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your gear cutting
oolneeds )

Gear cutting tools and services

Star SU offers a wide variety of
gear cutting tools and services, including:

¢ Gear hobs

e Chamfer hobs

¢ Milling cutters

e Shaper cutters

e Scudding® and Power Skiving cutters
e Shaving cutters

e Chamfer and deburring tools

¢ Rack and saw cutters

Phone: 847-649-1450 | www.star-su.com

* Master gears

¢ Ring and plug gauges

e Advanced coatings including ALTENSA and
ALCRONA PRO

¢ Tool re-sharpening

Total tool life cycle management

Control your tool costs and let Star SU manage your
tool room. From new tools to design work to re-
sharpening and recoating, we have the equipment
and resources to help keep your gear cutting
operation running smoothly.

1BLOUIS BELET

Swiss Cutting tools

5200 Prairie Stone Pkwy. | Ste. 100 | Hoffman Estates | IL 60192




Economical hob sharpening and
in-house tool maintenance

The Star NXT linear CNC tool and cutter
grinding machine sharpens both straight and
spiral gash hob designs up to 8” OD x 10” OAL.
With a small footprint and maximized grind
zone, the NXT also sharpens disk, shank and
helical type shaper cutters, Scudding® cutters,
and a wide range of round tools, making it a
versatile tool room machine.

Profilator a IMTS
. 2022

Visit us at Booth #237013

www.star-su.com powerep 5y SyAMT
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Technology Advancements in EV

Inspection
Electric vehicles provide new challenges as well
as opportunities.

Nondestructive Evaluation of
Stresses and Stress-Related
Defects in Gears

A primer on X-ray diffraction and Barkhausen
noise analysis techniques.

Multisensor CMMs for Gear
Inspection

Multiple measurement tools on a single
platform can provide lower costs and improved
productivity.

Grinding Slow, Grinding Fine
Reducing nonproductive time increases large-
gear production.

Stay Connected

Join the Gear Technology Facebook group at
www.facebook.com/help/312721188838183

Follow us on Twitter
twitter.com/Gear_Technology

A Publication of
The American Gear
Manufacturers Association

Double Differential for Electric Vehicle and
Hybrid Transmissions — Sophisticated
Simplicity.
This paper explores the possibilities of double
differentials as ultrahigh reduction speed reducers.

Design and Simulation of a Back-to-Back Test
Rig for Ultra High Cycle Fatigue Testing of
Gears Under Fully Reversed Load.
A new test rig was developed to investigate the
tooth root bending strength of epicyclic gearboxes
in aircraft geared turbofans.

Connect with us on LinkedIn
www.linkedin.com/groups/3893880/

Subscribe Online
www.geartechnology.com/subscribe.htm
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SynchroForm V

Efficient soft and hard machining
solution

The modular machine for geared drive components

MODULAR TECHNOLOGY VERSATILE TECHNOLOGY FUTURE TECHNOLOGIES ALL
PLATFORM BANDWIDTH FOR PRECISE SOFT HAVE ONE THING IN COMMON:
The ultimate matching vertical AND HARD MACHINING They place significantly higher
machine design for your needs, Providing efficient turnkey machining demands on workpiece quality and
employing one or two spindles, for the gearing of todays drive process reliability.
depending on your flexibility and components. HRI® works and acts precisely and
quantity requirements. Prototyping of your newly designed improves the intelligence of your
Adopting any kind of automation workpieces, different design studies PRAWEMA machine. It detects
gives no limits to your ideas. or reliable mass production — potential damage and errors before

whatever you need — dressed up they occur and autonomously
with our VSD®. reacts to avoid them.
GET IN CONTACT WITH OUR LOCAL SALES & SERVICE TEAM PRAEWEMA.COM

sales.america@dvs-technology.com . + 1 734 656 2080 DVS-TECHNOLOGY.COM



We know high quality gears and components are vital to
performance. Our leading edge vacuum technology and
expertise provides precise control and repeatability for
consistently superior parts.

Low Pressure Carburizing (LPC)
Vacuum Gas Nitriding

Vacuum Stress Relieving

High Pressure Gas Quenching (HPGQ)

Advantages

 Uniformity of case depths

* Minimized distortion

* No IGO (Intergranular Oxidation)

» Parts returned clean, free of soot — eliminating
downstream cleaning processes

HEAT TREATING
NONDESTRUCTIVE TESTING

89001:2015

29100D
registered 2, =

ATMOSPHERES

1-855-WE-HEAT-IT
solaratm.com

Eastern PA ¢« Western PA ¢ California ¢ South Carolina
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Wl GT Extras
Revolutions: Kadia designs metal cutting robots;
cutting tools from Kennametal, Seco and Star
SU; Event Spotlight: WZL Gear Conference USA,
hosted by Reishauer.

(\:8 Publisher’s Page
Go Here. Do This. Thank You.

('l Product News

Helios introduces deburring machine; Seco milling
cutters reduce inventory costs; Gleason releases
sub-micron gear inspection system; Klingelnberg P
152 measuring center; and more.

Arvin’s Angle

Changing Company Culture—Meeting Goals to
Achieve Improvement.

Tech Talk
WE WANT YOU!

Industry News

Sandvik Coromant examines shift to electric
vehicles; Forest City Gear appoints Kika Young as
president; Big Daishowa announces new VP Sales;
Velo3D launches European additive manufacturing
roadshow; and more.

