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SHAPE UP, SHIP OUT— WITH THE COMPLETE
LINE OF GLEASON SHAPER CUTTERS

here’s never been a better

time to put Gleason Shaper

Cutters into your process.

Looking for more
dependable accuracy. even after
repeated sharpenings? Then choose
from our Isoform” line, which gives
you the longest effective tooth
length available anywhere.

- L)

See us at IM1f$ 02 —

Want more consistent precision
part-to-part, but without the

cost associated with cutter
resharpening? Then use our
unique disposable Wafer” shaper
cutters to get higher accuracies and
lower your cost-per-workpiece.

Need faster delivery on shaper
cutter sizes ranging from DP 2 to

2

| LH11

64?7 Then take advantage of the
Gleason PDQ program, and select
from a wide variety of types

and sizes.

Need a few more reasons to shop
shapers with Gleason Cutting
Tools? Then call us today for a
quick quote. We'll have you in
shape before you know it.

Gleason Cutting Tools

CORPORATION

ket d

.
\ .

1351 Windsor Road
Loves Park, IL 61111 USA
e Website: www.gleason.com

Booth # 6931

Phone: 815-877-8900
Fax: 815-877-0264
E-Mail: gctc@gleason.com
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Macuine Ur To

20%

More Parts
PER HOUR

NEw DURA-BAR®PLUS |

Dura-Bar Plus is a new engineered iron
that machines better than carbon and alloy
steels . . . and better than competitive grades o

continuous cast iron.

New & Improved Dura-Bar Plus gives you
A LOWER COST PER PART ...

PLUS - MORE PARTS PER HOUR!
Decrease cycle time.
Increase productivity!

PLUS - LONGER INSERT LIFE!
Reduce your downtime for
tooling changes!

PLUS - A DEFECT-FREE MATERIAL!
Quality guaranteed!
_ New Dura-Bar Plus is available in gray and ductil
E iron grades and in a wide variety of sizes
and shapes. For more information, see
our web site at www.dura-bar.com.

Or call
1-800-BAR MILL

(1-800-227-6455)

INCREASE YOUR MACHINING
PRODUCTIVITY AND SAVE MONEY WITH
New Dura-Bar Plus, THE LATEST
IN ENGINEERED METAL TECHNOLOGY.

— DURA-BAR"

Continuous Cast Iron Bar Stock
2100 West Lake Shore Drive, Woodstock, IL 60098-691 |
1-800-BAR-MILL = 815-338-7800 = FAX:815-338-1549

E-mail: sales@dura-bar.com Internet: www.dura-bar.com
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PAVILION AT IMTS 2002

INTERNATIONAL
I MANUFACTURING
TECHNOLOGY SHOW

Only a handful of companies in the world produce this equipment - » SN VS
but what a handful they are! You'll find them at IMTS, and here is : -
some of what you will see: 4

Gear hobbers * gear shapers * gear cutters * gear shavers * broaching
equipment « gear grinding equipment * gear measuring equipment.

This pavilion alone is worth the trip to IMTS - and you also have eight
other pavilions in the largest manufacturing show in the Americas.

Plan ahead with IMTSNET.ORG e
Floor plans, hotel/travel info, registration e el
and everything else you need. G /

7901 Westpark Drive, McLean, VA 22102-4206 USA « 703-893-2900/800-322-4687 + Fax: 703-893-1151



Optimizing Plastic Gear Geometry:

An Introduction to Gear Optimization..............c.cmmmmcnes

Program for Involute Equationto
Develop Spur Gears on Pro/E Software.

Increased Load Capacity of Worm Gears
by Optimizing the Worm Wheel Bronze.............cccconnnnuneee.
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GEAR DESIGN FOCUS

Increased Load Capacity of
Worm Gears by Optimizing the

Worm Wheel

This paper was published in Antriebstechnik,
December 2001, as the article "Tragfahigkeits-
steigerung bei Schneckengetrieben durch opti-

mierte Schneckenradbronzen."

