75 percent of
the gear work is targeted to automotive
contracts. Should a company address
this demand? Or, better yet, how should
it compete to increase its share of the
remaining 25 percent?

Obviously, gear industry managers

September/October 2007

put a company in

jeopardy. A case in point is IBM. It
missed changes occurring in the early
days of the personal computer market
due to its customer-focused philosophy
and clone policies, which allowed other
companies to be created to develop
these products and capture its business.
Sometimes, however, more
sophisticated analysis is needed for the
business as a whole. The “make or buy”
choice to meet customer expectations
is just one way to discover whether to
manufacture parts in-house or outsource.

The decision either way could be an
continued
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avenue for the company to reduce costs
or increase revenues and profits. It may
be an incentive to increase capacity and
add customers in new markets at the
same time. A decision also may expand
the market base—increasing the value
of a company’s existing share without

increasing the actual share percentage.
This means as the market grows, the
company grows, too. This is not a very
proactive approach, but many businesses
take this growth route.

Perhaps, however, the most import-
ant consideration is the determination
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of what the company does best. What
are the skills of employees or what is
the knowledge base that the company
possesses?

Management and marketing guru
Peter F. Drucker believes that it may
seem simple to define what specific
knowledge a business owns and at which
itexcels. However, aknowledge analysis
takes practice. In fact, few questions
force management into an objective look
at itself as does the question: What is
our specific core knowledge? (Drucker
117). This really is the critical decision-
making determinant for longer-term
growth, for it determines a company’s
core competencies.

Knowledge is not static. It changes.
It can become enhanced and also can
become obsolete. A product line related
to a specific set of information also can
disappear as new technologies take
over. Remember the rotary phone? A
better example, for instance, is Boeing’s
787 fuselage. Now it is manufactured as
a composite barrel wound on a frame as
opposed to a riveted aluminum skin.

There are different options today
in the gear industry to take advantage
of molded and sintered gears, like
those using net surface technologies.
Likewise new materials, such as high-
strength complex steels and synthetics,
permit the use of smaller gears in
certain applications. Key to success
is the identification of knowledge
throughout the organization, from

Manufacturing and assembling a complete
gearbox, such as this 3-stage planetary unit,
may be more profitable and allow a gear man-
ufacturer to take better advantage of its core
competencies.
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engineering design to purchasing
and production. Such identification
helps a company optimize its resource
utilization, capitalize on new programs,
and stay tuned up for any type of market
challenges.

But, one of the first assessments of
a company’s knowledge base is related
to revenue. Is the company giving away
some expertise in order to manufacture
a gear, gear assembly or gear system?
Maybe the company has an engineering
department that reviews customer
drawings for manufacturability and
then recommends changes. While
this counseling helps facilitate the
company’s own production process and
keep costs in line, this review is a step
that adds value to the customer.

As such, a value-added activity
should be associated and tracked with a
fee—whether or not a company actually
charges the customer for the service.
After all, a company expends resources
when it conveys built-in knowledge—
first to evaluate a drawing, and second
to suggest alterations—whether or not
this involves a redesign or different
materials to increase the program’s
manufacturability and the customer’s
requirements. Knowledge about this
resource permits it to be targeted for a
separate revenue stream down the road.

Knowledge and revenue are tied
in other ways, too. A company may
devote, for example, 20 percent of
its resources to a program that yields
only five percent of its total revenue
for the year. Is this a wise decision for
deployment of resources?

Maybe the decision to take on a
highly specialized program enables
the company to prove itself in a new
product or new market. An articulated
arm prosthetic project may position
the company as a leader in gearing
excellence and design. Reputation helps
capture work and perhaps higher pricing.
The program, moreover, may serve
potentially as a prototype to acquire
new business and engage in a higher

level of design and manufacturing. It
also allows the company to increase
its skill base and expand its core
competencies at the same time.
Another way a company leverages
its knowledge and revenue is through

different kinds, however. One involves
designs for production like a company
that manufactures a fuel pump—a
mature product. It can license its
production elsewhere. This permits
the company to earn income from its

licensing. This may

involve two
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up capacity, while it concentrates on
developing technologies and acquiring
new programs.

At the same time, a review of the
company’s products may reveal that
a group of them can be standardized
for sales licensing agreements. A look

at outside sales channels may relieve
some pressure on an internal resource
as well. It is important to assess what
an outside source knows about the
product’s parameters and application.
The knowledge base continues to play a
critical role in decision-making.

The Gear Motions
Grinding Network
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Some situations also force a
company to explore size limitations
or added capability. A company may
consider taking on more downstream
work, such as assembly work, because
it has usable space, capable individuals,
and engineering know-how. The $2
gear that is purchased by a customer
now can be supplied in an assembly
that generates $500 of income and
contributes more profit to the company.
Another manufacturer, forexample, may
make gears up to 6" in diameter. It then
receives a requirement from a customer
for gears that are 8" in diameter. Is this
worth exploring?

Here is where a company’s
knowledge base drives awareness of
core competencies onto the playing
field. Should the company leverage
its assets and look at these requests as
opportunities? Knowing what makes
up the company’s assets helps. These
are its core competencies, which really
can be defined as its people’s expertise,
equipment capability, workflow process,
production quality, facility layout, and
available space, etc. How these assets
are utilized for cost, timing, capacity,
and quality affect the decision to take
on new or different work.

Maybe individuals with specialized
knowledge should be promoted and
supported with other staff or with
added equipment. These can involve
added expenses for the business, which
likewise canincreaserevenues overtime.
If the company has licensed production
partners, this may work, too. Moreover,
strategic alliances in which companies
collaborate with other manufacturers
can broaden the reach of both entities for
specialized capability, larger programs,
and global applications. These typically
are fiduciary relationships, which also
can be informal.

Determination of a company’s
knowledge base is key to successful
decision-making forlonger-term growth.
It provides an accurate picture of what
its people know and what the company
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Ed Gallow, supervisor of the assembly department of Precipart Corp.

does best. Periodic evaluation, maybe
annually, isimportant. To take advantage
of market globalization, capture new
business, and compete with lower-cost
foreign producers, U.S. gear companies
must take stock of their expertise as they
widen their horizons. Gears remain “the
most efficient, cost-effective means of
power transmission available in many
applications, a fundamental advantage
that will continue to bolster gear use
in many sectors of the economy”
(Energetics 10). The company that has
a profound understanding of itself and
of the segments it serves is one that can
best address its own future, as well as
the future of its markets.
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For more information:
Precipart Corp.

90 Finn Court

Farmingdale, NY 11735
Phone: (631) 694-3100
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E-mail; sales@precipart.com
Internet: www.precipart.com
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New Gleason® 245 TWG Gear
Grinder offers fast, accurate
and economical solutions.

Complementing Niagara'’s full range of

CNC and electronic gear grinders is the

Gleason 245 TWG, High Speed Threaded

Wheel Grinder. This latest technology in

high speed production grinding will meet

your most demanding needs on PRICE,

on QUALITY and on TIME.

¢ Eliminate process related deviations
and heat treat distortion

e Maintain critical size consistently

¢ Eliminate undesirable excitations via
direct drives

* Affordable hard finishing using
unthinkable metal removal rates

* Optimize contact and load carrying
characteristics via algorithmic software

Contact Niagara Gear and put our
world class, precision gear grinding
team to work for you today.

1-800-447-2392
Fax: 716-874-9003
e-mail: info@niagaragear.com
www.niagaragear.com
941 Military Rd, Buffalo, NY 14217

NIAGABA

GEAH GORPORATION

GROUND GEAR
SPECIALISTS
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Haas
Simple Innovation #18
Direct Gear Drive

True Geared-Head

: The Haas EC-630 is a powerful 50-taper HMC with a
true geared-head. Our unique design couples the motor
directly to the spindle through a Haas-built, high-
precision gearbox. This smooth-running system is very
efficient, and offers tremendous thermal stability The
two-speed gearbox provides 450 ft-lb of torque for
heavy material removal, and speeds to 6,000 rpm for
finish cuts.

s
LN L]
T
s
-

To simplify service, the EC-630 spindle, gearbox and
motor are assembled as a single modular unit that is
easily removed and installed, if necessary.

%

Haas Automation, Inc. ¢ Oxnard, California ¢ USA | 800-331-6746 | www.HaasCNC.com



Koepfer
America

LAUNCHES
LARGE-SCALE
CNC HOB
SHARPENING
MACHINE

Koepfer America developed the new
KFS250 CNC hob sharpening machine,
which is based on its KFS100 series.

The KFS250 series has a high-
speed, direct-drive grinding spindle,
and the ability to sharpen to AGMA
“AAA” quality.

According to the company’s press
release, the KFS250 series’ most distin-
guishing characteristic is its large grind-
ing capacity: 10" maximum hob diame-
ter and 12" maximum hob length. Plus,
the KFS250 provides a maximum
work-spindle-to-tailstock distance of
25". The five-axis CNC control is man-

T

aged by a compact GE Fanuc panel
with a touch screen color display and
conversational programming. The con-
trol panel swivels flat into the body of
the machine when not in use.

KFS250 series is suitable for car-
bide and high-speed steel tools using
vitrified, CBN or diamond abrasive.
The series also features pre-loaded
linear guide ways, AC servo motors
with pre-loaded ball screws for linear
axes, integrated crane for loading and
unloading larger hobs, high-volume
coolant flow for wet grinding, and a
centrifuge filtration system that is inte-
grated into the machine bed for a sin-
gle, consolidated footprint and shop
floor cleanliness.

According to Koepfer’s press
release, the clarity of the filtration
system is rated at 2 to 5 microns. The
KFS250 series sharpens both straight-
gash and spiral-gash hobs.

Koepfer America will be displaying
a KFS100 hob sharpener, a Koepfer
Model 300 hobbing machine, Monnier
+ Zahner & Lambert-Wahli fine pitch
hobbing and worm-milling machines,

www.geartechnology.com

September/October 2007

and Wenzel GearTec gear inspection
machines at Booth #122 during Gear
Expo 2007.

For more information:

Koepfer America

635 Schneider Drive

South Elgin, IL 60177

Phone: (847) 931-4121

E-mail: sales@koepferamerica.com
Internet: www.koepferamerica.com

GEAR 17


http://www.geartechnology.com
mailto:sales@koepferamerica.com
http://www.koepferamerica.com

PRODUCT NEWS

Morgan
Advanced
Ceramics

INTRODUCES
NEW
COATINGS
FOR THE
RACING
INDUSTRY

* Profile Gear Grinders - CNC
finish grind gears inona
setup—to AGMA 14—wath
fagt changeover—machine
howas small batch production

Worm Grinders - grind single
and mult-start worms—£ZK,
£, ZM, LA ar frea form—6 arc
second index capabla

Gear Hobber Retrohits -

in figld brain transplants

or complete remanufacture
in our shap

Steening Rack Milling
Machines - auto load
production cell machine
mall racks i 35 seconds to
a 0.4 Ra finish

Talk to us about your
gear machine needs at
Gear Expo, Booth 468,

Worms are on the menu.

50 ARE ALL THE REST OF THE GEARS YOU MAKE!

150 S001 2000 Cordied Dualisy Syatem

MHHUFACTURING
Better Gears Faster”

£XM Morth Leawi Road
Wairam OH $48E5 USA

Phone; 300 247, 7M1

Faac 330 847 EX2D

Wabk Sila: weees drabs mig Com
E-Mail infolldrakesdy com
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The Diamonex Products divi-
sion of Morgan Advanced Ceramics
(MAC) introduced its Diamonex®
Diamond-like Coatings (DLC) for the
performance racing industry.

The DLC coating is a thin-surface
coating that provides high hardness,
improved chemical resistance and low
friction. Best suited for applications in
the high-performance racing industry,
the DLC coatings increase wear life
and reduce surface friction of internal
engine components, including intake
valves, wrist pins, spring retainers
and cylinder sleeves. The DLC coat-
ings also offer the same attributes when
camshafts are coated. According to
the company’s press release, the DLC
coating provides 40% less friction than
chrome coating and 10% greater sur-
face hardness than tin, leading to less
friction-oriented power loss and more
wear protection.

In addition to the aforementioned
improvements, the coatings also reduce
engine sludge build-up, allowing the
engine to maintain balance for more
horsepower.

Other Diamonex DLC racing indus-
try applications include coating shock
shafts and fork tubes for motocross and
motorcycle racing. This helps reduce
friction, which minimizes scoring on
critical surfaces of these components.
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Using patented plasma chemical
vapor deposition (CVD) technologies,
Diamonex Products creates a coating
with chemical and physical properties
comparable to diamond, but without
long-range crystalline order.

Diamonex DLC coatings are
applied to the product at near-ambi-
ent temperature and can maintain
tight dimensional tolerances. A high
degree of vapor ionization is used in
Diamonex Products’ DLC processes.

For more information:

Morgan Advanced Ceramics

Phone: (800) 433-0638

E-mail:
ussales@morganadvancedceramics.com
Internet:
www.morganaadvancedceramics.com

Sunnen’s
SV-310 Bore
Sizing System

DESIGNED

FOR SMALL
ENGINES,
COMPRESSORS

Sunnen’s new SV-310 vertical
CNC honing system combines a choice
of tooling options, large work enve-
lope, and 762 mm (30") stroke for bore
sizing of small and medium-sized gas/
diesel engine blocks, large gears, air
compressors, aerospace parts, refrig-
eration compressors and similar small
or large multi-bore parts.

A work envelope of 1,016 mm

(40") x 1,778 mm (70") and weight
capacity up to 909 kg (2,000 Ibs.) pro-
vide versatility for processing a wide
range of parts. An optional tool-guide
assembly and variety of bore-diameter
gaging systems combine with a servo-
controlled X-axis travel of 1,143 mm
(45") to allow automated honing of

multi-bore blocks with high precision.
Straightness sensing capability pro-
vides a display of the bore profile dur-
ing the cycle. Combined with a pat-
ented, servo stroking system, it allows
the SV-310 to auto-dwell in any part
of the bore to correct straightness auto-

matically in a short cycle time. The
continued

Rotek
Engineered
Seamless Rolled Rings

e ——

Rotek Incorporated offers a wide selection of seamless rolled rings

in aluminum grades, and in carbon, stainless and alloy steels. All are
certified, all are traceable. Rings can be produced in diameters from

18 inches to 160 inches, heights to 20 inches and weights to 8,000
pounds. Available profile configurations range from simple rectangular
cross sections to complex shapes, including flanges, grooves and tapers.

At Rotek, we have one purpose in mind: to produce high-quality
rings designed for optimal performance in a specific application.
We achieve this goal through three basic principles:

Employ our metallurgical and engineering expertise gained in over
forty years of design for rolled rings for slewing ring bearings.

Provide a superior production process by maintaining a manufacturing
facility that utilizes state-of-the-art equipment and processes.

Provide complete heat treating and machining capabilities to supply
rings in the stage of completion that meets our customers’ needs.

For more information on how Rotek can meet your rolled ring requirements contact:

Rotek Incorporated

A ThyssenKrupp Technologies company

1400 South Chillicothe Road * Aurora, Ohio 44202 - 1-800-221-8043
Visit us at www.rotek-inc.com

=
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SV-310 can be used to hone parts with
inside diameters from 19-200 mm
(0.75-8.00"), depending on the tool
options selected.

Designed for automated process-
ing of mid- to high-part volumes, the
SV-310 features full-height access
doors and an enclosure preconfigured

%\INOVATIVE
YNAMIG;

CREATIVE,
GHALLENGING
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Immediate Opportunities in
+ Challenging Aerospace Careers.

The Purdy Corporation is a leader in manufacturing flight critical

Aerospace manufacturing opportunities offering
stablllty, job satisfaction and growth are available

® Gear Management - Aerospace Manufacturing

® Gear Engineering - Process, Planning & Manufacturing
® Gear Machining - Spiral Bevel and Parallel Axis ® ID/OD Grinding
® Gear Metrology ® Gear Box Assembly and Testing

An Equal Opportunity/Affirmative Action Employer.

Take your career to a whole new level, contact us at
860.649.0000 Ext. 226 or e-Mail to finance@purdytransmissions.com

for use with robotic part loading sys-
tems, while the CNC control includes
a built-in automation interface. A 20-
amp power supply and multiple E-stop
contacts add versatility and allow auto-
mation control. Setup is simplified
with a three-axis hand wheel for fine-
tuning X-axis position, vertical stroke

transmissions
- byPurdy.

Jet engine and rotor components including
gears, gear boxes and transmissions for
OEMs and the United States Government.

in the following areas of expertise;

® CNC Programming {Unigraphics) -
Gear Box Housings, High Speed Machining,

Excellent benefit and relocation packages.

1946 - 2006

THE PURDY CORPORATION
60 YEARS OF EXCELLENCE

www.purdytransmissions.com
586 Hilliard Street, Manchester, CT 06042, USA « Phone 860-649-0000, Fax: 860-645-6293

Proud Supporters of
America’s Military.
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and tool feed. The Windows®-based,
color touch-screen control features
multi-language capability, pull-down
menus, unlimited capacity for job set-
ups, and programmable custom tools.

In addition to optional in-process
air gaging, a variety of optional post-
process air-gage systems can integrate
with the control for SPC data collec-
tion, as well as automatic compensa-
tion of size, taper and straightness. The
control allows easier programming of
multiple bore positions.

The SV-310 is built on a malle-

" able iron base for rigidity and vibration

damping. The machine’s servo-con-
trolled, straight-line stroke motion is
driven by a ballscrew at rates of 1-160
strokes per minute, while a powerful
5.5 kW (7.5 hp) spindle provides ample
torque for fast metal removal with tools
outfitted with metal-bond cubic boron
nitride and diamond abrasives or stand-
ard aluminum oxide and silicon carbide
stones. Oversized, lubed-for-life guide
ways for horizontal and vertical axes
provide smoother operation.
An optional T-slot table 800 x 1,545
x 45.5 mm can be mounted on the cast-
ing base, along with an elevated fixture
frame for holding all types of fixtures.
The SV-310 can be equipped with
a wide range of Sunnen tooling, such
as the new PH precision multi-stone

~ tool. The PH tool can hold as many as

continued
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Leadlng the World
¢ In Induction
" Heating Technologies.

INDUCTOHEAT

An Induciciherm Group Compay

Inductoheat has been leading the world in induction Induciion equipment for the

heating technologies for over 40 years by offering aulomaolive industry

product lines ranging from general purpose machines Revolutionary power supply design
to custom engineered, fully automated induction Process development & metl. lab.
heating systems. With global technical support, Inductor design, build & repair dept.
our enginearing excellence has no boundaries.

Whether you're performing heat treating, forging, Altermarks! support & service dept.
or another thermal process, Inductoheat can 24-hour hotline: 888/241-8386

put the heat where you need it for quality parts. Inductoheat. Inc.

32251 N. Avis Dr.
For more information, call B00/624-6297 or visit www.inductoheat.com Madison Heights, M| 48071
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just a gear company.
Dur engineered mothon

— control devices explore

the surface of Mars and
wisualize the human body
in diagnostic probes.

A leader in developing
motion control solutions,
Precipart has served the
medicalfsurgical, dental,
optical, robotics, oil field,
aviation, avionics,
telecommunications,
scientific instrumentation
and defense industries
since 1979,

We design and manufac-
ture all types of gears
and gearboues for actua-
tors, gear motors, RVDTs,
and instrumentation used
for demanding applica-
tions in varying environ-
ments. Through our
expertise and experience

ready for your next chal-
lenging assignment.

Qur total value-added
approach alsa is a win-

tage of our technical
capabilities in advance of

your quote with a feasi-
hility study, Our experi-
ence in design, materials
and manufacturing
through a detailed
assessment can provide
you with an optimum
solution that saves you
time and cost.

Try us on your next
program, We offer
prototypes for your
qualification needs.

Precipart is ready for you.

TO CONTACT LS
FREOIPART CORPORATIOIN

& Bt ol the Ge=biirtmor
Farrmingdale, New York 11735
Tel: 31 £88 300

Fax: 631 &54 4006
W PRI O

Means Precision Paris



12 stones for optimum straightness and
roundness on bores 76.2—190.5 mm
(3.00-7.5"), while delivering efficiency
in mid- and high-volume production.
It is available in single or two-stage
configurations, along with optional,
integral air-gaging for in-process mon-
itoring.

For more information:
Sunnen Products Co.
Phone: (800) 325-3670
E-mail: sales@sunnen.com
Infernet: www.sunnen.com

Trico Corp.’s
Dispensers

LUBRICATE
CRITICAL
PARTS DURING
MACHINE
OPERATION

Trico’s new Streamliner grease
dispensers are an alternative to manual
lubrication. These units are designed
for applications where it is essential
to have a precise amount of grease
delivered. Machine and plant down-
time due to critical component failure
is also reduced.

Units provide variable feed rates
lasting from two weeks to 24 months.
Trico’s Streamliner grease dispensers
feed up to eight lubrication points.
They also provide precise metering
of lubricant in remote areas up to 30
feet. They are equipped with electro-
mechanical drives to adapt to various
grease applications.

According to the company’s press
release, the Streamliner grease dis-

pensers have high operating pressures
to flush contaminants out and for multi-
point lubrication. The economical res-
ervoir capacities, up to 500 cc, provide
for fewer replacements and less dis-
posal. A UL explosion-proof unit is
available as well.

www.geartechnology.com
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For more information:
Trico Corp.

Phone: (800) 558-7008

E-mail; Ikiepert@tricocorp.com
Internet: www. fricocornp.com
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’ EMAG’s BA S03 vertical machin-
E mag s New ing center is designed as a monobloc

VM C enclosed on three sides and topped by
s a gantry and combines a minimal foot-
A P P |_ Y print, extreme rigidity and protection

of guideways and drive components

S | M U I_ T A N E O U S against the ingress of chip particles and
FIVE-AXIS coolant

Its degree of rigidity is increased

M A C H | N | N G by the box-in-box design of the three-

axis unit and features ball screw drives

<<< NEW MACHINING CAPABILITIES >>> in the linear and direct drives in rota-

Visit us at Gear Expo Booth 712 RABID 4 ncp) sy ry axes. The torque drives guarantee

# .-.G‘:..:rr .||:.;- 900

backlash-free operation and a gantry
drive in the Y-axis ensures parallel

LEADING TECHNOLOGY FOR ECONOMICAL GEAR GRINDING. movement of the slide, even where cut-
ting forces exert off-center pressure.

The direct drives for the swivel axes,
in conjunction with direct measuring
systems, offer a positioning accuracy

it @i e enlyi, e EXTERNAL GEARS of +/-5 angular seconds. This ensures

¢ Gear diameter 50-1000 mm .. . .
particle inspect, and available nital gentlertdiital(wce a)l)ove table 260 1360 mm the p051t10n1ng accuracy Tp achieved
! xial stroke (max

etch inspection. This facility will be Helix angle 45 % 907 in the machining area of the BA S03

Module
. Profile height 41 mm (extend ) 1
home to our new Hofler Rapid 900 Grinding wheel width 60 mm ) N is 0.01 mm to VDI DGQ 3441. The
Grinding wheel diameter 400 m

gear grinder. This machine offers the Table load 3000 kg acceleration of up to 10 m/s2 linear

Riverside Spline & Gear is proud to and on board gear inspection you can assure your gear will meet
announce its latest addition arriving your design specifications. Come visit us at Gear Expo 2007
this November, 2007. A new 9000 and find out why many refer to us as their job shop.

sq. ft. gear grinding facility complete

latest in form grinding technology. INTERNAL GEARS axis speeds of max 75 m/min and rota-
Workpiece diameter 230-950 mm

With AGMA class 14+ capabiliy, Face il o diameter 2600 ry axis speeds up to 50 rpm ensure that
Grinding wheel width 30 mm idle times are kept to a minimum.

The company has been offering
manufacturing solutions utilizing twin-
spindle, five-axis machining processes
since 2004.

“Our twin-spindle solution gives us
an advantage over the single-spindle
process, especially when it comes to

manufacturing of impellers, which calls

1509001:2000 Certified
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for relatively few tools. All it usually
involves is between three and five tool
changes. With the SW chuck, the work-
pieces are quickly loaded and unloaded.
In fact, the twin-spindle design of the
BASO3 allows us to double produc-
tion times,” says Erik Pfeiffer, man-
ager of technological development
at Schwibische Werzeugmaschinen
GmbH.

According to the company’s press
release, the SW is applicable for small
batch production. Where parts are
milled from solid stock, the raw mate-
rial (aluminum or titanium) is held in
two concentrically clamping universal
chucks. Emag says this makes resetting
quicker and easier as all component
variants can be clamped in the same
chuck.

To arrive at a cycle time that is as
accurate as possible and generate and
optimize the NC program in the early
stages of the project, SW employs the
3-D machine simulation system eM
RealNC for its five-axis machining
operations. All NC axes are param-
eterized (speed, acceleration, jerk rate,
V-constant, etc.) for the purpose. In
the same way, movements of the chain
type tool magazine are simulated to

be able to assess the time taken for
tool changes as accurately as possible.
Canned cycles and subroutines are also
displayed. Users find security in study-
ing possible collision factors and reduc-
ing idle times. With the simulation,
Emag aims for realistic cycle times that
provide a basis for optimal capacity
planning before a chip has fallen.