Calendar

July 20-22: WZL Gear Conference USA, ltasca, llI,;
August 10-11: AGMA Basic Gear Inspection for
Operators, Chicago; September 12-17: IMTS and
Hannover Messe USA, Chicago; September 12-14:
International Conference on Gear Production,
Munich.

Advertiser Index
Contact information for companies in this issue.

t:\l Addendum

Noncircular gears: the unicorn of machine
technology.
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THE

DREAM
MACHINE

Fast, Grind-Quality Horizontal Hobbing

The machines you’ve
always dreamed of...
The HAMAI series of worldclass horizontal
hobbers, combining high-speed, grinding-level
precision with remarkable affordability.

Leave it to MTB to bring the HAMAI lineup

to North America.

It's the perfect fit: Japanese performance,

craftsmanship and affordability; coupled H A M A I

with the American ingenuity and renowned N-SERIES
expertise of MTB. We're like the OEM, 7-Axis, 6,000 RPM; Grind Quality Results

only closer. Shaft Lengths to 350/500 mm (Extended Travel)

Machine Wet or Dry; Skiving Option
Compact Design; Turnkey Automation Packages

Ready for your HAMAI? Contact MTB today.

HAMAI ‘ E}MG ‘ BURR! ‘ @:I-\ : MT Machine Tool Builders

REBUILDING « RECONTROLLING « SERVICE

machinetoolbuilders.com
(815) 636-7502
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INFORMATION SOURCE

www.geartechnology.com

GT Revolutions

Metal Cutting Robots

Kadia has been designing
deburring robot cells based
on 6-axis industrial robots for
many years. In the meantime,
a new trend is now emerging,
solutions with an even higher
value-added component, i.e.,
with general machining pro-
cesses such as milling, drilling
or thread cutting. The robot is
thus no longer just part of a
deburring machine.

geartechnology.com/blogs/4-
revolutions/post/29907-kadia-
offers-deburring-robot-cells

Cutting Tools Improve Tool Life and Precision

Cutting tools are basic to gear manufacturing. Whether it’s a hob,
broach, shaper cutter, or skiving tool, the object of cutting tools
remains the same: material removal that is fast, accurate, and
cost-effective. The field tends to evolve gradually in the ma-
chines, materials, and coatings that make cutting tools even more
useful. Reliable cutting tools are essential to production-process
efficiency, and recent solutions from Kennametal, Star SU, and
Seco offer improved tool life and precision.

geartechnology.com/blogs/4-revolutions/post/29884-recent-
cutting-tools-from-kennametal-star-su-and-seco-offer-
improved-tool-life-and-precision

Event Spotlight: WZL Gear Conference —USA

The Eighth WZL Gear Conference—USA is being
hosted by Reishauer Corp. and will provide the
opportunity for North American companies to con-
nect with WZL and learn about current research
activities. For more than 50 years the annual WZL
Gear Conference in Aachen, Germany, has been
fostering technical collaboration and communica-
tion among the members of the
WZL Gear Research Circle. The two-day conference
is devoted exclusively to the presentation of the
latest research in gear design, manufacturing and
testing. The event takes place July 20-22,2022.
Speakers include Christian Brecher and Thomas
Bergs.

wzl.reishauer.com
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Norton Quantum Prime is a prime example of
optimized performance from the worldwide leader
in bonded abrasive grinding wheels. Thanks to
the unique micro-fracture properties of
the new proprietary, nano-crystalline
ceramic grain, Quantum Prime
delivers excellent grinding efficiency,
significantly longer wheel life, while
ensuring outstanding part quality.

LEARN MORE AT
https://nortonsga.us/Quantun

VISIT
g 1MTS BOOTH #237042
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publisher’s page

Go Here.
Do This.

Thank You.

The continued success of Gear Technology
depends entirely upon you, the reader. More
specifically, our success depends on knowing who you
are, where you work and how you're involved in the
gear industry. That means subscribing or renewing your
subscription.

Please help us continue being the world’s best
resource for the gear industry by visiting https://admin.
geartechnology.com/subscribe.php and filling out the
form. It will only take a minute or two, and you'll be
doing your part to help us stay on top of our game.

It's important to do this, even if you think you’ve
recently subscribed. Our goal is to make sure we have
the most accurate, up-to-date information possible, and
we can't do it without you.

Publisher & Editor-in-Chief
Randy Stott

If you have the time, you can help us even more by
sending this QR code to your coworkers and colleagues
in the gear industry. Help them take advantage of “The
Gear Industry’s Information Source,” too.

Thank you for your continued support.
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/\/idec GEAR GRINDER SALE!

Nidec Machine Tool America

For a limited time only:
$0 down, and pay nothing for 90 days after delivery.

