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The Wera RM-140. Courtesy of American Wera.
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you need an undercut,” Hounchell says.
“We found, however, that the undercut
weakened the parts so much that they
would snap off in the transmission under
high torque conditions.” The Profilator
machine is able to cut the part without the
undercut required by blind spline broach-
ing. It also doesn’t need coolant or other
cutting fluids, and it doesn’t require any
costly finish grinding process.

The cutting process used by the
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Profilator machines at ZF-Batavia is
similar to hobbing, except that the cut-
ting tool is a fly cutter with rough and
finish inserts. Multiple rows of inserts
can be placed on each arbor, so that
when one set wears down, you can shift
down to another set on the same arbor.
Instead of costly regrinding or resharp-
ening of the cutting tool, the manufac-
turer just has to replace the inserts, says
Eaton, resulting in savings on overall
tooling costs.
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lkona Planetary Gearboxes. Courtesy of lkona
Gear Technology Inc.

The lkona Gear: A New
Planetary Gear System

In the ongoing battle to increase
torque and efficiency while decreasing
size, lkona Gear Technology, Inc., of
Vancouver, British Columbia, is offering
a single-stage planetary speed reducer
that company president Laith I. Nosh says
is the first major invention of its type to be
patented since the 1950s. “Most patents
are for layouts using tooth forms that
were invented years ago,” says Nosh.
Originally developed in Russia for the
MI-2E helicopter, the Ikona tooth has a
somewhat similar appearance to the tradi-
tional involute tooth. However, Ikona
teeth are non-involute. The pinion teeth
have convex profiles, while those of the
internal gear are concave, making for
favorable contact conditions. According
to Nosh, the TIkona tooth form is new and
offers important advantages in the areas
of achievable ratios, zero backlash and
rated torque.

Achievable Ratios. “An important
advantage of the Ikona tooth form for
says Nosh, “is the
that the difference in the tooth numbers
between the pinion and the internal gear

internal gear pairs,”

_ .




can be as small as one without causing tip

interference.” Nosh explains when the
Ikona tooth form is used in otherwise con-
ventional planetary gear trains, the range
of achievable ratios becomes enormous.

According to Nosh, a designer can
use the Ikona tooth form to obtain any
ratio between 9 and 5,000 with an error
of less than 0.1%. “Ikona’s single-stage
layout means that for any specific ratio,
we can design a reducer that is much
more compact and efficient than a com-
parable multi-stage reducer.”” An exam-
ple of this can be found in a job Ikona is
doing for a steel producer. “We are now
building two 100-HP units that need to
fit into spaces for 10-HP units,” said
Nosh. “The existing 20-HP units had
been failing on a continuing basis and
they needed a more reliable planetary to
fit into the same space.”

Contact Ratios. Another advantage
Nosh sees in the Ikona tooth form, and
where he says it fares better than the
involute form, is in the area of contact
ratio. “With the involute tooth form, the
contact ratio is approximately 1.8, pro-
ducing a maximum torque that is limited
by the highest tooth force which can be
carried by a single tooth pair,” said Nosh.
Higher torque means large teeth and a
large gear system. In the Ikona the con-
tact ratio is larger—in many cases much
larger—than the ratio for an involute
gear, allowing for the transmission of
large torque output as well as for the zero
backlash qualities that Nosh says are
inherent in the design.

Rated Torque. According to Nosh, the
rating methods for spur gears published
by the AGMA and the ISO are not appro-
priate to Ikona gears. However, practical
experience can serve as a guide to the
designer and could ultimately lead to such
ratings. “To take advantage of the Ikona
tooth form,” said Nosh, “it is preferable to
use a gear pair in which the contact ratio
is as large as possible. Clearly, multiple
tooth contacts will allow output torque
that is considerably higher than that car-
ried by involute teeth.” Nosh also said,
“Companies presently considering licens-
ing the technology have spent a lot of
money to develop new products, only to

see them duplicated by others a year later.
The Ikona Gear System will prevent this
from happening since it is hard to reverse-
engineer the Ikona tooth form. These
companies also like the fact that no spe-
cial equipment is needed to manufacture
the Ikona gear.” {}
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GEAR INDUSTRY BUYERS GUIDE 2001 FREE LISTING FORM |

If you provide a product or service to the gear industry, list your company in Gear Technology's annual Buyers Guide. This guide is
designed to be the definitive directory of products and services for the gear industry. It will be mailed out to 14,000 of your potential cus-
tomers with the November/December 2000 issue.