The lifetime of worm gears is usually

delimited by the bronze-cast worm

wheels. The following  presents some

optimized cast bronzes, which lead to a
doubling of wear resistance.
Introduction

Worm gears are of growing impor-

tance in the field of power transmission.

Above all, increasing environmental

consciousness,  which comes along with

strict  legal restraints  concerning  noise
control, leads to an increased spread of
this low-noise  type of gearing. Apart

from soundproofness, the great range of
gear ratios (i =5-80) that can be realized
within a single stage,

is counted among

the positive properties.

The low noise levels result from high

sliding rates during meshing. High slid-
ing velocities in combination  with rela-
tively high hertzian pressures at incom-
plete initial contact patterns require a

pairing of materials that enables running-

1110 t 200
105 100

P-Content

Figure |-Dependence

WA powertransmission.com

in. Therefore, material pairings of the

combination  soft/hard are used in worm
gears. Normally,  case-hardened steel
worms are paired with worm wheels
made of CuSn alloys (bronze).  This
material  selection  causes wear, which

might restrict the lifetime of such gears.

On the other hand, wear is of little

importance  for other types of gears with
different material pairings. Thus, strong
efforts are made for substituting  the

bronze with materials of higher wear
resistance  at lower costs,

Today, research  work focuses on
materials like steel (Ref. 1) or cast iron
(Refs. 2 and 3). The results show that
bronze  can be partially replaced.
However, these materials do not reach

the  well-balanced properties  and the

wide range of use of bronze. Con-
bronze will remain the univer-
in the

future. The aim of today's work on opti-

sequently,
sal material for worm wheels

mizing the bronze is to increase wear
resistance  while keeping the specific
advantages  of the material. This wi Il lead

to an improved efficiency and a higher

endurance in worm gears.

Grain Size: 100-160 um
0.05-0.10/0

of strength on nickel and phosphor content.

* www.geartechnology.com

Bronze

Copper- Tin Alloys
The bronze GZ-CuSn 12Ni according
to DIN 1705 (Ref. 4) is seen as the stan-
dard worm wheel material nowadays. It
12% tin,
and 0.2%

alloys feature a hetero-

is composed of approximately
2% nickel, 0.2%
lead. Copper-tin

phosphor

geneous  structure,  which  consists  of

a-solid solution (mixed crystals) and an
of (a + 0) eutec-

solidification

incorporated  fraction
toid. The wide
copper-tin

range of
alloys leads to significant seg-
regation, which causes varying concen-
trations of tin within the a-solid solution.

Adding nickel to the binary copper-tin
alloy leads to an increased fraction of
eutectoid and consequently  improves the
is added

for casting reasons, as it reduces the vis-

strength of the bronze. Phosphor
cosity of the melt and thus improves the
Phosphor  addi-

cause embrit-

foundry characteristics.

tives higher than 0.075%

tlement. Lead additives enhance machin-

Prof. Dr.-Ing. Wolfgang Predki

is The head of The chair of mechanical compo-
nenTs, indl/Slrial and al/TOmOTi\'@Oll'er Transmis-
sion al RI/hr Unil'ed'siTy, locaTed in Bochl/Ill.
Gemtanl'. The chair ell/ploys 16 aSSiSTall/s.Three
of whom pellomt research on Il'omt gears, The
research jiJcllses on wear oplimi~ation of worm
wheels. COIlllaCTpaTTem. oil optimizaTion and
plaslic woml gears.

Dr.-Ing. Ulrich Nass

is managet; global concepT developmell/ for

KiekerT AG. located in Heiligenhal/s, Gertnan.".

