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tomorrow. 
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 � ARGUS Process and Component Monitoring via ARGUS AI for Zero 
EOL Gear Failure
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 � Intuitive Operator Interface with guided processes on touch screen 
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SMALL WORM – GREAT POTENTIAL
Extensive expertise and state-of-the-art solutions are required for the 

production of e-gearboxes that offer more than the technical standard 
of gearboxes used in conventional combustion engines – generating 

grinding using small tools is one of the building blocks.
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to inspect gears of all shapes and sizes, worldwide, for decades.
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THE ADVANTAGES OF SHIFTING FROM  
MACHINING TO GRINDING GEARS
Grinding can reduce noise and vibration and can help improve gear 
efficiencies for electric vehicles.

34
BENCHMARKING PHOTO CHEMICAL ETCHING 

FOR PRECISION METAL APPLICATIONS
PCE can produce finer detail than is possible with stamping,  

and there is no degradation and deformation of the metal  
being processed and no burrs or defects produced.
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American 
Gear Manufacturers
Association

In this section, the premier supporter of gear manufacturing in the United 
States and beyond shares news of the organization’s activities, upcoming 
educational and training opportunities, technical meetings and seminars, 

standards development, and the actions of AGMA councils and committees. 17
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temperature.

Enable skiving cutter sharpening on ANCA’s  
TX, MX machines.

Arvedi finds charging, melting, stirring 
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KENNETH CARTER, editor

editor@gearsolutions.com
(800) 366-2185  x204

It’s looking like electric vehicles are on their way, and in order to ensure the gears in 
these new vehicles perform as quietly as possible, new methods of gear grinding are 

being looked at.
That’s why Gear Solutions’ May issue is focusing on this important process of gear 

manufacturing.
Two of our Focus articles tackle this manufacturing staple:
In our cover article from KAPP NILES, Martin Witzsch and Ralf Dremel discuss how 

extensive expertise and state-of-the-art solutions are required for the production of e-gear-
boxes that offer more than the technical standard of gearboxes used in conventional 
combustion.

And in our second feature from Norton | Saint-Gobain Abrasives, Andrew Biro and 
David Goetz take a look at how grinding gears can reduce noise and vibration and help 
improve gear efficiencies for electric vehicles.

In our third article, Jochen Kern with micrometal GmbH details how photo chemical 
etching can produce finer detail than is possible with stamping — a process that creates no 
degradation and deformation of the metal being processed, producing no burrs or defects.

And an issue of Gear Solutions wouldn’t be complete without the expert advice from our 
knowledgeable columnists. Each of our contributors always offers interesting information 
often conveyed in a unique fashion.

Yes, May is finally here. Schools are about to be out, and the weather — if you live in my 
neck of the woods — is about to become unbearably hot.

So, grab our latest issue and take it to the pool. It may not keep you cool, but the gear 
information inside certainly is.

As always, thanks for reading!
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Enable skiving cutter 
sharpening on ANCA’s  
TX, MX machines
Fossil-fueled cars are set to become a part of 
history. Many countries have set a deadline for 
ending the sales of fossil-fueled cars: France 
from 2040, the UK by 2030, and Norway 
aims to become the world’s first country to 
achieve this by 2025. Responding to green 
initiatives, and after billions of dollars have 
been invested in vehicle electrification, the 
automotive industry’s giants are pledging to 
stop making old-fashioned internal combus-
tion engine (ICE) vehicles. Volkswagen plans 
for 25 percent of sales to consist of electric 
cars by 2025, Progressive General Motors is 
aspiring to stop making gasoline-powered 
vehicles by 2035, and Ford (Europe division) 
will go entirely electric by 2030.

For cutting tool manufacturers serving 
the automotive industry, the industry’s elec-
trification is an existential challenge and a 
revolutionary opportunity. In 2017, 11.8 per-

cent of cutting tool consumption was for 
automotive manufacturing. Machining time 
for pure electric vehicles (EVs) is estimated to 
reduce by 50-75 percent compared to tradi-
tional ICEs, resulting in overall cutting tool 
consumption decline as ICE vehicles’ produc-
tion ceases. 

The declining demand for cutting tools 
is a substantial threat, especially for cutting 
tool makers who heavily depend on the car 
industry; simultaneously, EV also provides 
many opportunities. The new skiving cut-
ters required for the internal gears used in 
many new EV transmissions are significant.

Forty-five percent of all gear production 
is for vehicle transmission. EV has changed 
the requirement for the gear industry. The 
high engine speed of up to 20,000 rpm means 
a higher gear ratio is required to reduce the 
speed for efficiency. The planetary gear sys-
tem is more prevalent in the new transmis-
sion design. In a planetary gear set, the exter-
nal gears need to be ground, which the cur-
rent production process of hobbing and then 
grinding can easily cater to. The problem is 

with the internal ring gear. Traditionally, the 
internal gears are produced with shaping or 
broaching; shaping is slow, while broaching 
relies on cumbersome tooling. 

For EV, efficiency — as well as noise emis-
sion — is of much higher priority for cus-
tomers. Gears for EV require greater preci-
sion and higher performance. The quality 
needs to increase from DIN 10 to DIN 6 for 
the internal gears; the gear industry sees 
hard skiving as the revolutionary process to 
produce the millions of internal ring gears 
needed for EV.

Driven by EV’s unparalleled 28- to 
36-percent growth rate, the skiving cutter 
used in the skiving process is in high 
demand. Due to its complex geometry, 
producing solid carbide skiving cutters 
requires a series of technology and process 
development. Released in 2019, ANCA’s GCX 
Linear provides a complete solution for 
manufacturing DIN AA quality solid carbide 
skiving cutters — the highest in the industry.

Skiving cutters are classified as a pinion 
cutter, consisting of the flank and rake face. 
After the flanks are produced, resharpen-
ing — or simply sharpening, as known in 
the industry — only grind back the rake face. 
These tools are expensive and designed to 
have a long tool life, typically 6mm to 10mm 
of resharpenable depth. During resharpen-
ing, the rake face is ground back by 0.3mm 
to 0.5mm each time, depending on the level 
of damage. There can be as many as 30 to 50 
resharpenings during the lifetime of a tool. 
Following the growing trend of EV, there 
could be a need for hundreds of thousands 
of skiving cutters by 2024, which will equate 
to more than a million sharpenings.

To enable ANCA customers to tap into 
this fast growing market, ANCA released a 
new software package to sharpen skiving 
cutters and shaper cutters. Customers with 
MX and TX machines only need to purchase 
a software update and replace the standard 
probe with a ruby probe tip. 

In the ToolRoom software package, the 
new purchase option “pinion type cutter 
sharpening” contains operations for digi-

Conical rake face resharpening with 1A1 wheel. (Courtesy: ANCA)

INDUSTRY
NEWS NEW TRENDS, SERVICES & DEVELOPMENTS

SEND US YOUR NEWS  Companies wishing to submit materials for inclusion in Industry News should contact the editor, 
Kenneth Carter, at editor@gearsolutions.com. Releases accompanied by color images will be given first consideration. 

mailto:editor@gearsolutions.com?subject=Referred by Gear Solutions
http://gearsolutions.com
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tizing and sharpening of the two rake face 
styles: stepped rake face and conical rake face.

A conical rake face is part of a conical 
surface, defined by a rake angle and inter-
section with the flank to form the tool’s 
cutting edge. Sharpening a conical rake face 
requires an operation to digitize the end of 
the tool position, then regrind the conical 
surface with a 1A1 wheel. There is a plunge 
grinding method for the initial heavy grind-
ing and oscillating grinding styles for subse-
quent resharpenings.