For more information:
Schwdbisch Werkzeugmaschinen
GmbH

Seedorfer Strape 91

Germany

D-78713 Schramberg-Waldmdssingen
Internet: www.sw-machines.de
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Still Quiet
After All These Years

For more information on all that

Arrow has to offer and how we can

assist you with your gearing requirements,
please call or visit our website—and learn why
our gears are still quiet after all these years.

BB

At Arrow Gear, we are
celebrating our 60 year anniversary.

From our years of experience, we are widely
recognized as a leader in the precision gear
industry, and as a producer
it P 2301 Curtiss Street
Downers Grove, IL 60515
(630) 969-7640
WWWw.arrowgear.com

i - of high quality products that
0 ﬂu run smoothly and quietly.
INTERNAYI SRS
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Northbrook, IL 60062 :
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Alpha Gear
Drives

INTRODUCES
NEW
GEARHEAD

The inline basic precision alphira
product from Alpha Gear is packaged
in a lightweight aluminum case and
offers power-dense and maintenance-
free operation.

According to the company’s press
release, the alphira’s mounting dimen-
sions make it suitable for low-preci-
sion applications.

Technical characteristics include
four sizes (40, 60, 80, 115), a weight
of 2.53 kg, efficiency greater than
95%, low noise level, simplified motor
mounting, service life of more than
20,000 hours and lifelong lubrication
and sealing.

For more information:
Alpha Gear Drives

E-mail: info@alphagear.com
Internet: www.alphagear.com

Meister
Abrasives

DEVELOPS
EXTERNAL
PRODUCT LINE

Meister Abrasives USA recently
developed a line of external abrasive
products.

Bruce Northrup, general manager of
Meister Abrasives USA, says users re-
port cycles up to 20% faster and/or cost

per part reductions up to 30%.
continued
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TRANSMISSIONS ARE OUR PASSION

GETRAG Corporate Group, the leading independent automotive transmission
and driveline systems manufacturer in the world, is currently seeking exemplary,
dedicated and innovative employees to join our dynamic and growing team.

GETRAG Transmissions Corporation is actively recruiting in the following areas:

Engineering Control Systems Engineer
Product Development Mechanical & Electrical Engineer
Direct Buyers Transmission Calibration Engineer

Supplier Quality Engineers Software Architect
Program Manager Software Engineer
Pro-E Designer Systems Engineer

To advance your career today, log on to: www.GETRAG.ISG2.com

Or send resume and cover letter to: GETRAG Corporation, Attn: Candace Turczyn,

35533 Mound Road, Sterling Heights, M| 48310, 586.354.5413

GETRAG Corporate Group is an Equal Opportunity Employer
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Precision. Passion. Partnership.




Why Grind and Groan? Just
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Meister’s external wheels are

customized for each application and
feature top-shelf raw material and
state-of-the-art bonding technologies,
including its newest high-performance
bond HPB. Furthermore, wheel specifi-
cations can be tuned to provide consist-
ent high-volume manufacturing or the
versatility that allows smaller shops to
use a single wheel on a number of dif-
ferent applications.

Applications include O.D. cylindri-
cal, creep feed, surface, double disk,
wafer backgrinding, as well as fine
grinding and lapping. The most active
markets for these products include the
medical, aerospace, semiconductor,
optical, tool and die, and automotive
industries.

For more information:

Meister Abrasives USA, Inc.

201 Circuit Dr.

North Kingstown, RI 02852

Phone: (401) 294-2530

Infernet; www.meister-abrasives.com

Product News is updated
online. For the latest prod-
uct information, go to
www.geartechnology.com
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Pico
Chemical’s
New Solvent

REPLACES
HAZARDOUS
MATERIALS
FOR GEAR

CLEANING

Pico Chemical Corp released its
Pico Solv NPB as a new-technology,
chlorine-free solvent cleaner that is
manufactured specifically to replace
hazardous and chemical solvents that
clean gears.

The new cleaner removes cutting,
machining, lubricating and stamping
oils as well as greases and protective
waxes. It evaporates quickly, has no
flash point, is chemically stable and
leaves no films or residues.

According to the company’s press
release, metalworking plants, metal
service centers, fabricating and fin-
ishing facilities and rebuild shops are
target consumers. Typical applica-
tions include oil removal from screw
machined parts, dirty electrical com-
ponents, oxygen service cleaning and
coil-to-coil metal cleaning.

For more information:

Pico Chemical

E-mail: jmanfreda@picochemical.com
Internet: www.picochemical.com

FAST.
PRECISE.
RELIABLE.
EASY TO USE.

Sharp hobs cut faster and truer. That’'s a
fact; but every hour your hobs spend at the

sharpener, is an hour they’re not producing.
Index Technologies provides a Fast,
Reliable service that you can count on.

Now with PLC Upgrade by North East Technologies
www.northeast-technologies.com
Precision gearmaking requires precision sharpening.
Protect your Investment. Prevent Non-Conformance.
*Stripping & re-coating service also available.

\\\\l/
:; I n d eXTechnoIogies

P 4 Gear Tool Reconditionin
l'.|‘\ 9

PHONE: 440.895.HOBS (4627)eFax: 440.331.0516
21135 LORAIN ROAD «FAIRVIEW PARK, OHIO 44126
WWW.GALLENCO.COM

Gear Workholding.

If it's hard to hold...
the answer's not
hard to find.

When it comes to workholding solutions for gear machining, N.A. Woodworth
provides a wealth of technical knowledge, expertise and engineering assistance
that sets us apart. Our various designs include our Universal Gear {UG) and our
newly developed Pitch Line (PLD) diaphragm chucks. We have the product to fit
your process. All built with exacting standards to provide the best workholding

solutions for gear machining. Give us a call.

N.A. Woodworth

Workholding Worldwide
2002 Stephenson Hwy. ® Troy, Michigan 48083
800-544-3823 » Fax: 248-743-4401

ITH Workholding an 1S09001: 2000 Registered Company

www.geartechnology.com ’ September/October 2007
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207 - 65" Diameters

2.3 Week Deliveries®
Materel m Stk

Carbon, Alloy &3
Staimnless Steel

Same Day Quoles’

L T

ﬁEE-i;—: o

2-3

Call 1-800-569-1420
wwwmaomnesrolledrings.com

Fax 814-459-8443
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PRODUCT NEWS

Emuge

INTRODUCES
NEW THREAD
MILLS

Emuge Corp. introduced a new
series of miniature solid carbide thread
mills that are optimally designed for
easier machining of difficult materials
such as stainless steels, titanium, K-
Monel, Hastelloy, and Inconel.

The line is suitable for a variety
of applications, including those in the
medical, aerospace, defense, and com-
puter industries.

According to the company’s press
release, the new thread mills eliminate
the possibility and consequences of tap
breakage. Thread mills are available
in both one-flute and three-flute ver-
sions, with the latter being suitable for
high-volume output needs. The new
thread mills remove manual opera-
tions by eliminating the need for hand
tapping during full bottom threading
applications. Bottom threading can be
performed to within 1 pitch. The mini-
ature thread mills function with exter-
nally supplied coolant and eliminate
the need for thread cutting oil, so parts
and coolant reservoirs are not contami-
nated.

The new miniature solid carbide
thread mills include an easily control-
led pitch diameter and offer precise
thread depth controls, up to 2xD, so
that one tool can be used for both
through and blind holes. Overall
length of the thread mill is 1 5/8"
(41 mm) with a shank diameter of
1/8"(3.175 mm). The line includes
thread sizes of #0-80, #2-56, #4-40,
#5-40, #6-32 and #8-32 and cutting
diameters from 0.045-0.124" (1.143—
3.15 mm). Thread length ranges from
0.125-0.328" (3.175-8.33 mm).

www.geartechnology.com

For more information:
Emuge Corp.

1800 Century Dr.

West Boyslton, MA 01583
Phone: (800) 323-3013

E-mail: emuge@emuge.com
Internet: www.emuge.com

Toyoda
Machinery

INTRODUCES
NEW TURNING
CENTER

Toyoda Machinery will introduce
its newest machine line at the Canadian
Machine Tool Show from October
15-18 in Booth 3600 with its new
Canadian distributor Elliott Matsuura.

The inverted turning centers have
a traveling inverted spindle that allows
for direct part pick up and delivers
improvement over other chip manage-
ment designs. A mono-block polymer-
ized concrete-filled, steel fabrication
base delivers vibration damping.

The horizontal SX Series has a 40
horsepower, 6,000 rpm spindle (with a
15,000 rpm spindle option). The spin-
dle has double the driving force on the
Y-axis with a ballscrew and motor on
each side. A column helps support the
spindle’s cutting power to maintain
accuracy in hard ferrous materials and
maximize tool life. The new machines
are available with 550 mm or 630 mm
pallet sizes, and the table load capacity
is 2,860 Ibs.

For more information:
Toyoda Machinery Co.

Phone: (847) 253-0340

Internet: www.foyodausa.com
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Powerhouses.
Gear Hobbing Machines
HF 900 - 3000.

-lZ00]

[ Visit us at GEAR EXPO
booth 100.

Historically known for their leadership and innovation in Gear Grinding Excellence —
today Hofler is likewise a leader in large gear hobbing machines with their revolutionary,
highly accurate and powerful torque motor table drives, high horsepower spindles, all
cast iron construction and available on-board gear inspection. www.hofler.com

Also see the Rapid 900
gear grinder in the
adjoining Hofler booth 200.

' HOFLER
8755 Ronda Drive, Canton Michigan 48187 Phone 734-416-9300 AT I | KEE
www.greatlakesgeartech.com Fax 734-416-708 5
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The Unofficial
Guide to
Gear Expo 2007

October 7-10, 2007
Cobo Conference/Exhibition Center

iV I ViR

- = --d-p_.-'ll-.-....__.-.|--_-..:ulr.'llluk| - : | Detroit, Ml

FOOD SERVICE AREA FOOD SERVICE AREA

ALPHABETICAL LIST OF EXHIBITORS

See page 33 for these listings arranged by booth number. All

listings current as of August 8, 2007. See www.gearexpo.com

or www.geartechnology.com for updates.
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|| n u B B [ Advanced Nitriding Solutions LLC 717
H e52l753 u AGMA/AGMA Foundation 400
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= 2 z nz : ::2:3 f\ 2 Z American Bearing Manufacturers 711
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= IE- IIE IE . MII§ T E kR American Metal Treating Co. 409
B “ HM ntormet Cafe ﬁ American Stress Technologies 433
I = 434 - American Wind Energy Association 704
B H H@ 731 732 Ancon Gear & Instrument Corp. 614
= I EH . 728 Ann Arbor lMochine Gear 562
B n Technologies
I n 7 Applied Process Inc. 548
] Arrow Gear Co. 472
I n n Ash Gear & Supply Corp. 645
I :Z B&R Machine & Gear Corp. 508
Barit Infernational Corp. 542
I n "} [Bevel Gears India Pvt. Ltd. 656
= n » Bodycote Thermal Processing Inc. 568
I “ Broach Masters/Universal Gear Co. 544
= Broaching Machine Specialties Co. 435
ENTRANCE Cadillac Machinery Co. Inc. 210
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Canton Drop Forge 721 Hanik Corp. 700
Capstan Atlantic 448 Harbin Tool Works 716
Carraro Argentina 564 Hexagon Metrology 761
Chamfermatic Inc. 469 HobSource Inc. 306
Cincinnati Gearing Systems 230 Hoffmann Filter Corp. 636
Clifford-Jacotbs Forging Co. 515 Hofler Maschinenbau GmibbH 200
Colonial Tool Group Inc. 600 HSW USA Inc. /740
Comtorgage Corp. 405 Hydra-Lock Corp. 364
Cornell Forge 615 I-Tech International Corp. 731
Creative Automation Inc. 407 Induction Tooling Inc. 569
Custom Gear & Machine Inc. 401 Inductoheat Inc. 403
Dae Seong Gear Manufacturing Co. 346 Industrial Heating Magazine 470
Delta Research Corp. 675 Industrial Machinery Digest 601
DixiTech CNC 648 Innovative Rack & Gear Co. 344
Dr. Kaiser/S.L. Munson & Company 630 Internet Café 434
Dragon Cutting Tools 142 lonBond LLC 647
Drake Manufacturing Inc. 468 ITW Spiroid/ITW Heartland 739
DSM Engineering Plastics 547 Jencast 718
Dupont 514 JRM International Inc. 372
Eaton Steel Bar Co. 749 Kapp Technologies 244
ECM-USA Inc. 417 KISSsoft USA 649
Fldec Induction USA 445 Koepfer America LLC 122
Eltro Services Inc. 446 Leistritz Corp. 302
Emuge Corp. 500 Li Gear Inc. /36
Engineered Abrasives 429 Liebherr Gear Technology Co. 452
Engineered Tools Corp. 517 LMT-Fette 449
Euro-Tech Corp. 331 Machine Tool Builders Inc. 236
Extrude Hone Corp. 715 Marposs Corp. 316
Fairfield Manufacturing Co. Inc. 516 Metal Improvement Co. 418
Fassler Corp. 100 Metal Powder Products Co. 617
Felss LLC 565 Midwest Thermal-Vac Inc. 563
Finish Up Inc. 746 Mikronite Technologies 665
Forest City Gear Co. 116 Mitsubishi Gear Technology Center 148
Gajra Gears Pvt. Ltd. 744 Mohawk Machinery Inc. 416
Gear & Broach Inc. 338 Myers Precision Grinding Co. Inc. 757
Gear Solutions magazine 332 Nanjing No. 2 Machine Tool Works 658
Gear Technology. The Journal 210 NBE Motors Pvt. Ltd. 702
of Gear Manufacturing NetShape Technologies Inc. 734
Gearspect USA 609 Newage Testing Instruments 473
Geiger Machinen-Vertrieb GmbH 300 New England Gear 216
Gibbs Machinery Co. 728 Nexen Group Inc. 572
Gleason Corp. 422 OLS Inc. 0652
Great Lakes Gear Technologies Inc. 100 Omax Corp. 354
Great Taiwan Gear Lfd. 618 Osborn International 348
Halifax Rack & Screw Cutting Co. Ltd. 706 PDM Engineering Pyt Lid, 799
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Let our team of highly skilled employee-owners use the latest technologies,
processes, and equipment to guide your specifications through the entire
manufacturing process.

With .a 10,000- ,-,qu.;!re fﬂ-ut e:pansmn of our heat treating facility, Overton Gear

GRINDING GEAR INSPECTION

We produce custom Spur, Helical, and Trained technical stalf using the best
Bavel Gears that daliver on all of your equipment avallable ensures sach gear
performance mequiramants. meats your quality standams,

visit WWW.OVERTONGEAR.COM

100% EMPLOYEE QOWNED 530 Westgate Drive » Addisan, IL 80107 » infelovertongear.com » [830) 543-95710

{“):;G OVERTONGEAR N Ta——

PROCESS-DRIVEN PRECISION




From the inventors
of the mechanical

face driver... .

¢ Now even tighter tolerances for
improved runout and durability.
No other face driver is manufactured
to this precision!

¢ New springs for even longer life

e Special applications, hard turning, grinding,
HEAVY cuts — let us prove it!

'.'l_- e m—
5] -

Peening Technologies 660 Solar Atmospheres 725
Pentagear Products 325 Solar Manufacturing 724
Perry Technology Corp. 663 Solo World Partners 462
Power Rite Products 605 Specialty Heat Treating Inc. 738
Precision Gage Company Inc. 439 Star SU LLC 168
Premium Energy Transmission Ltd. 312 Stuart, D.A. 549
Presrite Corp. 642 Suhner Manufacturing Inc. 471
Promess Inc. 708 Supreme Industrial Works 732
Process Equipment Co. 322 Surface Combustion 738
QC American—Div. of American 664 Tech Induction Corp. 504
Broach Thermotech 308
R.P. Machine Enterprises Inc. 266 Tianjin Jing Cheng Machine Works 136
Raycar Gear & Machine Co. 619 Ltd.
Reishauer Corp. 670 Ticona Engineering Polymers 753
Reliance Gear Corp. 362 Tifco Gage & Gear 673
REM Chemicals Inc. 573 The Timken Co. 304
Riley Gear Corp. 350 Tokyo Technical Instruments Inc. 328
Riverside Spline & Gear, Inc. 712 Toolink Engineering 243
Romax Technology 414 TSA America LLC 368
Russell, Holbrook & Henderson 442 UFE Inc. 419
Seco/Warwick Corp. 709 Unigear Industries Inc. 727
Seitz Corp. 415 United Gear & Assembly Inc. 669
Society of Manufacturing Engineers 726 VGage 545
Next Generation! Next Generation!
New Neidlein New Neidlein
Face Drivers. Ultra Live Genters.

Industry’s best
performance and
run-out. Period.

¢ STILL completely sealed,
now with new endcap that adds
further protection against chips, coolant,
and grinding swarf
¢ New end cap placement improves tooling clearance
* Available in carbide or half carbide
¢ Industry leading TIR down to .00008"

(or +/- .00004" the way our competitors do the math)

() www.logan-mmk.com
574-735-0225

M Workholding

www.geartechnology.com
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Victrex USA Inc. 616 New England Gear 216

Viking Forge Corp. 543 Cincinnati Gearing Systems 230
Walker Forge Inc. 413 Machine Tool Builders Inc. 236
Western Pegasus 611 Toolink Engineering 243
Winterthur Corp. 608 Kapp Technologies 244
ZNVL/ZKL Bearings Corp. 624 R.P. Machine Enterprises Inc. 266
_ Geiger Machinen-Vertrieb GmbH 300
- Booth Leistritz Corp. 302

Exhibiior Number | [The Timken Co. 304

Féssler Corp. 100 HobSource Inc. 306
Great Lakes Gear Technologies 100 Thermotech 308
Inc. . Premium Energy Transmission Ltd. 312
Ezrj;;'zrfeerzfic 1 ;2 Acedes Gear Tools USA 314
Tianjin Jing Cheng Machine Works Marposs Corp. 516
™ 136 Process Equipment Co. 322
Dragon Cutting Tools 142 Pentagear Products 325
Mitsubishi Gear Technology Center 148 Tokyo Technical Insfruments Inc. 328
Star SU LLC 168 Euro-Tech Corp. 331
Hofler Maschinenbau GmbH 200 Gear Solutions Magazine 332
Cadillac Machinery Co. Inc. 210 Gear & Broach Inc. 338
Gear Technology, The Journal of 210 Innovative Rack & Gear CO'. 344
Gear Manufacturing Dae Seong Gear Manufacturing Co. 346

See us at

| )

A 1
The Worldwide Gear Industry Event

mXxa2007

Oct 7-10, Booth 664

CALL FOR INFO ==\

 (734) 761-5021 [ |

N

. QC American
Form Wheel Gear Grinder Gear / Cylindrical Grinders AMER AN Worm Wheel Gear Grinder
YK7332-A Specialty Machines 1 ! lll] YK7236-A
$336,000 www.gcamerican.com $392,000

Limited Time Sale Price Limited Time Sale Price
(Lease options starting at $5,931/mo.) (Lease options starting at $6,290/mo.)

www.qgcamerican.com

American Broach & Machine Co. is to offer sales, tech support, service

and engineering for these world class gear grinding machines in North America.
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Viember IMC Group

7

lools

utting

C

845 South Lyford Rd - Rockford, IL 67108-2743 - B66/'690-1859

: NN
Engineered Specials
With the super stren.gi':}i‘-'& 1 u’
productivity of "S»Ma’:%" e
» Complex, one-of-a-kind forms are possible: jh. -

« Using the latest grades and geometrias ava‘llah}TE I|[

« Application concepts to match machine
tool to appropriate tool design :

« Extended tool life and performance
with 5-MAX sub-micron grade IN2005

« Global application support

- Constantly upgrading traditional tool
designs to the latest efficiency



Osborn International 348 Engineered Abrasives 429
Riley Gear Corp. 350 American Stress Technologies 433
Omax Corp. 354 Internet Café 434
Reliance Gear Corp. 362 Broaching Machine Specialties Co. 435
Hydra-Lock Corp. 364 Precision Gage Co. Inc. 439
TSA America LLC 368 Russell, Holbrook & Henderson 442
JRM International Inc. 372 Eldec Induction USA 445
AGMA/AGMA Foundation 400 Eltro Services Inc. 446
Custom Gear & Machine Inc. 401 Capstan Atlantic 448
Inductoheat Inc. 403 LMT-Fette 449
Comtorgage Corp. 405 Liebherr Gear Technology Co. 452
Creative Automation Inc. 407 Solo World Partners 462
American Metal Treating Co, 409 ADF Systems Ltd. 463
Walker Forge Inc. 413 Drake Manufacturing Inc. 468
Romax Technology 414 Chamfermatic Inc. 469
Seitz Corp, 15 Industrial Heating Magazine 470
Mohawk Machinery Inc. 416 Suhner Manufacturing Inc. 471
ECM-USA Inc. 417 Arrow Gear Co. 472
Metal Improvement Co. 418 Newage Testing Instruments 473
UFE Inc. 419 Emuge Corp. 500
Gleason Corp. 422 Tech Induction Corp. 504

ABA-PGT is the innovator in plastic gearing and automated injection molding.
If your product contains gearing, we can design your gear train or fine-tune your design.

Our gears are always turning
We build Class 101 production molds and will make
(S g high precision prototype parts in 7 days or less
ABA-PGT 10 Gear Drive ¢ Manchester, CT 06042
fen Ph:(860) 649-4591 « Fax:(860) 643-7619 ¢ Email:info@abapgt.com

Visit our website www.abapgt.com
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B&R Machine & Gear Corp. 508
Dupont 514
Clifford-Jacobs Forging Co. 515
Fairfield Manufacturing Co. Inc. 516
Engineered Tools Corp. 517
Barit Infernational Corp. 542
Viking Forge Corp. 543
Broach Masters/Universal Gear Co. 544
VGage 545
DSM Engineering Plastics 547
Applied Process Inc. 548
Stuart, D.A. 549
Ann Arbor Machine Gear

Technologies 562
Midwest Thermal-Vac Inc. 563
Carraro Argentina 564
Felss LLC 565
Bodycote Thermal Processing Inc. 568
Induction Tooling Inc. 569
Nexen Group Inc. 572
REM Chemicals Inc. 573
Colonial Tool Group Inc. 600
Industrial Machinery Digest 601
Power Rite Products 605
Winterthur Corp. 608
Gearspect USA 609
Western Pegasus 611
Ancon Gear & Instrument Corp. 614
Cornell Forge 615
Victrex USA Inc. 616
Metal Powder Products Co. 617
Great Taiwan Gear Ltd. 618
Raycar Gear & Machine Co. 619
ZVL/ZKL Bearings Corp. 624
Dr. Kaiser/S.L. Munson & Co. 630
Hoffmann Filter Corp. 636
Presrite Corp. 642
ALD-Holcroft 643
Ash Gear & Supply Corp. 645
lonBond LLC 647
DixiTech CNC 648
KISSsoft USA 649
OLS Inc. 652
Bevel Gears India Pvt. Ltd. 656

Custom
Manufacturing Solutions

The EMAG Group.
Precision Metalworking Systems.
Worldwide.

EMAG L.L.C. [Mnﬁ
+1(248) 477-7440

Phone:
E-mail: info@usa.emag.com www.emag.com
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variable indicating spline gages
i gsp 'glg' [ | Double flan
| - gear tester

| FAPPfully automatic inspection
& assembly systems

x * y

>
pure

.h

. perfection

World Leaders in Spline Gaging & Workholding

in=piant
spline

and Technical Seminars

Euro-Tech Corp. 262.781.6777

Visit Us in Booth 331 at Gear Expo

Ewrieriiee North Amerscsn Dernbulor of
euro » ftech

':F::Flﬂl'ﬁn- m
«,'\H-j/ FRENCO E
www.eurotechcorp.com

H"'r.r"ELEI_.%PG

HyDraULIz *EXPAMNDING: CLAMPING TOOLS
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Nanjing No. 2 Machine Tool Works 658
Peening Technologies 660
Perry Technology Corp. 663
QC American—Div. of American

Broach 664
Mikronite Technologies 665
United Gear & Assembly Inc. 669
Reishauer Corp. 670
Tifco Gage & Gear 673
Delta Research Corp. 675
Hanik Corp. 700
NBE Motors Pvt. Ltd. 702
American Wind Energy Association 704
Halifax Rack & Screw Cutting Co. Ltd. 706
Promess Inc. 708
Seco/Warwick Corp. 709
Amerilcqn Bearing Manufacturers 1
Association

Riverside Spline & Gear Inc. 712
Extrude Hone Corp. 715
Harbin Tool Works 716
Advanced Nitriding Solutions LLC 717
Jencast 718
Canton Drop Forge 721
PDM Engineering Pvt. Ltd. 722
Solar Manufacturing 724
Solar Atmospheres 725
Society of Manufacturing Engineers 726
Unigear Industries Inc. 727
Gibbs Machinery Co. 728
[-Tech International Corp. 731
Supreme Industrial Works 732
NetShape Technologies Inc. 734
Li Gear Inc. 736
ABA-PGT Inc. 737
Specialty Heat Treating Inc. 738
Surface Combustion 738
ITW Spiroid/ITW Heartland 739
HSW USA Inc. 740
Gajra Gears Pvt. Ltd. 744
Finish Up Inc. 746
Eaton Steel Bar Co. 749
Ticona Engineering Polymers 753
Myers Precision Grinding Co. Inc. 757
Hexagon Metrology 761

www.gearfechnology.com
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Gear Up Your Quality Control

RoboScan - automatic Barkhausen Noisa inspection system for spur and helical gears

Raobobsan sysiem gnsathy impiones grinding quality conbol of pears and reduces Iebor Bima and oost. Tha Sysbam
prcrAces grirding nspacion bised on Boarkhausan MNoss wilh miremem oporsior reohimisn], (s o Kaded imo the
syt and 1he rpDot akes cand of B midsyuramants, Moy déferen] Surnoes cin b maisurnd afocinady &8 s robot
SEACis and useEs o vanety of sensors aulomaticaly. A mesulls am documentod on o PC and deplayed on tha monidor

= w;m detection
B Automalad heat treal dafect detaction

| -ray diffraction and Elschon spackia patterm inlarantmainy ([E5P1)

for resichuel siress measuements

B X-ray dffachon for mitaned austenis meas mmants

;,r stresstech group

American Stress Technologes, Inc
B Waitnrerost Wy

Cheswick, PA 15024

Lisa

Tel+1-T24-410 1030

Fax & 1-F24-410 1031
infcdlastresstach com

Wy, S hTRs b O

whine sirpssiechgroup.com
Stressiech Oy Siressiach GembH
Thda dsltamribe 1 Bphrdlsiresss I3
SO0 Vasakaki D-56462 Hihn
FINLAMD EERMAMY

Tel.+358-14-333 000
Filx +356-14-333 0099

A S B ROUD O

Tel +49-26581-0157T0
Fie «409-2661-215755
niodstresstoch.da
WA SINEESIBCh. O



Gear Expo
2007 —
You’ll Be There,
Correct?