He deVelops Technical concepTs for al/lOHIOTi\'e
locking S\:STell/s.He has 1I'Orked o1 a 1ror1v "heel

bron~e projeCT, on a German slandwd for \I'oml

gears, and on several il/dl/STrial projecTs im'ol\-

ing Il'ortn gear applicaTiollS, frail/ vaCl/l/m clean-

ers TOTI/nnelfans.
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GEAR TECHNOLOGY
BUYERS GUIDE 2003

GET YOUR FREE LISTINGS IN

THE GEAR TECHNOLOGY

. THE COMPLETE GUIDE 70 THE GEAR
L

CD-ROM BUYERS GUIDE!

You MUST fill out this form to be included.

You can also fill out this form at www.geartechnology.com
STEP 1—COMPANY INFORMATION (Please be careful! This is how your information will appear in the directory!)

Company Name:

Address 1:

Address 2:

City: State: Postal Code: Country:
Phone: Fax:

E-mail: Website:

STEP 2—YOUR CONTACT INFORMATION

(For our records only. This information will not appear in the directory.)

Name:

Title:

STEP 3—CHOOSE YOUR LISTING STYLE

[1$125 Enhanced Listing with Active Hyperlink (CD-ROM users will be able to click on your
Web address to automatically bring your Website up on their computer screens).

[[]1 Charge my Visa, MasterCard or American Express #

Exp. (authorized signature)

[J Invoice me

] Free Listing with No Hyperlinks

STEP 4—FILL OUT YOUR CATEGORIES

(Please indicate ONLY categories
that you sell.)

GEAR MACHINERY

Gear Cutting Machinery

[] Bevel Gear Cutting Machines
1 Broaching Machines

[] Gear Cutting Machinery

[[] Generators, Herringbone

[[] Generators, Spiral Bevel

| Generators, Straight Bevel

[] Hobbers/Hobbing Machines

[JRack Millers & Cutters

[ Shapers, Gear

] Spline Hobbing Machines
1 Spline Milling Machines

[ Thread, Worm & Flute Milling Machines

[[] Other Gear Cutting Machinery:

Gear Grinding/Finishing Machinery
1 Bevel Gear Lapping/Testing Machines
[ Burnishing Machines

[ Chamfering, Pointing & Rounding Machines
[] Deburring Machines
[[] Gear Grinders, Crossed Axis
[ Gear Grinders, External
Gear Grinders, Internal
[[] Gear Grinders, Parallel Axis
[[] Gear Shaving Machines
[J Hard Gear Finishing Machines
[] Honing Machines (Hard Gear Finishing)
[ Rack Grinders
[] Spline Grinding Machines
[] Worm Grinders
(] Other Gear Grinding/Finishing Machinery:

Gear Measuring/Testing Machinery

[l Bevel Gear Lapping/Testing Machines
Gear Inspection Machines, Analytical
| Gear Inspection Machines, Functional

[[] Gear Roll Testers, Double-Flank

["] Gear Roll Testers, Single-Flank

["] Testers, Computer-Controlled

[l Testers, Hob & Worm
Testers, Hypoid & Spiral Bevel

[l Testers, Involute

OH YES!

I'm interested in advertising on the CD-ROM!
Send me information about:

(1 A1/8-page VIPS (Very Important
Products and Services) advertisement
(Only $795)

| A Full-Page ad in the directory.
(Only $1,995)

Listings in Gear Technology's CD-ROM Buyers Guide are ABSOLUTE-
LY FREE, but this complete directory of the gear industry is also a
great opportunity for you to demonstrate how your company stands
out as one of the industry's leading suppliers. We have several adver-
tising options on the CD-ROM. Just check below to let us know you're
interested in more information.