A stepped rake face is a planar surface 
defined by a rake angle and a lead angle. To 
resharpen stepped rake face, finding the 
tooth’s accurate index position and align-
ing with it is critical. ANCA software calcu-
lates the correct geometry to guide the ruby 
probe to find the right position. The process 
is automated, with no need for particular 
alignment and manual intervention. The 
sharpening of the rake face plane takes place 
on one tooth at a time, either with a 1A1 
wheel for speed or a cup wheel for improved 
surface finish.

The resharpening package is available 
for MX and TX machines. With minimal 
hardware change, the MX can accommodate 
for tool diameters up to 105mm. The TX is 
even more capable, with a larger working 
envelope and more robust build, to fit a tool 
diameter up to 240mm. The hub type and 
disk type cutters can be mounted onto the 
collet with a fixture. The shank type cutters 
can be clamped directly in the collet or with 
an adaptor for morse taper.

This package is also a desirable solution 
for gear manufacturers who look to resharp-
en these tools regularly in-house.

MORE INFO www.anca.com

Arvedi finds charging, 
melting, stirring solution 
for electric arc furnace
Leading metals industry suppliers ABB and 
Tenova have now obtained final acceptance 
from their customer, Acciaieria Arvedi, after 
partnering to deliver an innovative tech-
nology package, enabling optimal charg-
ing, melting, and electromagnetic stirring 
for the world’s highest-yielding electric arc 
furnace (EAF). The powerful solution com-
bines a Tenova Consteel® EAF continuous 
scrap charging system with Consteerrer®, a 
model of the well-established ABB ArcSave® 
electromagnetic stirrer designed specifically 
for continuous charging EAF systems.

The record-breaking electric arc furnace 

has a 300-metric-ton tapping size and uses 
a charge mix which includes hot briquet-
ted iron (HBI). It was installed to meet the 
demand for increased output following the 
recent revamp of the continuous endless 
strip production (Arvedi-ESP) casting and 
rolling mill line at the plant.

“We’re really thankful for the seamless 
collaboration between Tenova, ABB, and the 
Arvedi technicians and site personnel, and 
for the great efforts our teams have made 
during this world-class project. We’re very 
proud of the contribution our technologies 
are making to Acciaieria Arvedi’s ambitions 

as a steel industry trailblazer,” said Silvio 
Reali, Tenova senior vice president.

“The metals industry is essential for the 
transition to a net zero world. Working 
together on this milestone project will sup-
port Acciaieria Arvedi to have one of the most 
sustainable, efficient, and modern steel oper-
ations,” said Zaeim Mehraban, global sales 
manager, metallurgy products at ABB.

“We are already working with a modern 
plant based on Arvedi patented technologies, 
fulfilling productivity, technological, envi-
ronmental, and safety objectives. An impor-
tant achievement has now been reached on 

There’s a Better Way.

Established in 1957  |  Veteran-Owned  |  ISO 9001:2015  |  AS9100D  |  ITAR Compliant
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Keep your guard up. Look to 
Southern Gear for your next 
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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, 
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cylindrical gears and the best 
in bevel gears.
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the melting side thanks to the work with 
our partners Tenova and ABB,” said Andrea 
Bianchi, R&D director at Acciaieria Arvedi. 

“We are showing that it is possible to produce 
high-quality steel for our customers with the 
highest output from a single EAF, reducing 
the resources and the energy we need to use, 
and minimizing CO2 emissions.”

Acciaieria Arvedi chose Tenova Consteel 
EAF for the second time in 2018, strength-
ening the plant supplied in 2008. The new 
installation, built to comply with the high-

er productivity of the recently improved 
continuous casting and rolling line, takes 
into account the requirement for increased 
productivity and operational f lexibil-
ity, particularly in relation to the metallic 
charge mix that is of strategic importance 
in the EAF process.

The careful design of the equipment 
and the operational results achieved dem-
onstrate the reliability of the technology 
involved and the validity of this approach 
for the safe production of steel with mini-

mal environmental impact. The new electric 
arc furnace has a diameter of 9.1 meters and 
is continuously fed by a Consteel conveyor 
and the latest generation of Tenova injection 
system. A plant of advanced and innovative 
technology, as demonstrated by the integra-
tion, since the beginning of the project, of 
the Consteerrer system designed in collabo-
ration between ABB, Arvedi, and Tenova.

MORE INFO www.tenova.com

Scientific Solutions 
business splits from 
global medtech company
Olympus Corporation announced the com-
pletion of the separation of its Scientific 
Solutions business to a wholly-owned sub-
sidiary, Evident Corporation. Following the 
divestiture of its imaging business, this 
move further signifies the company’s long-
term strategy to cement its position as a 
major player in the medtech industry.

The proposed split was first announced 
in June 2021. As a newly established wholly-
owned subsidiary, Evident, headquartered in 
Japan, continues to operate independently 
under the Olympus umbrella.

Olympus’ Scientific Solutions business 
encompassed the Olympus Industrial and 
Life Science businesses. The reorganization 
will give the Scientific Solutions business 
the autonomy and agility to respond quickly 
and more flexibly to the needs of Industrial 
and Life Science customers.

“Evident, while continuing to provide best-
in-class products, will expand its digital and 
cloud-based solutions to enhance the cus-
tomer experience and to improve the over-
all workflow in the research and inspection 

ABB and Tenova receive final acceptance for 
innovative charging, melting and electromagnetic 
stirring solution on a large electric arc furnace. 
(Courtesy: Tenova)
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fields,” said Yoshitake Saito, president and 
representative director of Evident. “We will 
shift from a business model centered on the 
sale of products, to one focused on solving 
customer issues and challenges. With this 
greater management autonomy, we will pro-
mote agile product development and open 
innovation, which we believe will increase 
the speed of product development.” 

The new company name exemplifies a 
commitment to continue providing high-
quality products and technical expertise, 
allowing customers to discover new insights 
and find new evidence in their areas of 
expertise, and a renewed focus on customer 
collaboration and responsiveness to custom-
er concerns.

Evident is committed to making people’s 
lives healthier, safer and more fulfilling, as it 
supports customers with solutions that solve 
their challenges and advance their work.

Evident Industrial’s solutions range from 
microscopes and videoscopes to nondestruc-
tive testing equipment and X-ray analyzers 
for maintenance, manufacturing, and envi-
ronmental applications. Backed by state-of-
the-art technologies, Evident products are 
widely used for quality control, inspection, 
and measurement.  

Evident Life Science empowers scientists 
and researchers through collaboration and 
cutting-edge life science solutions. Dedicated 
to meeting the challenges and supporting 
the evolving needs of its customers, Evident 
Life Science advances a comprehensive range 
of clinical research, educational, and pre-

mium microscopes and microscope systems.

MORE INFO www.evidentscientific.com 

Wayland Additive, EWI 
sign memorandum  
of understanding
Wayland Additive has signed a memoran-
dum of understanding (MOU) with EWI Inc. 
The purpose of the MOU is to solidify the 
joint collaboration between the two parties 
with the stated intention of EWI purchasing 
a Calibur3 system, which will be installed 
and run at EWI’s Buffalo Manufacturing 
Works facility in the United States with full 
support from Wayland. 

EWI is a well-established, independent 
engineering consultancy with compre-
hensive labs and advanced manufacturing 
technology resources dedicated specifically 
to production process development and 
improvement. Trusted across industry and 
government, EWI’s reputation for working 
with advanced metal additive manufactur-
ing (AM) processes to deliver real engineer-
ing solutions is first-class. To this end, in 
partnership with Wayland, EWI will be look-
ing to leverage the capabilities of Calibur3 
and identify new opportunities for metal AM 
production applications. 