“Eighty percent of success is showing up”
—Woody Allen

Jack McGuinn, senior editor

Woody Allen was talking about success in show business
when he uttered those words, but you can visit any number of
corporate meeting rooms and sales centers having nothing to
do with the entertainment arts and find that quote emblazoned
on the wall.

It’s no stretch to believe the same can be said in support
of exhibiting at Gear Expo 2007. Moaning and carping about
exhibiting at trade shows have existed since perhaps the
Columbian Exposition, but here we are in 2007 and another
Gear Expo is upon us. And one premise remains etched in
stone—you cannot win if you do not play. So it is that—as
we go to press—there will be at least 159 companies setting
up shop and selling their wares and services to attendees from
around the globe.

Gear Technolgy was able to grab a few minutes with a small
but representative sampling of this year’s exhibiting companies.
Call it what you will—a necessary evil, an invaluable sales and
marketing opportunity, or simply a way to help support the
worldwide gear industry—the following companies will be

there with bells on and a whole lot more.

GEARTECHNOLOGY

Company: Gleason Corp.

Booth: 422

Contact: Al Finegan, director of marketing

What’s New: The 210-H Genesis hobber will make its
first show appearance; capabilities-upgraded Sigma 175GMM
CNC gear analysis machine; a new line of cutting tools for large
cylindrical gear applications.

Why Gear Expo?: “The market in the U.S. has not been
particularly good, and there hasn’t been a whole lot of investment
going on in this country and it’s disturbing. So we’re looking
forward to it.”

KRPP KX 300P

Company: KAPP Technologies

Booth: 244

Contact: Bill Miller, vice president sales

What’s New: The KX300P with a significant upgrade;
i.e., flexible dressing of worm gears allowing for quicker
setups, job runs and reduced lead time.

w.geartechnology.com
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Why Gear Expo?: “It has become more and more a
good venue for a lot of customers to see and touch the latest
equipment. You have to be there. I always equate it to the
family reunion where you have to go or they talk about you.”

Wwidnn rrir
¥ IUL L L

The gear cutting
technology of the future

Company: Koepfer America

Booth: 122

Contact: Dennis Gimpert, Koepfer America president;
Chris Otte, marketing

What’s New: Redesigned Wahli 100 CNC machine for
extremely fine-pitch applications (instrumentation, etc.);
its enhanced velocity now provides spindle control even
at very high speeds. Also, not in the booth, but a formal
announcement will be made of the KFS250 hob-sharpening
machine. Koepfer will share its booth with Emag and its VL 3
CNC vertical turning machine.

Why Gear Expo?: Gimpert: “We have great success at the
shows. I think some people complain because they don’t have
equipment (at the show) and nobody wants to come into their
booth and just stand around and drink a Coke. It is expensive,
but if you do it intelligently, I think there’s a return on it.”
Otte: “1 think it’s important for us to be there so that attendees
can see our machine. They may have heard about or saw it in
an ad, but now they can see it actually being demoed.”

www.geartechnology.com

WIN THIS PRINT
AT GEAR EXPO 2007

BOOTH #142

TO COMPETE
GLOBALLY
YOU NEED

THE RIGHT TEAM

¥ou already compene globally,
Wihy movt bood to @ plobal supplice
for ppear hoba. One that enables =your teame
o tuke advanmge of =our compettive cdge,
Drggon Precsion Tools is a swodd-cliss
leasker in mastmbeing gaor hol ol e throagh
innovabive designs, with the lapest in coatings
arvel high n|'!|-|.":'l.|| stocls. The plobal pear morket
rehes on Diragon to perform in any playing
comditions. Lowsk o us o et =voue thirough
any challemge the marketplace has to offor

(] [

Dragon Precision Tools

GREG ALLEN COMPANY
PHONE: 440.331.0038 rax: 440.331.0516
WWW.DRAGOMN.CO. KR
WWW.GALLENCO.COM
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PRECISION SPINDLES

e Belt-driven, CNC,
Gear-driven &
Motorized designs

PRECISION SLIDES

¢ Dovetail, Hardened
Way & Linear
Bearing Designs

EXPERT CNC SPINDLE

REPAIR, REBUILD &

RETROFIT SERVICES

¢ Most Any Make & Model

e Emergency Repair
Services!

Repair &
Rebuild Services

Set for Life

© 2007 Setco Sales Co.
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1-800-543-0470 * setcousa.com

513-941-6913 Fax * e-mail: sales@setcousa.com
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Company: Great Lakes Gear Technologies, Inc.

Booth: 100

Contact: Ray Mackowsky, Great Lakes president

What’s New: One-meter Hofler HS 900 hobber weighing
in at approximately 50,000 1bs. Popular in Europe, it is part of
the official introduction of Hofler hobbers to the U.S. market.
Also on hand will be a sampling of the Escofier line of gear
and spline roll-forming quipment. (The Great Lakes booth
will also have a Fissler presence.)

Why Gear Expo?: “It’s always been a good venue for
us. All our principals—Hofler, Féassle—have always been
exhibitors—through good times and bad—with leading-edge
technology. I’'m excited.”

Company: DuPont North America

Booth: 514

Contact: Rob Johnson, DuPont North America gear team
leader

What’s New: Nothing specific regarding new materials.
Booth personnel will be available to answer questions
regarding existing resins, etc., as well as to work with
customers with application-specific questions.

Why Gear Expo?: “We have a history of being there for
many years; it helps develop new leads and provides us with a
market presence. It also helps us find out what’s on the minds
of customers in terms of what they’d like to see.”

‘ September/October 2007 | www.gearfechnology.com
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Company: Capstan Atlantic

Booth: 448

Contact: Rich Slattery, vice president engineering; Mike
Smith, vice president sales and marketing.

What’s New: Solutions Center presentation of four case
studies by Slattery regarding Capstan’s net shape capabilities
and the conversion from wrought steel parts to parts made using
powdered metallurgy. Featured are Capstan’s patented HD4
and HD4R processes relative to high-dense, high-performance
precision gearing applications. The presentations will address
high-performance transfer case sprockets, crankshaft gears
for lawn and garden applications; custom tooth shape for
enhanced noise reduction; and transmission gears.

Why Gear Expo?: Slattery: “I'm there as a customer; I
go to see presentations to see how technical information is
presented about gears. I like to walk the show to make sure
I’'m up to speed on the latest gear processing equipment.
Smith: “We participate for the exposure and because it allows
us to present new technologies to a larger audience, as well as
technical papers and workshops. It also allows us to support
the industry as well.”

Company: Forest City Gear

Booth: 116

Contact: Everett Hawkins, vice president of
manufacturing

What’s New: The company will use the show as a platform
to tout its lean efforts over the last year or so, and how that
has greatly improved both quality and thru-put in their
operation. FCG will also share with attendees the number of
latest technology machine tools they have acquired recently,
demonstrating their dedication to continuous improvement.

Why Gear Expo?: “We look at the show as an opportunity
to stress our strengths to customers, as well as our success
over the last three years.”

For more information:

Capstan Atlantic

10 Cushing Drive

Wrentham, MA 02093

Phone: (608) 384-3100

Fax: (608) 384-3196

E-mail: rslattery@capstanatiantic.com
Website: www.cqapstanatiantic.com

DuPont North America
Website: www.plastics.dupont.com
Phone: (800) 441-0675

Forest City Gear

11715 Main Street

P.O. Box 80

Roscoe, IL 61073-0080

Phone: (Toll Free) (866)-623-2168
Fax: (815) 623-2168

Website: www.fcgear.com

Gleason Corporation

1000 University Avenue
Rochester, NY 14692

Phone: (685) 473-1000

Fax: (685) 461-4348

E-mail: sales@gleason.com
Website: www.gleason.com

Great Lakes Gear Technologies, Inc.
8755 Ronda Drive

Canton, MI 48187

Phone: (734) 4169300

Fax: (734) 416-7088

E-mail: rmackowsky@greatiakesgeartech.com

Welbsit: www.greaflakesgeartech.com

KAPP Technologies

2870 Wilderness Place

Boulder, CO 80301 USA
Phone: (303) 447-1130

Fax: (303) 447-1131

E-mail; info@kapp-usa.com
Website: www.kapp-niles.com

Koepfer America, LLC

635 Schneider Drive

South Elgin, IL 60177

Phone: (847) 931-4121

Fax: (847) 931-4192

E-mail: sales@koepferamerica.com
Welbsite: www.koepferamerica.com
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Solutions Center Educates Gear Expo Attendees

In 2005, Gear Expo debuted its first
Solutions Center, a forum that features
short exhibitor presentations on gear-
related topics. This year, AGMA says
the Solutions Center will return with a
slightly different format.

“Based on the success of the
Solutions Center in 2005, we again
gave exhibitors the chance to present
short presentations at the Solutions
Center. This year will also fea-
ture two keynote speakers—Monday
will have Dr. Mike Bradley’s ‘Gear
Market Report,” which was success-
ful in 2005. On Tuesday, the keynote
speaker will be Casey Selecman, an
automotive industry expert from CSM
Worldwide, presenting ‘The Outlook
for the Automotive Industry,”” says
Kurt Medert, vice president at AGMA.

As of August 20, AGMA has sched-
uled 28 free Solutions Center presenta-
tions. All presentations will be held in
the rear of the exhibition hall and are
open to any show visitors.

Sunday, October 7

2:00 p.m. Gearspect. DO3PC
User-friendly Gear Measurement in the
Workshop Gearspect (Prague, Czech
Republic) presents DO3PC, a gear mea-
surement instrument designed for use in
the workshop environment. European
gearbox and automotive manufacturers
requiring fast decisions and SPC about
quality of splines and spur gear param-
eters such as gear profile, helix, pitch
and deviations according to AGMA,
DIN or JIS, are using DO3PC directly
in the workshop. Although classified as
a VDI class II instrument, measurement
values using this strategy are compat-
ible with the results obtained in the
measurement room with class I gear
measuring machines.

2:30 p.m. Fiassler Corporation.
New Developments in Gear Honing.
The new developments in gear hon-
ing are focused on the use of ceramic
bonded honing stones. The extremely
high stock removal rates of this new
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honing stone result in very short pro-
cess times. In addition the new machine
concept keeps idle time low.

3:00 p.m. Ticona Engineering
Polymers. Producing Precision
Polymer Gears. Staff and operating
procedures are often the deciding factor
in the production of precision engineer-
ing polymer gears. Learn how gear
molders can adapt their molding envi-
ronment and alter how they function so
the gears they make are as uniform as
possible from shot to shot and cavity to
cavity. Get the most out of your mold-
ing machine, tooling and engineering
polymer.

3:30 p.m. Kleiss Gears Inc.
The Importance of Measurement in
Producing Precision Repeatability in
Gearing. Many people can produce
plastic gears. Only a very few com-
panies can produce an engineered
polymer gear with dimensional control
of less than .001". Kleiss’ Douglas
Felsenthal will discuss the advantage
of CNC measurement in assuring that
custom shapes are met. Knowing the
interaction and relationship between
tool cavity and final part are crucial in
the repeatability process.

Monday, October 8
9:00 a.m. Omax Corporation.
Gear Making Applications for
Precision Abrasive Water Jets.
Discussion of making gears with preci-
sion abrasive water jets.

9:30 a.m. Applied Process, Inc.
Austempered Ductile Iron (ADI) for
Gears & Powertrain Components.
Properties and applications of ADI
gears and powertrain will be dis-
cussed along with specific case stud-
ies. A review of AGMA 939-A07
Austempered Ductile Iron (ADI) for
Gears Information Sheet will also be
included.

10:00 a.m. Gleason Corporation.
How Are You Dealing With Bias Error?

www.geartechnology.com

This presentation will define bias error,
explain why it occurs, how to prevent
it, and how to induce it when desired.

11:00 a.m. KEYNOTE PRESENTA-

TION: Dr. Mike Bradley
Gear Market Report.

1:00 p.m. Metal Improve-
ment Company. Shot

Peening of Gears and Shafts.
The fatigue properties of power trans-
mission components can be improved
by the application of residual compres-
sive stress from shot peening.

1:30 p.m. KissSoft USA LLC.
Accurate Bearing Calculation
Considering the Load on the Single
Ball/Rolls. A new ISO 16281 Standard
(or DIN ISO 281-4) describes the cal-
culation method to check the load and
pressure distribution on the individual
balls or rolls of a bearing. Examples
will be shown that illustrate the differ-
ence between the classical calculation
method and the more accurate method
included in the KISSsoft calculation
program based on ISO 281-4.

2:00 p.m. Reishauer Corporation.
The Manufacturing and Application
of Diamond and CBN Tools.
This presentation will describe the
entire production process and include
topics such as electroplating, supera-
bravise grain size selection, blank
manufacturing, and final validation
procedures. Optional design for dia-
mond dressing tools based on customer
specific applications will also be dis-
cussed.

2:30 p.m. Comtorgage Corporation.
Hand-Held Gaging for Gears & Splines.
Overview of various gage designs
offered by Comtorgage for measur-
ing: between pin dimensions, over
pin dimensions, major diameter, minor
diameter, outside diameter, bore and
keyway widths.
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3:00 p.m. Thermotech Company.
Introduction to Direct Gear Design®.
Direct Gear Design® is an alternative
approach to traditional design and anal-
ysis of involute gears. It separates gear
geometry definition from the generat-
ing rack and tool selection to achieve
higher gear transmission performance
for a particular product and applica-
tion. Direct Gear Design allows for
significant increase in gear load capac-
ity, efficiency and reliability; reduced
size, weight, noise, and vibration of
gear transmissions.

3:30 p.m. Midwest Thermal-Vac,
Inc. Latest Advancements in Vacuum
Carburizing with High Pressure Gas
Quenching. Higher pressures with dif-
ferent gas mixtures are allowing this
new technology to perform even better
than first expected.

4:00 p.m. Felss LLC. Spline
Forming with Frequency Modulation.
This unique and patented manufactur-
ing process reduces the forming forc-
es by up to 50%. In comparison with
other forming processes, frequency
modulation spline forming provides
economical and technical advantages.
The presentation will develop them and
explain the process.

Tuesday, October 9
9:00 a.m. ORT Italia. Advancements
in Spline Rolling Technology.
Latest technical innovations in cylin-
drical progressive spline rolling tech-
nology.

9:30 a.m. Eltro Services, Inc.
Plasma Nitriding of Gears.
Overview of patented pulsed plasma
surface enhancement technologies
to plasma nitride, nitrocarburize and
oxy-nitride. All types of ferrous-based
gears. Homogeneous case and proper-
ties and tip and root per gear tooth. No
dimension or core hardness change.

10:00 a.m. Capstan Atlantic.
Net Shape Processing of

High-Performance Gears.
A series of case studies focusing on net
shape processing alternatives for gear
manufacturing. Alternative systems
for 8620 carburized and 4140 induction
heat treated gears will be evaluated.

10:30 a.m. KissSoft USA LLC.
A Customer Perspective on Gear
Software: Develop In-House or
Purchase? Charles Schultz, vice presi-
dent of engineering, Brad Foote Gear
Works, Inc., will present a customer’s
perspective highlighting the pitfalls of
developing and maintaining custom
gear design software versus adopting
commercially available software solu-
tions from KissSoft. Actual software
examples of both solutions will be
incorporated.

11:00 a.m. KEYNOTE
PRESENTATION: The Outlook
for the Automotive Industry. Casey
Selecman, manager, North America
Power Train forecasts, of CSM
Worldwide

1:00 p.m. Gleason Corporation.
Measurement Traceability for Gears.
The increasing influence of ISO stan-
dards on business and industry has
resulted in revised definitions for many
fundamental terms. One such revi-
sion applies to the term “traceability,”
which now involves estimation of mea-
surement uncertainty. This presenta-
tion will clarify the new definition and
outline an approach to its proper imple-
mentation.

1:30 p.m. S.L. Munson/Dr. Kaiser.
Diamond Dressers for Gear Industry.
Discussing different types of dressing
products used in the gear industry.

2:00 p.m. ECM USA, Inc.
Fatigue Strength Property Improvement
on Gearbox Components by Using Low-
Pressure Carburizing, Low-Pressure
Carbonitrding and Gas Quenching.
ECM will present a comparison study
on several processes: Conventional
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carbonitriding and carburizing with oil
quenching, low-pressure/carburizing
and carbonitriding with gas quenching.
A complete metallurgical analysis and
mechanical properties results will be
discussed. ECM will show how the
optimization of carbon enrichment and
the mastering of the gas quenching can
improve fatigue strength.

2:30 p.m. Chamfermatic. Gear
Deburring: Latest tooling and machin-
ery in gear deburring.

3:00 p.m. Seco/Warwick.
Increasing Production Time in
Vacuum Carburizing Furnaces.
Pit and Rotary Hearth Furnace sys-
tems are effective furnace systems for
both heat treating and handling gears.
Atmosphere furnaces are very forgiv-
ing and produce good metallurgical
results when heated by either natural
gas or resistance heating elements.
Each system provides unique benefits
in material handling and plant produc-
tion work flow.

3:30 p.m. Frenco Euro-Tech Corp-
oration. Technical Spline Seminars
and the Holy Grail: One Does Exist.
You can search a lifetime for the holy
grail and never find it. If you search
for a technical spline seminar you will
find only one. Norbert Weiss from
Frenco will explain how manufactur-
ers and suppliers can be on the same
page, settle gaging and design disputes,
educate operators on spline gaging and
discuss all technical aspects of splines
and standards, all in a simple one- or
two-day seminar.

4:00 p.m. Eldec Induction USA.
Simultaneous Dual Frequency
Induction Gear Hardening.
A presentation describing the evolution
of utilizing simultaneous dual frequen-
cy induction hardening techniques, and
how it applies well to gear hardening
requirements.
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" SMALL FORM GEAR CUTTING TOOLS —

INTERNAL/EXTERNAL SPECIAL ROTARY
BROACH HOLDERS BROACHES

« Broaching Capacity of
.050"thru 1.020"

« Eliminate Secondary
Operations

« INTERNAL AND EXTERNAL

» STANDARD M2 STEEL OR
PM-4 ORT15 MATERIAL

+ AN, (N AND TN COATINGS

+ VENTHOLES

+ SPUN GROUND DIAMETERS

+ SPECIALLENGTH & TOLERANCE

« Use Standard Broaches

* Multiple Shank Sizes Available

ORDER FACTORY DIRECT —

S586-465-5000

24 Hour Fax: 586-465-3030
www.SlaterTools.com

44725 TRINITY - CLINTON TOWNSHIP, MI 48038
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{77,000 LBS)
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N
VASYA
e Thread Grinding, 1.D & 0.D.
* Precision Lead Screws: V's,
Acmes, Special Forms
* Worm Shafts: Multiple Starts

e CNC Cylindrical Grinding,
1.D & 0.D.

e CNC Thread Grinding
Capabilities up to 60"
continuous thread

¢ In-house Machining
Capabilities
* Prototype to Production Run

@ @ © One-Stop Machine Shop

ﬁ ¢ Quality Products
5] . O T .

g p @ On Time Delivery

¢ Professional Service
Myers Precision Grinding Company, Inc
19500 South Miles Road
Warrensville Heights, Ohio 44128
Phone: 216-587-3737
Fax: 216-587-0197
sales@myersprecision.com

www.myersprecision.com

Reduce Wear
and Extend Life

Dehurring and polishing
gear teeth and other
critical gear features

Non-traditional deburring
equipment and a global network
of full-service deburring,
surface finishing, polishing and
de-rusting services.

Thermal Energy Method deburring (TEM) @ See us at GEAR EXPO

8 Booth #715
.d October 7-10, 2007

Coho Center - Detroit

Electrolytic Machining (ECM)

800-367-1109 KZKENNAMETAIZ

www.extrudehone.com Extrude Hone

de
(Qgars

Join us
for a
Complimentary
Cup of Coffee
or
Espresso

Gear Expo 2007
Booth #210

Cadillac Machinery &
Gear Technology
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The New Freedoms:
Three- & Four-Face Ground
Bevel Gear Cutting Blades

Dr. Hermann J. Stadtfeld
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Management Summary

In the 1970s, three-face-sharpened HSS blades
were used effectively in bevel and hypoid gear cut-
ting, providing flexibility in blade geometry. When
TiN coatings became available, the three-face
sharpened blades gave way to two-face sharpened
blades with the front face permanently coated.
Because of the cost of coating and the turnaround
time required, all-around coatings of three-face-
sharpened baldes were not economically justifi-
able—even into the late 1990s when TiAIN coatings
and carbide stick blades became the norm.

Today, because of reduced cost of coatings and
quicker turnaround times, the idea of all-around
coating on three-face-sharpened blades is again
economically viable, allowing manufacturers greater
freedoms in cutting blade parameters, including
three-face-sharpened and even four-face-sharp-
ened blades.
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Figure 1—Blade angles and blade nomenclature: left, two-face; right, three-face-ground.

Introduction

Three-face sharpening was used in older face hobbing
systems in order to provide the ultimate flexibility in blade
geometry, but also to have the freedom to compensate for the
discrepancy between the fixed-blade offset in the cutter head
and the kinematic offset required for the cutting of individual
gear sets (Ref. 1). This system was very successful at the
time where uncoated powder metal high-speed steel (HSS)
was used and advanced coatings were not available.

When TiN coating, applied to the front face of the blade,
showed a significant increase of tool life and surface finish,
the two-face sharpened blades with permanent-coated front
face became the state-of-the-art cutting tool of choice. For
face milling, this did not require a certain cutter head design.
For face hobbing, comprehensive studies that included all
possible gear set designs were required to find a cutter design
offset which was less than 2° different from the extreme val-
ues of the kinematic offset within the expected variety of
jobs. Only this could guarantee an adequate side rake angle
for all real gear designs because of the fixed-blade front face.
Other technological angles such as side-and top-relief angle
could still be chosen freely since those surfaces were ground
during the sharpening operation.

The high cost of coating and the turnaround time between

www.geartechnology.com
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the coating facility and the gear manufacturer did not justify
an all-around coating in connection with a three-face sharp-
ening—not even after 1997, when high-speed cutting with
TiAIN-coated carbide blades began its success story (Ref.
2). The PowerCutting process used blades with permanent-
coated front face, which were two-face-sharpened at the side
relief and clearance side surface.

Already in the late 1990s, some manufacturers tried the
advantages of all-around coating; however, this was mostly
experimental and no advantage was taken of the possibilities
the freedoms of flexible front-face design could provide.

Today, modern coatings are readily available at nearby
coating facilities. The cost of re-coating, as well as the turn-
around time, has become more reasonable. This led to the
desire of many manufacturers to take advantage of both the
flexible design of all technological blade surfaces and the
protection of the cutting edge from the front face to the side
relief surface. Figure 1 left, shows a blade with permanent
front face and to the right, a three-face-ground blade.

All-around coating could be questionable or even impos-
sible if all three functional blade surfaces of the cutting blade
are not ground before re-coating. The grinding provides a
mechanical removal of all coating on the functional blade
surfaces. A chemical stripping of the coating is required if
two-face-ground blades should be re-coated. The chemical
stripping can cause cobalt leaching and can only be repeated
about six times before a degradation of the carbide grit is
noticeable. In view of this conflict, the mechanical stripping
by three-face sharpening in combination with the additional
freedoms in the blade parameters seems an ideal combination
which is beneficial for all gear sets cut in larger quantities.

Traditional Blade Angle Definition

The precise values of the blade angles are today only
known relative to the blade shank and relative to the cutter
heads where the stick blades are assembled. Figure 2 shows
blades assembled in a cutter head under a certain slot incli-
nation. The left blade in Figure 2 has a positive hook angle.
This means the cutting edge, observed from the side, per-
pendicular to the visible side of the blade shank, is inclined
counterclockwise. The blade in the center of Figure 2 has
a neutral or zero hook angle, where the graphic at the right
side in Figure 2 shows a blade with a negative hook angle.