[ Testers, Lead

[] Testers, Lead & Involute

[[] Testers, Miscellaneous

[] Testers, Pitch

[ Testers, Rolling & Redliners

[ Testers, Sound

[ Testers, Straight Bevel

[ Testers, Tooth Space

[1 Testers, Universal

[] Other Gear Measuring/Testing Machinery:

Gear Forming Machinery

[[] Gear Roll-Forming Machines

[ Spline Roll-Forming Machines
[ Other Gear Forming Machinery:

Other Gear Machinery

[ Bevel Gear Quenching Presses

[ Cutter Inspection & Setting Machines
[] Cutter Sharpeners

I Hob Grinders

[J Other Miscellaneous Gear Machinery:

FAX ALL FOUR PAGES TO (847) 437-6618 BY MAY 31, 2002
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Company Name

NON-GEAR MACHINES

Automation & Material Handling

[ Automation Systems/Equipment

[[] Conveyor Systems

[l Gantry Systems

[] Parts Handling Systems

[ Robots

[[] Other Automation & Material Handling:

Heat Treating and Related Equipment

[ Austempering Equipment

[ Batch Furnaces, Atmosphere

[[1 Batch Furnaces, Vacuum

[[] Brazing Equipment

[l Continuous Furnaces, Atmosphere

[1 Continuous Furnaces, Vacuum

[[] Cryogenic Processing Equipment

[[] Flame Hardening Equipment

[[J Fluidized Bed Heat Treating Equipment

[[] Gas Nitriding Systems

[J Induction Heating Equipment

[[] Laser Heat Treating & Welding Equipment
[10vens

[] Quench Presses

[[] Stop-off Paints & Coatings

[[] Other Heat Treating or Related Equipment:

Metal Cutting Machinery

[] Automatic Screw Machines, Multiple Spindle
[J] Automatic Screw Machines, Single Spindle
[ Automatic Screw Machines, Swiss Type
[1 Boring Mills, Horizontal

[1 Boring Mills, Vertical

[]Broaching Machines, Horizontal

[ Broaching Machines, Vertical

[1 EDM Machines

] Grinders, Cylindrical, Plain

[] Grinders, Cylindrical, Universal

[[J Grinders, Drill

[1 Grinders, Form

[T Grinders, Internal

[] Grinders, Jig

[[] Grinders, Surface

[1 Grinders, Thread

] Grinders, Tool & Cutter

[[1 Grinders, Universal

] Keyseating Machines

[J Lathes, Chucking

[[] Lathes, Combination (See also Turning Centers)
[[J Machining Centers, Horizontal

[1 Machining Centers, Vertical

[J Milling Machines, Horizontal

[J Milling Machines, Vertical

1 Mills, Jig

[1 Saws, Band

[J Turning Centers

[[] Waterjet Cutting Machines

[[10ther Non-Gear Metal Cutting Machinery:

Metal Forming Machinery
[ Powder Metal Presses
] Press Brakes, Hydraulic

[C] Press Brakes, Mechanical

[[] Shears, Hydraulic

[[] Shears, Mechanical

[7] Stamping Machines

[[] Other Non-Gear Metal Forming Machinery:

Other Machinery

[] Automatic Chuckers, Multiple Spindle
[] Automatic Chuckers, Single Spindle
[[J Coating Equipment

[[J Coordinate Measuring Machines

[ Filtration Equipment

[ Injection Molding Machines

[[] Lapping Machines

[ILasers

[] Special Machines

[J Waterjet Cutting Machines

[[] Other Miscellaneous Machinery:

GEAR MATERIALS

[] Bar Stock

[[] Cast Iron

[ Forgings

[] Gear Blanks

[[] Plastic Resins

[ Plastic Stock Forms

[] Powder Metal Materials
[ Steel

[] Other Gear Materials:

GEAR TOOLING, SUPPLIES & ACCESSORIES
Cutting Tools
[J Broaches & Broaching Tools
(1 Cutter Bodies for Straight/Spiral Bevel Gears
[ Cutting Tools/Blades for Straight/
Spiral Bevel Gears
[ Cutting Tools, Misc.
1 Hobs
[J Keyseat Cutting Tools
[[] Shaper Cutting Tools
[[] Shaving Cutters
] Spline Roll-Forming Racks
[] Other Gear Cutting Tools:

Fixturing & Workholding

[] Arbors

[J Broach Pullers

[J Chucks

[I Collets

[J Mandrels

[[] Modular Fixtures

[] Tool Holders

[ Other Fixturing & Workholding:

Gages & Measuring Instruments

[] Gages & Measuring Instruments, Misc.
[J Hardness Testers

[ Master Gears

[ Plug Gages

] Ring Gages

[ Spline Gages
[JThread Gages
[7] Other Gages & Measuring Instruments:

Grinding & Finishing Tools

[ Borazon/CBN Wheels

[[] Chamfering Tools

[ Deburring Tools

[1 Diamond Wheels

[[] Dressing Diamonds

[[] Grinding Wheels

[l Honing Tools & Wheels

[] Lapping Compounds

] Wheel Truing & Dressing Devices
[[] Other Grinding & Finishing Tools:

Other Tooling, Supplies & Accessories

[[] Coatings

[] Coolants

("1 EDM Tooling & Supplies

[] Heat Exchangers

[ Index Plates

[ Injection Molds

[Tl Lubricants, Cutting & Quenching Oils

[[] Other Miscellaneous Tooling, Supplies &
Accessories:

GEAR-RELATED SERVICES
Gear Manufacturing Services
[ Bevel Gear Manufacturing
] Broaching

[[] Custom Gear Manufacturing
] Deburring

["] Gear Finishing

["1 Gear Forging

["] Gear Grinding

[[] Gear Hobbing

[] Gear Honing & Burnishing
[] Gear Lapping

[l Gear Rack Manufacturing
['] Gear Shaping

[] Gear Shaving

] Prototype Manufacturing

["1 Spline Rolling

[[] Stock Gear Manufacturing
[C] Other Gear Manufacturing Services:

Heat Treating Services (Commercial)
[] Age Hardening

[T Aluminum Treating
[] Annealing

[ Austempering

1 Black Oxiding

["] Blast Cleaning

[] Borenizing

[[] Brazing

(7] Carbonitriding

[7] Carburizing

["] Cryogenics

[[] Die Quenching

[] Flame Hardening
] Hot Oil Quenching

PLEASE
CONTINUE

TO THE
NEXT PAGE
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Company Name

Heat Treating Services (Commercial) Cont'd.

[J Induction Hardening
[[] lon Nitriding

[[J Laser Hardening

[J Nitriding

[] Nitrocarburizing

[ Normalizing

[l Plasma Carburizing
] Press Quenching

[[] Salt Bath Nitriding
[] Sintering

['] Steam Treating

[ Straightening

[ Stress Relieving

[] Tempering

[[] Vacuum Treating

[[] Other Heat Treating Services:

Gear Consulting Services

[1 CAM Services

] Gear Design Consulting

[1 Gear Engineering Consulting

[] Gear Failure Analysis

[] Other Gear Consulting Services:

Other Services for Gear Manufacturers
[] Assembly

[ Calibration Services

["] Gear Coating Services

[[] Gear Finishing Services

["] Gear Inspection & Testing Services
['] Gear/Gear Unit Repair

[1Hob Sharpening

[11S0 9000 Consulting

[ Metallurgical Testing

["] Shot Peening, Blasting & Beading

[ Tool Coating

["] Tool Sharpening

["] Other Services for Gear Manufacturers:

GEAR-RELATED SOFTWARE

[7] Custom Software

[] Gear Design Software

[[1 Gear Grinding Software

["] Gear Hobbing Software

[‘] Gear Inspection Software

[1 Shop Management Software
[1] Other Gear-Related Software:

TRAINING & EDUCATION

[] Colleges/Universities

[l Gear Schools

[J Government Agencies

[ Research Institutions

[[J Trade Associations

[[] Other Training & Education:

DISTRIBUTORS/MANUFACTURERS' REPS
(Please list the manufacturers and types of
equipment you represent.)