THE BEST NEWS 1S THAT BUYERS GUIDE LISTINGS ARE ABSOLUTELY FREE!

Company Name

Division Name

Street Address P.O. Box
City State Zip/Postal Code Country
Phone Fax

E-mail Web Site Address

PRODUCTS & SERVICES YOU SELL GEAR SERVICES YOU SELL
Select from the list below. Indicate any products or (1 Bevel Gear Manufacturing

NEW MACHINERY/EQUIPMENT

services not listed in the blanks marked “Other.” DISTRIBUTOR FOR: Q Broaching Services

{1 Calibration Services
NEW GEAR MACHINES YOU [ Consulting
MANUFACTURE (1 Cryogenics
1 Bevel Gear Generators GEAR TOOLING AND | [ Custom Gear Manufacturing
(1 Bevel Gear Lapping/Testing Machines ACCESSORIES YOU SELL (1 Cutting Tool Sharpening

1 Broaching Machines

[ Burnishing Machines

1 Chamfering Machines

(1 Deburring Machines

(1 Gear Cutting Machines

(1 Gear Grinding Machines

[ Gear Inspection Machines, Analytical
(1 Gear Inspection Machines, Functional
[ Gear Roll Forming Machines

1 Gear Roll Testing Equipment

(1 Hard Gear Finishers

[ Herringbone Generators

[ Hobbing Machines

1 Honing Machines

[ Keyseating Machines

{1 Rack Millers and Cutters

[ Shaping Machines

(1 Shaving Machines

[ Spline Grinding Machines

{1 Spline Milling Machines

1 Spline Rolling Machines

[ Thread, Worm and Flute Millers
1 Other

OTHER NEW MACHINE TOOLS
[ Abrasive Waterjet

1 Coordinate Measuring Machines
[ Cutter Inspection/Setting Machines
[ Cutter Sharpeners

1 EDM Machines

(1 Form Grinders

(1 Heat Treating Equipment

1 Lasers

1 Powder Metal Presses

[ Quenching Presses

[ Thread Grinders

(1 Tool & Cutter Grinders

Q Other

1 Borazon/CBN Wheels

(1 Broaching Tools

1 Chamfering Tools

1 Coatings

(1 Cutter Bodies/Straight & Spiral Bevel
1 Cutting Tools/Straight & Spiral Bevel
[ Deburring Tools

1 Diamond Wheels

[ Dressing Diamonds

(1 EDM Tooling and Supplies

[ Filtration Equipment

1 Gages & Measuring Instruments
[ Grinding Wheels

[ Heat Exchangers

1 Hobs

1 Index Plates

A Injection Molds

(1 Keyseat Cutting Tools

1 Lapping Compounds

{1 Lubricants, Coolants & Qils

1 Master Gears

(1 Shaper Cutting Tools

[ Shaving Cutters

(1 Spline Rolling Racks

[ Wheel Truing & Dressing Devices
(1 Other

GEAR MATERIALS YOU SELL
1 Bar Stock

1 Cast Iron

1 Coatings

(1 Gear Blanks

[ Plastic Resins

{1 Plastic Stock Forms

1 Powdered Metals

[ Steels

1 Other

SIGN & RETURN THIS FORM TO OUR OFFICE BY AUGUST 1, 2000

Type or print name of person completing form

Signature

[ Fault Analysis

1 Gear Coating Services
(1 Gear Design

(1 Gear Forging Services
[ Gear Grinding Services
[ Heat Treating

1 Inspection Services

(1 Shot Peening

(1 Stock Gear Manufacturing
{1 Tool Coating

(1 Other

FIXTURING AND WORKHOLDING
YOU SELL

[ Arbors

[ Chucks

1 Collets

(1 Modular Fixtures

[ Toolholders

0 Other _
SOFTWARE YOU SELL
[ Gear Design

[ Gear Inspection

[J Shop Management

[ Custom Software

[ Other

EDUCATION AND TRAINING
1 We are a college/university
(J We provide a gear school

[ We are a research institution
1 We are a trade association

Title

Date

YES! We're interested in advertising opportunities. Please send us media information on:

1 VIPS Directory Ads

(1 Display Advertising

1 A Company Page with a hyperlink and listings in the Buyers Guide on www.geartechnology.com

FAX TO: (847) 437-6618 or mail to Gear Technology Buyers Guide * P.0. Box 1426 ¢ Elk Grove Village, IL 60009
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