The definition of the side rake angle is analogous to
the hook angle definition. Figure 3 shows a graphic with a
positive side rake angle in the top portion, a neutral side rake
angle in the center and a negative side rake angle at the bot-
tom. The observer looks perpendicular to the face of a cutter
head and measures the side rake angle in a plane parallel to
the cutter front face (Ref. 3).

The traditional angle designation is a static or geometric
definition, which does not consider the relative cutting veloc-
ity nor the direction of chip flow. The relative cutting veloc-
ity between work and blade and the cutting plane, which
has the relative cutting velocity vector as normal vector and
includes the calculation point of a blade as surface point,

www.gearfechnology.com

Figure 2—Positive hook angle (left), neutral hook angle (center), nega-
tive hook angle (right).
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Figure 3—Side rake angles: positive at top, neutral in center, negative
at bottom.
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Figure 4—Kinematic blade angle definition using cutting plane.

is introduced in Figure 4. The kinematic or effective blade
angles can be calculated and expressed in relationship to the
cutting plane. Gleason three-face blade grinding summaries
include additionally to the traditional angles the effective
blade angles.
Blade Geometry Features

In face milling—but more so in face hobbing—the kine-
matic blade geometry differs from the aforementioned static
blade geometry and in most cases is not shown in sum-
maries. In the past, it was not possible to optimize or even
change the kinematic angles, sometimes also referred to as
dynamic blade angles.

Extensive studies of the cutting action in connection with
three-face blade designs have led to important discoveries
and are supported in new software tools for the design of

September/October 2007 GEAR 51


http://www.geartechnology.com

FULL POINT WIDTH BLADE SYSTEM
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Figure 5—F-point blades use the entire root width.
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Figure 6—Traditional definition of side rake angle.
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Figure 8—Calculation of effective normal rake angles.
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optimal performing tools.

At first, existing tool life data of two-face-ground blades
were used to analyze issues such as why inside blades had
a shorter tool life than outside blades; under which condi-
tion the largest blade pressure angle wear occurred; and in
which cases the tip or the edge between tip and cutting edge
showed a fast degradation. In order to understand the cutting
mechanism better, several additional terms were added to the
three-face blade grinding summaries.

The duplication of two-face ground blades with three-
face mathematics allowed analysis of a large amount of older
data and led to a better understanding of the wear mecha-
nism, which allowed the establishment of a set of recom-
mendations for good blade design.

Next to the blade geometry input parameter, the new
summaries show the following effective kinematic values of:

* Side rake angle

e Cutting edge normal rake angle

* Top rake angle

e Cutting edge hook angle

» Wedge angle of cutting edge

* Effective blade point

* Effective cutter point radius

* Effective side relief angle of cutting edge

* Effective side relief angle of clearance side

* Effective pressure angle

Other geometry features for the optimal use of three-
face geometry are the full use of the root fillet width and
the proper relief from the clearance side edge radius into the
clearance blade edge. The recommendation is to back away
from the flank surface on the clearance side to avoid the cut-
ting action with a negative rake angle y.

Blades designed with maximal blade point that avoids
negative angles for clearance side cutting (as mentioned
above) are called F-Point design. The advantage of F-Point
blades is a smooth root fillet without steps and fins and a
roughing action of the clearance side edge radius in order to
reduce the wear of the edge radius of the following blade.

Blade Sharpness

The blade sharpness is a new expression, which defines
the effect of the rake angle to the chip forming and chip
removal process. For pre-raked blades with permanent-
coated front face, a side rake angle of 20° was used for high-
speed-steel blades used in face milling and 12° was used in
face hobbing. This side rake angle was defined relative to the
blade shank as the angle between the actual front face and
the front surface of a virtual block blade (Figure 6).

The side rake angle of a pre-raked blade and the blade
shank inclination due to the slot tilt angle in the cutter head
define the general sharpness of a blade. For two-face-ground
blades, this is an adequate strategy, which allows the use of
standard blade blanks as well as standard cutter heads across
the board for all bevel gear cutting jobs.

In the transition from HSS wet cutting to carbide dry
cutting, short of deeper experiences, the 12° side rake angle
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of TRI-AC® face hobbing was chosen for the pre-raked car-
bide blades. The experiences that have been gathered in the
past several years have shown that, besides the fact that the
12° blade side rake angle was too large, a general definition
of technological blade angles according to “one size fits all”
does not result in optimal tool life and best cutting perfor-
mance.

The slot inclination in the carbide, high-speed cutter
heads was chosen so that the cutting edge inclination vs. the
cutting plane would always have positive values, and in bor-
derline cases be permitted to be zero. The interaction of pres-
sure angle and side rake angle will always reduce the angle
given by the slot tilt angle value as shown in Figure 7.

The aforementioned considerations lead to slot tilt angles
for Pentac® Cutter Heads of 7.42° for face milling cutters
and 4.42° for face hobbing cutters.

Process research of The Gleason Works has discovered
that only the effective sharpness reflects the chip forming
mechanics correctly and explains the phenomena of tool
life differences between cutting jobs that seem similar, yet
deliver dramatically different tool lives.

If the total chip width along the cutting edge and blade
tip is observed in infinitesimally small increments, three
fundamentally different areas can be identified. A, B and C
in Figure 8 show those areas. Chip flow vectors, which lie
in the plane of the blade front face, are displayed in Figure 8
and are perpendicular to the cutting edge tangent at the spe-
cific points.

Figure 9 shows how the chip flow vectors such as FA are
calculated as cross products of the front face normal vector
VF and the local cutting edge tangent vectors like TA. The
angle between the chip flow vector and the cutting plane
shown in Figure 8 is the true rake angle relevant to the cut-
ting action.

Chip Wrinkle Dynamics

There are three fundamentally different chip flow and
wrinkle mechanisms depending on one of the following
blade types (Ref. 4):

¢ Side blades, IB/OB-Blades

* Full profile blades

¢ Dual cut, double side and bottom blades

Side blades produce an L-shaped chip. As the chip is
formed by the shearing action and flows away from the cut-
ting edge, a plastic deformation wrinkles the chip (Figure 10,
center). In case of a positive cutting edge hook angle, chips
are less wrinkled and flow without obvious disturbances.
The side chip part is pulled away from the top, which reduc-
es the load on the edge radius and, in turn, reduces edge
radius wear, but also eliminates catastrophic failure like the
so called “banana peel” as it is shown in the photograph in
Figure 11.

Highly positive cutting edge hook angles can lead to a
separation of top and side chip or cracks between them. This
is a positive sign of a desired load reduction in the major
wear zone of the blades.
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Figure 9—Cutting edge tangent vectors, cutting plane and cutting
velocity.
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Figure 10—Left side: full profile chips; center: side blade chips; right:
dual cut chips.

Figure 11—Large blade top chipping called “banana peel.”
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Full-profile blades are traditionally three-face ground. It
is recommended to give the IB side 0.5° positive normal rake
angle (which will result in a slightly negative value for the
normal OB rake angle). Figure 10 shows typical full-profile
blade chips. The top rake angle of full-profile blades should
be maximized because this will change; e.g., a zero degree
normal rake angle of the cutting edge to a positive value.
The top rake angle is limited due to the cutter slot tilt angle.
Figure 1 shows that the maximal possible top rake angle
is equal to the slot inclination angle, which for three-face-
ground blades needs to be at least 0.5 degrees smaller than
the slot inclination angle because of grindability.

Dual cut blades allow the choice of independent rake
angles between side and bottom blades. The side chips roll
up without any wrinkling, independent from the hook angle
(Figure 10). The bottom blades require the maximal pos-
sible top rake angle, similar to the full-profile blade system.
Full-profile blades and dual cut blades would benefit from
chip flutes, chip groves, chip breaker, etc., designed in order
to provide both blade sides with a sharp cutting edge with a
positive normal rake angle.

Chip Flow

Highly aggressive dry cutting cycles lead to large chips,
which are often highly wrinkled. There is a potential that
those chips will not always leave the gap between a blade
and the blade in front of it. It has been observed that this
phenomenon occurs only in front of outside blades. The chip
gaps in front of outside blades are mostly tapered, getting
smaller towards the outside (Figure 13).

The centrifugal force in high-speed cutting is up to 100
times the gravitation force g. If the first chip is caught in a
chip gap, the following chips from the following cutter revo-
lutions are not able to leave the gap toward the outside of
their openings (keystone effect), but the accumulated chips
compress to a hard pack, which fills out the entire gap. Chip
packing leads to catastrophic failure, blade breakage or in the
best case to a cycle abort due to an extensive power draw.

The change of the physical gap size by larger blade stick
out, reduced number of blades, increased blade front distance
or unequal IB/OB blade spacing lowers the blade stiffness or
requires a special cutter head design, as shown in Figure 12.
However, it has not been proven that the mentioned changes
of the gap size eliminate chip packing, but negative side
effects like chatter marks and consequently lower tool life
have been recorded during cutting investigations.

Gleason discovered that the size of a chip gap is of less
importance than the ability of the chips to flow toward the
outside and leave the gap. Chip packing can be avoided if
the gap is formed in order to enhance this flow by a gap
opening in front of all outside blades. The flow of chips can
be analyzed using the basic principles of fluid mechanics. A
chip gap formed like the chamber between two blades of a
turbo compressor will provide enhanced chip flow. In order
to achieve such an effect, the back side of inside blades have
been modified with a fourth ground surface (see bottom part
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of Figure 13).

The fourth blade surface is defined by three parameters,
the back face distance DBF, the back side rake angle €, and
the back hook angle 1. Figure 14 is a view onto the back
side of an inside blade, which shows the three parameters for
a sufficient definition of the orientation and location of the
fourth blade surface. The blade in Figure 14 shows a “posi-
tive” value for the back hook angle 1, which provides an
additional gap opening away from the cutter head body.

The approach of a fourth face grinding of inside blades
is a proprietary, patent pending technology of The Gleason
Works utilized with Pentac® cutting tools.

Edge Treatment

The cutting edges of three-face-ground blades are treated
differently than two-face-ground blades. The edge-round-
ing radius before all-around coating is recommended to be
below one micron versus five to ten microns for the edge
rounding of two-face-ground blades. In reality, a one-micron
edge rounding is a rather academic value. The treatment
before all coatings is a vapor blasting which is done as part
of the cleaning process, prior to coating. Basically, the vapor
blasting eliminates surface particles with low adhesion to the
carbide grit. The cratering along the cutting edge is cleaned
from loose particles during the vapor blasting where the
following vapor deposition coating develops a thicker coat
around all corners, which has the effect of a certain rounding
and smoothing of the cutting edge roughness. ¥

References:

1. Kotthaus, E. “Wirtschaftliches Herstellen von
Spiralgegelridern in kleineren und groBlen Serien,”
Maschinenmarkt, 83. Jg. Heft 73, Sept. 1977, Wiirzburg,
Germany.

2. Stadtfeld, H.J. “Dry Cutting of Bevel and Hypoid Gears,”
Gear Technology, May/June 1998, Randall Publishing Inc.,
Elk Grove Village, IL.

3. Stadtfeld, H.J. “The Two Sided-Ground Bevel Cutting
Tool,” Gear Technology, May/June 2003, Randall Publishing
Inc., Elk Grove Village, IL.

4. Klein, A. “Spiral Bevel and Hypoid Gear Tooth Cutting
with Coated Carbide Tools,” Dissertation Technical
University Aachen, 2007.

www.geartechnology.com

Back
Tip Reference Point

Cutiing Edge
I8 - Biade

Figure 14—Parameters for back face definition.

Car/Truck OB b 3° F
Face Milling 1B s 3° P
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Tooth-Bending Effects
in Plastic Spur Gears

Influence on load sharing, stresses and wear, studied by FEA

Dr. Ir H.G. H. van Melick

Management Summary

This paper describes the investigation of a steel-and-plastic gear transmission, using both numerical (FE) and
analytical methods. The aim was to study the influence of the stiffness of the gear material on the bending of the
gear teeth, and the consequences on contact path, load sharing, stresses and kinematics. As has been shown in
previous literature, the tooth bending of plastic gear teeth results in an increase in the contact path length and in
a considerable change in load sharing. The root stresses, in principle independent of the modulus, become quite
different for plastic gears due to changes in load sharing. Also, on the contact stresses—which depend on the
modulus—the preliminary and prolonged contact path have a significant influence, inducing very high stress peaks.
These peaks, due to contact of the sharp tooth tips, result in pressure-velocity (PV) values, which are up to a factor
of seven times higher than calculated using conventional theory.

Furthermore, the FEA results show that the kinematics of plastic gears change dramatically. In the extended
part of the contact path, the tooth tip makes a reciprocating movement on the root of the mating gear. Our hypoth-
esis now is that this high PV, reciprocating movement is the governing mechanism of wear in plastic gears.
Experimental results in literature seem to substantiate this hypothesis.

Harold van Melick is a senior research scientist at the Material Science Centre of
DSM. He is also a member of the Global Segment Team Gears of DSM Engineering
Plastics, a team leading the development of Stanyl in gear applications. He joined
DSM after studying mechanical engineering at Eindhoven University of Technology,
and receiving his PhD in 2002 on The Deformation and Failure of Polymer Glasses.

Introduction

f Plastic gears are now commonly

gear applications.

used in the more demanding automo-
tive applications, such as electronic
power steering, electronic throttle con-
trol and starter motors. However, the
fundamental knowledge of plastic gear
design and engineering does not seem
to have kept pace with the number of

Much research was done in
the 1970s and 1980s, especially in
Germany, on predominantly polyac-
etal (POM) and polyamide (PA) gears
(Refs. 1-8). These experimental inves-
tigations focused on measuring the load
capabilities for various gears under
varying conditions. These studies typi-

cally yielded curves for the normalized
force versus the number of cycles to

c d . .
failure. In this approach, the module of
the gear and other geometry factors are
Figure 1—Details of the FE mesh. An overview of the complete model is shown in figure a, R g .g Ty i K
while zooming in on the refined mesh in the contact area from figures b to d. still important variables. Relatively lit-
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tle attention was paid to stress analysis
and wear mechanisms and how these
changed under varying conditions. The
standardized calculations of ISO 6336
and DIN 3990 were used to calculate
indicative stresses, but it was under-
stood that a lot of discrepancies existed
between “metal” theories and “plas-
tic” practice. In the 1980s, a specific
plastic gear standard was developed by
VDI (VDI 2545), and although it was
withdrawn again in 1996 for unknown
reasons (Ref. 9), this standard is still
commonly used.

In the 1980s, Yelle and Burns (Ref.
10) conducted substantial research to
develop a more fundamental base to
plastic gearing. Their approach suc-
ceeded in accounting for the tooth
bending of plastic gears and in calcu-
lating real contact ratios for this type
of transmission. With the ongoing
development of finite element software
packages and improved algorithms—
accompanied by sufficient computing
power in the 1990s—it became pos-
sible to solve complex contact prob-
lems like meshing (plastic) gears (Refs.
11-14). In the group of Walton at the
University of Birmingham, the experi-
mental research on plastic gears was
combined with numerical work (Refs.
11 and 15-17). They confirmed the
analytical findings of Yelle and Burns
by FEA and showed that load sharing
changes dramatically for plastic gears.
Kapelevich and co-workers used FEA
to modify tooth shapes and to optimize
the tooth geometry specific for plastic
gears (Ref. 14).

However, although substantial
research has been conducted in the
field of plastic gears, this does not
seem to have resulted in generally
accepted design rules. Today’s plastic
gear designs still seem to be based on
empirics, experience and comparative
calculations based on metal gear stan-
dards. The essential differences between
metal and plastic gears—and how they
affect kinematics, stresses and wear
issues—are still rather undefined.

In building knowledge in the field
of plastic gearing, many fundamen-
tal questions were encountered. For

Table 1—Details of gear geometries.

Parameter Symbol Pinion Gear Unit
Module m 2 2 mm
Center Distance a 53 53 mm
Pressure Angle o 20° 20 °
Width b 12 12 mm
Number of Teeth z 22 31 -
Profile Shift X 0 0 Mod
Addendum Height haP 1.25 1.25 Mod
Dedendum Height hfP 1.0 1.0 Mod
Root Radius Profile pfP 0.38 0.38 Mod

Table 2—Relevant material properties required for FEA.

Material Young’s Modulus [GPa] Poisson’s Ratio [-]
Steel 206 0.3
Stanyl GF30 10 0.4
Stanyl UF 23°C 3 0.4
Stanyl UF 140°C 0.7 0.45

instance, what are the differences in
kinematics between plastic gears and
metal gears? To what extent are the
standards developed in the 1970s for
metal gears applicable for plastics?

To find answers to these questions,
a program to compare the results of
semi-analytical methods (e.g., ISO
standards and KissSoft) and finite ele-
ment analysis was begun, in addition
to an extensive experimental program
on plastic gears. In our approach, these
calculations were used to study previ-
ously observed phenomena, like chang-
es in contact path length and load shar-
ing, but also to investigate stresses and
kinematics. Finally, a hypothesis was
formulated on the governing mecha-
nism of wear in plastic gears.

Methods

This paper describes the results of
Finite Element Analyses (FEA) per-
formed in order to study the effect of
modulus and tooth bending on the kine-
matics and stresses in a gear pair. The
FEA were done using a commercial FE
software package, MSC.MARC. The
gears were modeled as two discs with
four teeth each, under plane strain con-
ditions (2-D analysis). Around 80,000
first-order quads were used, with a
refined mesh near the contact surfaces,

www.gearfechnology.com

September/October 2007

in order to capture accurately the con-
tact stresses. Detailed pictures of the
finite element mesh of the gears are
shown in Figure 1.

Linear elastic deformation behav-
ior was assumed for all materials.
Although the unfilled materials do
show significantly inelastic behavior,
this is expected to have only a minor
influence.

The calculations were done using
the ISO 6336 standard (similar to DIN
3990) and KissSoft machine design
program (semi-analytical).

In this study the focus was on a
gear transmission, consisting of a steel
pinion and gear, which was made of
various materials. Both gears have
a module of two, a width of 12 mm,
and no profile shifts are applied. The
tooth profile is standard according to
DIN 867, with a pressure angle of 20°.
Further details are given in Table 1.

In the FEA, different material prop-
erties were assigned to the gears. A
steel gear was chosen, with the same
properties as the pinion, a glass-
fiber (GF)-reinforced grade of Stanyl
(PA-46, 30 wt % glass fiber), and an
unfilled Stanyl, tested at either room
temperature or at 140°C. The relevant
elastic properties are given in Table 2.
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Figure 2—Load sharing between teeth of a steel pinion and a steel gear (black circles), a glass
fiber (GF)-reinforced plastic gear (red circles), an unfilled plastic gear (blue circles) and an
unfilled gear at elevated temperature (green circles). The dashed black line represents the theory
(I1SO 6336) and the dotted black line indicates the pitch point.

Figure 3—Tooth bending due to the combination of high load/low stiffness. The black lines repre-
sent the pinion, the blue line a steel gear, and the red line a plastic gear.

Results

Load Sharing. During meshing
of a gear pair, the total load is shared
between different teeth. In standard
spur gear transmissions, a contact
ratio between one and two is found,
meaning that for a certain part of the
meshing cycle, a single tooth carries
the load; while for the remaining time
of the meshing cycle, two teeth share
the load. Following the classical theo-
ry—for instance the ISO 6336 standard
(specific for metal gears)—the load
is shared according to the 1/3-2/3-3/3
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rule, meaning that the load fraction at
the initial moment of contact equals
1/3, increases to 2/3 at the moment the
preceding tooth is leaving the contact,
and is carrying the full load during the
period of single-tooth contact around
the pitch point. After the pitch point,
the load fraction follows the same
scheme, but in reverse order. In Figure
2, which shows the load fraction as a
function of the roll angle (rotational
angle of the pinion), this is represented
by the dashed (theoretical) line.

Using FEA, the load sharing can
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also be studied. Calculations and other
studies in literature (Refs. 11 and 12)
show that during meshing of two steel
gears, load sharing is closer to a 2/5-
3/5-5/5 rule, represented in Figure 2 by
the black circles (E=206 GPa).

When a steel pinion meshes with a
plastic gear, the load sharing changes
dramatically. Figure 2 shows the load
sharing for combinations of steel and
various plastics, and the most striking
change is that the load sharing becomes
skewed when a steel pinion meshes
with a plastic gear, resulting in a load
share of approximately 1/3 in the first
part of the meshing cycle and a load
share of 2/3 in the last part.

Another significant effect is that the
contact path increases, resulting in a
preliminary contact earlier in the mesh-
ing cycle and a prolonged contact at
the end, reducing the period of single-
tooth contact. This has already been
reported in literature in analytical (Ref.
10) and numerical studies (Refs. 11 and
12). For a glass fiber-reinforced plastic
gear (E=10 GPa), represented by the
red circles in Figure 2, the single-tooth
contact period is approximately halved,
compared to a steel-on-steel combina-
tion. For an unfilled plastic gear (E=3
GPa) and an unfilled plastic gear at
elevated temperature (E=0.7 GPa),
respectively, represented by the blue
and green circles, single-tooth contact
no longer occurs during meshing. With
decreasing modulus, the maximum load
share decreases to a plateau value of
approximately 2/3. The origin of these
effects lies in the fact that considerable
tooth bending takes place, as is shown
in Figure 3.

The black steel pinion meshes with
the blue steel gear, as expected, while
considerable tooth bending for the red
plastic gear is observed. At position
‘a,” the red gear has a significant lag
compared to the blue gear. At position
‘b,” a lag can still be seen in that the red
gear comes into contact with the black
pinion before the theoretical point of
initial contact. For position ‘c,” the
teeth of the red and blue gear are virtu-
ally at the same position. However, this
tooth is the most deformed, making the
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rest of the gear and teeth lag. At posi-
tion ‘d,” the load on the tooth reduces
and the tooth bends back.

Tooth bending is not solely deter-
mined by the modulus of the gear,
but also by a combination of stiffness
(Young’s modulus) and loading. As
the ratio of Young’s modulus and yield
stress (i.e., loading limit) for polymers
is roughly an order of magnitude lower
than for steel, tooth bending plays a
much more prominent role in plastic
gearing.

Contact Path. Preliminary and
prolonged contact takes place during
meshing of plastic gears, resulting in
an extended contact path. In theory,
the contact path length is defined as
the length along the contact line from
the initial point of contact until the last
point of contact divided by the base
circle pitch.

As can be seen in Figure 4, the
theoretical line of contact—typical for
involute gearing—is well captured by
two meshing steel gears (black circles).
A contact ratio, €, of 1.634, derived
by FEA, also agrees well with theo-
ry (1.63). For a GF-reinforced plastic
(red circles), the contact ratio increases
to 1.84, and for an unfilled plastic, a
contact ratio of two is just exceeded,
which corresponds well with the fact
that single-tooth contact was not seen
in Figure 2. For an unfilled plastic gear
at elevated temperature, the contact
ratio goes to 2.37.

As can be seen in Figure 4, for plas-
tic gears the contact path increases at
the beginning and end. However, the
extension of the contact path does not
coincide with the straight contact line,
but instead bends off. In fact, the exten-
sion of the contact path lies exactly
on two circles—the tip circles of both
gears.

Stresses. Table 3 shows the values
for the root (bending) stress and the
(Hertzian) contact stresses as calculat-
ed following ISO 6336 (or DIN 3990),
VDI 2545, using KissSoft and MSC.
MARC (maximum around pitch point).
The values for steel gears calculated by
ISO/DIN, KissSoft and FEA agree very
well. The VDI standard gives much

theoretical contact line
E=206 GPa

E=10 GFa

E=3 GPa

E=0.7 GPa

A, pinkon

Figure 4—Contact path during meshing of a steel pinion with a gear of various materials.

Table 3—Maximum occurring root stresses and Hertzian contact
stresses for a steel pinion meshing with a gear of various materials
(Young’s moduli).

Stress Modulus ISO 6336 VDI 2545 KissSoft MSC.MARC

Root E=206 GPa 74.8 42 77.4 73.4
Stress E=10 GPa 74.8 42 77.4 70.7

E=3 GPa 74.8 42 77.4 65.1

E=0.7 GPa 74.8 42 77.4 51.7
Contact | £_506 GPa 609 609 609 800
Stress

E=10 GPa 193 193 193 230

E=3 GPa 107 107 107 120

E=0.7 GPa 54 54 54 50

lower values for the root stress because
the stress correction factor, which is
taken into account by ISO/DIN and
KissSoft, is ignored. For the contact
stresses, the agreement between the
standards is excellent, given that they
are using virtually the same equations.
Furthermore, Table 3 shows that
both the root stresses and the Hertzian
contact stresses decrease with decreas-
ing Young’s modulus of the mating
gear. For the Hertzian contact stresses,
this perfectly agrees with theory, as the
contact stresses are dependent on the
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contact stiffness. For the root stresses,
this is less evident, as the stress level in
theory only depends on geometry and
load. Nevertheless a decrease is seen
for plastic gears, which is the subject
of further investigation in the next sec-
tions.