GEARS
[] Aerospace Gears

[J Automotive Gears

[C] Breakdown/Emergency Suppliers

[[] Cast Tooth Gears
[l Coarse Pitch Gears
[l Face Gears

[l Fine Pitch Gears
[l Forged Gears

[J Ground Gears

[] Helical Gears

[ Herringbone (Chevron) Gears
[J Hypoid Gears

[ Internal Gears

[J Marine Gears

[ Medium Pitch Gears

[] Miniature Gears

] Mining Gears

[ Miter Gears

] Noncircular Gears

[] Pinions

[ Plastic Gears, Cut

[[] Plastic Gears, Injection Molded
] Powder Metal Gears

[J Punched Gears

[l Racks

[ Ratchets

[J Ring Gears (Bevel)

Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Diameter Range
Max. Face Width
Diameter Range
Diameter Range

DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
DP/Module Range
Max. Length

DP/Module Range
DP/Module Range

Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Quality

Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Quality

Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Quality

Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
Max. Face Width Max. Quality
DP/Module Range Max. Quality
Max. Face Width

Max. Quality
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Company Name

Rotors

Diameter Range

Max. Length

Segment Gears Diameter Range DP/Module Range Max. Face Width Max. Quality
| Serrations Diameter Range DP/Module Range Max. Face Width
['] Skived Gears Diameter Range DP/Module Range Max. Face Width Max. Quality
["] Spiral Bevel Gears Diameter Range DP/Module Range Max. Quality
(] Spline Shafts Diameter Range Pitch Range Max. Length Max. Quality
[[] Sprockets Diameter Range Pitch Range Max. Face Width
[] Spur Gears Diameter Range DP/Module Range Max. Face Width Max. Quality
| Starter Ring Gears
Steering Sectors
Straight Bevel Gears Diameter Range DP/Module Range Max. Quality
Timing Pulleys Diameter Range Pitch Range
Worm Wheels Diameter Range Min # Teeth Max. # Teeth Max. Quality
[] Worms Diameter Range DP/Module Range Max. Length Max. Quality
[} Other Gears
GEAR DRIVES
[] Bevel Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
("] Combination Drives Min. Ratio Max. Ratio Min. hp Max. hp
1 Cycloidal Drives Min. Ratio Max. Ratio Min. hp Max. hp
Differential Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
Epicyclic Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
1 Gear (Shift) Transmissions Min. Ratio Max. Ratio Min. hp Max. hp
['] Gearboxes Min. Ratio Max. Ratio Min. hp Max. hp
[} Gearheads Min. Ratio Max. Ratio Min. hp Max. hp
[} Gearmotors Min. Ratio Max. Ratio Min. hp Max. hp
Motor Types
Harmonic Drives Min. Ratio Max. Ratio Min. hp Max. hp
1 Helical Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
Herringbone (Chevron) Gear Drives ~ Min. Ratio Max. Ratio Min. hp Max. hp
Hypoid Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
[*] Miter Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
[] Planetary Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
[[] Shaft Mounted Reducers Min. Ratio Max. Ratio Min. hp Max. hp
["] Speed Increasers Min. Ratio Max. Ratio Min. hp Max. hp
[ Speed Reducers Min. Ratio Max. Ratio Min. hp Max. hp
["] Spiral Bevel Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
Spur Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp
Worm Gear Drives Min. Ratio Max. Ratio Min. hp Max. hp

1 Other Gear Drives

FAX ALL FOUR PAGES TO (847) 437-6618 BY MAY 31, 2002

YOUR CUSTOMERS WILL BE LOOKING FOR YOU o
ON THE CD-ROM BUYERS GUIDE

For advertising information call Patricia Flam at (847) 437-6604 . &=
or send e-mail to patricia@geartechnology.com today! e

You can also fill out this form at www.geartechnology.com
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