Wayland Additive has developed and 
commercialized the Calibur3 production 
system, which has been built from the 

The new company name “Evident” embraces a commitment to continue providing high-quality products and 
technical expertise. (Courtesy: Evident Corporation)

http://www.evidentscientific.com
http://mfgtalkradio.com
http://steelforge.com
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ground up based on the company’s propri-
etary NeuBeam AM process. NeuBeam is an 
electron beam (eBeam) powder bed fusion 
(PBF) that overcomes many of the compro-
mises that most users have to contend with 
when using metal AM — whether laser or 
eBeam. Specifically, the new NeuBeam pro-
cess neutralizes the charge accumulation 
generated by the electron beam, which thus 
offers greater flexibility than laser PBF while 
overcoming the stability issues of traditional 
eBeam PBF. 

Together, EWI and Wayland will work to 
identify and fulfill collaborative commer-
cial and government projects based on the 
strengths of both organizations. They will 
also work in partnership to further advance 
the state-of-the art of eBeam PBF. 

Will Richardson, CEO at Wayland, said, 
“EWI has a stellar reputation for working 
with and leveraging advanced technology 
for industry. Calibur3 opens up many new 
opportunities for production applications 
of eBeam metal additive manufacturing 
because of the unique capabilities of the 
NeuBeam process. EWI quickly understood 
this and have committed to working with 
us to develop new commercial opportunities 

in a number of areas. We are very excited to 
support EWI and the Buffalo Manufacturing 
Works team going forward.” 

Mark Barfoot, director of AM programs at 
EWI, said “The Wayland technology was iden-
tified as part of an Additive Manufacturing 

Consortium (AMC) project that researched 
emerging technologies. Calibur3’s ability 
to print without solidifying the entire pow-
der cake gives it the potential to produce 
features that were formerly not suited for 
eBeam PBF.”

“We look forward to working with the 
innovative team at Wayland Additive to 
add this unique capability to our suite of 
metal AM processes,” said Ron Aman, senior 
technology leader of AM at EWI. “Our cus-
tomers are very interested in leveraging the 
capabilities of Calibur3 for their applica-
tions and EWI is well positioned in the U.S. 
and international markets to support the 
breadth and depth of interest. We look for-
ward to participating in the rapid growth 
of this new AM process and supporting 
Wayland along the way with process and 
material development.” 

Wayland business development direc-
tor Peter Hansford said, “This is a really 
exciting time at Wayland. We are seeing 
real world applications for Calibur3. The 
development of a completely new metal 
AM process (NeuBeam) is proving to be 
valuable out in the industrial world. EWI is 
synonymous with advanced manufacturing 
and engineering solutions for production 
with pioneering expertise with eBeam AM 
through Ron Aman and his team. I can’t 
wait to see how Calibur3 opens up more 
new applications in the hands of this very 
capable team.” 

MORE INFO www.waylandadditive.com

MAG is exclusive importer 
of Feeler and FFG DMC 
machine tools 
MAG (Sterling Heights, Michigan), a leading 
manufacturer of horizontal milling and ver-
tical turning machines and applied automa-
tion solutions, has announced they are the 
exclusive importer of Fair Friend Group’s 
(FFG) Feeler and FFG DMC lines of machine 
tools throughout North America. MAG has 
been designing and building machine tools 
in Detroit, Michigan, for more than 120 
years and is an award-winning machine tool 
partner throughout the international auto-
motive and truck industries. MAG joined as 
a member of FFG in 2015.

The FFG machine tool conglomerate is 
the world’s largest machine tool company, 
consisting of 37 brands. FFG offers a compre-
hensive portfolio of vertical and horizontal 

The Wayland Additive and EWI memorandum of 
understanding is a collaborative effort to extend 
the production capabilities of eBeam metal additive 
manufacturing with the purchase of a Calibur3 
system by EWI. (Courtesy: Wayland Additive)

NEW
Viper 500 K Internal & External Form Grinder
Workpiece Diameter 500mm (19.7 inch)
Workpiece Stroke 500mm (19.7 inch)
Module/DP .5-22 Mod (50-1.15 DP)
Wheel Width 60mm (2.36 inch)
Wheel Diameter 300-25mm (11.81-.98 inch)
Swivel Angle -45 / +180 degrees

Manufacturer of precision gears and machined parts, gearboxes, mechanical 
assemblies and electro-mechanical assemblies for Aerospace, Department of 
Defense, Aviation, Medical, Power Generation, Oil and Gas, Optical, Automotive, 

Marine and Commercial/Industrial industries.

AS9100 Rev C / ISO 9001:2008 Certified ITAR Compliant

800-773-GEAR
www.gearmfg.com

IN HOUSE
CNC Gear Grinding, CNC Gear Shaping, CNC Gear Hobbing, CNC Form Grinding, 
CNC Turning & Milling (up to 5 Axis), CNC OD & ID Grinding, CNC EDM, CNC Gear 
Inspection, CNC CMM Inspection, CAD/CAM, Jig Boring and Engineering Services. 
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machining centers, vertical and horizontal 
turning centers, multi-spindle and rotary 
transfer technology, gear manufacturing, 
grinders, and factory automation solutions. 
FFG’s global footprint includes 50 state-of-art 
manufacturing facilities in 10 countries. 

“We are very pleased to begin offering 
additional FFG machine brands and machin-
ing solutions to the North America market 
and supporting existing Feeler and FFG DMC 
users with service, replacement parts, and 
applications support,” said MAG president 
Brian Prina. 

“We are excited to have MAG as the exclu-
sive North American importer for Feeler and 
FFG DMC. Their excellent applications and 
automation expertise and customer service 
will expand the FFG presence throughout 
tier suppliers and job shops supporting the 
automotive and truck, aerospace, industrial 
equipment, medical and renewable energy 
industries,” said FFG Chairman and CEO 
Jimmy Chu. “We are excited to see FFG 
companies coming together, enabling the 
company to fully immerse itself in the mar-
ket and tailor its machining technology to 
solve the unique challenges of its customers 
throughout the United States, Canada and 
Mexico.”

MAG is offering Feeler vertical machin-
ing centers, horizontal machining centers, 
horizontal turning centers, double column 
bridge mills, and FFG DMC horizontal turn-
ing centers, vertical turning centers, and 
vertical machining centers. 

Feeler and FFG DMC machines will 
be available at the MAG Sterling Heights, 
Michigan, Technology Center and at MAG’s 
distributors located across the U.S., Canada 
and Mexico.

MORE INFO www.mag-sms.com

MotionAi offers 
methodical approach  
to custom needs
Motion Industries, Inc., a leading distribu-
tor of maintenance, repair, and operation 
replacement parts, and a premier provider of 
industrial technology solutions, has formed 
an automation business brand: Motion 
Automation Intelligence (MotionAi). 

Comprising its highly specialized val-
ue-add engineering divisions — including 
AMMC, Axis, Braas, F&L, Integro, Kaman 
Automation, and Numatic Engineering — 
MotionAi is a high-tech automation solu-
tions provider for industrial automation 
and emerging automation technologies 
with locations across the United States. 
Focused disciplines are robotics, motion 
control, machine vision, digital network-
ing/IIoT, industrial framing, pneumatics, 
and custom mechatronic systems. Industries 
served include semiconductor, pharmaceu-
tical, medical, logistics, automotive, and 
aerospace (along with many others) while 

Feeler vertical machining centers are now 
among MAG’s offerings. (Courtesy: Feeler)

MI cuts gears 
to 250 inches 
in diameter and
grinds gears to
102 inches in
diameter. 

MI provides full
service gearbox
repair & testing
for dependable
overhaul and
enhancement of
gear drives. 

Machinists Inc.