Call us for details:
Scott Knoy 248-756-5017 or Dwight Smith 248-756-0894

~

ZE26C Gear Grinder- ZI120A-G Internal Generative

automotive, industrial, truck Grinder-for quiet EV planetary
I: ring gears

ZE16C Gear Grinder-fast ZE40A Gear Grinder-profile and
and accurate threaded wheel versatility

All machines will be proposed F.O.B Savannah, GA. All sales subject to credit check. Offer good until Nov. 30th, 2022.
Visit www.nidec-machinetoolamerica.com and call our sales department at 248-669-6136

LEGENDARY RELIABILITY




Helios Gear

INTRODUCES DEBURRING MACHINE

The Helios TM 250-CNC machine from
Tecnomacchine brings together two fun-
damental strategies that empower manu-
facturers to deburr gears more produc-
tively. “For many job shops, smaller lot
sizes and a higher mix of part numbers
make a fully automated solution diffi-
cult to justify;” said David Harroun, vice
president of Helios Gear Products. “But
with the right feature set, such as the TM
250-CNC, manufacturers can deburr
gears more profitably than ever before”
The TM 250-CNC evolves from
the proven “250 strategy,” which uses
a rotary table with twin work spindles
to minimize idle machine time, thus
maximizing potential productivity.
Machining is performed on one work
spindle while the other is simultane-
ously unloaded and loaded manually.
Interestingly, this configuration allows

the machine to easily adapt in the future
to an automatic loading strategy via
robot, cobot (collaborative robot), pick-
and-place, or other systems. The TM 250
shifts the paradigm from a fully manual
deburring process to one equipped with
a machine tool that allows next-level
quality and productivity.

Secondly, the TM 250-CNC adds a
“CNC strategy;, which enables setup per-
sonnel to store all tool spindle param-
eters. These include radial, axial, and

tangential positions, as well as tool
speed, direction, and pressure. Crucially,
this allows a single setup per part num-
ber, which can be consistently and reli-
ably repeated simply by loading a pro-
gram. With CNC ability, the TM 250
becomes a versatile workhorse for any
gear manufacturers with a high mix of
part types.

“For manufacturers of medium- to
high-mix gear types, the TM 250-CNC
offers a versatile, productive solution

for chamfer-deburring,” said Adam
Gimpert, president of Helios Gear
Products. By using this machine tool,
quality can be improved along with reli-
ability and consistency. Lastly, because
of the 250’s rotary table feature, the
machine can easily integrate automa-
tion in the future, making it a sound
investment.

heliosgearproduct.com

Seco Milling Cutters

REDUCETOOLING INVENTORY COSTS

Manufacturers who look for versatility and
precision in machining can pair up Seco
Turbo 16 square shoulder milling cut-
ters and Helical Turbo 16 milling cutters
to reduce tooling inventories and costs.
Both series offer high material removal
rates in steel, stainless steel, cast iron, non-
ferrous metals, superalloys and titanium.
Scannable Data Matrix tags on cutter
inserts store product and batch informa-
tion that the new Seco Assistant app can
read.

Versatile Turbo 16 square shoulder mill-
ing cutters feature optimized insert pocket
angles that enhance the cut and deliver

1[] [www.geartechnology.com]
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We're Here to Help.

Quick-turn, High-precision, World-class, Cut Teeth Only Gears

M
e e

AGMA | WBENC | ISO 9001 | AS9100 | ISO 13485 | ITAR Certified

Spur = Helical « Spline + Worm « Worm Gear  Sprockets
Ratchets ¢ Threads ¢ Ball Screw < Keyways ¢ Face Gears

forestcitygear.com 815.623.2168

©2020 Forest City Gear Co.



outstanding surface finishes. With a
high helix angle for smoother workpiece
entry and exit, these cutters also feature
efficient chip evacuation. Lower cutting
forces reduce power consumption, tool
wear and noise levels.

“Manufacturers can achieve produc-
tion efficiencies and enhance machining
performance with these tools in virtu-
ally any material,” said Michael Davies,
global product manager, square shoulder
milling. The eco-friendly design uses
corrosion-resistant steel with no nickel
coating.

Next-generation Helical Turbo 16
milling cutters combine top perfor-
mance with ease of use, benefiting from
a comprehensive range of Seco insert
grades and geometries for exceptional
material removal rates (MRR) and
extended tool life. Larger cuts and higher
feeds reduce cycle times and speed up
production, with optimized coolant
channels, flutes and cutting rakes for
stable machining and optimal chip for-
mation. Helical Turbo 16 ensure that
lead and helix inserts are not mixed up
when using large radii. The replace-
ment of nickel cutter coatings with PVD
increases sustainability.

“These features produce smoother
cuts, increased tool life and process reli-
ability for faster production. Helical
Turbo 16 uses fewer inserts than equiva-
lent tools that provide the same MRR,
said Benoit Patriarca, global product
manager helical milling.

secotools.com
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Gleason

RELEASES SUB-MICRON GEAR INSPECTION SYSTEM

With its brand-new 300GMS nano Gear
Metrology System, Gleason presents the
capability of measuring gears at sub-
micron level, executing advanced wavi-
ness analysis and evaluating gear noise
using the most advanced analytical tools,
make the 300GMS nano ideally suited to
support automotive e-drive production
with minimum noise requirements.

The 300GMS nano covers the full
range of modern gear inspection capa-
bilities, as well as fine pitch gear inspec-
tion and CMM measurement. With the
300GMS nano, users are now able to
measure surface finish at sub-micron
level with a skidless probe, analyze wavi-
ness for profile, lead and pitch, and exe-
cute noise analysis with sophisticated
software tools. The 300GMS nano is
equipped with high accuracy SP25 3D
scanning probes with a broad range of
styli, including its own stylus calibra-
tion library, meeting the most com-
mon roughness parameters as defined
by DIN, ISO, ANSI and others. The
300GMS nano also integrates 3D mea-
surement and analysis capabilities

Gleason

typically offered by a CMM.