Root Stresses. By using FEA, the
root stresses of a single tooth can be
monitored during meshing. Figure 5
shows the root stress as a function of
the roll angle for a steel pinion mesh-
ing with gears of various materials.
Similar regions can be recognized, as
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Figure 5—Root stress as a function of the roll angle for a steel pinion meshing with gears of various

materials (moduli).

were seen in the load-sharing graph of
Figure 2.

For a steel pinion and gear, the root
stress is around 45 MPa in the first
part of the meshing cycle. At the first
moment of single-tooth contact, a jump
to 74 MPa is seen. With increasing roll
angle, the stress level lowers again as
the contact point moves down along
the tooth flank of the gear, reducing the
lever arm. At the end of single-tooth
contact, a large decrease is seen—to
some 35 MPa—reducing even further
towards the end of the meshing cycle.

As the load fraction carried by a
single tooth determines the level of the
root stress, the fact that the load shar-
ing becomes skewed for plastic gears
is expressed in the root stresses. The
root stresses are considerably lower
in the first stage of the meshing cycle
compared to steel gears, and are con-
siderably higher at the last part of the
meshing cycle. Depending on the con-
tact ratio and thus modulus, a period of
single-tooth contact is achieved during
which the root stresses become high.
As can be seen in Figure 5, the level
of root stresses reached in the single-
tooth contact period follows the same
trend as those found in steel gears.
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However, due to the changes in load
sharing, the time span of single-tooth
contact becomes shorter, and the high
stress level of the initial moment of
contact for a steel gear is not reached.
For an unfilled plastic gear at elevated
temperature, the peak stresses around
the pitch have completely disappeared,
and the maximum values tend to go to
a value of some 2/3 of the theoretical
maximum value. It is expected that a
further decrease of the modulus will
not result in a further decrease of the
root stress level.

An implication of this lowered
root stress (compared to standardized
calculations) is that the gears can be
loaded to higher torques than expected
based on the comparison of the theo-
retical root stress and yield stress of the
material. This does not mean that the
standardized approach is fundamen-
tally wrong, but rather that it should be
modified by incorporating the altered
load sharing due to tooth bending.

Contact Stresses. The contact
stresses occurring during meshing of
two gear teeth can be estimated using
Hertzian theory. The contact stresses
can be expressed as a function of the
load, contact stiffness, reduced radius
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of the contact and the width of the con-
tact, according to:

FE,
(e} = _—
H:" v 2n bR,

where F is the force (load), E,
reduced modulus or contact stiffness
(see Equation 2), b is the width of the
gear and R is the reduced radius of the
contact (see Equation 3).

1)

1
Er - 2 2
1-v, 1-v, )
2 +
E, E,

where E, and R are the Young’s
modulus, v, and v, are the Poisson’s
ratios of the gear and pinion, respec-
tively.

3

where R, and R are the local radii of
the tooth flanks of the gear and pinion,
respectively.

The FEA results of the contact
stresses as a function of the roll angle
are represented in Figure 6. The contact
stresses for a steel pinion and gear, rep-
resented by black circles, have a maxi-
mum in the region of single-tooth con-
tact (around 800 MPa). This agrees with
the values that were calculated semi-
analytically. Furthermore, the local radii
of curvature and the load fraction deter-
mined the course of the contact stress,
as a function of roll angle.

According to Equations 1 and 2,
the maximum contact stress—occur-
ring around the pitch point—will reduce
markedly with decreasing modulus. For
a GF-reinforced plastic gear, the maxi-
mum contact stress around the pitch
point reduces from 800 MPa to 250
MPa. For an unfilled plastic gear, this
reduces to 120 MPa, and at elevated
temperature to 50 MPa. The values
found using FEA correlate very well
with the values using standardized cal-
culations or KissSoft (Table 4).

However, as can be clearly seen
in Figure 6, very high peaks appear at
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the beginning and end of the meshing
cycle. Due to the tooth bending and the
increased contact path, preliminary and
prolonged contact occurs for plastic
gears. At preliminary contact, the tip
of the gear meshes with the root of the
pinion, while at the prolonged contact,
the tip of the steel pinion meshes with
the root of the gear. This implies that
it is not the involute parts of the flanks
that are meshing, but that the tip of the
tooth, which is determined by tip radius
(tip radius equals 0.1 mm in the calcu-
lations), is in contact with the other
tooth flank. For a GF-reinforced plastic
gear (red circles), the contact of the
sharp tip radius of the steel pinion and
the tooth root of the gear (end of mesh-
ing cycle) results in a contact stress of
940 MPa, which exceeds the values
found for the steel pinion and gear. For
an unfilled plastic gear, the value of the
contact stress reaches 500 MPa at room
temperature and 220 MPa at elevated
temperature.

Using Equation 1 and taking the
load sharing into account, the contact
stress at the prolonged contact can be
estimated using Equation 4.

“)

where o, is the load sharing fac-
tor and R”,p is the tip radius. Figure
2 shows that the load share carried
by a single tooth at the moment the
maximum contact stress is observed is
around 50%, and hence o, is chosen to
be equal to 0.5. The maximum values
found by FEA and those obtained using
Equation 4 compare very well (Table 4,
Column 3). This equation can be used
to estimate contact stresses, based on
geometry and loading, without going
through the elaborate process of FEA.

Pressure-Velocity Values. The
large difference in theoretical contact
stress and maximum contact stress due
to the extended contact path has signif-
icant implications. In the conventional
approach, the maximum contact stress
occurs around the pitch point, at which
the sliding velocity is low or even zero.

l o o E=208 GPa
1000F & o E=10GPa
& o E=31GPa
< o @ E=07GPa
& 750
=
&
o4
E 500
L&}
a
g
250

Roll Angle

gear of various materials.

Figure 6—(Herizian) contact stress as a function of the roll angle for a steel pinion meshing with a

Table 4—Contact stresses determined by various methods.
Modulus KissSoft/Analytical FEA, Maximum
GPa 10% MPa.mm/s
206 8.7 8.7
10 2.1 11.8
3 1.1 6.6
0.7 0.55 3.5

The maximum pressure-velocity (PV)
value, crucial in wear predictions,
was found at the beginning and end
of the meshing cycle. However, since
the maximum value now is found at
the beginning and end of the meshing
cycle, combined with a larger sliding
velocity (up to 20%), PV values are
found which are much higher than cal-
culated based on conventional theory.

Figure 7 shows the PVvalues for
a steel pinion meshing with a gear of
various materials. For a GF-reinforced
gear, the PV value is expected to drop
by a factor of 4; instead, a value is
found which exceeds the PV value of a
steel-on-steel combination by 30%. For
the unfilled materials, the PV values
are about a factor of seven times higher
than those calculated by conventional
theory. The PV values calculated by
conventional theory and FEA are sum-
marized in Table 5.

It must be noted that the calcula-
tions are performed using a tip-round-
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ing radius of 0.1 mm. If a larger tip
radius is used, contact stresses will drop
according to Equation 3. In a steel-
plastic combination, the peak in contact
stress and PV value at the beginning of
the meshing cycle (left side of picture,
negative roll angles) is less important
than the peaks at the end. At the begin-
ning of the meshing cycle, the tip of
the plastic gear is in contact with the
root of the steel gear. After running in,
the tip of the plastic gear will be worn
in such a way that its contact radius has
become larger and the contact stresses
have reduced. Apart from a lowered
contact ratio, this will have no signifi-
cant negative side effects.
Implications of Tooth Bending:
Wear. It has been shown that due to
tooth bending, many secondary effects
occur in plastic gearing. Apart from an
increasing contact and lowering of the
root stresses, the effects on the kine-
matics and contact stresses are neg-
ative. As shown, the PV values can
GEAR 63
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Figure 7—PV values found for a steel pinion meshing with gears of various materials.

Table 5—PV values determined analytically and by FEA.

Modulus

KissSoft/ana-

lytical

FEA,

Around Pitch

Point

FEA,
Maximum

Analytical
Maximum
Equation 4

GPa

MPa

206

686

800

N/A

N/A

10

217

230

940

983

3

121

120

495

548

0.7

60

50

220

273
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become much higher due to the extend-
ed contact path, which puts the bad
correlation between tribological tests
(e.g., pin-on-disk measurements) and
experimental wear data on gears into a
completely different context.

A closer look at Figure 4 reveals
that the extension of the contact path
is perpendicular to the contact line and
the rest of the contact path. Combined
with the bending of the teeth, the ques-
tion arises whether the involute flanks
are still meshing properly. Therefore
the kinematics of the meshing teeth
were investigated in more detail. Figure
8 shows four subsequent images of the
gear flank on four stages during the
meshing cycle.

Figure 8a shows that, at the initial
contact stage, the tip of the gear flank
is in contact with the root of the pinion.
Although not visible in this picture, the
tip (and thus tip rounding) remain in
contact for quite awhile, meaning that
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the rolling component of the velocity
is very low during this stage. Therefore
this stage can be regarded as if a plastic
pin (or cylinder) is sliding on a steel
surface.

With increasing roll angle, the con-
tact point slides along the flank, as is
expected based on theory. The involute
flanks mesh properly and the contact
point moves with fluid motion from the
tip to the root of the gear (Fig. 8b).

Figure 8c visualizes the last moment
of the meshing cycle when the contact
point has moved along the contact line
and reached the root of the gear. The
contact point then enters the stage of
prolonged contact.

Figure 8d reveals what is actually
happening in the extension of the con-
tact path—the contact point is moving
back along the flank towards the pitch
point. Hence in the prolonged—and
also preliminary—contact, a recipro-
cating movement takes place at the root
of the gear with a high sliding velocity,
and very high contact pressure (and
high PV).

In the case of a steel pinion mesh-
ing with a plastic gear, it is as if a
sharp, cylindrical, steel tip (radius of
curvature equals the tip-rounding radi-
us) is digging into the root of the gear.
Depending on the length of the con-
tact path (and thus tooth bending and
Young’s modulus), the end of contact
approaches the pitch point.

Our hypothesis now is that this
high-PV, reciprocating movement at
the beginning and end of the contact
is the governing mechanism of wear in
plastic gears.

To substantiate this hypothesis, the
results of experimental studies were
consulted. The first results investigated
are experimental studies conducted by
Walton and Weale at the University of
Birmingham, in which they performed
experiments on polyacetal (POM) gears
to investigate their wear behavior (Ref.
17). Although our simulations are done
on steel-plastic combinations, the same
phenomena will occur in plastic gear
pairs.

Figure 9 shows a SEM-image of the
wear scar on a polyacetal-driven gear,
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run at 1,000 rpm and 8 Nm, after 105
cycles. Four areas of interest can be
recognized—i(a) the tooth tip, (b) the
addendum, (c) the pitch point, and (d)
the dedendum.

At the tooth tip, indicated by ‘a’ in
Figure 9, high wear is observed. This
can be explained by the fact that the
tip of the gear is coming into prelimi-
nary contact with the root of the pinion,
experiencing a high PV (Fig. 7; i.e.,
negative roll angles, left-hand side).

The addendum shows a much
smoother wear pattern, indicated by ‘b’
in Figure 9. In light of the simulations,
in which the involute tooth flanks of
the addendum are meshing properly
(although still at a considerable PV),
this is also in agreement.

In the region indicated by ‘d,” the
most severe wear occurs, and the sur-
face shows surface pits and scoops.
This is the region in which the high
PV, reciprocating movement takes
place, and indeed the most severe wear
is expected in this area.

The last striking feature is the for-
mation of a ridge near the pitch point.
This can be explained by the fact that,
due to the reciprocating movement,
the tip of the pinion returns at a high
PV towards the pitch point. The high
contact pressure digs out and deforms
material, and pushes it toward the
pitch point. At the end of the mesh-
ing cycle the pressure reduces, leaving
the deformed material on a ridge. The
severe effects seen in Figure 9 are the
result of many repeated cycles.

If the mechanism described above
is the governing mechanism in the wear
of plastic gears, it would imply that the
wear scars on the pinion (driver gear)
and driven gear must be different. The
reason for this is that, for the driven
gear, the contact point moves from the
tip to the root and then moves back
towards the pitch point, as shown in
Figure 8. For the drive gear, the oppo-
site is true; the tip of the gear con-
tacts the pinion near the pitch point and
moves towards the root of the pinion,
pushing the material down. The direc-
tion of the movement changes, and the
contact point moves along the contact

Fot o
—~

Figure 8—Kinematics of two meshing tooth flanks (only gear flank is drawn). The solid black line
represents the tooth flank of the gear, the black dot represents the pitch point, the red dot rep-
resents the moving contact point and the solid red line represents the part of the flank that has

already been in contact.

Figure 9—Scanning electron micrograph of a polyacetal-driven gear, run at 1,000 rom and 8 Nm

after 105 cycles (x16) (Ref. 3). Reproduced with permission from Breeds, et al. (Ref. 17).

line from the root to the tip of the pin-
ion. The experimental study on polyac-
etal gears (Ref. 17) shows that the wear
patterns at the dedendum of the pinion
(drive gear) are very different and that
a valley or depression without ridges is
seen near the pitch point.

Breeds, et al., (Ref. 17) explained
the observed differences by the fact
that the surface stresses resulting from
the friction forces are compressive for
the driven gear, while the driver gear
experiences tensile stresses. The dif-
ferences in wear of the addendum and
dedendum were explained by the fact
that the directions of the rolling and
sliding velocities are different above
and below the pitch point. Thus the
rolling component of the tip of the
gears in the preliminary and prolonged
contact is only of minor influence.

Further support for our hypothesis
is found in an experimental study of
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White, et al. (Ref. 18), in which they
investigated the effect of tip relief on
wear in plastic spur gears. Their gen-
eral observation is that tip relief has
very beneficial effects on the wear per-
formance of plastic gears and that dou-
bling the amount of required tip relief
(based on calculations) gives the low-
est wear rates. They state further that
the shape of tip relief is important, as it
determines the level of contact stress.
These observations complement our
simulations, as tip relief reduces the
effects of preliminary and prolonged
contact. Moreover, the level of contact
stress can also be considerably lowered.
For example, applying a tip rounding
radius of 0.3 mm instead of 0.1 mm
reduces the PV value by 30%.
Conclusions

It has been shown that the load
sharing of a steel-plastic gear pair
changes dramatically compared to the
conventional theory of steel gears. Not
only does the length of the contact path
increase, so also does the shape of load
sharing change due to significant tooth
bending. For steel-to-steel and plas-
tic-to-plastic gear pairs, the load shar-
ing is symmetrical around the pitch,
while for a steel-plastic gear pair it
becomes skewed, and the teeth face the
most severe loading in the last part of
the meshing cycle (roughly 2/3 of the
load). It was also shown that the exten-
sion of the contact path lies perpen-
dicular to the theoretical contact line of
involute gearing.

The changes in load sharing also
change the stresses. Although the root
(bending) stresses are only depen-
dent on load and geometry, due to the
changes in load sharing, the bending
stresses decrease for plastic gears. Here
a plateau value of roughly 2/3 of the
theoretical root stress is predicted. With
decreasing modulus the contact stresses
around the pitch point become lower.
But the extended contact path tip of
one gear comes into contact with the
other gear, resulting in very high con-
tact stress peaks. As a result the PV
value can be up to seven times higher
than predicted in theory.

In the preliminary and prolonged
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contact, the involute tooth flanks do
not mesh properly, but the tooth tips
make a reciprocating movement on
the root of the other tooth. We state
that this high-PV, reciprocating move-
ment of the tooth tip is the governing
mechanism of wear in plastic gears.
Experimental observations in the litera-
ture substantiate our hypothesis.
Acknowledgments

The author would like to thank the
late Dr. David Weale, whose passing
was much too soon, and Prof. Doug
Walton for the valuable discussion
and their permission to incorporate
the SEM picture of their experimental
work (Ref. 17) with Figure 9. O

References

1. Klein, G. “Untersuchungen zur
Tragfiahigkeit thermoplastischer
Kunststoffzahnrider.” Konstruktion 20
(1968) pp. 385-390.

2. Cornelius, E.A. and W. Budich.
“Untersuchungen an Zahnridern aus
Acetalharzen.” Konstruktion 22 (1970)
pp. 103-116.

3. Budich, W. “Ergebnisse von
Versuchen an Geschmierten
Thermoplastischen. Zahn
ridern.” Konstruktion 22 (1970) pp.
396-401.

4. Beitz, W. and E. Siedke.
“Untersuchungen an Zahnridern aus
Polyamid 12.” Kunststoffe 62 (1972)
pp- 390-393.

5 Severin, D. and H. Liitkebohle.
“Wilzreibung zylindrischer Réder aus
Kunststoff.” Konstruktion 38 (1986)
pp. 173-179.

6. Severin, D. and B. Kiihlken.
“Tragfihigkeit von Kunststoffridern
unter Beriicksichtigung der
Eigenerwiarmung.” Konstruktion 43
(1991) pp. 1537160.

7. Baumgart, J. “Tragfihigkeit
modifizierter Kunststoff/Stahl-
Zahnradpaarungen.” Konstruktion 43
(1991) pp. 378-384.

8. Chen, Q.T. “Flankenbeanspruchung
bei Stirnzahnriadern aus Kunststoffen.”
Konstruktion 43 (1991) pp. 225-232.
9. Homann, H. VDI, Abteilung
Richtlinien. Personal Communication,
October 2004.

www.gearfechnology.com

10. Yelle, H. and D.J. Burns.
“Calculation of Contact Ratios for
Plastic/Plastic and Plastic/Steel Spur
Gear Pairs.” Journal of Mechanical
Design 103 (1981) pp. 528-542.

11. Walton, D., A.A. Tessema, C.J.
Hooke and J.M. Shippen. “Load
Sharing in Metallic and Non-Metallic
Gears.” Proc. Inst. Mech. E, Part C:
Journal of Mechanical Engineering
Science 208 (1994) pp. 81-87.

12. Arafa, M.H. and M.M. Megahed.
“Evaluation of Spur Gear Mesh
Compliance Using Finite Element
Method.” Proc. Inst. Mech. E, Part C:
Journal of Mechanical Engineering
Science 213 (1999) pp. 569-579.

13. Tsai, M. H. and Y.C. Tsai.
“A Method for Calculating Static
Transmission Errors of Plastic Spur
Gears Using FEM Evaluation.” Finite
Elements in Analysis and Design 27
(1999) pp. 345-357.

14. Litvin, F.L., L. Qiming and A.L.
Kapelevich. “Asymmetric Modified
Spur Gear Drives: Reduction of Noise
Localization of Contact, Simulation of
Meshing and Stress Analysis.”

15. Comput. Methods Appl. Mech.
Engrg. 188 (2000) pp. 363-390.

16. Walton, D., A.A. Tessema, C.J.
Hooke and J.M. Shippen. “A Note on
Tip Relief and Backlash Allowances in
Non-Metallic Gears.” Proc. Inst. Mech.
E, Part C: Journal of Mechanical
Engineering Science 209 (1994) pp.
383-388.

17. Mao, K., C.J. Hooke and D.
Walton. “The Wear Behavior of
Polymer Composite Gears.” Synthetic
Lubrication 12 (1996) pp. 337-342.

18. Breeds, A.R., S.N. Kukureka,
K. Mao, D. Walton and C.J. Hooke.
“Wear behavior of Acetal Gear Pairs”
Wear 166 (1993) pp. 85-91.

19. White, J., D. Walton and D.J.
Weale. “The Beneficial Effect of Tip
Relief On Plastic Spur Gears.” ANTEC
Conf. Proc. Society Plastics Engineers
3 (1998) pp. 3013-3107.


http://www.geartechnology.com

THE LEADING MANUFACTURER OF @

GEAR MACHINES PREWIER

CUTTING EDGE
TECHNOLOGY

PHA 250 .
d-axes ond b-axes CHMC high speed ‘ FEERIEF;;:E:;[_FS

Gear Hobbing Mochines

e TOTAL

Rounding Machines SOLUTION PROVIDER

PREMIER

MACHINE TOOLS

Vartical Tumning/ Harizenal & Vertical Special
Turnrmill Cantras Moadhining conires Purpote Machines

Premier Lid. presents the widest range of Gear Cutting Machines in India, suitable for batch & mass production.
The 3-axes CHC Gear Hobbing machines & J-axes CNC Gear Shaping machines are CE-certified. The CNC Gear Tooth
Chamfering & Rounding machine is an award winner for product design. Premier is an 150 9001:2000 cerified
company, with a state-pf-<the-art production facility at Chinchwad, Pune {India).

FPREMIER LT
Rogd. Odff & Works : Mumbai-Pune Road, Chinchwead, Pune - 411 018, India. Ted ; +81-20-8631 0 L Fax

c-mail - midsalasf)pramie In, Webaie | weawy premier.coan, Branches : *Bangalore *Channal =Delhi *Kolkata



High Speed
Gears for Exireme
Applications in
Industrial and
Marine Fields

By Dr. Ing. Toni Weiss, Dr. Ing. Franz Hoppe

Gas turbine

Liocked
train gear

Management Summary

Today, advanced gear systems in both the marine and industrial fields
are exposed to increasing demands. No matter whether stationary high-
speed gears up to 140 MW, or COGAG and CODAG power transmission
marine gears are addressed, a supplier of heavy-duty reduction gears
has to provide—at the utmost interface—flexibility and the optimized
technique for any kind of installation in close co-operation with power
plant suppliers, or Navies and shipyards.

Optimization of load carrying capacity and lowest noise performance
require ultimate refinement of toothed gears and bearings in continuous
development of technology enhancement. In this respect, it is extremely
important to select the appropriate macro geometry parameters and tooth
correction values, supported by continuously adapted calculation meth-
ods. Experimental investigations as carried out by highly respected insti-
tutes lead to results transferred directly into the gear design.

Moreover, as theory needs to be transferred to real operable gears
with the required accuracy applicable, heat treatment processing and
grinding tools are to be continuously adjusted to the latest stage of tech-
nology.

Above all, a gear is not just a mechanical transmission, but is devel-
oped to a system fulfilling multiple demands, such as clutch integration,
selectable output speeds, and controls of highest electronic standards.
This paper shows the basics for high-speed gear design and a selection
of numerous applications in detailed design and operational needs.
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Introduction

Tooth corrections for high-power
gears have to be evaluated and manu-
factured to compensate for all influenc-
es which disturb even-load transmis-
sion and even-load distribution during
operation.

Load distribution in circumferen-
tial direction. Today’s gear manufac-
turing technology for high-precision,
high-power gears typically provides
deviations in a range where an impact
on load distribution in circumferential
direction can merely be neglected, as
remaining pitch deviations are much
less than tooth deflections under load.

This, of course, also is an inevi-
table precondition for adequate tooth
and tip relief and in turn even optimi-
zation of how tooth and tip relief are
affected. The major difficulty of such
an optimization is to choose the load
for which the amount of correction is
selected. The calculation of the neces-
sary amount is relatively easy, as gear
mesh stiffness values and calculation
procedures are widely available.

When extreme loads are applied to
gears designed for normal operation,
there is a certain risk of hard contact,
e.g., in the dedendum area near the
tooth root where tooth contact with
the mating gear tip starts. Similarly
the influence of tooth and tip relief on
gear scuffing has to be observed. A
“soft start” of the gear coming in mesh
of course also influences gear noise,
which is discussed later.

Load Distribution
Across Face Width

Elastic deflections. Based on the
assumption that manufacturing devi-
ations on even relatively large gears
can be minimized to very high qual-
ity, especially for any actual gear pair
in mesh, elastic deviations will be the
predominant influence factors on load
distribution, which have to be taken
into consideration. Again different
load conditions will result in different
deflections.

From a load carrying point of view,
in most cases the lowest maximum
stress is obtained if the deflection at
maximum load is considered for tooth
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geometry corrections. It may be advis-
able, however, to study these influences
for different loads.

As the number of influence fac-
tors—such as bending and torsion of
pinion and wheel, bearing and hous-
ing deflection—will increase, the
more accurate a calculation must be.
It becomes relatively difficult to evalu-
ate these influences in their common
effect, and it is widely accepted that
only proven computer programs like
RIKOR in its latest edition are a suit-
able tool for the designer to find the
best values for tooth correction.

In particular, helical gears are very
sensitive when the tooth ends come into
mesh. The effect of typical end relief,
which has been state-of-the-art for a
long time, can be analyzed in more
detail by such a computer program and
it is even possible to manufacture ade-
quate three-dimensional corrections.

In any gear calculation procedure,
according to valid standards, the load
distribution factors are described in
more or less detail. In reality, however,
the influences are not simply meant
to be superposed, but rather observed
at any location of the gear mesh field
and at various loads. The result can be
shown and analyzed in a three-dimen-
sional graph.

A very simple example for a heli-
cal gear and a certain load is shown
in Figure 1. Whereas this distribution
is easy to understand and most likely
reflects the conventional expectations,
Figure 2 shows a helical gear with a
very uneven load distribution and its
effect. It can clearly be seen that due to
the high local load, the correct tip relief
cannot avoid high local stresses, even
higher than represented by the load dis-
tribution factor.

Non Load-Related Deviations

Deviations affecting load distribu-
tion due to manufacturing, assembly
and alignment are typically measured
and to a large extent eliminated for
high-precision, high-power gears. They
are not discussed further here.

High-power gears, however, are
normally running at high circumfer-
ential speeds. To minimize inertia or

Famh of coMac Ty

as end relief.