800 / 244.4130
www.machinistsinc.com

ISO 9001 certified

From single
parts to complete

manufacturing
systems

Call us about 
your project

http://www.mag-sms.com
http://www.machinistsinc.com
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applying the highest quality products and 
services with its engineered systems.

“We approach each opportunity as con-
sultants, then engineer the best solutions 
based on our customers’ unique needs,” said 
Aurelio Banda, Motion’s Group vice president 
of automation. “We partner closely with sup-
pliers and customers on automation applica-
tions and product development projects to 
create a vital supplier-customer link. Our 
services range from the most simple to quite 
comprehensive, and there is a unique depth 

of talent in our group that succeeds across 
disciplines.”

“The MotionAi team comprises the best of 
the best,” said Randy Breaux, Motion presi-
dent. “Their top-level expertise provides 
each customer with the most effective solu-
tions to meet business demands. Automation 
is the present and future, and we are excited 
to formally launch this new initiative and 
offer the latest innovations.”

MORE INFO www.ai.motion.com

Big Daishowa’s Michael 
Herman promoted to  
sales vice president 
Big Daishowa Inc. promoted Michael 
Herman to vice president sales. Herman 
oversees the Big Daishowa sales team and 
supports the company’s distribution net-
work and machine tool builders throughout 
North America.

“Mike’s dedication and extensive knowl-
edge of the industry has been an invaluable 
asset in growing the company. The role of 
vice president sales is an expansion of the 
work Mike has already accomplished,” said 
Jack Burley, Big Daishowa president/COO.

“In this role, I 
look forward to con-
tinue supporting 
manufacturing and 
sharing my knowl-
edge to help compa-
nies not only reach, 
but surpass their 
productivity goals,” 
Herman said.

Herman brings 
40 years of experience to this role, includ-
ing 10 years at Big Daishowa Inc. (formerly  
Big Kaiser Precision Tooling Inc.). During 
his tenure at the company, Mike has con-
tinued to build and develop relationships  
with the sales team, distribution and busi-
ness partners, with a personal commit-
ment of promoting a higher performance 
guarantee.

As a member of the Big Daishowa Group 
(Osaka, Japan), Big Daishowa Inc. has grown 
into a recognized global tooling provider, 
with manufacturing facilities in North 
America, Japan, and Switzerland. In addi-
tion, Big Daishowa is the North American 
representative of Speroni tool measuring 
machines, Sphinx high performance drills, 
mptec measuring stands, Tekusa spindle 
cleaners, and the UNILOCK zero-point work-
holding system.

MORE INFO www.bigdaishowa.com

Women in Manufacturing 
announces 2022  
Board of Directors
The Women in Manufacturing® Association 
(WiM) announced the election of 22 mem-
bers to its 2022 Board of Directors, who 

Michael Herman
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began their terms on April 1. WiM is the 
only national association specifically dedi-
cated to supporting, promoting, and inspir-
ing women who have chosen a career in the 
manufacturing sector.

 The board will be led by chair Virginia 
Harn, principal, CLA (CliftonLarsonAllen 
LLP), Minneapolis, Minnesota; vice chair 
Carrie Uhl, chief procurement officer, GE 
Healthcare, Waukesha, Wisconsin; trea-
surer Ronda Wright, regional director 
supply excellence, Mars Wrigley North 
America, Atlanta, Georgia; secretary Lisa 
Skidmore, senior director, advanced qual-
ity engineering, GE Appliances, a Haier 
company, Louisville, Kentucky; and past 
chair Misti Rice, executive director of gov-
ernment affairs, Magna International, Troy, 
Michigan.

 First-term members of the 2022 WiM 
board are: 

 � Sheree Gaus, global director of health, 
safety and environment, Waters Corporation, 
Milford, Massachusetts.

 � Peggy Gulick, director digital trans-
formation operations, Kohler Co., Kohler, 
Wisconsin.

 � Tiffanie Lewis, VP, HR technology and 
service solutions, Diebold Nixdorf, Hudson, 
Ohio.

 � Jane Thomas, president, Teijin Holdings 
USA, Inc., Sausalito, California.

“On behalf of the entire WiM organiza-
tion, I am thrilled to welcome the newest 
members of the WiM Board of Directors,” 
said WiM president Allison Grealis. “WiM’s 
board includes outstanding leaders from 
some of our nation’s most prestigious manu-
facturing companies. I look forward to work-
ing with them to further WiM’s mission 
of supporting, promoting, and inspiring 
women in the manufacturing industry. Now, 
more than ever, it is important to engage 
women leaders and their male allies as they 
continue to lead this industry’s recovery 
from the pandemic.”

Additional board members who are con-
tinuing their service include: 

 � Jai Aja, enterprise customer success 
manager, Rockwell Automation, Norristown, 
Pennsylvania.

 � Karen Bazela, vice president, customer 
service & specialty distribution, Southwire 
Company, Carrollton, Georgia.

 � Cynthia Bolt, senior vice president and 
GM, manufacturing, automotive and energy, 
Salesforce, Villanova, Pennsylvania.

 � Tami Hedgren, manufacturing lead - 
tractors & combines, John Deere, Moline, 
Illinois.

 � Jessica Kinman, W W industrial 
NPD solutions leader, Amazon, Seattle, 
Washington.

 � Cara Madzy, vice president opera-
tions, Coatings Americas, BASF, Southfield, 
Michigan.

 � Sandra McNeil, general manag-
er, Amazon.com Services, Inc., Seattle, 
Washington.

 � Valerie Salera, team leader, aftermarket 
product engineering, Trane Technologies, 
Davidson, North Carolina.

 � Rachael D. Sampson, senior vice presi-
dent, national director of Key4Women, 
KeyBank, Cincinnati, Ohio.

 � Danielle Schneider, applications 
engineer, Pridgeon & Clay, Grand Rapids, 
Michigan.

 �Amy Volz, global director, brand strat-
egy, Trane Technologies, Davidson, North 
Carolina.

 � Jeff White, partner and manufacturing 
law industry group chair, Robinson & Cole 
LLP, Hartford, Connecticut.

Installed 2016 – with under  
120 hours run time
High Speed, Best Fit, 
Bias Controlled, Worms, 
Hirth Gearing, Grind 
from Solid
This spectacular 
machine has every 
option offered by Höfler 
on the machine and in 
the controls

• Siemens 840-D CNC controls
• 0” to 1,250mm diameter
• 1,500mm stroke
• 12,000mm stroke speed
• Swing away tailstock
• (3) I.D. grinding spindles
• On board I.D. & O.D. gear 

inspection

• Condition is as new
• Financing available
• Immediate delivery

248-680-1000 • jamie@gibbsind.com

419 East Fourth Street
Royal Oak, MI 48067

HOFLER RAPID 1250 XLK  
5-AXIS CNC CYLINDRICAL GEAR GRINDER
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Devon Winter, senior vice president, 
director, F.W. Winter Inc. & Co., Camden, 
New Jersey.

Grealis also thanked outgoing mem-
bers of the WiM board for their excep-
tional service to the industry: Lynn Kier, 
Diebold Nixdorf; Tammy LeBlanc, ISRA 
Vision Systems; and Adrienne Temple, 
South Carolina Manufacturing Extension 
Partnership.

MORE INFO www.womeninmanufacturing.org

General Motors 
recognizes SKF as 
Overdrive Award Winner
SKF, a leading global manufacturer of bear-
ings, seals, and lubrication, has been named 
an Overdrive Award winner as part of GM’s 
30th annual Supplier of the Year awards. 
First presented in 2012, the Overdrive 
Award is a distinction reserved for suppli-
ers who display outstanding achievement 

across the global purchasing and supply 
chain organization’s key priorities. These 
include sustainability, innovation, relation-
ships, total enterprise cost, launch excel-
lence, and safety.