In addition to gears and other rotary
parts, the 300GMS nano inspects a wide
range of gear cutting tools including
hobs, gear skiving, shaper and shaving
cutters, bevel cutter stick blades, most
broaches and rack cutting tools. The
system comes with Gleason’s patented
Advanced Operator Interface (AOI),
which enables users to record video
memos, leave voice messages, monitor
environmental conditions and read bar
and QR code information directly into
the machine.

The machine uses the latest GAMA
3.2 applications and control software,
fully compatible with Windows, con-
necting easily to customers’ serv-
ers. GAMA also includes SPC data
acquisition software and Gleason
ConnectRemote Support Services.

The GRSL Gear Rolling System with
integrated Laser Technology provides
both double flank roll testing as well
as laser inspection to provide measure-
ment on all teeth in just seconds. GRSL
is available in manual, semi-automatic

nano

=

00GM

3
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Digitalization
solutions

Digitize the future with us:
open, versatile, transparent

www.liebherr.com
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Modular products for your digitalization projects

With a wide variety of products consisting of data profiles, protocols and the
LHWebPlatform, we provide a modular system for an individual infrastructure for
the acquisition, transmission, storage, processing, preparation and visualization of
machine, operating and production data.

- Selection of extensive data profiles with over 1000 signals

- Networking with existing system, e.g. via OPC UA

- LHWebPlatform for increasing productivity using data-based reports

- Digital data exchange between gear cutting machine and gear inspection machine
via GDE (Gear Data Exchange)

Liebherr Gear and Automation Technologies, Inc. - 1465 Woodland Drive - Saline, Ml 48176-1259
Phone +1 734 429-7225 - info.lgt@liebherr.com - www.liebherr.com/LHWebplatform



or fully automatic configuration depend-
ing on the manufacturer’s requirements
and measures external cylindrical gears
up to 250 mm in diameter and ranging
from 0.4 to 7.2 module. It provides ana-
lytical output on all teeth for profile, lead
and index with functional characteristics
including nick detection, total composite
variation, total runout, tooth to tooth
average, DOP, average circular tooth
thickness and more. Capabilities also
include integrated gear noise analysis
tools, making the GRSL ideally suited to
meet automotive e-drive requirements.

Gleason’s Closed Loop enables both
the GMS Series and GRSL to send
inspection results directly to Gleason
production machines, including gear
skiving, grinding and honing machines,
for auto-correction of production vari-
ables without the need for operator
intervention.

gleason.com

Verisurf and IBS Quality

OFFER PORTABLE INSPECTION SYSTEM

IBS Quality GmbH has launched the
new PAM-System (Portable Automated
Measurement System), a portable
cobot-based 3D scanning and measure-
ment solution. The launch is in col-
laboration with Verisurf Software, Inc.,
and its integrated 3D measurement
software for automated quality inspec-
tion, reporting, scanning, and reverse
engineering.

The PAM-System is a portable scan-
ning, measurement, and inspection
solution that uses cobots (collaborative
robots) to augment repetitive user rou-
tines while adding flexibility, dexterity,
and accuracy. All hardware (including
fixtures for sensor attachments to the
robot), software, installation, service,
and support are included with the com-
prehensive system. The entire solution
is self-contained on a specially designed

SMT

Optimisation

manufacture.

durability, FE & more.

Gearbox & Driveline
Design, Analysis &

MASTA enables engineers to design robust,
efficient, light weight and quiet transmissions
from concept design, all the way through to

Run and generate reports on a wide variety
of analyses including NVH, system deflection,

Visit smartmt.com/masta to learn more.

MASTA"

inspection cart that can be easily rolled
from the quality lab to the shop floor.
The PAM-System can be used for first
article inspection, volume production
inspection, reverse engineering, and
prototyping.

“We have designed the best of today’s
robotic, scanning, measurement, and
inspection automation technolo-
gies into a single mobile solution; one
that meets the practical needs of job
shops and OEM manufacturers adapt-
ing to the realities of Industry 4.0,” said
Philipp Schmid, IBS Quality GmbH.

The PAM-System includes robot-
ics automation from 11 Dynamics, 3D
measurement, inspection, and report-
ing integration with Verisurf Software,
and a choice of leading 3D laser scanner
brands or other scanner technologies.

The integrated Verisurf 3D Scanning

Visit smartmt.com/evaluation-PTE to request
a FREE evaluation of MASTA for up to 3 months.
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and Inspection application is built on a

CAD platform and is rooted in Model- . 7
Based Definition (MBD). Inspection o = I
plans are easily created by importing any T -
CAD model, using drawings, a golden

part, or key features. Inspection plans can \ ot
be used across the manufacturing enter- w = | /
prise on any CMM, providing repeat- ik
able process control. “The Verisurf work-

flow enhances productivity and enables

repeatable process control, which is a

key tenant of QA; the automated PAM-

System supports both,” said Nick Merrell,

executive vice president of Verisurf.

ibs-quality.de a3
verisurf.com

DTR. Your best choice for high quality gear cutting tools.

DTR is a world class supplier of the finest high performance long-life gear
manufacturing tools, for small and large gear cutting applications.
Established in 1976, we are one of the world’s largest producers of cutting
tools, shipping to over 20 countries.