Figure 1—Hertzian pressure distribution for a helical gear with optimized tip and root relief as well

Figure 2—Hertzian pressure distribution for a helical gear with optimized tip and root relief as well
as end relief, but assuming a very uneven load distribution (KHﬁ > 2) for study purposes.
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Figure 3—Power loss for a high-power gear calculated for different theoretical safety require-

ments, i.e., different API Service Factors.

overall gear weight, it is sometimes
necessary to reduce the mass of the
gear body. Thus the design will be sim-
ilar to a gear rim and a web. In this
case, centrifugal forces can deform the
gear rim in addition to the variation in
stiffness.

Another effect is gear bulk tempera-
ture, which obviously is of great impor-
tance for large gear sizes and high cir-
cumferential speeds, generating high
power loss, because there is always a
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certain temperature gradient. Therefore
due to the negative effect of high tem-
perature on scuffing risk, it is impor-
tant to reduce gear size to a reason-
able minimum. This is not reducing the
actual gear safety when all influence
factors are sufficiently considered. This
must be taken into consideration when
choosing appropriate safety factors for
comparatively simple calculation pro-
cedures. Figure 3 gives an example of
gear size and power loss, based on dif-
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ferent API service factors.

The higher the temperature and
the size, the greater the effect on the
gear diameter and length of pinion and
wheel will have to be considered. Such
effects of temperature on the load dis-
tribution can be minimized if the typi-

cal temperature distribution is known
by a modification of the lead correction
for a certain steady state condition or
by minimizing the temperature distri-
bution itself by optimized cooling. It
goes without saying that this influence
is reduced when the gear is optimized
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Figure 4—Oil temperature distribution of a 100 MW class gear measured after the mesh for an
already optimized standard unit and with etaX technology.

effect on contact stress distribution (Ref. 7).

Figure 5—Temperature distribution of pinion and wheel, calculated with an FEM model and its

Figure 6—Calculated residual stress distribution for a (half) double helical model gear.
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when running in vacuum-like condi-
tions as provided with etaX technology,
as shown in Figure 4.

The influence of such an effect
can only be calculated using an exten-
sive FEM calculation which takes into
consideration all heating and cooling
sources and heat dissipation. Several
boundary conditions have to be esti-
mated, but when different measured
temperature distributions can be real-
ized with good correlation, it can be
assumed that the calculation provides
realistic results. Figure 5 shows an
FEM model of a large double-helical
pinion and the temperature distribu-
tion with the highest value at the outer
end of the helix as well as the corre-
sponding temperature distribution for
the mating bull gear. The theoretical
influence on load distribution of this
temperature distribution then is calcu-
lated as an example neglecting all other
influences like elastic deformation, etc.
It can be seen that there may be signifi-
cant influence.

As high-power gears for 100 MW
and more must have hardened gears
to limit the size, the gears and their
integrated shaft still have enormous
dimensions, especially for case harden-
ing, with the quenching process of a
very large solid part. The material for
such parts has to be carefully selected
and the process of manufacturing the
gear blank needs to fulfill restrictive
quality requirements. This is especially
true because of unavoidable residual
stress in the gear body after quench-
ing. The result of such an evaluation
is shown in Figure 6, which can be
taken as a principle distribution, where-
as details are still questionable as to
whether boundary conditions and some
material behavior have an important
effect, but are only known to a limited
extent. Stress-relieving heat treatment
after hardening is limited in order to
not negatively influence the tooth hard-
ness. Various calculations and mea-
surements have proven such residual
stress distribution. Stress relief in oper-
ation after a long period of time—due
to a high number of stress cycles (e.g.,
start ups)—has been experienced to a
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certain extent.

This stress relief obviously depends
on its original value and on the gear
dimensions. It will therefore be differ-
ent for pinion and gear. In any case, it
results in some permanent deformation
of the gear body. It therefore is essen-
tial to evaluate the expected influence
of this deformation on the tooth load
distribution and to find an optimum
compromise of its effect on gear life.

Optimized Geometry of
Low-Noise Gears

Source of Noise. A main power
transmission gear is subjected to vari-
ous external influences, such as reac-
tion loads from adjoined external
couplings, foundation distortion, or
dynamic mass forces caused by heavy
sea states, and, not lastly, heat expan-
sion due to the power loss generated by
gear teeth and bearings.

In light of all these impacts and
with respect to low noise signature,
the tooth design has to be specifically
observed, as pinions and gears rep-
resent “the heart” of a gearbox. The
decision on the basic type of gear teeth
is important, where principally spur
gears, single-helical or double-helical
gears are available.

Figure 7 shows the principle coher-
ence between tooth mesh noise excita-
tion and overlap ratio, & With spur
gears, €, equals zero, with low single
helices, & values up to 2 are achiev-
able. High helices are in a practical
sense realized only with double-helical
gears, achieving €, > 3. Apart from sig-
nificant noise reduction at increased €,
excitation appears minimal with integer
value of overlap ratio. The fundamental
results as depicted in Figure 7 are still
considered as state-of-the-art and have
been confirmed throughout the past
25 years with numerous research pro-
grams, supported by experience with
countless applications in service.

Involute gears theoretically mesh
without periodical angular deviation
in rotation and without dynamic exci-
tation when the gear teeth get into
mesh. However, due to manufacturing
tolerances, misalignment and elastic
deformations under load, this theoreti-
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Figure 7—Noise in dB generated in tooth mesh, dependent on basic layout and transverse con-
tact ratio ¢f3. Note minima achieved with integer € values.

under koad

Figure 8—Tooth deflection under load and subsequent interface zone in following gear mesh (Ref.

6).
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stiffness
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p: tooth to
tooth pitch

rotation

Figure 9—Mesh stiffness: a) Spur gear mesh; b) Helical gear mesh (Ref. 6).

cal optimum is not achieved in reality
without use of appropriate design cri-
teria.

Hence, these influences are to be
compensated by adequate tooth flank
corrections generated on high-precision
grinding tools. Above all, the macro
geometry still is the decisive criterion
on noise excitation, as shown here.

The geometric ideal position is
changed under load due to the Hertzian
deflection on gear flanks, bending of
the teeth, and elastic deflection of gear
bulks and shafts. Even when consid-
ering deviation-free tooth flanks—as

www.gearftechnology.com
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almost achievable with modern man-
ufacturing methods—interference
between the gear teeth in mesh occurs
due to elastic deformation, causing
periodical noise excitation as shown in
Figure 8. This interference can be com-
pensated by appropriate flank modi-
fication, achievable normally for one
load level and one average stiffness
value. Thus, gears requiring low noise
emission in a wide power range, e.g.
naval gears, need a minimized ampli-
tude of the total mesh stiffness, c,
Figure 9 shows the course of mesh
stiffness over rotational angle for spur
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Figure 10a—Low helix, maximum overlap ratio ¢, =3; Dotted: position in bearings under load (over-
scaled). Figure 10b—High helix (Ref. 5). Figure10c—Double helix at overlap ratio g, = 5, here sole
radial displacement in bearings at no shaft tilting, thus equal tooth contact over entire face width
at all load conditions.

Table 1—Gear teeth base (macro) geometry of investigated gears, gear
layouts, Figure 10, center distance 400 mm, ratio 3:1.

Tooth Design a) Low Helix | ¢) Double Helix | b) High Helix
Module m_ mm 6 4.5 6
Profile angle o 15° 15° 17.5°
Helix angle B 14.3° 31.7° 28.7°
Transverse contact rafio €, 2.0 2.0 20
Overlap ratio € 3.0 50 5.0
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Figure 11—Test rig arrangement (left) and bearing load cell installation (right) of marine noise test
rig (Ref. 5).
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Figure 12—Typical waterfall plots showing significant frequencies in order and peaks with low
helical and double helical gears. Gear mesh frequency at 38th order with double helical gears at
32nd order with single helical gears.

72 GEAR ‘ September/October 2007 | www.geartechnology.com

and helical gears. The mesh stiffness is
the sum of the individual single tooth
stiffness values for the teeth in contact
shown on the bottom side of the dia-
gram. Obviously, with an increasing
number of teeth being in mesh at the
same time, the amplitude of the period-
ical change in mesh stiffness decreases.
The number of teeth in contact is deter-
mined by the transverse contact ratio,
€, (number of teeth in mesh along
the path of contact; 1-2 for most gear
applications) and the overlap ratio, €,
(number of teeth in mesh along the
face width; zero for spur gears, up to
eight for double helical gears). The
decisive total contact ratio, €, is the
sum of € and €. Integer figures for &
further improve the mesh quality (see
Figure 7).

Selection of Basic Geometry for
Noise Attenuation. Coming to more
distinct views on these principles, spur
gears are not suitable for high-speed
gears, according to their zero helix
angle. As can be seen with Fig. 9a, the
tooth load transferred from one tooth
pair in contact to the next is followed
with a sudden load jump, causing peri-
odical force impacts and, subsequently,
increased excited noise. Any attempt
to decrease these impacts by profile
correction grinding would just end up
in some marginal excitation-reduced
levels, with the remaining disadvantage
of lack of contact ratio and high sensi-
tivity for misalignment and concurring
tooth edge overload.

Single helical gears, as shown in
Figures 10a and 10b, comprise some
benefits against spur gears. Normally,
low helices apply in practice, where
tooth load impacts are diminished by
helix-angle-influenced transverse axial
travel of the tooth mesh—a significant
benefit against spur gears. But, with
single helical gears, major disadvanta-
geous aspects are to be considered:

e Limited helix angle p < 10 ° is
not to exceed axial loads, and still
need of separate thrust bearings;

* Low transverse contact ratios,
thus limited minimization
of noise performance;

e Axial forces cause tilting shafts
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in bearings, thus unpredict-
able non-contact areas and
uneven load distribution across
tooth face width;

¢ Axial forces cause bending of

casing structures, to be compen-
sated with added up structural
weight.

In spite of these aspects, single heli-
cal gears could apply if measures such
as reinforced casing structures, care-
fully selected tooth flank corrections,
and an increased demand to foundation
rigidity are realized. The high helix
according to Figure 10b, would defi-
nitely show a much better noise sig-
nificance compared to low helices, due
to the high overlap ratio, but gener-
ates inadmissible high-axial loads not
compensable in realistic views with
moderately sized thrust bearings and
reasonably designed casing structures
(Ref. 5).

Finally, double helical gears, (Figure
10c), include the consequent resolu-
tion of the aspects above. They com-
bine insensitivity regarding external
forces to casing structures, followed by
a high degree of load pattern consisten-
cy throughout the full power range—
due to their symmetric design—with
low noise performance for maximum
achievable helix angles at optimized
macro geometry of the gear teeth.

In summary, the following aspects

support double helical gears:

¢ Maximum total contact ratio, €,
for the benefit of smooth tooth engage-
ment and lowest noise performance, as
shown in Figure 7;

¢ Radial symmetric tooth forces,

no axial impact to bearings, due
to self centering effect, as shown
in Figure 10c;

* Even contact pattern throughout

all loading conditions;

* No axial loads to casing

structures generated, thus
most light weight designs
achievable, by avoidance of
excessive casing structural
reinforcements other than ulti-
mately required;

e Tooth corrections by grinding

respecting just bending and tor-
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Figure 13—Sensitivity of double helicals (a) and single helicals (b) to variation of misalignment
between pinion and gear, single curves as orthogonal slice through waterfall at gear mesh fre-

quency.

sional deflection of pinions, at no
tilting load or casing deflection
unpredictable impacts.

Research on Gear Noise. For fun-
damental investigation purposes, a
research program on dynamic bear-
ing forces with different macro tooth
geometries, manufactured to ISO quali-
ty level 2, was performed at the Design
Unit Institute, Newcastle University,
UK, supported with funding of the
British Ministry of Defense (MoD). In
effect, the tests were related to a com-
parison between the three basic gear
designs as per Figure 10. The param-
eter combinations a) and c) as given
with Table 1 were tested on a § MW
back-to- back test rig and compared to
previous results obtained with version
b) under the same conditions (Ref. 5).

The test setup and measurement
principles are given with Figure 11. In
a back-to-back test rig, the slave gear
and the testing gear are connected to
each other by flexible couplings, the
electric motor provides just enough
power to overcome the losses of both
gear boxes. The operating torque is
introduced to gear circle by the hydrau-
lic torque actuator variable up to 15,000
Nm. The test gearbox is supported by

September/October 2007

servo-pneumatic soft mounts for foun-
dation isolation.

The dynamic excitation generat-
ed in the tooth mesh is measured as
dynamic forces directly in the journal
bearings of pinion and wheel of the
testing gear. The bearing assemblies
consist of four tilting pads with piezo-
electric load cells mounted against the
bearing shell, capable of discriminating
dynamic forces down to 0.1 N per 100
kN. A special dynamometer at each
bearing combines the load cell signals
at high resolution and effective fre-
quency response to waterfall results as
shown with Figure 12.

Various parameters were subjected
to investigation, such as torques up to
15,000 Nm, pinion speeds up to 5,000
rpm, and misalignments between pin-
ion and gear ranging from —100-100
pm per 200 mm face width in distinct
steps. For good comparison between
the various gear designs, especially
related to marine gearing applications,
all tests were performed following the
propeller law T ~ n 3.

Results of Noise Investigation.
In comparison of two typical water-
fall plots shown with Figure 12, some
interesting basic results are being
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Figure 14—Representative comparison of dynamic bearing loads v. pinion speed (and related
propeller law torque) with three gear designs, as detailed in Table 1.

revealed. Double helicals have signifi-
cantly lower rotational and mesh fre-
quency excitation than single helicals,
combined with a broader band behav-
ior. These fundamental results were
observed throughout all parameter vari-
ations, as obtained with more than 200
single measurements taken.

Figure 13a and b give an impression
on the sensitivity of double helicals and
single helicals depending on various
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adjusted misalignment values between
pinion and wheel. Basically, with all
measurements, a single curve repre-
sents an orthogonal slice at gear mesh
frequency orders. Evidently, double
helicals show lower excitations by a
factor of four compared to single heli-
cals, and a fairly low insensitivity to
misalignment. This effect is interpreted
as the consequence of the self-center-
ing effect in the gear mesh.

As a conclusion, high helices and
double helices show a similar perfor-
mance regarding their dynamic behav-
ior, whereas low helices—even at
equally high accuracies—present high-
er dynamic forces due to their limited
macro geometry and structural impacts
as discussed above. As an overall rep-
resentative result, Figure 14 shows
single helicals generating up to 20 dB
higher structural noise compared to
double helicals.

Conclusion
The stat-of-the-art high-speed gear
includes a sophisticated gear design
respecting any kind of external impacts
to operational conditions. Heat expan-
sion and low noise signature require-
ments are to be compensated by the
appropriate selection of macro tooth
geometry combined with refined lead
and profile tooth corrections. Double
helicals show the best performance
throughout numerous applications as
can be seen with various installations
in industrial fields or aboard vessels of
any kind. Moreover, if specific solu-

www.geartechnology.com

tions are required, such as complex
gear trains with multi-functional clutch
arrangements, the gear layout is to be
flexibly adjusted to environmental con-
ditions, without leave of design prin-
ciples. ¥
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Chicago’s

Movable Bridges—

A Perfect Balancing Act of Gear-Driven Splendor

Jack McGuinn, Senior Editor

Every spring and fall, a flotilla of pleasure craft rely on Chicago’s string of downtown movable bridges for access to and from Lake Michigan. (Photo
by David M. Solzman)

Chicago has been known as many
things over the years—“Hog Butcher
to the World,” “The City That Works,”
“The Windy City” and “The City of Big
Shoulders” among them.

Although perhaps lesser known, add
“City of Bridges” to the list.

Butwe’renottalkingabouttraditional,
stationary bridges. Rather, we’re talking
trunnion bascule bridges—or draw
bridges—that span the Chicago River
along many of the Loop’s downtown
intersections.

Although Chicago’s first trunnion
bascule bridge is the Cortland Street
Bridge, built in 1902, the crown jewel
of the city’s movable bridge system
is the Michigan Avenue Bridge at
the intersection of Wacker Drive and
Michigan Avenue. Begun in 1917 and
completed in 1920, the bridge was
conceived by renowned city planner
and architect Daniel Burnham—he
of “make no little plans” fame—and
designed by transplanted Englishman
and Chicago Plan colleague Edward

www.gearfechnology.com
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H. Bennett. Burnham envisioned
the Michigan Avenue Bridge in part
as a means of encouraging more
development of Michigan Avenue north
of the river, which had been neglected
due to a lack of speedy access from
its more populated area to the south.
Reminiscent of the meeting of the
eastern and western railroads in the
previous century, the bridge dedication
was celebrated by cannon fire, marching
bands, blaring fog horns from the ships

below and thousands of Chicagoans.
continued
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But before the first (Cortland Street)
bridge was built, the city’s public works
department went to work to realize
Burnham’s vision.

“The department of public works
commissioned a study in 1898 to look at

Michigan in the spring and their return in
the fall for winter dry docking is a Chicago
tradition.

Thebridge designis an engi- neering—
and gearing—rarity in that it is driven
by an intricate and yet almost primitive

counterweight functions. As the opening
is initiated, the two sections, or leaves, of
the bridge open at the center and remain so
until lowered to the original position. The
two rising leaves are actually a portion
of Michigan Avenue, which is why it is

the suitability of known as a double-
different types of leaf,  double-deck
bridge structures to trunnion  bascule;
implement on a large most other bridges

scaleinthecity,” says
Dan Burke, assistant

in the system have
only one leaf. The

chief engineer bridg- opening and closing
es for Chicago’s time of the bridge is
department of trans- about eight minutes.
portation. “And To appreciate
they studied and how the bridge
looked at several works, simply look
different  existing at a playground

technology models
from around the
world, which led to
a new take on bridge
concepts. It was a

el T Ll ATEEEF Wl LS
SiF bl EETDEIC TPl N RN LSS

seesaw. Weight
being about equal,
notice how each
child on either

end acts as a

combination and fur- il A counterweight and
ther cultivation of  Cortland Street Bridge—the first movable bridge built in Chicago (1902) and a national historic civil - you’ll have an idea
existing technologies engineering landmark. (Photo courtesy of City of Chicago) of how a movable
for the time.” And . bridge works. The
so was born what is  fer = =es =y i oy steel and roadway
now internationally . —EL. P T (leaf) construction
known and dupli- Tl = A= L i| are  of equal
cated as the “Chicago : T £ R4 i e ool weight with its
Style” bascule bridge. ] . sl o o concrete-and-steel
The city now "-"-. ! R > g T counterweight,
boasts 35 opera- s - e / thus providing a
tional movable 1 i e A Y delicate yet precise
bridges—the most y —rg T balance, one to the
of any city on | o loil - A XX S ] other.
the planet. Burke LA e As mentioned,
estimates that the |~ S OCUSLE DETX TACHARCH BASCLAL BRI [| relatively little
bridges along the ! i PAPRGVEMENT OF MCHIGAN AVE power is required
Chicago River are ['! } e — P == S to operate a bridge
drawn up and down ST i T s————— of this type. The
approximately 200 . g e r e Michigan Avenue
times a year. (At the £ - - === - ::,'_, e ks bridge is powered
busy 24/7 Calumet T = " mss@es| | by four 75-100

the
edge

Harbor on
southeastern

Detail of a 1918 schematic of the Michigan Avenue Bridge specifying “minor changes and addi-
tions” to the original design. (Drawing courtesy of City of Chicago.)

DC
two for

horsepower
motors,

of the city, however,

he says the number is 5,000 to 10,000.)
The busiest times on the river are in the
spring and fall, at the beginning and end
of Chicago’s boating season on Lake
Michigan just east of the river. Indeed,
the migration of pleasure craft out to Lake

78 GEAR

September/October 2007

system employing gears, counter weights,
and electric motors. Not unlike today,
(electric) energy was costly in those
days, and so the bridges were designed
to run on relatively small energy output,
to be complemented by the gear and

each leaf or street
portion. In what today is still considered
anengineering marvel, those four motors
drive the trunnion—or axle—which in
turn activates a gear set of increasing
size to power the bridge. The last in the

series—the bull gear—has the largest
continued
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teeth of the set and actually rotates the
rack and in turn powers the raising and
lowering of the bridge sections. The
result, says Burke, “is a simple concept
executed on a very large scale.”

Specifically, he says, “(The gears)
are open-gearing gear trains with a
combination of spur and interlocking
pinion gears. The trunnion is the axis of
rotation on the bridge.”

For those looking for an up-close
view of the Michigan Avenue Bridge,
a designated Chicago landmark,
there now exists the recently opened
McCormick Tribune Bridgehouse &
Chicago River Museum. The Beaux
Arts-style bridgehouse—replete with
four bas relief sculptures depicting key
historic events in the city’s history—is
located at the northwest corner of
Michigan Avenue and Wacker Drive.
The museum is open from June 1 to
September 30th, 10 a.m. to 5 p.m.; closed
Tuesday and Wednesday. Admission is
$3, and children under five are admitted
free. Groups of 20 and up welcome @
$2 per person. CF

For More Information:
McCormick Tribune Bridgehouse &
Chicago River Museum

376 N. Michigan Avenue

Chicago, IL 60610

Phone: (312) 977-0227

E-mail: info@bridgehousemuseum.org
Website:

www. bridgehousemuseum.org

A look at the gear set that powers the
Cortland Street Bridge. (Photo courtesy
City of Chicago.)
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EVENTS

Machine Tool Leaders
DESCEND UPON HANNOVER

Billed as “the metalworking world
all in one place,” this year’s EMO will
take place September 17-22 at the
Hannover Fairgrounds in Hannover,
Germany.

In addition to its wusual array
of cutting, splitting, milling and
metal forming tools, manufacturing
systems, precision tools, automation
components, computer technology,
industrial electronics and accessories,
show organizers hope to top its 2005
attendance level of 160,751.

For Samputensili marketing
manager Patrizia Fiaccadori, it’s the
quality of the EMO visitors that makes
the show the most important event for
the company all year. “The EMO show
in Hannover is undoubtably the most
important trade fair event in Europe
in the gear manufacturing sector. In
recent years, the number of visitors has
decreased since companies no longer
send large delegations to the fair. Rather,
in our experience, the trend is now for
one or two top level decision makers
to attend with the aim of conducting
important technical meetings and sales
negotiations with suppliers during the
fair itself,” she says.

In addition to the trade show, EMO
has several educational offerings to
enhance the show experience.

The Intelligent Lightweight Design
Symposium provides an overview of
the current development status for
modern, lightweight design concepts
and highlights examples from various
sectors of manufacturing technology.
The symposium takes place September
18, from 10 a.m.—4:30 p.m. in Rooms
3A and 3B of the convention center.
Registration is 195 euros, and 125 euros
for exhibitors.

Results of the NEXT Generation
Production Systems, a four-year project
exploring the complete value-chain for
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the European production machinery
sector, will be discussed on September
21 from 9 a.m.—12:30 p.m. The free
lecture is broken down into five
objective tracks, three technical tracks
and one education and dissemination

track including;
e Track 1—The Green Machines
e Track 2—User-centric autono-
mous machine tool
e Track 3—Manufacturing break-
throughs
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* Track 4—New Business Con-

cepts
e Track 5—New Training and
Dissemination Methods.

* NEXT Generation Production
Systems

* Youth Show

e Symposium on Growth Market in
Central and Eastern Europe

Corporate management is also
invited to attend the International
Business Symposium on Growth
Markets in Central and Eastern
Europe. For 195 euros (125 euros
from exhibiting companies), decision
makers in production technology can
learn the latest updates on the economic
situation of various markets involved,
the conditions involved for establishing
sales, services and manufacturing
operations, tips on creating the
right networks, political and legal
idiosyncrasies, financing operations in
eastern Europe as well as case studies
and practical examples. The symposium
is September 19 from 8:30 a.m.—6:10
p.m. in Room 1A of the convention
center.

Lastly, the VDW and the DMG
Training Academy are presenting a
special youth show for students on how
to start training for a manufacturing
career, and will display machine tools
and robots in Hall 25 Booth CO03.

EMO occurs bi-annually, twice
consecutively in Hannover, Germany
and once in Milan, Italy. EMO 2009
will be in Milan. For the 2007 show,
day tickets are 27 euros, season tickets
are 48 euros and student tickets are
12 euros and all can be ordered online.
For more information on EMO 2007,
visit  the show’s  website at
www.emo-hannover.de
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Weight Savings — As a blank, this large spur
gear weighed 55 Ibs. As a forged tooth gear with
1 millimeter of stock on the tooth profile for
hobbing, it weighs just 37 Ibs.
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See us at

PRESRITE NEAR-NET GEARS GIVE YOU
STRENGTH OF A FORGING WITH

LITTLE OR NO MACHINING.
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Building A Better Business

ISO 9001:2000 TS 16949:2002

Presrite Corporation

3665 E. 781h St. * Cleveland, OH 44105
Phone: (216) 441-5990
Fox: (216) 441-2644
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CALENDAR

September 10-12—Romax Tech-
nology USA Users Conference.
Romax facility, Detroit, MI. Presentations
include various transmission engineering
topics such as bearings, gearing, NVH,
advanced transmission concepts (AMT/
DCT/CVT/Hybrid), design of equipment
and optimization, process integration
and process improvement. For more
information, email events@romaxtech.
com or visit the company’s website at
www.romaxtech.com.