“We’re grateful to be recognized for 
our tenth GM Supplier of the Year award 
and the third year in a row in the Brake 
Foundations category. This year, SKF was 
also recognized with the prestigious 
Overdrive award for sustainability, empha-
sizing the joint vision SKF and GM have to 
drive climate goals throughout the full 
value chain. We value our continued part-
nership with them as a customer. For over 
70 years, our world-class bearing and seal 
technologies have been a critical compo-
nent for many GM vehicle programs, and 
more recently, we are proud to be supplying 
GM with bearings for the next generation of 
all electric vehicles.” said Greg Zimmerman, 
president, SKF Automotive Americas.

SKF was also named a GM Supplier of 
the Year by General Motors for 2021. This is 
the tenth time SKF has received this award 
and the third time in a row for wheel bear-
ings. The company celebrated honorees at 
an awards ceremony in Phoenix, Arizona, 
in March. GM’s Supplier of the Year award 
recognizes global suppliers that distinguish 
themselves by exceeding GM’s require-
ments, providing GM customers with inno-
vative technologies and among the highest 
quality in the automotive industry. This 
year, GM recognized 134 suppliers from 
16 countries with the Supplier of the Year 
distinction.

“This year’s Supplier of the Year event 
was special not only because it’s the 30th 
anniversary of the program but because 
it provided us with the opportunity to 
recognize our suppliers for persevering 
through one of the most challenging years 
the industry has ever faced,” said Shilpan 
Amin, GM vice president, global purchas-
ing and supply chain. “These top suppliers 
showed resilience and reinforced their com-
mitment to pursuing sustainability and 
innovation. Through our strong relation-
ships and collaboration, GM, and our sup-
pliers are poised to build a brighter future 
for generations to come.”

A global cross functional team selected 
the 2021 Supplier of the Year and Overdrive 
Award winners based on performance crite-
ria in product purchasing, global purchasing 
and manufacturing services, customer care 
and aftersales, and logistics. 

MORE INFO www.skf.com

INDUSTRY 
NEWS

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

100+ Years of Manufacturing Gear Hobbing Machines
8 Models of Machines from 50 to 1000mm

70+ Years of Manufacturing Gear  
Inspection Machines
Machine Models to 850 OD Capacity

Phone: 586-329-3755  \  Fax: 586-329-3965
rodney.soenen@involutegearmachine.com  \  www.involutegearmachine.com

KPS 201 GEAR  
SKIVING MACHINE

CLP-85 DDS  
GEAR TESTER

KN 152 CNC  
GEAR HOBBER

GTR 25 DOUBLE  
FLANK GEAR ROLLER 
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AGMA expands its market intelligence partners

A
mong the many lessons that have been learned over the last 
two-plus years, the “supply chain is fragile” and “informa-
tion is key” stand out the most. At AGMA, we see that our 
members need actionable data more than ever and have 

added strategic partners that are looking at unique sectors to strength-
en our overall package of information for members. We started with a 
solid foundation of the MMTR, GMR, and ORR and have added partner-
ships and tighter alignment with four other companies.  

At its core, the AGMA program begins with the Monthly Market 
Trend Report (MMTR). Managed by the Association for Manufacturing 
Technology (AMT), this report is created through domestic AGMA 
company members entering monthly booking and shipment data 
of gears and flexible couplings. The information is captured com-
pletely anonymously, and the companies that participate have a 
unique view of the aggregate data and exclusive access to other 
related information. The industry data is then used by IHS Markit, 
now S&P, to prepare AGMA’s flagship offer-
ing, the quarterly Gear Market Report (GMR). 
The GMR is a dense document that provides 
macro- and micro-level information espe-
cially relevant to gear-industry profession-
als. The AGMA Board felt this information 
was so important that, starting this year, in 
2022, they removed the separate subscrip-
tion fee and made it a full member benefit. 
Individual members who tie their record to 
their company membership can download 
the report from the AGMA online store. They 
can also attend the annual spring webinar at 
no additional cost.

The final program AGMA has been offer-
ing for the last decade is the Operating Ratio Report (ORR). This 
report is, again, exclusively available to gear manufacturers in North 
America. It is the benchmarking report for the gear industry pro-
viding information through an annual profitability survey. Eligible 
members simply fill out a questionnaire and send it directly to our 
partner, The Mackay Consultants, by June 1 of each year to partici-
pate. And they are the only recipients of the aggregate report.

Springboarding off these three solid reports, AGMA saw the need 
for deeper information in specific sectors. In 2021, AGMA partnered 
with Interact Analysis to offer members a static version of their 
Manufacturing Industry Output (MIO) tracker. Material handling is 
a huge piece of work in the gear industry. Interact Analysis’ research 
covers the automation value chain. They look at goods moving from 
original sources through warehouse and distribution channels all 
the way into delivery trucks. Their research pods include industrial 
automation, robotics and warehouse automation, and commercial 

vehicles — all areas of importance to our members. 
The electric vehicle space is rapidly growing and rapidly changing. 

For the past two years, AGMA has relied on keynote presentations and 
specific informational sessions with our Electric Drive Technology 
Committee with our partners Joe McCabe and Casey Selecman at 
AutoForecast Solutions. With years of experience in the automotive 
sector, they are building a unique product called the AFS ePower 
Pack that forecasts every electrified vehicle built today and the next 
eight years globally. From understanding the changing face of gears 
for EV — literally — they have been a great aid to AGMA and the EV 
committee in answering questions about this fast-changing space. 

AGMA has been fortunate for the last two years, and again in 
2022, to partner with the National Fluid Power Association (NFPA) on 
the economic front. NFPA offers member rates for AGMA members 
attending their Industry & Outlook Economic Conference each 
August. This event provides a comprehensive lineup of speakers for 

the full market intelligence experience. And NFPA allows our S&P 
economist to give the Gear Market Report as one of the presentations 
specifically for our member guests.

We continue to explore other relationships including one of our 
favorite Annual Meeting speakers, Jim Meil. With his dry wit and accu-
rate data, Jim is a must-have for our Annual Meeting attendees. AGMA 
is exploring more work with him and ACT Research as they dig into 
another important sector for AGMA members — commercial vehicle 
and transportation — specifically the Class 4-8 truck market, which has 
its own unique pressures in the forthcoming electrification of vehicles. 

Our members are seeing that data is king when deciding how to 
navigate these ever-changing situations of a global market. We are 
listening to what companies need and want. If you are interested in 
joining the Market Intelligence Committee or need help with any 
one of these great resources, please reach out to Mary Ellen Doran 
at doran@agma.org.

Jenny Blackford
Vice President of  
Communications
AGMA

Mary Ellen Doran
AGMA Director, 
Emerging Technology

American 
Gear Manufacturers
Association
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Upcoming Education

Gear Manufacturing and Inspection
May 17-19, 2022

While function and rating are important factors in a successful 
gear design, to be truly optimal and successful, the gear designer 
must also design the gears to be manufactured and inspected. This 
course will address key factors in a wide variety of manufactur-
ing and inspection processes to enable the gear designer to better 
design optimal gears considering both rating and the necessary 
manufacturing and inspection processes to produce the gears as 
designed. The learner will develop a broad understanding of the 
methods used to manufacture and inspect gears, as well as inter-
pret how the resultant information can be applied and interpreted 
in the design process.