DTR offers a full line of gear cutting tools including:

*+ Hobs + Chamfering and Deburring Tools
+ Carbide Hobs + Broaches

+ Shaper Cutters « Master Gears

+ Milling Cutters

We can produce virtually any tool you need for auto, aerospace, wind,
mining, construction and other industrial gears.

Every tool is precision-made utilizing high speed steel, premium powder
metal or carbide and the latest in coatings, to achieve superior cutting and
long life. DTR uses top of the line equipment including Reischauer CNC
grinders and Klingelnberg CNC sharpeners and inspection equipment.

Learn more about our outstanding quality tools at www.dtrtool.com.

Call us at 847-375-8892 for your local sales representative or
Email alex@dtrtool.com for a quotation.

DT*? DTR has sales territories available. Call for more information.

U.S. Office Location (Chicago) Email Headquarters
PERFECTION MOVES US inquiries to: alex_@dtrtool.com. 85, Namdong-daero 370beon-gil, Namdong-gu, Incheon, Korea, 21635
(formerly Dragon Precision Tools) 1261 Wiley Road, Unit K, Schaumburg, IL 60173 PHONE: +82.32.814.1540

WWW.DTRTOOL.COM PHONE: 847-375-8892 Fax: 224-220-1311 FAX: +82.32.814.5381
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Jorgensen
Conveyor Total Ch|p
Processing

BOOSTS RECYCLE VALUE |

As a result of its recent partnership
with S.EH., Jorgensen Conveyor and
Filtration Solutions now serves man-
ufacturers as a single source for total

JEEE J i
_I'I 1127

Land, sea, air, and outer
space. When there’s no room
for failure. That’s where you'’ll
find Southern Gear’s custom
precision gears at work,

both fine and medium pitch
cylmdrlcal gears and the best

p. Look to
r for your next
and defense

There’s a Better Way.

800.248.5152 | southerngear.com | 3685 NW 106 St. Miami, FL 33147

Established in 1957 | Veteran-Owned | IS0 9001:2015 | AS9100D | ITAR Compliant
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metalworking chip and coolant process-
ing systems. With standalone or fully
integrated systems that transport, shred,
wring and briquette chips and sludge,
manufacturers can reduce chip volumes
by as much as 90% and significantly
increase their chip recycling value.

The volume reduction of aluminum,
magnesium, copper, brass, steel and
other types of metal chips represents
a significant cost savings in labor, dis-
posal, transport and storage. Jorgensen/
SFH single and double-shaft shredders
efficiently reduce chip size in prepara-
tion for centrifuging or briquetting. The
volume reduction resulting from imple-
menting a shredder also lessens the fre-
quency of bin removal from a machine,
giving a shop’s employees additional
time to focus on other more productive
work. Jorgensen/SFH offer a variety of
shredder size options constructed per
a customer’s material and desired chip
output needs.

For maximum extraction of cool-
ants and/or cutting oil, chip wringers
from Jorgensen/SFH provide continu-
ous, automatic operation at extremely
low costs. Once collected, used cool-
ant or oil can be processed through one
of Jorgensen’s filtration units and is put
back into the coolant system for reuse.
In terms of chips, a lower moisture con-
tent also further increases their recycling
value.

Jorgensen/SFH chip compactors col-
lect chips directly under conveyors or in
centralized treatment areas. Chips and
fines enter the press then are compacted
under hydraulic pressure to form solid
briquettes and separates out residual
coolant fluids for reuse. The compac-
tors are a robust, space-saving solution
for briquetting a variety of ferrous or
non-ferrous metals in the form of chips,
sludges or dust.

jorgensenconveyors.com
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Klingelnberg

P 152 LATEST ADDITIONTO MEASURING CENTER FAMILY

The increasing cost pressure on large
components for wind power requires
new technologies that will enable proven
principles for high-volume and mass
production of smaller components to
be transferred over to large compo-
nents. To meet this need, Klingelnberg
has developed a new precision measur-
ing center. The P 152 is the latest addi-
tion to the family of Klingelnberg pre-
cision measuring centers. It is capable
of measuring components with a maxi-
mum outside diameter of 1,520 mm and
workpiece weights up to 8,000 kg with
the usual precision. Despite this high
workpiece weight, no special founda-
tion is required because the Klingelnberg
design engineers succeeded in extend-
ing the machine concept of the small
and medium series to the large compo-
nent dimensions. The inherently rigid
machine bed with a 3-point support
plays a key role here. The bed design and
floor support have been so cleverly
selected that even when loaded with
workpiece weights of up to 8,000
kg, the angular position of the indi-
vidual machine axes to each other
does not change significantly. With
its broad range of varied workpiece
diameters and measurement tasks,
this measuring device is also ideal
for contract gear manufacturers.
This ensures high precision across
the entire component spectrum
from smaller to larger gears, and
also dimension and form measure-
ments. The 3-point support enables
the integration of an active vibra-
tion platform into the machine bed.
This means that even the low-fre-
quency vibrations from the shop
floor can be safely absorbed.