September10-14—AGMATraining
School for Gear Manufacturing.
Richard J. Daley College, Chicago,
IL. The basic course offers classroom
and hands-on training in gearing and
nomenclature; principles of inspection;
gear manufacturing methods; and hobbing
and shaping. Although the course is
designed primarily for newer employees
with at least six months’ experience in
setup or machine operation, it can also
benefit quality control managers, sales reps,
management and executives. This course is
taught by Dwight Smith, president of Cole
Mfg. Systems, and Peter Grossi. $850 for
AGMA members, $950 for non-members.
*Note: A classroom version of this course
will be offered at AGMA’s Gear Expo in
Detroit that will be taught by Mike Tennutti
of Gleason Cutting Tools. For more
information, contact the American Gear
Manufacturers Association by telephone at
(703) 684-0211 or on the Internet at www.
agma.org.

September 12-14—Basic Gear
Noise Short Course. Department of
Mechanical Engineering, Ohio State
University, Columbus, OH. Offered for
gear designers and noise specialists who
encounter gear noise and transmission
design problems. Attendees will learn
how to design gears to minimize the major
excitations of gear noise: transmission
error, dynamic friction and shuttling
forces. Fundamentals of gear noise
generation and gear noise measurement
will be covered along with topics on
gear rattle, transmission dynamics and

housing acoustics. Course includes
extensive demonstrations of specialized
gear analysis software in addition to the
demonstrations of Ohio State gear test
rigs. An interactive workshop session
invites attendees to discuss specific gear
and transmission noise concerns. $1,550.
For more information, contact GearLab
by telephone at (614) 292-5860 or by e-
mail at harianto.l @osu.edu.

September 14—Korean Tech-
nology Transfer Seminar. Seoul
Venture Town, Korea. This seminar
focuses on planetary gearbox analysis.
Other topics include gearbox design and
analysis, NVH, gears, bearings, shafts
and housings. For more information,
contact Romax Technology by email at
SeungwonJ @romaxtech.com or on the
Internet at www.romaxtech.com.

September 17-18—Advanced

Gear Noise Short Course.

Department of Mechanical Engineering

at Ohio State University, Columbus, OH.

This advanced session is an extension of

the Basic Gear Noise Short Course. This

advanced course will be taught through
lectures on selected topics coupled with

a series of hands-on workshops. Based

upon their interests, the attendees may

select from the following topics:

e Analytical and computer modeling
(prediction of gear whine excitations,
general system dynamics, bearing/
casing dynamics, gear rattle models).

e Experimental and computational
approaches (modal analysis of
casings, acoustic radiation,
advanced signal processing,

sound quality analysis, transmission
error measurement).
$1,050. For more information, contact
the GearLab by telephone at (614) 688-
3952 or by e-mail at harianto.l@osu.
edu.

September 17-19—ASME Heat
Treating Society Conference and
Expo. Cobo Center, Detroit, MI. The
conference occurs from September 17-19
and the expo on September 18—-19. The

www.geartechnology.com
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technical program is broken into sessions
on applied energy, brazing, emerging
technology, equipment innovation,
global issues, processes and applications
and vacuum technology. Prices range
from $25-$780. For more information,
contact the ASME Heat Treating Society
by telephone at (301) 694-5243 or online
at www.asme.org.

September 17-20—Basics  of
Bevel and Hypoid Gears. Zurich,
Switzerland. This course is limited to 10
participants and conducted in German.
Topics include gear cutting systems,
gear geometry, offset and hand of spiral,
ease-off, load related deflections, bias
conditions, influence of cutter diameter,
example gear design calculations, and
gear measurement and closed loop. 2,000
euros per person. For more information,
contact Klingelnberg AG online at
www.klingelnberg.com.

September 17-22—EMO Han-
nover. Hannover Fairgrounds,
Hannover, Germany. Featuring

products and services for metalworking
technology, with special emphasis on
machine tools, manufacturing systems,
precision tools, automated systems,
computer  technology, industrial
electronics and accessories. Sponsored
by the VDW (German Machine
Tool Builders Association). See our
coverage on p. 84. For more information,
visit the show’s website at www.emo-
hannover.de.

September 25-27—Assembly
Tech Expo. Donald E. Stephens
Convention Center, Rosemont, IL. Co-
located with Quality Expo, PlasTec
Midwest, Electronics Assembly Show
and National Manufacturing Week.
Registration is free if you pre-register
online or bring registration materials to
the show floor. Otherwise, registration
is $55 at the door. For more information,
visit the show’s website at www.atexpo.
com.
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September 24-27—KIMoS Basics.

Zurich, Switzerland. This course is

limited to eight participants. Topics

include:

e Repetition of basic theory and spiral
bevel gears

e KIMoS modules

¢ Dimensioning

e Ease-off optimization

* Re-engineering

e Data stroking and data transfer via
e-mail

e Practice on a master gear set.
2,000 euros per person.

For more information,

Klingelnberg AG online at

klingelnberg.com.

contact
WWW.

October 2-4—South-Tec 2007
Conference and Expo. Charlotte
Convention Center, Charlotte, NC.
SOUTH-TEC 2007 also features SME
Motorsports Charlotte exhibits, which are
geared toward motorsports manufacturers
in need of technologies and processes.
This event also includes a full technical
conference. Visit the event’s website
closer to the date of the show for prices
and registration information. Online
registration (valued at $25) is free and
open throughout the show. For more
information, visit the show’s website at
www.sme.org/southtec.

October 7-10—Gear Expo
2007. Cobo Center, Detroit, MI. “The
Worldwide Gear Industry Event.” This
year’s show promises 200 exhibitors
with more than 60 gear manufacturers
worldwide. AGMA, SME and the
American  Bearing = Manufacturing
Association will conduct gear-related
seminars and the Gear Expo Solutions
Center will host free presentations from
more than 20 exhibiting companies. For
more information, visit www.gearexpo.
com or contact the AGMA by telephone
at (703) 684-0242. See our full coverage
on pages 32-49.
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October 15-17—Gear Manuf-
acturing Technology Course.
Perry Technology Co., New Hartford,
CT. Instructors Geoff Ashcroft and
Ron Greene aim to teach participants
gear theory as well as practical aspects
of manufacturing and troubleshooting
techniques. The course will cover gear
inspection, gear manufacturing, gear
hobbing, gear shaping, hobs, gear shaping
tools, production estimating, hard
finishing and gear shaving. $750 includes
tuition, materials, an AGMA reference
manual and certificate of completion.
For more information, contact the Gear
Consulting Group by telephone at (269)
623-4993.

October 22-26—17th  Annual
Shot Peening and Blast Cleaning
Workshop. Fiesta Inn & Resort,
Tempe, AZ. This is the world’s largest
workshop specializing in shot peening
and blast cleaning and offers more than
49 topics. FAA-recognized shot peening
certification exams are offered for Level
1,2 and 3. A flapper peening exam is also
offered. For more information, contact
The Shot Peener magazine by telephone
at (800) 832-5653 or on the Internet at
www.shotpeener.com.

October 31-November 1—Wind
Power Shanghai. Sheraton Grand
Tai Ping Yang Hotel, Shanghai, China.
Turbine manufacturers and component
suppliers can attend lectures by senior
international executives on growth
potential in the wind energy market from
Oct. 31-Nov. 1. A trade exhibition will
follow at the Shanghai International
Exposition Center from Nov. 1-Nov.
3 and will include wind turbines, rotor
blades, gearboxes, electricity generators
and controlling and breaking systems.
For more information, visit the show’s
website at  www.windpowershanghai.
com.

www.geartechnology.com

October 10-13—PTC Asia 2007.
Shanghai New International Expo Center,
Shanghai, China. Exhibition for power
transmission and control, fluid power
(hydraulics and pneumatics), mechanical
and electrical transmission, compressed
air technology, internal combustion
engines and gas turbines. Organizers
expect more than 1,300 exhibitors and
approximately 58,000 visitors. For more
information, visit www.ptc-asia.com.

October 18-20—Power Trans-
mission Distributors Association
Annual Summit. Marriott Desert

Springs Resort and Spa, Desert Springs,
CA. Main networking and educational
event for the power transmission industry.
Workshops scheduled include topics such
as driving growth and shareholder value
and understanding the demographics of
the evolving workforce. Registration is
available to PTDA members online at
www.ptda.org.

October 22-24—International
Joint Tribological Conference.
Marriott Mission Valley, San Diego, CA.
Focusesonresearchinthemultidisciplinary
field of tribology. Sponsored by The
Society of Tribologists and Lubrication
Engineers (STLE) and the Tribology
Division of ASME International. Papers
will be presented in all fundamental
and applied fields of tribology, and
will be in the form of two- to three-
page (maximum) Extended Abstracts.
Topical areas include: Tribomaterials
and Tribology Fundamentals; Lubricants
and Additives; Elastohydrodynamic
Lubrication; Hydrodynamic Lubrication
and Fluid Film Bearings; Rolling
Element Bearings; Engine Tribology;
Machine Components Tribology;
Contact Mechanics; Magnetic Storage
Tribology; Manufacturing/Metalworking
Tribology; Nanotribology; Engineered
Surfaces; Biotribology; and Emerging
Technologies. For more information,
contact the Society of Tribologists and
Lubrication Engineers at www.stle.org
or visit the official conference website at
http://www.asmeconferences.org/ijtc07/.
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Hofler HF Gear
Hobber/Gashers
featuring exclusive
Hi-accuracy torque
motor worktable
drives, heavy duty
horsepower direct
drive spindles, and
more in sizes from
1 to 3 meters.

Hofler Rapid Gear
Grinders featuring
our exclusive Hi-
accuracy torque
motor worktable
drives, onboard
inspection, internal
grinding arms, and
more, up to 6
meters.

/V

Hofler HF 900 — booth # 200 Hofler Rapid 900 — booth # 100

Escofier Exclusive “Force
Controlled Rolling” of Gears
and Splines with Circular Dies.

Féssler Gear Honing Machines -
Why Grind when you can “MegaHone”.

Visiting the Great Lakes Gear Technologies booth you will see one of the largest machines ever to be displayed at the
Gear Expo - the Hofler HF 900 gear hobber - so prepare to be “very impressed” ! And in the adjoining Hofler booth
will be the Rapid 900 gear grinder.

Also exhibiting for high volume gear and spline manufacturers we will feature Fissler and Escofier equipment.

Fissler gear honing for fast and efficient hard gear finishing for durable and reduced noise geartrains. Diamond
spline broaching machines and the well regarded Féssler threaded wheel dresser and tools.

Escofier gear and spline rolling equipment for the most efficient and accurate alternatives to gear shaving or for
powder metal gear finishing. Utilizing circular die spline rolling for unmatched flexibility, tool life and size control.

8755 Ronda Drive, Canton Michigan 48187 Ph: 734-416-9300 &Eﬂrée H sg J
www:greatlakesgeartech.com Fax: 734-416-7088




OTROPIC SUPERFINIS
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Whether it's a race to save a life, a race to build a dream or a race to the finish line, time and

performance count most. To deliver speed and reliability gear manufacturers alike, know that

there has to be a difference.

The difference is ISOTROPIC SUPERFINISH. ISF* removes surface burrs left by manufacturing
and leaves gears with a mirror-like finish that delivers you the performance you need plus:

= Less friction and wear

= Lower operating temperatures

= Quieter operation

= Better scuffing resistance

= Improved contact fatigue resistance
= Improved bending fatigue resistance
= Reduced lubrication maintenance

= Reduces rotational torque

= No metallurgical degradation

= No geometrical degradation

= Increased time between maintenance

For more information about ISF visit us at www.remchem.com
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SURFACE ENGIREERING

REM Chemicals, Inc. 325 West Queen Street Southington, CT 06489 USA Tel 860.621.6755



Gear World SpA, a newly established company, put the
finishing touches on its 100% takeover of mG holding SpA,
the controlling company of mG miniGears.

According to a company press release, Gear World’s pro-
forma sales are expected to top 220 million euros by the end
of 2007.

Gear World is part of a strategy aimed at granting
independent growth to the group’s activities in the international
gear industry. Carraro’s businesses already in the field include
Siap in Italy, Turbo Gears in India and the Gear Division
of Carraro Argentina, all of which will be integrated with
miniGears S.p.A.

In addition to the production facility and head offices of
Padua, Italy, miniGears has offices in Virginia Beach, VA and
Suzhou, China.

“The task of Gear World will also be the development of
new high-tech components with high gear-mechanism content,
such as phase transformers for automotive use, which we
expect will contribute significantly to the group’s growth in the
components sector,” says Carlo Borsari, managing director of
the Carraro Group.

Riverside Spline
and Gear
ACQUIRES HOFLER GRINDER

Riverside Spline and Gear announced the acquisition of a
Hofler Rapid 900 gear grinder, due to arrive at its 9,000 square
foot gear grinding center in November.

According to the company’s press release, the new
machine offers AGMA class 14+ capability and on-board gear
inspection.

Additional features for external gears include gear diameters
from 50-1,000 mm, helix angles ranging from 45-90°, a
module of 1-25 mm that is extendable to 34 mm, a grinding
wheel depth of 60 mm that is extendable to 90 mm and table
load of 3,000 kg.

For internal gears, the Hofler offers a workpiece diameter of
250-900mm, a face width of 280 mm, grinding wheel diameter
of 200-110 mm and grinding wheel width of 30 mm.

Riverside Spline and Gear also offers CMM gear analysis,
magnetic particle inspection and nital etch inspection.

www.gearftechnology.com

McNeil Industries

RECOGNIZED AS A TOP FIVE
PRIVATE GROWTH COMPANY

By posting a second-quarter growth rate of 30% in total
revenues, McNeil Industries was recognized as a “top five”
private growth company by the Private Company Index (PCI).

Used by financial market and accounting professionals, PCI
is an index that benchmarks the performance of more than 500
small- to mid-sized U.S. private companies in diverse market
sectors, whose annual revenues range from $1-$80 million
annually.

McNeil Industries’ ranking was based on average month-
on-month growth for the second quarter of 2007, relative to
the previous year results. According to company CEO Randall
J. McNeil, the company’s growth was driven by significant
quarterly sales growth in industrial MAXAM bearings,
stamping-related guide systems components, precision
machined products, and its acquisition of OLS, Inc., a Cleveland-
based developer of automated deburring equipment.

McNeil Industries, based in Painesville, OH delivers
MAXAM® plain, spherical, and cylindrical bearings that
offer extended service life, even under harsh load, moisture,
heat, and contamination conditions. McNeil Guide Systems’
pins, bushings, bearing cages and spare parts are used by the
precision stamping industry, while deburring systems automate
secondary operations.

Romax

OPENS NEW OFFICES IN
MICHIGAN AND JAPAN

Romax Technology announced the opening of its

new offices in Tokyo and Troy, MI. continued
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In addition, the company hired Hayao Yazawa as
representative director and Ryo Hiratsuka as Japanese business

Custom @
Manufacturing Solutions
manager of the Romax Technology Japan KK subsidiary.

u According to the company’s press release, Yazawa has
: more than 40 years’ automotive experience and Hiratsuka has
1 ' i r extensive experience in the Japanese business community.

The U.S. office will be led by Paul Lefief, Chris Baker and

= - Kurt Sheridan.
Romax Technology recently opened field offices in Japan,
1 | J South Korea and India.

sc 40&00?

Lufkin  Industries an-
nounced the promotion of John
(Jay) F. Glick to the office of
president of the company.

Glick, who has been
a senior officer with the
company since 1994, will
take over for former president,
Douglas V. Smith, who served
in that position since January
1993.

Glick was previously the
vicepresident/general manager JohnF. Glick
of both the oilfield division
and the power transmission division at Lufkin Industries. Prior
to that, he also worked at Cameron Iron Works in England,
managing first one and then two plants.

Former president Smith will continue to serve the company
as chief executive officer and chairman of the board.

According to a Lufkin press release, the company
authorized the use of $30 million in August to repurchase

»
-Il:-’rr]sclizl,ivi)/;\]GMGel:[:?v?/'(Jrking Systems. shares of Lufkin’s stock. It had 15.1 million shares outstanding
Worldwide. as of June 30.
Lufkin Industries sells and services oilfield pumping units,
foundry castings, power transmission products and highway

EMAG L.L.C. trailers.
Phone: +1(248) 477-7440
E-mail: info@usa.emag.com Www.emag.com
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AGMA Foundation

HIRES NEW DIRECTOR

AGMA hired Sandra Detwiler as its new executive director
of the AGMA Foundation.

Detwiler has 10 years of association-foundation experience,
most recently with the Society of Interventional Radiology
Foundation in Fairfax, VA.

As executive director, Detwiler’s responsibilities in-
clude managing the foundation’s affairs, including the annual
campaign, fundraising events at AGMA’s annual meeting,
promotions in association publications, and grant projects to
advance gear science, standards and education.

Five New Companies
JOIN AGMA

The American Gear Manufacturers Association added five
new member companies this month.

New member companies include:

* Bluffton Motor Works LLC

* Broaching Machine Specialties

* DSM Engineering Plastics

* MLS-Technologies

* Red Rover Ltd.

Inducioheat
SHIPS FIVE FREQUENCY SYSTEMS

Inductoheat Inc. shipped five IROSS induction line
frequency systems to a supplier of engine crankshaft vibration
dampers.

Units are designed with automated walking beams for
induction bonding of vibration dampers. The systems produce
up to 125 pieces per hour depending on part weight. According
to the company’s press release, the first units purchased in 1993
are still in production.

www.geartechnology.com

Residual Stress
Retained Austenite
Measurem_ent

Crack propagation .
Stress corrosion cracking
Distortion

Fatigue life

CORPORATION
PHONE 630-585-7333

GEAR CUTTING TECHNOLOGY FAx 6305957343

www.hanikcorp.com

60 YEARS OF TOP TECHNOLOGY email hanikcorp@acl.com

ph: 011-41-32-344-0400  fax: 011-41-32-344-0404 * www.schnyder.com * mail@schnyder.com
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Great Minds!
Great Gears!
Great Polymers!

Ask the Ticona Gearheagdsy’;
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Great Minds!

Put our polymer and application brainpower to work for you.

Ticona is the world leader in plastic gear technology. For over 30 years, our gearheads — better known

as gear fechnology experts — have helped to dramatically reduce the cost, weight and noise of gear drives
for countless applications.

Great Gears! Great Polymers!

* Reduce noise Celanex® thermoplastic polyester (PBT)

* Boost efficiencies Celcon® and Hostaform® acetal copolymer (POM|

* Lower cost Celstran® and Compel®long fiber reinforced thermoplastics (LFRT)
* Increase design flexibility Fortron® polyphenylene sulfide (PPS)

¢ Eliminate the need for lubricants GUR® ulirarhigh molecular weight polyethylene (UHMW-PE]

® Resist chemicals and corrosion Riteflex® thermoplastic polyester elastomer (TPC-ET)

Vectra® liquid crystal polymer (LCP)

Contact the Ticona Gearheads for the best polymer to fit your application at 1.800.833.4882.

TIcona

Engineering Polymers

Visit Ti
Gear Ex
Booth

Performance Driven Solutions™

8040 Dixie Highway, Florence, KY 41042
1.800.833.4882 www.ticona.com

s
Except as otherwise noted, all of the trademarks referenced herein are owned by Ticona or its dffiliates
Fortron is a registered frademark of Fortron Industries LLC. Ticona is a business of Celanese Corporation.
© 2007 Ticona
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Brad Foote Gear
SOLD TO TOWER TECH

According to a report issued by the American Wind Energy
Association, Tower Tech Holdings Inc. acquired Brad Foote
Gear Works Inc., a producer of gearing systems for the wind
energy, oil and gas and energy-related industries.

Under the terms of the agreement, Brad Foote CEO Cameron
Drecoll, majority shareholder in the gear manufacturing
company, will assume chief executive responsibilities of the
combined company and Tower Tech president Raymond
Brickner will maintain his current role as head of the Tower
business.

Brad Foote manufactures gear systems at two locations in
Cicero, IL and one in Pittsburgh, PA. Shareholders will receive
an aggregate of 16 million shares of Tower Tech common stock
and $64 million in cash.

Wheelabrator

HIRES NEW SERVICE MANAGER

Juan Jose Limén recently
joined Wheelabrator Group
as sales/service engineer in
Mexico.

In this position, Limén
provide technical
assistance and account
management to Wheelabrator
customers in northern Mexico.
Additionally, he will promote
the sale of Wheelabrator’s
aftermarket  products, the
Equipment Modernization
Program (EMP), Original Equipment Manufacturer schools
and in-house training.

According to the company’s press release, Limoén, an
electronic engineer, previously worked at Nippon Crane as an
electrical service specialist.

will

Juan Jose Limén

L ][ you see
gearing m
your ][uture,

contact Merit Gear

to make it a reality.

America's Best Value
for Precision Gearing

Merit Gear has a proven track record of supplying
gearing and gearboxes with the highest quality
and warm customer service for over 50 years.

Merit provides OEM’s with custom products crafted
up to AGMA Q-15 precision levels utilizing the
latest technology and processes available.

Wl er]i* Gizar
C
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A PRECISION PARTS INTERNATIONAL COMPANY I i”i

810 Hudson St.
Antigo, WI 54409=0486

1-800-75-Merit
larry.steffens@meritgear.com

www.meritgear.com
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DREWCO
WORKHOLDING

is] &

Cnw Fattns. ol Divati Betumn
A supplier you can BANK ON....

On Time Delivery - Guaranteed

On time or 10% back per day

Expedited lead times always available
e 60 years of expert design and build workholding.

e We are committed to on time delivery.

e Our delivery times are guaranteed backed up by a
10% or more per business day rebate for late shipments.

i
4 o For example, if we miss your shipping date by one
i business day then you pay only 90% of the original
Q‘ (} "' expedited pricing has even bigger late rebates .
' & 1SO 9001-2000 Certified

purchase price. If your order is behind schedule by
DR
Ph: (262) 886-5050 D z H] Fax: (262) 886-5872

10 more day the order is FREE.
E-mail: service@drewco.com WWW. drewco.com

o Expedited deliveries are always available their

VW Broaching Service, Inc.

www.vwbroach.com

Ph: 773.533.9000
Toll Free: 800.966.6052 ¢ Fax: 773.533.0763
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Mitsubishi Heavy
Industries

COMPLETES GEAR CUTTING
TOOL PRODUCTION PLANT
IN INDIA

Mitsubishi Heavy Industries Ltd. completed construction
of a new plant at Mitsubishi Heavy Industries India Precision
Tools, Ltd., an Indian subsidiary dedicated to manufacturing
and sales of gear cutting tools.

The $10 million new plant was built in response to demand
from the Indian automotive industry, which has been growing
20% per year. According to the company’s press release,
production is expected to double.

The new plant, with 37,500 square feet of floor space,
was built next to an existing plant. To double the production
capacity, more than 80 machines were installed in the new plant,
including the latest numerical control machines. The number of
employees was increased from 400 to 590.

Automotive output in India exceeded two million units in
2006 and is expected to reach four million in 2010.

MHI-OPT, an overseas production base of MHI’s machine
tool division, is headquartered in southern India’s Tamil Nadu
state, at Ranipet near Chennai. The company manufactures
precision gear cutting tools including hob cutters, gear shaping
cutters, gear shaving cutters and broach cutters.

Moventas

INVESTS IN WIND TURBINE
GEAR PRODUCTION, HIRES
NEW EXECUTIVES

Moventas invested approximately 115 million euros in a
new wind turbine gear factory in central Finland. Construction
will begin in fall 2007 and the building is slated for completion
in 2008. Overall production capacity will be taken on-stream
progressively throughout 2009.

According to the company’s press release, the new factory
will double Moventas’ wind turbine gear production capacity
and follows a 100 million euro investment that was announced
in February.
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The current investment creates about 100 new jobs. An
additional 200 new production employees will be required for
the new factory.

Since the 22,500 mr facility will be constructed new, the
factory can be optimized for megawatt-scale wind turbines.
On a global basis, the wind power market faces a 25% yearly
growth.

Moventas recently reported nearly 100 million euros of wind
turbine gear orders. The company has signed agreements worth
97 million euros with REpower, WinWinD and Dewind.

The power range of the gear units varies from 660 kW to
3.0 MW. Gear units are planetary-helical, weighing 4.5-20 tons
with the exception of the planetary gear solution developed
in cooperation with WinWinD. The units will be delivered
to turbine manufacturers in Germany, India, Finland and the
United States

The company also announced the appointment of Henry
Bohling as vice president of research and development and

quality, Kari Reini as vice president of the Karkkila factory and
Olavi Rahkonen as vice president of expansion projects.

Bohling will be responsible for global industrial gears R&D
support and coordination as well as managing industrial gears
R&D in Finland.

Reini will be responsible for operational management of the
Karkkila factory.

Rahkonen will lead the new wind gear factory project,
effective September 19.