Successfully Meeting New U.S. Government Contract 
Requirements to Win More Federal Government Business
May 18, 2022

In this webinar, leading government contracts experts will cover 
the landscape of new opportunities and legal requirements for com-
panies seeking to win U.S. federal government business, including:

 � Buy America Act changes.
 � Qualifying for new infrastructure funding and contractor 

opportunities.
 � Data security and supply chain security requirements.
 � Trade Agreements Act (TAA) compliance.
 � Identifying, responding to and managing contract “flow down” 

requirements.
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AGMA has over 1,000 Twitter followers! Join the conversation @agma

Hard Finishing Cell with In-Process Gear Inspection and 
Noise Evaluation for e-Drive Gears
June 1, 2022

E-Drive gears differentiate from other gears in two essential ways: 
higher quality and the need for an excellent noise behavior. This 
webinar will showcase a totally new approach of gear inspection 
using Gleason’s newly developed GRSL (Gear Rolling System with 
Integrated Laser Technology).

Analytical Gear Chart Interpretation
June 2, 2022 

This course is an introduction to the methodology of analytical gear 
inspection and the evaluation and interpretation of the resulting 
data. The application of this information to identify and correct 
manufacturing errors will be explored. Additionally, it reviews chart 
interpretation and applies inspection data to understand the causes 

and cures of manufacturing errors. Many chart examples are used 
to understand cause and effect.

Networking: Get excited  
for this year’s SRN
2022 AGMA Strategic Resources Network (SRN)
June 1-3, 2022  |  Nashville, Tennessee

The AGMA Strategic Resources Network (SRN) is a group that brings 
together AGMA members at all stages in their gear-industry careers. 
The goal of the SRN is to provide a dynamic, educational, and col-
laborative forum to help participants grow, both within the industry 
and the association. The 2022 SRN Meeting is the perfect place for 
members to gain knowledge on leadership, best business practices, 
AGMA resources, technology, and professional development. Come 
for the expert knowledge but stay for the endless networking and 
connections, all in the exciting city of Nashville, Tennessee. 

New AGMA Board of 
Directors announced
Every three years, there are changes to the AGMA Board of Directors. 
The changes to the Board of Directors were announced at the 2022 
AGMA/ABMA Annual Meeting in Palm Beach Gardens, Florida. The 
newly added members include: 

 � Joe Goral, Director of Sales & Marketing, Bourn & Koch, Inc.
 �Michelle Maddox, Sales & Business Development Manager, B&R 

Machine and Gear Corp.
 �Nicole M. Wolter, President and CEO, HM Manufacturing.
 � Scott Yoders, Vice President, Sales, Liebherr Gear Technology, 

Inc.

http://www.agma.org
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AGMA LEADERSHIP

CALENDAR OF EVENTS
Whether you’re looking for technical education, networking opportunities, or a way for your voice to be heard  
in the standards process, AGMA has something to offer you. If you would like more information on any of the  
following events, visit www.agma.org or send an email to events@agma.org.
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General requests: webmaster@agma.org  |  Membership questions: membership@agma.org  |  AGMA Foundation: foundation@agma.org  

Technical/Standards information: tech@agma.org  |  MPT Expo information: mptexpo@agma.org
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Matt Croson: President

Amir Aboutaleb: VP, Technical Division

Jenny Blackford: VP, Marketing

Randy Stott: VP, AGMA Media

Greg Schulte: Chairman
Bonfiglioli USA

Michael Cinquemani: Treasurer
Master Power Transmission

Michael McKernin: Chairman, BMEC
Milans Machining and Gear Manufacturing

Todd Praneis: Chairman, TDEC
Cotta Transmission Company, LLC

John Cross: Chairman Emeritus
ASI Drives

Craig Burriss: Industrial Gear Group

Brian Coclich: CGI, Inc.

Greg Estell: The Estell Group LLC

Adam Gimpert: Helios Gear Products

Joe Goral: Bourn & Koch, Inc.

Mushtaq Jamal: Bevel Gears India, Pvt, Ltd.

Michelle Maddox: B&R Machine and Gear Corp. 

Scott Miller: Caterpillar, Inc.

Eric Van Rens: Schafer Industries

Robert Rye: Cincinnati Gear Co. 
Nicole M. Wolter: HM Manufacturing

Scott Yoders: Liebherr Gear Technology, Inc.

JU
LY

May 12 — Design Basics for Spur and Helical Gears — WebEx

May 12 — Gear Nomenclature Meeting — WebEx

May 17-19 — Gear Manufacturing and Inspection — St. Augustine, Florida

May 24 — Metallurgy and Materials Committee Meeting — WebEx

May 26 — Bevel Gearing Committee Meeting — WebEx

June 1-3 — Strategic Resources Network (SRN) — Sheraton Grand Nashville, Nashville, Tennessee

June 2 — Gear Accuracy Technical Committee — WebEx

June 8 — Aerospace Committee — WebEx

June 21-23 — Gear Failure Analysis — St. Louis, Missouri

June 30 — Materials and Metallurgy — WebEx

July 12 — Bevel Gearing Committee — WebEx

July 13-14 — Flexible Couplings Committee — Chicago, Illinois

July 19-21 — Gearbox Systems Design — Clearwater, Florida

July 26-29 — Heat Treatment for Operators  — Chicago, Illinois
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May 12 — Design Basics for Spur and Helical Gears — WebEx

May 12 — Gear Nomenclature Meeting — WebEx

May 17-19 — Gear Manufacturing and Inspection — St. Augustine, Florida

May 24 — Metallurgy and Materials Committee Meeting — WebEx

May 26 — Bevel Gearing Committee Meeting — WebEx

June 1-3 — Strategic Resources Network (SRN) — Sheraton Grand Nashville, Nashville, Tennessee

June 2 — Gear Accuracy Technical Committee — WebEx

June 8 — Aerospace Committee — WebEx

June 21-23 — Gear Failure Analysis — St. Louis, Missouri

June 30 — Materials and Metallurgy — WebEx

July 12 — Bevel Gearing Committee — WebEx

July 13-14 — Flexible Couplings Committee — Chicago, Illinois

July 19-21 — Gearbox Systems Design — Clearwater, Florida

July 26-29 — Heat Treatment for Operators  — Chicago, Illinois IT
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EVALUATE WAVINESS ON A SUB-MICRON LEVEL
Imagine evaluating waviness on a sub-micron level. Gear 
inspection solutions can enhance productivity with a single, 
compact platform for the inspection of gears – even fi ne 
pitch gears smaller than 0.2 modules! Discover technology 
like Gleason’s GMS nano series at IMTS 2022.

EXPERIENCE 
THE POWER 

OF NANO 
INSPECTION

REGISTER NOW AT IMTS.COM

FINDFINDFIND
SEPT. 12-17, 2022 • MCCORMICK PLACE, CHICAGO

DIGITAL MANUFACTURING. IMPLEMENTED.

AMT028040 IMTS Gear Tech_Gleason Ad
Gear Solutions 
Trim: 8.375 in x 10.875 in   |   Live area:  7.475” x 9.975”      

http://imts.com
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Eliminating backlash in worm gear pairs

Gardening is a hobby enjoyed by many. The ability to transform a 
small piece of land into a beautiful landscape can be both cathartic 

and a source of pride. When designing the landscape, consideration 
will be given to various shapes, colors, and heights in order to develop 
a visually appealing effect. What lies beneath the vegetation is just as 
important. Rich fertile soil, proper drainage, and beneficial biodiver-
sity will ensure that the landscape develops into the desired result. 
If you dig into the soil and find worms tunneling through your soil, 
you know that you have a good base to work from. In gearing, we have 
worms too; however, they do not represent good soil.