Because the machine is isolated

from these vibrations, the P 152 can be
located on the normal shop floor with-
out having to build an inherently vibra-
tion-isolated foundation. Despite this,
it is ensured that all changes visible in
the measuring results do come from
the component and are not induced
by the ambient conditions. The P 152
thus acts as a bridge for medium-sized
gears such as planetary gears used in
wind power and combines dimension,
form, and position measurements with
gear measurement, making the oper-
ating principles used in high-volume
and mass production applicable to large
gears as well. Form measurements, such
as roundness and cylindricity mea-
surements, are becoming increasingly
important on machine elements. The
P 152 offers all the possibilities of the
Done-in-One principle in the mid-sized
diameter range as well.
klingelnberg.com
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Park Engineering

UPGRADES INSPECTION EQUIPMENT WITH LK METROLOGY

Park Engineering has significantly
increased the size of parts it can machine
and subsequently measure on a coor-
dinate measuring machine (CMM). It
follows the installation at the start of
2022 of two new machines, a Spanish-
built Correa Fox 50 5-axis machining
center having a 5.0 x 3.25 x 1.6 m work-
ing envelope, nearly 16 percent larger
than the previous largest machine, and
an ALTERA M 30.20.15 CMM with 3.0
x 2.0 x 1.5 m axis travels built by LK
Metrology in Castle Donnington, UK.
Compared with the largest of three LK
machines previously operated by Park
Engineering, it offers twice the measur-
ing volume.

A member of the tooling division
within the Hyde Group in the North of
England, Park Engineering specializes
in the design, manufacture, assembly
and certification of tooling jigs and fix-
tures for the aerospace, nuclear, defense
and automotive sectors, so the com-
pany is accustomed to dealing with large
components. It also provides a subcon-
tract machining service. When look-
ing to invest in new technology to offer
even larger capacity, there was a desire to
inspect the bigger parts on a ‘gold stan-
dard’ CMM platform rather than rely on
portable measuring systems, which may
have a larger measuring volume but are
usually lower in accuracy.

“The increase in speed and accuracy
of the ALTERA M, which is around six
times faster and 216% more accurate
than the oldest of our previous CMMs,
was a great selling point but we were
also delighted to have a larger capacity
CMM with a smaller overall footprint.
It is down to the top-class LK machine
design, incorporating the best of mod-
ern materials and technology,” said Will
Reeves, quality manager.

In day-to-day operation, the ALTERA
M CMM supports the inspection of large
parts with drawing tolerances of typi-
cally £ 50 um but is sufficiently accu-
rate to measure smaller parts down in
the 10 pm region. Irrespective of toler-
ances, LK’s software application CAMIO
with its user-friendly operator interface
allows CNC programs to be generated
either online or off-line for the inspec-
tion of batch quantities, further reduc-
ing inspection time and cost, especially
when CAD models are available.

“Across the broad spectrum of work
packages, we have access to CAD mod-
els approximately 50-60% of the time,
with the remainder being work-to-print.
However, the provision of CAD models
is something we are always encouraging
our customers to provide, as it mini-
mizes the risk of incorrect data being
entered due to human error during the
programming process,” Reeves said.

SMW Autoblok

FEATURES AIR CHUCKWITH EXTENDING STROKE RANGE

SMW Autoblok presents the BB-FZA2G pneumatic 3+3 sequencing air chuck
featuring an extended stroke clamping range and three self-centering jaws with

axial adjustment.

Ideal to handle the harsh demands of the Oil and Gas industry, BB-FZA2G
allows for quick and easy setup of odd, shaped pipe for threading and re-
threading. Thanks to incorporating three jaws with axial adjustment of the cen-
tering position while also using three compensating jaws with extra-long rapid
and clamping stroke of 1.5, there is no need to re-shim the part. This enhances
operator safety and greatly increases overall productivity.

The BB-FZA2G is available in 740, 800, and 920mm to cover an extensive range
of pipe diameter sizes, and features a large through hole of 275, 330, and 390 mm. This
state-of-the-art sequencing chuck with pressure control safety system greatly increases pro-

duction output without re-boring jaws.
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“LK’s CAMIO software also saves time

by automatically generating comprehen-
sive reports that we can send to our cus-
tomers with inspected components. The
professional appearance of the docu-
mentation adds to the perceived profes-
sionalism of the service we provide.”

lkmetrology.com

smwautoblok.com
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Amorphology

PARTNERS WITH ADDITEC FOR ROBOTIC GEAR COMPONENTS

Amorphology Inc, a NASA spinoff com-
pany founded from technology devel-
oped at the Jet Propulsion Laboratory
(JPL) and the California Institute of
Technology, has partnered with Additive
Technologies (AddiTec), a founding
partner of Meltio, an additive manufac-
turing company pioneering the develop-
ment of affordable multi-metal 3D print-
ing systems. Together, Amorphology
and AddiTec are developing the additive
manufacturing of multi-metal gear com-
ponents for robotics.

Building on their previous collabo-
ration of 3D printing large-scale strain
wave gear flexsplines using directed
energy deposition (DED), the part-
nership between Amorphology and
AddiTec has now turned to the devel-
opment of multi-metal, functionally-
graded gear components, combining two
different steels together within a single
part. The three-inch diameter flexspline
demonstrator is part of a zero-backlash
strain wave gearbox used in robotic arms
and precision-motion mechanisms. The
thin-walled flexspline has competing
requirements of wear resistance in the
teeth and a fatigue-resistant body that
motivates the use of two different mate-
rials during 3D printing. The steel in the
toothed region is a precipitation hard-
ening martensitic stainless steel typi-
cally used in high-strength applications
with an average hardness of 35 Rc. In
contrast, the steel below the toothed
region is known for high toughness with
a lower average hardness. By combining
the two steels strategically in a gear, it
becomes possible to tailor the mechani-
cal properties to take advantage of the
benefits of each alloy.