Process Equipment

ANNOUNCES PARTNERSHIPS

Process Equipment Co. announced a distributorship
agreement with Arthur Klick Co. for distribution in Europe of
the company’s gear inspection equipment

The two companies will be exhibiting jointly at EMO By now, MFN (Metal Finishing News) is probably the

Hannover in Hall 6, Booth F26. world's only publication entirely focusing on peening,
Process Equipment will also partner with Star SU for sales blasting, cleaning and vibratory finishing!

of gear inspection equipment. Star SU and Process Equipment

will occupy the same booth at Gear Expo, where they will MFN has a circulation of over 5300 issues, is

exhibit the ND300. distributed in 64 countries and published 6 times a

year. Contact info@mfn.li for 2 free sample issues!

www.mfn.li
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-‘PPLIED PROCESS i\

www.appliedprocess.com
Tel: (734) 464-8000

Michigan Wisconsin Kentucky China
Australia England British Columbia

4 Deburring Models!
8 We now offer
462 Bench top t
562 Enclosure with dust control wet
762 Large gear enclosure (40" dia.) deburrzng.’ !

962 Fully automatic system (3,500 parts per day)

www.James-Engineering.com

4732 Pearl Street, Boulder, CO 80301
Ph. (303) 444-6787 Fax (303)444-6561

Ford

ANNOUNCES SALE OF
AUTOMOTIVE COMPONENTS
HOLDINGS” PTU BUSINESS

Ford Motor Co. and Linamar Corp. announced the signing
of definitive agreements for the sale of the Automotive
Components Holdings’ Power Transfer Unit (PTU) business
and its Concerca I Plant in Neuvo Laredo, Mexico.

The ACH Converca I Plant is among the leading
manufacturers of power transfer units in the North American
auto industry. As part of the deal, assets of the plant will be
transferred to Linamar. The plant also produces propshafts,
stabilizer bars and steering gears. According to Ford’s press
release, stabilizer bar production will end later this year
and propshaft and steering gear production will continue at
Converca.

“This sale is another demonstration of our commitment to
achieve the material cost goals in our Way Forward strategy,”
says Mark Fields, president of the Americas and Ford executive
vice president. “This is critical as we work toward our goal of
profitability in North America by 2009.”

Ikona

RECEIVES $§150,000 ORDER,
SIGNS DISTRIBUTION
AGREEMENT

Ikona Gear International received a $150,000 order from
Cummins API S.A. for its new 1100 HDC hydraulic power
take-off product line for the oil and gas industry.

Cummins API S.A. is the South American distributor for a
designer and manufacturer of diesel engines ranging from 55—
3,500 horsepower and a company that designs and manufactures
rotary positive displacement pumps.

According to Ikona’s press release, its 1100 HDC hydraulic
power take-off is used to drive a mud pump as a means of
transmitting power to it from a diesel engine. The 1100 HDC
provides a high-speed clutch disengagement and an all-steel
torsional coupling. Additional features include overhaul
intervals of 50,000 hours and electrical controls for integration
with diesel engine controls.

Ikona also announced a distribution agreement with

AmeriMex Motor and Control Inc. .
continued
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ATRADITIONAL INDUSTRY IN THE MECHANICAL/METALLURGICAL
P

FIELD, MORE THAN 60 YEARS ACTIVE IN THE MINING, STEEL,
ll I

METALLURGICAL AND CEMENT SECTORS, V\ﬁH'A-P{;_QUTSTANDING
i -
CAPACITY T0O MANUFACTURE EQUIPMENT, COMPONENTS, PARTS,
REDUCERS AND GEARS, WELLIH STABLISHED PORTFOLIO
< e 3
OF CLIENTS AND'AN INDB‘?TRIAL PARK OF HEAVY MACHINERY

DESIRES.TO. F_&RM JOINT VENTURE
i OR TRANSFER EQUITY CONTROL

!

Y

THE COMPANY IS LOCATED IN THE SOUTH EAST OF BRAZIL,
ON THE MARGINS OF A MOTORWAY, AND ONLY 15 KILOMETERS
FROM BOTH AN'INTERNATIONAL AND A DOMESTIC AIRPORT.

IT OCCUPIES AN AREA OF 48,000m
{CONSTRUCTED AREA - 6,500m

Further information can be obtained through the e-mail address:

salemec®@yahoo.com.br

Do your gears need:

More strength? |
Longer life?

Shot peening is the answer.
To learn more, subscribe to
The Shot Peener. The Shot
Peener is dedicated to raising
the awareness and apprecia-
tion for the shot peening
process.

Magazine Subscription Request

LJ I'want a free subscription to The Shot Peener.
Please send it to the address below.

Please print or attach your business card:

Name Title
Company

Address

City State Zip. Country
Telephone Fax

Email Address

Fax: (574)256-5222
Mail: The Shot Peener
56790 Magnetic Drive, Mishawaka, Indiana 46545 USA

The Shot Peener: www.shotpeener.com/El/tsp/index.html GT
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Under the terms of the agreement, AmeriMex will be the
exclusive distributor of Ikona’s oil and machinery product line,
including its two-speed mud pump drives and drawworks in
Texas, Oklahoma and Louisiana. AmeriMex offers new and
remanufactured electric motors, generators and motor controls.

Bill Toelke, vice president of sales at AmeriMex, says
“Ikona’s products, which were designed and manufactured
specifically for the oil and gas drilling rigs, weigh less, present a
smaller footprint and are more energy-efficient than competitive
products. The innovative design of these products has made
them relatively maintenance-free—another factor that reduces
the overall cost of the drilling process.”

Northstar Aerospace

RECEIVES CONTRACT FOR NEW
DRIVE SYSTEM DEVELOPMENT

Northstar Aerospace was awarded a $4.5 million
development contract from The Boeing Co. for its Enhanced
Rotor Rotorcraft Drive System (ERDS), a joint program with
The Boeing Co. and U.S. Army Aviation Applied Technology
Directorate.

The ERDS program focuses on developing new drive
system technologies to improve the performance of the U.S.
Army’s current and future force fleet of rotorcraft, including the
AH-64D Apache Longbow and CH-47 Chinook.

Northstar will provide Boeing with design support,
fabrication and validation testing of critical drive system
technologies such as face gearing to improve power-to-weight
ratio and reduce noise.

The two companies are also collaborating on development
of a transmission using face gear technology for the U.S. Army’s
Block IIT AH-64D Apache Longbow helicopter modernization
program. According to the company’s press release, the Block
IIT will be the first aerospace application of the transmission
technology. The transmission uses face gears in a split-torque
design facilitating more horsepower without the penalty of
added weight.

www.geartechnology.com
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Acme Manufacturing
OPENS SHANGHAI

OFFICE

Acme Manufacturing Co. announced the opening of an
office in Shanghai, China and the hiring of Ling Yun to manage
the new office.

According to the company’s press release, Yun has more
than 20 years’ experience in the metalworking and machine
tool industry.

The new facility will be located at:

Acme Manufacturing Co.

1F Bldg. #36, 458 North Fu Te Rd.

Shanghai Waigaoqiao, FTZ 200131 China

ANCA

APPOINTS EUROPEAN GENERAL
MANAGER

ANCA appointed Markus Berger as general manager
responsible for European operations.

According to the company’s press release, Berger was
recruited from Schunk in Lauffen, Germany, where he was
global sales and marketing manager for workholding systems.

Berger will be based in Mannheim, Germany.

www.gearfechnology.com
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Star SU and Sicmat Sign
DISTRIBUTION AGREEMENT

Sicmat has partnered with Star SU for the North American
distribution of the Sicmat line of gear shaving machines.

Located in Torino, Italy, Sicmat is a producer of gear
shaving machines for the automotive industry with a customer
list that includes Caterpillar, DaimlerChrysler, Fiat, General
Motors, John Deere, Peugeot-Citroen, Piaggio, Renault, Tata,
VCST and Visteon.

Magna International
ANNOUNCES NEW EXECS

Magna International Inc. announced that Greg Deveson has
assumed the position of president of Magna Powertrain North
America.

INCORPORATED

“Or Something Like this...”

I am very pleased to have Mr. Deveson join Magna
Powertrain,” says Dr. Herbert Demel, president of Magna
Powertrain. “I have known Mr. Deveson for a long time,
particularly from our previous cooperation in the Saab 9(3)
program at Magna Steyr, as well as from the Fiat - GM
Powertrain Joint Venture. He brings vast experience in the
powertrain business, especially in the area of operations, to
our management team.” agna Powertrain, an operating group
of Magna, supplies drivetrain components and systems, and
transmission and engine technologies. Demel became president
of Magna Powertrain in June. Previously, Demel had been CEO
and president of Magna Steyr from 2002 to 2003 and CEO of
Fiat Auto in Turin since 2003.

Renk AG
ANNOUNCES EXEC CHANGES

Dipl.-Ing. Florian Hofbauer joined the executive board of
Renk AG (a MAN Group company) in September. Hofbauer

previously worked for various MAN Group companies, most
continued

OVER 100 YEARS OF COMBINED EXPERIENCE IN REBUILDING, RETROFITTING AND RECUNTROLLING MACHINE TOOLS

[(815) 636-7502 - WWW.MACHINETOOLBUILDERS.COM
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ML-3000 AUTOMATIC HONING MACHINE

Gear bores demand critical tolerances. Sunnen’s ML-5000 automatic honing machines
hold bore size tolerances to within 5 microns with virtually any surface finish
to meet stringent gear specifications. %
Plus, it is up to 60% faster than previous honing techniques or =
I.D. grinding — perfect for mid-to-high volume production requirements.
Greater honing speed, consistency and precision all add up to cost
savings that can mean payback in just months.
To get your free cost analysis for your gear or other bore sizing application, call
1-800-325-3670 or visit www.sunnen.com/ML-5000.

SO

High Production Honing Solutions
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www.sunnen.com ¢ 800-325-3670 « St. Louis, MO
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(Transmissions)

recently on the management board of Schwibische Hiittenwerke
GmbH, Hofbauer has since December 2005 headed the strategy
& structure department of MAN AG, located in Munich.

The company also announced that executive board
spokesman Prof. Dr. Manfred Hirt will retire at the end of 2007.
Hirt has been on the board of RENK AG since 1990, and he
was appointed spokesman in 1995.

BorgWarner

Spiral & Straight Bevel Gear Manutacturing,
Commeercial fo aircrall gualily gearing,

Bpur, helical, splined shafs, internal & external, ANNOUNCES OVERSEAS
shaved & ground gears. Spiral bevel grinding INVESTMENTS
Midwoest Transmissions & Reducers.
150 compliant. BorgWarner has announced $120 million in investments
for a technical center in China, a new production campus for
MIDWEST GEAR CONTACT: the Drivetrain Group in Mexico and a production facility for
& TOOL, INC. -—'-EI CRAIG D. ROSS turbochargers to be located in Poland. The spending for these
15700 Common Rd. (586) 779-1300

projects will occur over the next four years.
“This is an exciting time for BorgWarner, as our growth
around the world is propelled by the need for vehicle fuel

Roseville, Ml 48066 midwestgear@shcglobal.net FAX (586) 779-6790

efficiency and improved air quality,” said Tim Manganello,
BorgWarner chairman and CEO. “These growth projects are
evidence of the momentum we are gaining as our innovative
co M I N G s o o N ! engine and drivetrain technologies like turbochargers and dual-
clutch transmission modules lead the market in delivering
benefits for drivers and the environment.”

According to a press release, the China technical center

Results of Research on Trends will support BorgWarner’s accelerating growth in Asia. The
proposed four-story, 286,000 square foot (26,000 square meters)

in Emp| Oyment, Outsou rCing, China facility will be part of BorgWarner’s network of global
technical centers. The center will house engine and drivetrain

Machine Tool Investment and product research and development, application engineering and

administration. The company expects to invest $35 million in
the project, which is anticipated to house over 300 people by
2012.

The new drivetrain campus in Mexico will support the
company’s first North American program for dual-clutch
transmission modules as well as other transmission and all-
wheel drive business. The plant is expected to produce some

Other Gear Industry

Business Practises

Gear Tech nology 680,000 dual-clutch transmission modules annually at full
production volumes.

November/December The BorgWarner Drivetrain Group is expected to build the

260,000 square foot (24,000 square meter) facility in Saltillo,

2007 Mexico with an initial investment of $67 million. The plant is

expected to employ several hundred people at full ramp-up.
The new, $18 million facility in Rzeszow, Poland is expected
to have capacity to make 500,000 turbochargers per year.
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CLASSIFIED SECTION

SERVICE

Tough Smoothy

TimeSaver hard

and soft metal
lapping compounds
for gears, guides,
bearings, bushings, 4
valves and more.

MICRO SURFACE

Guarante

continue oGt Diit
and then to inert material.
betwe%teqs. Indefinite
no waste, o
CONTACT US ABOUT YOUR APPLICATION
(408) 723-0700 * inf0@wS2c0ating.com
www.ws2coating.com

CORPORATION

SHAPLR CUTIER SHARPLNING
A0&CH SHARPEMING
HOA SHARPERING
SHAVING BUTTER GRINDING
THIN FILM COATING
T84 HEAT TREAT &
CEN E DIAMDND WHELL PLATING
LEHVICE

FICKE UF & DELIVERY IN MANY ARE

Gleason Cutting Tools

COmPORMATION
135 Whrcsor Foaed. Lowess Pork, I 611171 LGA
81 5-H7T - BE00 » Faor 81 5-B77 0350
14801 - Sowih Lokes: Deve, Drawliofie, NG TRITS
TOH-508-0525 = Foor TO-588-0645
E-mail; gl @ gledssn. Lem
www. gleason.com

~

GEAR'BASICS
Fi nal Iy! A Basic School for Non-Experts!

Do you have people who are new to GEARS?
Do your production people need to
know more about GEARS?

Cole Manufacturing Systems, Inc offers a beginning
gear training course designed to your exact needs.

* Terminology of Gears

 Gear Functions and Basic Formulae

* Manufacturing Methods Inspection Methods
 [nterpretation of Inspection Data

e Applying Inspection to Correct Problems

The course can be on-site, in your plant or training facility
or off-site at a nearby facility. We come to you!

(248) 601-8145 FAX (248) 601-0505

Email: dsmith@colemfgsystems.com www.colemfgsystems.com

www.geartechnology.com

Superior Grinding Wheels
for Today’s Technology

Pre-Profile
“On or Off” flange for
precise, fast service

Large Inventory
of Blanks
275-400mm 0D
84-125mm widths

Fast Delivery For Most
Qrders in by noon Generating Grinding
ship next day Machines

tel: {847) 888-3828
fax: (847) 888-0343
reishauer-us@reishauer.com
www.reishauer.com

REISHAUER

Fissler Corp.

131 W. Layton Avenue Suite 308
Milwaukee WI 53207 USA
Phone : 414 769 0072

Fax : 414 769 8610

AGMA

School for

Gear Manufacturing

Conducted by

Gear Consulting Group
UPCOMING CLASSES

Perry Technologies
Hartford, CT * Oct 15 thru 17, 2007

RP Machine

@

Statesville, NC ¢ Dec 3 thru 5, 2007

Star SU
Hoffman Estates, IL » Feb 11 thru 13, 2008

For further information
on these and other classes contact:
gearconsulting@aol.com
Ph: (269) 623-4993

Gear Consulting Group
P.O. Box 647, Richland, MI 49083

www.gearconsultinggroup.com * www.agma.org

HEAT TREATING

Phone: 216.431.4492
Fax: 216.431.1508

Induction Hardening

Specialists in tooth by tooth contour
hardening of internal
spur, helical and bevel gears.

Our gear hardening equipment includes
5 NATCO submerged process machines and
5 AJAX CNC-controlled gear
machines. Tooth by tooth gear hardening

from .5DP-10 DP, up to 15 tons, 200" diameter.

scanning

Breakdown Service Available
americanmetaltreating.com

3 AMERICAN

AL AL L

QAP R
SERVIGHS

SERVICING FELLOWS GEAR SHAPERS

On Site Service: Emergency & Scheduled

Technical Support: Via Telephone, Fax or E-mail
Training: Operator, Set-up & Maintenance (Electrical
& Mechanical)

Preventive Maintence Plan: Customized to Your Needs
Parts: New and/or Used

Retrofits - Counters, Servo Controllers, or Single and
Multiple Axis CNC

Hydrostatic Guides: Repair Service or Purchase New

Allen Adams
SHAPER SERVICES, Inc.
98 Winery Road
Proctorsville, VT 05153
Telephone: 802-226-7891
Fax: 802-226-7892
E-mail: shaperservices@tds.net

September/October 2007
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GEAR MANUFACTURING

Mercury Marine

Located in Fond du Lac, Wisconsin has open
capacity for spiral bevel gear grinding. We use
the latest technology, state-of-the-art Gleason
Phoenix gear grinding machines that operate on
a network with our Zeiss UPMC850 S-ACC.CMM
Inspection equipment.

Capacity on our Phoenix 200G and 275HG com-

Mercury Marine - Plant 4

WHEN IT HAS TO BE RIGHT

® Gear Grinding to 94"

® Industrial Gears to 250"

® Turbo Compressor Gears
® Custom Drives

* Spline Broaching

® Gear Metrology

® Stock Planetary Speed Reducers

GEARBOX REPAIR

| Custom Gear Services Since 1946 |

THE
WORKS

1SO-9001
www.thegearworks.com

The Gear Works—Seattle, Inc.
500 S. Portland Street

Seattle, WA 98108-0886

Phone: (206) 762-3333

Fax: (206) 762-3704

E-mail: sales@thegearworks.com

i BT P BGEAR  Fas
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%" Gear Grinding

and Cutting Services

Gear Motions’ two manufacturing locations are
leading suppliers of custom cut and ground spur and
helical gears. Made complete or to your blanks.

GEAR MOTIONS, INC.
An Employee Owned Company

Learn about one of the most modern
fleets of Gear

PH: (315) 488-0100
www.gearmotions.com

Manufacturing
ALL TYPES of custom gears

Spiral Bevels, Straight Bevels, Spurs, Helicals,
Worm and Worm Gears, Herringbones, Racks,

Splines, Internal Gears, Sprockets, Ratchets
Tooth Cutting, Grinding &
Shaving services available.

Due to customer demands, we have expanded our
Straight Bevel ability and added Spiral Bevels to our
capabilities. Our capacities are constantly expanding,
so please forward your specific requirements for
a prompt, competitive quotation.

Please fax your inquiries to Dennis Garthus

rcle Gear and Machi
puth 55th Ct. * Cicero,

www.circlegear.com

YOUR DEFENDABLE SOURCE

SUCCESSFUL

ml’l'l-‘nﬂ-.i:ﬂl’l‘l

September/October 2007 ‘ www.geartechnology.com

BESITNISIEHSEIGENRY
SHOP [N THE WEST

A

Spur Racks

Splines 5 Axis CNC Hobbing
Helical CNC Turning/Milling
Worm Gears AGMA Q11

MEKYEngineering

www.tekengineering.com

PRECISION GROUND

Spur, Helical and Pump

Gears to AGMA Class 15

Featuring the latest CNC grinding

and process technologies including:

® Gleason 245 TWG CNC, Direct
Drive High Speed Grinding

* Gleason TAG 400 CNC, 8-axis
High Production Grinding

¢ Reishauer RZ300E High Precision
Electronic Grinding

e Full CNC Multi-axis Cylindrical
Grinding (Internal and External)

* High Speed CNC Gear Hobbing

e Continuous Process Improvement
Utilizing SPC and Quality Planning

o JIT Delivery via Stocking Programs

800-447-2392
Fax: 716-874-9003
www.niagaragear.com
email: info@niagaragear.com

Every issue is

also available online

We e-mail you when each
isssue is ready for
download.

Subscribe for

FREE

ANYWHERE IN THE WORLD

www.geartechnology.com/

subscribe.htm
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HELP WANTED

nete wantep |l INTRODUCING

Manufacturing Engineer lli

Position Summary:
This position requires expertise in the
engineering practices for the manufactur-
ing of gears, shafts, and related gear case
components for outboard and stern drive
applications. Working knowledge of Safety,
Lean Six Sigma, PFEMA, PPAP, CNC program-
ming/tool path, automation, material and
heat treat, gears and splines, capital project,
cost estimation, inspection, tools, fixtures and
gages, CAD is required. Bachelor’s degree
in engineering (mechanical engineeringis
preferred) with 5-7 years gear manufactur-
ing experience is dlso required.

Reishauer Corp., located in Elgin, IL is currently

seeking experienced CNC Service Technicians. Join

our highly trained and diverse team! Qualified

technicians will be trained to provide service to our

customers in the U.S., Mexico and Canada.

© Installation, com ing & demonstration of new
Reishauer gear grinding machinery at manufacturing

August 2007

customer personnel in the application
hine operators & maintenance
® Maintenan of machinery. powertransimissionengineering

Reishauer Corp. offers an exceptional
full-time benefits package

® Competitive wages based on experience

® PPO Health & Dental Insurance

® Paid Life Insurance

® 401K Retirement Plan

® Paid Vacation and Holidays

Interested individuals should submit resume
and salary requirements to:

REISHAUER —

1525 Holmes Rd., Elgin, IL 60123
Fax: 847-888-0343 e Email: heidi.niemeyer@reishauer.com
www.reishauer.com

roducts
* Achieving Position Accuracy

BMT Aerospace has gear manufac-
turing facilities in the USA, Romania i
and Belgium and our business is —"—1 www.powertransmission.com
booming. We are on the A380, 787,

and JSF just to name a few. Be a sl

part of the excitement and join our EALEITL A
dynamic, forward-thinking team.

Process Engineers (Fraser, Ml
Develop manufacturing processes, sketches and check-
ers. Must know SolidWorks, have working knowledge of
heat treating, special processes and raw materials. Must
be fluent with GD&T.

uality Inspectors (Fraser, Ml

Need highly motivated individual to perform final dimen-
sional inspection. Must have minimum of 1 year experi-
ence in layout inspection using micrometers, bore/height
gages, calipers, etc. Gear inspection experience.

Also accepting applications for: CMM Programmers,
Bevel Gear Machinists, ID/OD Grinders, Horizontal Mill.

Send resume in strict confidence to:
hr@bmt-aerospace.com www.bmt-bevels.com
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Gear Crossword
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For answers go to www.geartechnology.com/crossword.htm

Across Down
1. The E in SME 2. TheSinLPSTC
4. Beta to a gear designer ( angle) 3. The ‘M’ in ASME
5. Cutting tool for internal splines 6. Charlie’s favorite workholding device
7. Measurement over 7. The driver
8. What gears are mounted to 10. The electronic version of Gear Technology
9. Alpha, to a gear designer 11. How to “lock” a gear to its shaft

12. The CinLTCA 13. Don’t mesh with these gear cousins
13. Gears off the shelf 14. What a tool sharpener has to face
18. Bearing association at Gear Expo 15. The D in EDM
19. These drive gear sales 16. The ‘P’in HPSTC
25. TiN and TiAIN, for example 17. Atype of lube that John Travolta and Olivia
27. How every engineer wants to see himself Newton-John might like
28. The E in TE; causes noise 20. __ peening
29. When gears work together 21. Processes for finishing gears or holes
31. TheHin HSS 22. Face hobbing or face
32. Four-square test 23. Twice the radius
34. ThePinSPC 24. Hall for Gear Expo 2007
35. Profile ; gear modification 26. Toolholder for trees?
40. Wind 30. X,YandZ
41. City of Gear Expo 2007 33. What you need to support your shafts
44. What you get from your customer if there’s 36. These give gears their bite

too much of it 37. Location of EMO 2007
45. Indication that gears should be put to bed 38. Powder ; sintered gears
46. The Fin FEA 39. This kind of dressing is not for salads
47. The G in AGMA 42. Bevel gear stick

43. Torture device for gear lovers?
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CUSHOM
BEVEL GEAR MANUFACTURING

Per Your Specifications and/or Sample
Providing Inverse Engineering to Make a Clone of Your Sample

e Spiral Bevel Gears: 66" PD
e Straight Bevel Gears: 80" Pl
* Spurs Helicals Spline Shafts

e Gearbox Repair/Rebuilds

e Full Heat Treating Service

* EDM Wire Burning

BREAKDOWN
SERVICES

BSR

Machine and Gear Corporation

4809 U.S. Highway 45 Sharon, TN 38255
Toll Free: (800) 238-0651 Ph: (731) 456-2636 Fax: (731) 456-3073
E-mail: inquiry@brgear.com Internet: www.brgear.com

o
@E@\] Family owned and operated since 1974 See . :Ex Pn Oct 7-10,
'-\‘__._r,.-f us at The Worldwide Gear Industry Event Booth 508

m¥a2007
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R Gleason

A World of New Solutions. Only from Gleason.

S top by the Gleason booth at Gear Expo.You’ll find the 475GMM, delivering the highest accuracy and flexibility
latest addition to Gleason’s new Genesis® family of for complete bevel and cylindrical gear inspection, and
Hobbers, Shavers and Threaded Wheel Grinders: the 2l0H  featuring new Renishaw® probe heads and powerful GAMA

[ H P n Windows® based software.

. . . : i
and built exceptionally compact with all systems [EEIETE SO TIT Tl Lot

fully self-contained...simply the most productive, ge” " 2 u “ ?

Hobbing Machine, for cylindrical gears.
Designed for completely dry (or wet) cutting,

The industry’s most comprehensive line of
tooling and workholding solutions will be

best performing machine in its class. Also on October 7-10. 2007 there too, including the new family of
display will be two of Gleason’s latest Sigma Cobo Cen’ter expanding mandrel products, with our
Analytical Gear Testers, the Sigma 175GMM and Detroit, Michigan recent acquisition of LeCount.

Booth #422

Gleason

585-473-1000 www.gleason.com sales@gleason.com

KEEPING THE WORLDQNIMOTION -
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