Worms and their corresponding worm wheels are a common gear-
ing combination. They are frequently used as the reducing mecha-
nism within a right-angle gearbox. They can efficiently reduce drive 
shaft speeds which increases the output torque. If the gearbox oper-
ates in one constant direction, a standard set of gears can be used. 
If the gearbox will be reversing directions and the output needs to 
have a precise location, such as in a repeating pick and place applica-
tion, then an additional measure needs to be introduced to reduce 
the backlash. 

The most common and poorly thought-out method of adjusting 
the backlash of a worm gear assembly is to modify the center dis-
tance. Once assembled, such adjustment requires a major rework of 
the gearbox housing. This method leads to premature wear of both 
the worm wheel and the worm as the clearances needed to properly 
run the gears is eliminated. 

A better way to eliminate backlash in a worm gear pair is to use 
a worm wheel that is spring loaded. In this case, the worm is split 
along the face width and windows are cut into the body. In these 

windows are springs. As the gear halves are counter rotated, they pull 
the springs, thus creating a force which keeps the teeth positively 
always engaged with the worm. 

Another method for eliminating the backlash is to use a spring-
loaded split worm.

In this case the worm shaft consists of two pieces which are spring 
loaded and the teeth of the worm shaft is always engaged with the 
worm wheel.

Another method is to create a worm gear pair with a variable tooth 
pitch. This type of gear pair is known as a duplex worm gear pair. 
Whereas the spring-loaded worm gear pair’s capacity to minimize 
backlash and is limited by the spring rate, the duplex worm gear 
pair allows the backlash adjustment to be made by axially shifting 
the worm. This simplifies greatly the assembly and maintenance 
operations. 

Various techniques are available to minimize 
backlash in worm gear pairs. 

Figure 1.

Figure 2: Moving the worm in the direction of the arrow causes the backlash to 
decrease.

A spring-loaded 
worm wheel.
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These worm pairs consist of a dual-lead worm and a correspond-
ing worm wheel. The dual-lead worm is generated such that there is 
a difference between the right tooth surface and left tooth surface, 
resulting in a unique tooth profile in which the tooth thickness var-
ies continuously.

This allows the worm gear pair to be set at a nominal assembly 
distance, and when the worm is moved in the axial direction, the 
tooth thickness of the worm in mesh with the worm gear changes, 
making backlash adjustment possible.

The amount of change in backlash (∆j mm) in relation to the 
axial movement of the duplex worm shaft (V mm) can be calculated 
from the formula:

where

When the worm is held with arrow mark pointing right, the tooth 
thickness is thinner on the right and thicker on the left. Therefore, 
moving the worm to the right causes the thicker teeth to come into 
actual engagement with the worm gear, thereby reducing the back-
lash (Figure 2).

The KHK duplex worm is designed so that, for all modules, the 

backlash reduces by 0.02 millimeters for each 1 millimeter that the 
worm is shifted. As the worm wheels are produced with a backlash 
range of -0.045 to +0.045, a 2-millimeter axial adjustment can result 
in zero backlash pair.  

If you have a need to include a zero backlash worm gear pair in 
your application, these are the solutions available for your design. 
If you need to improve your garden, I recommend Red Wigglers. 

ABOUT THE AUTHOR Brian Dengel is general manager of KHK-USA, which is based in Mineola, New York. Go online to www.khkgears.us
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Viscosity and the viscosity index

In this column, we will discuss the viscosity and viscosity index. 
Viscosity and the viscosity index are terms that are applied not 

only to quenchants, but also to many other areas in machining, 
lubrication, and tribology. Viscosity is a measure of a fluid’s resistance 
to flow at a given temperature. If the temperature is measured in 
English units, then the units for viscosity are Saybolt Universal 
Seconds (SUS). If the viscosity is measured using the metric system, 
then viscosity is reported in centistokes, or cSt. Typically, 100°F and 
210°F are used for kinematic viscosity measurements in English 
units, and 40°C and 100°C are used for viscosity measurements using 
the metric system.

There are two types of viscosity — dynamic viscosity and kine-
matic viscosity. Dynamic viscosity, or absolute viscosity, is a measure 
of the internal resistance of the fluid to motion. The (metric) units 
are g/(cm-s) or centipoise. Kinematic viscosity is the ratio of dynamic 
viscosity to density:

where m is the dynamic viscosity, ρ is the density of the fluid, and ν 
is the kinematic viscosity.

Viscosity is measured by ASTM D 445 [1]. In the viscosity test, the 
fluid is placed in a specially designed glassware tube (Figure 1) and 
allowed to equilibrate at the desired temperature. After the sample 
is at temperature, it is pulled by suction to the measurement section. 
The time that it takes to drain through a specific volume is the viscos-
ity. This time is dependent on the tube used (capillary size) and the 
temperature. Temperature during measurement must be controlled 
very accurately, generally to less than ± 0.1°C. Even minor differences 
in temperature, such as the difference between 100°F (37.8°C) and 
40°C (104°F) results in typically a 10 percent difference in viscosity.

In oil quenchants, changes in the viscosity can indicate oxidation, 
or the presence of contamination with a lighter or heavier fluid. 
Confirmation tests with flashpoint or other tests can confirm oxida-
tion or contamination. Viscosity is used to determine concentration 
of polymer quenchants. Viscosity is also important in sizing pumps or 
heat exchangers. For instance, the viscosity of the fluid is important 
in sizing pumps, to know how hard the pump will have to work to 
move the fluid. It is much easier to move a thin fluid (low viscosity) 
than a thick fluid (high viscosity).

VISCOSITY INDEX
The viscosity of a fluid changes with temperature. As temperature 
increases, the viscosity decreases, and the fluid becomes thinner. 
Viscosity determines film thickness and film strength in machinery 

and infers the lubrication capability. It also determines how well a 
quenchant will wet a part during quenching.

In the case of lubrication, too high a viscosity could result in 
inadequate oil flow. In the case of a car engine, this could mean oil 
starvation and dry start-ups. Close tolerance engines (aircraft and 
high-performance cars) require that the oil is circulating before the 
engine is started to prevent excessive wear. If the viscosity is too low, 
then an inadequate film thickness would be present, resulting in 
greater mechanical wear and friction [2].

The change in viscosity as a function of temperature is deter-
mined by the viscosity index (VI). The methodology is described 
by ASTM D2770 [3]. In this method, the viscosity of a fluid is mea-
sured at 40°C and 100°C. This is compared to two reference oils — 
Pennsylvania crude (paraffinic) was established as the reference for 
low changes with temperature. It was assigned a viscosity index of 
100. Texas Gulf crudes, which are naphthenic and show a large influ-
ence of temperature on viscosity, was assigned a viscosity index of 0. 

The viscosity index is calculated from the equation [4]:

where L is the viscosity at 40°C of an oil with VI = 0; H is the viscos-
ity at 40°C with a VI = 100; and U is the viscosity of the tested oil at 
40°C. The values of L and H for a specific viscosity of oil is available 
in ASTM D2270 [3]. These values of L and H are only valid for an oil 
with a viscosity of less than 70 cSt at 40°C. For oils with a viscosity 
greater than 70 cSt, L and H are calculated from [3]:

Once a viscosity index is calculated,  
it can be used with special charts to calculate 
the viscosity of a product as a function  
of temperature.

Figure 1: Typical tubes used for kinematic viscosity testing (Courtesy: Cannon 
Instruments, State College, Pennsylvania).
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where Y is the viscosity of the fluid at 100°C.
For example, using the viscosity of a typical quench oil (Figure 1) 

and the tables of ASTM D2270, the viscosity index can be calculated.
Once the viscosity index (VI) is obtained, the viscosity of the 

fluid can be determined over a wide range of temperatures. This 
is accomplished using ASTM D341 [5]. Using special charts, the 
viscosity of the fluid is plotted at 40°C and 100°C. A straight-line 
is drawn between the two points. The viscosity at the desired 
temperature can then be directly read. While this is very simple, 
the charts are somewhat difficult to read. However, there are many 
on-line calculators available that can do the job much quicker and 
more accurately [6]. The results showing the calculated viscosities at 
different temperatures for the oil in Table 1 are shown in Figure 2.