Through its exclusive licensing agree-
ment, Amorphology is developing its
intellectual property around multi-metal
3D printing, specifically functionally
graded metals, which allows for the stra-
tegic transition between more than one
metal during 3D printing to produce
multi-functional parts that are free from
cracks and unwanted phases. The core
technology, developed over a decade ago
at JPL, focuses on the design of multi-
metal transitions to achieve predictable

mechanical or physical properties in the
printed part. Unlike conventional clad-
dings or overlays, functional grading
aims to achieve the best possible proper-
ties at the interface between dissimilar
metals or composites in a 3D printed
part, which is useful for preventing fail-
ures such as those caused by thermal
mismatch or fatigue cracks. Tailoring

the interface between different metals
during printing can be achieved through
diffusion at the interface by allowing the
disparate metals to mix or by adding one
or more intermediate compositions at
the transition. The prototype developed
in the current partnership was produced
through wire-fed DED by printing the
base of the gear from high-toughness

Gear & Machine

A Pexrfect Mesh

INVQLUTE

Company

www.involutegearmachine.com

neghne

American ingenuity, service and support teamed with
Japanese efficiency, quality and technology.

Hobbing Machines

Ka S h ifuji CNC Gear Hobbing Machines

100+ Years of Manufacturing Gear

CNC Gear Inspection and
Double Flank Rolling Machines

)
65+ Years of Manufacturing [‘! b
Gear Inspection Machines -

Machine Models to
850mm OD Capacity

46449 Continental Drive
Chesterfield, MI 48047
Phone: 1-586-329-3755
Fax: 1-586-329-3965
rodney.soenen@involutegearmachine.com

KPS 201 Gear
Skiving Machine

——

8 Models of Machines from
50 to 1000mm

GTR25 Doubl
Flank Gear Roller

June 2022 | GEARTECHNOLOGY 19



steel and then sharply transitioning to
the high hardness steel at the vertical
location where the teeth begin, using the
melt pool to diffuse the layers. The mate-
rials could have also been transitioned
by mixing powders of the two materials
in the powder-blown configuration of
the DED printer.

“Functional grading with multi-
ple materials allows us to develop gear

components for robotics that cannot be
fabricated with conventional metallurgy.
The ability to tailor the properties of
a gear via alloy composition gives us
an entirely new design freedom when
developing precision mechanisms,” said
Dr. Glenn Garrett, Amorphology CTO.
“Whether it’s improving the wear resis-
tance of gear teeth while maintaining
toughness in the rest of the part or using

RINGS 4”-144" 0D - DISCS UP T0 60"
CARBON e ALLOY  STAINLESS

Fast.
No Fine Print.
No Premium.

At McInnes Rolled Rings, we provide quality

FORGING

products, shipped in as few as 4 days. And we
partner that with exceptional customer service to
forge the perfect partnership with our customers.

1.877.695.0280 www.McInnesRolledRings.com
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high-value steel in combination with
low-cost steel to save cost, multi-mate-
rial additive manufacturing is allow-
ing us to innovate in the way that we
approach gears for robotics. We can tai-
lor properties for machinability, cost,
hardness, strength, corrosion resistance,
even density. For large gears where it
makes sense to use additive manufactur-
ing to save machining costs, this could
be a real advantage”

“Meltio’s dual-wire DED technology
provides an ability to change from one
material to another material automat-
ically during the fabrication of metal
components. This results in gradual
change in properties and functions
which can be tailored for enhanced per-
formance,” said Dr. Yash Bandari, busi-
ness development manager at AddiTec.

The multi-metal flexspline demon-
strator from Amorphology and Additec
is designed so that the high-perfor-
mance high-hardness steel resides in
the gear teeth and the rest of the cup is
made from highly machinable tough
steel. The as-printed hardness of the

[www.geartechnology.com]




gear teeth through DED was measured
to be around 30 Rc while the base of
the cup measured at around 7 Rc (87
Rb). A further increase of the gear teeth
hardness is possible through subsequent
heat treatment. Future work will focus
on different combinations of steels,
and the development of localized heat-
treating strategies to optimize the prop-
erties of each metal in the bi-metallic
gear. Amorphology is actively develop-
ing other applications for functionally
graded metals in applications such as
thrusters, rockets, robotics, and gears,
and is seeking partners for further devel-
opment and licensing.

amorphology.com

Gearing your past
to power your future.

Breakdown Services Heat Treatment
We understand the urgency of meeting Our in-house heat treat facility performs a
critical deadlines. We offer our customers full range of services that include annealing,
expedited services without sacrificing quality. carburizing, and thru hardening.
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Technology Advancements
in EV Inspection

Electric Vehicles Provide New Challenges as

well as Opportunities

Matthew Jaster, Senior Editor

Different component character-
istics in electric vehicles lead to
higher noise and load require-
ments in the automotive indus-
try. E-mobility—to a certain degree—is
changing how gear analysis and inspec-
tion is carried out. Dissecting noise
issues in gears and gearboxes requires
an analytical approach like a detective.
The problem could stem from the design
itself, tolerancing or tip/root relief issues,
tooth flank form deviations like wav-
iness or perhaps crowning issues that
directly impact noise. Every aspect of
gear production needs to be examined to
provide the most accurate results.

Solutions for Evolving Gear
Inspection Needs

“How is the production machine influ-
encing gear noise? Does other equipment
nearby cause additional vibrations? These
are questions that need to be answered to
better understand gear noise,” said Klaus
Deininger, international sales manager,

Gleason Metrology Systems.

“The constantly increasing power
density of gears and the growing impor-
tance of noise behavior are leading to
increasingly tight tolerances, thus plac-
ing an even greater burden on gear
inspection technologies,” Deininger said.

Even when all the measurements are
in tolerance, components still fail due to
bad noise behavior. Gleason offers two
software applications to evaluate gear
noise including low frequency noise,
medium frequency noise and high fre-
quency noise (crowning, tooth mesh
irregularities and waviness):

GAMA’s KTEPS (Kinematic
Transmission Error Prediction Software)
analyses the plane of contact for an
entire gear rotation by deploying tooth
topography measurements. Based on
surface deviations transmission errors
can be calculated and evaluated by FFT
analysis. In a second step the opera-
tor can evaluate suspicious harmonics
by extracting only the topography data

representing the questionable harmon-
ics. This data is being presented in a false
color picture, making it much easier to
understand the source of the waviness.
This unique way of gear evaluation is an
ideal tool for ghost noise studies whilst
correlating with End of Line single flank
testing.

Topography measurement is a rela-
tively slow process, so customers want
to obtain waviness measurements faster
and more efficiently than they have in
the past. Gleason has created Advanced
Waviness Analysis to detect and miti-
gate critical noise behavior caused by
hard-to-find tooth form irregulari-
ties. Advanced Waviness Analysis
Software can be seamlessly connected
with KISSsoft's Gear Design Software for
Loaded TCA to provide multi-sensor
inspection gear noise analysis based on
standard profile, lead and pitch inspec-
tion, which can be tactile, optical or a
combination of both.

“This is going to be a faster way to get

The HFC Hard Finishing Cell from Gleason combines gear
grinding, auxiliary processes and gear inspection, with fully

robotized part handling. (Courtesy Gleason)
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the measurements customers need in
today’s production environment. There’s
no additional time for analysis, once the
measurement is completed, youll have
results,” Deininger said.

The 300GMS nano is an example of a
new inspection system that is suited to
support automotive e-drive production
with minimum noise requirements.

“This machine covers the full range
of modern gear inspection capabilities,
as well as fine pitch gear inspection and
CMM measurement. With the 300GMS
nano, users are now able to measure sur-
face finish at sub-micron level with a
skidless probe, analyze waviness for pro-
file, lead and pitch, and execute noise
analysis with sophisticated software
tools,” he added.

The machine also integrates 3D mea-
surement and analysis capabilities typi-
cally offered by a CMM. The 300GMS
nano provides customers with a valuable
tool for e-drive gear measurements.

For many decades, Gear Noise NVH
Roll Testing has been a part of bevel gear
production, but cylindrical roll test-
ing markets require more sophisticated
technology.

“In order to look at electric vehicles,
we must examine NVH from low to
high frequency levels and provide a vari-
ety of testing features and capabilities,”
Deininger points out.

The GRSL (Gear Rolling System with
Integrated Laser Technology) System
from Gleason combines traditional roll
testing with advanced non-contact laser
technology. This vastly improves cycle
time for index, lead and profile inspec-
tion, as well as gear noise evaluation,
and provides analytical inspection of 100
percent of production output, even for
the toughest gear applications.

Combining the GRSL with Advanced
Waviness Analysis software offers the
unique possibility to evaluate each gear

produced regarding potential wavi-
ness on the tooth flanks, which is the
ultimate contributor of high frequency
noise in gear mesh. This means, no gears
with questionable or bad noise behavior
enter final assembly, which reduces the
costly disassembly of gearboxes with bad
noise behaviors dramatically. Today’s
gear inspection must also factor in the
machine behavior itself. How does the
machine contribute to measurements?
Why are there variations from machine
to machine? How can Gleason provide
the most accurate inspection results
moving forward?

Recently, the GRSL system was inte-
grated into Gleason’s Hard Finishing Cell
(HEC). This automated system includes

Gleason

300GMS nano Gear Metrology System with
Integrated Gear Noise Analysis. (Courtesy Gleason)

JGMS nano

300

a robot that integrates a variety of pro-
cess modules including gear grinding,
washing, laser marking, measuring and
part handling. During the gear inspec-
tion, the laser scanner provides mea-
surement characteristics for each tooth.
Deviations are fed back into the machine
via a Closed Loop correction.

The future of gear inspection is com-
plete, in-process measuring with inte-
grated gear noise analysis in a Closed
Loop automated system, providing cus-
tomers with all the necessary means to
keep tolerances at all times, minimizing
scrap and rework.

gleason.com
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- TECHNOLOGY ADVANCEMENTS IN EV INSPECTION

Klingelnberg Dissects Complex Dr. Christof Gorgels, director, precision
Inspection Requirements metrology at Klingelnberg, discussed
the reduction of gear tolerances in the
automotive industry in recent years.
“The need for noise performance test-
ing has increased and i