This is very useful. For instance, if I have a thick martempering 
oil, and it is delivered in the middle of winter, I want to make sure 
my pump can pump the product. By calculating the viscosity at the 

desired temperature it will enable me to determine if my pump can 
handle the increased viscosity.

Using the example of quench oil again, viscosity is used for deter-
mination of the heat transfer coefficients used for sizing a heat 
exchanger. Using these charts, the viscosity can be readily deter-
mined, and the proper sized heat exchanger can be selected.

CONCLUSIONS
In this short column, we briefly described viscosity and its measure-
ment. We illustrated the viscosity index (VI) and how it is calculated. 
Lastly, we showed how the viscosity index and charts can be used 
to calculate the viscosity of a product as a function of temperature. 
Several application examples were provided.

Should you have any questions regarding this column, or sug-
gestions for future columns, please contact the editor or myself. 
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Figure 2: Viscosity of an accelerated oil as a function of temperature, determined 
from ASTM D341.

 Temperature Viscosity

 40°C 17.7 cSt

 100°C 3.7 cSt

 L 22.09

 H 17.19

 VI 89.6

Table 1: Example viscosity and viscosity index 
(VI) of an accelerated quench oil. L and H are 
obtained from Table 1 of ASTM D2270.

http://www.houghtonintl.com


26     gearsolutions.com

GEAR GRINDING / FORGING & CASTING

SMALL WORM – 
GREAT POTENTIAL

ISSUE
FOCUS

Generating grinding of 
an e-gear shaft with 
interference contours. 
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Extensive expertise and state-of-the-art solutions 
are required for the production of e-gearboxes 
that offer more than the technical standard 
of gearboxes used in conventional combustion 
engines – generating grinding using small tools  
is one of the building blocks.
By MARTIN WITZSCH and RALF DREMEL 

G
earboxes used in electric vehicles are not only 
designed for high speeds and high torques, 
they are also very compact. This is not only 
true for the automotive sector, but also — 

and above all — for innovative types of applications 
such as e-bikes. These small but high-power and 
electrically driven gearboxes inspire 
design engineers to come up with 
more creative solutions. In many cases, 
they comprise small components with 
interfering contours, which pose new 
challenges for production. When it 
comes to the hard finishing of the gear 
teeth, the process-related potential goes 
hand-in-hand with high-production 
costs. The most economical option is 
probably generating grinding. However, 
not all generating grinding machines 
are suitable for the production of the 
compact components. This article 
outlines the relevant demands and 
demonstrates possible solutions.

Transmission manufacturing does 
not have to be reinvented to become 
suitable for the e-mobility sector, 
but there are definitely some new 
challenges to be faced. These include, 
above all, the high-power density and 
the compact installation space in 
which the entire power train must be 
accommodated. At the same time, the 
new areas of application are opening 
up new sales opportunities: e-bikes, 
for example, have recently gained in 
popularity. They significantly enhance 
range and transportation capacities in 
everyday life and during leisure time. 
Correspondingly, the demand is high. 
This benefits the manufacturers and their suppliers 
— gearbox manufacturers among them. However, 
be it two or four wheels, the drive technology is 
sophisticated. The focus is on the required flank load 
capacities and the noise behavior of the gear teeth due 
to the boundary conditions imposed by the electric 
drive motor — an almost constant high torque over 

the speed range of zero to 18,000 rpm. However, new 
challenges are not only limited to the machined parts 
but also directly affect the manufacturing process. 
Due to the compact design, an increasing number of 
components with interfering contours emerge in the 
gearbox design. Large tools with standard dimensions 

of the worm grinding wheel quickly and literally meet 
their limits. To avoid having to resort to more time-
consuming and thus more expensive processes, the 
tools must also be miniaturized.

IDENTIFY AND OVERCOME BOUNDARIES
Up to now, the hard finishing of gears with interfering 

SMALL WORM – 
GREAT POTENTIAL

Figure 1: Workpiece “bike”: Tip diameter: 11.8 mm; module: 0.72 mm, number of 
teeth: 13, face width: 12 mm.
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contours has mainly been accomplished by discontinuous profile 
grinding or gear honing. 

Compared to continuous generating grinding, both aforemen-
tioned processes feature different disadvantages in terms of produc-
tivity, economic efficiency, or quality consistency. The problem is 
that the common grinding worms measuring 300 mm in diameter 
are too large to handle components with interfering contours. At the 
same time, smaller tools require higher speeds in order to achieve 
high-cutting speeds. However, previously implemented machine con-
cepts were not designed for the high dynamic requirements regard-
ing tool and workpiece drive. New types of high-speed spindles in 
combination with a dynamic direct drive 
of the workpiece axis offer a solution. This 
enables the exploitation of the advantages 
provided by generating grinding — a pro-
cess that features shorter machining times, 
lower tool costs, and a very high level of qual-
ity consistency. The economic efficiency of 
generating grinding in direct comparison 
to profile grinding can be demonstrated by 
means of the two selected components “car” 
and “bike” (as shown in Figures 1 and 2). The 
corresponding tables — “Car” (Table 1) and 
“Bike” (Table 2) — provide an overview of the 
related time and cost benefits.

THE RIGHT MACHINES TO COVER 
THE REQUIREMENTS
The Coburg-based machine tool manufac-
turer KAPP NILES specialized in system 
solutions for grinding gears and offers two 
machine types for meeting the above-men-
tioned customer requirements. Both series 
are equipped with high-efficiency drives for 
the tools (25,000 rpm) and the workpieces 
(5,000 rpm).

The KNG 350 flex HS has a conventional 
design featuring one workpiece drive. The 
machine is available in two versions: for 
miniature and small-lot sizes with manual 
loading and for higher volumes, an automat-
ed version with an integrated ring loader is 
available. Workpieces up to 350 mm in diam-
eter can be processed using this machine. 
The machine features short set-up times 
achieved through the use of intelligent com-
ponents and unique ergonomics.

For large-scale production, however, it 
is definitely worth taking a closer look at 
the non-productive times of the machine 
preset by design. The KX TWIN series with 
two workpiece drives and a loading and 
unloading process performed in parallel to 
the actual grinding operation offers further 
potential for the reduction of non-productive 
times.  The in-line centrifugation of the components directly in the 
machine enables compliance with the “Clean Factory” approach 
across all known automation concepts.

ADDITIONAL PRODUCTION-RELATED REQUIREMENTS
In addition to the machining of compact components with interfer-
ing contours, the following additional challenges arise when it comes 

Table 1: “Bike.”

Figure 2: Workpiece “car”: Tip diameter: 49.5 mm; module: 1.33 mm; number of teeth: 31, face width: 44 mm.

Generating grinding is a process that 
features shorter machining times, 
lower tool costs, and a very high level 
of quality consistency.
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to the production of e-gearboxes:
 � The noise behavior of the gearbox — especially of the gear teeth 

— has been increasingly gaining in significance. 
 � As the load-bearing capacity of the gear teeth is being continu-

ously further improved, the topology of the tooth flank is moving 
into focus more and more. During the generating grinding process, 
a natural interlocking occurs on the machined tooth flanks. With 
the innovative KN grind software, this phenomenon not only can 
be simulated in advance, but it can also be completely eliminated or 
precisely manipulated. 

 � An additional issue is the surface roughness. With a standard 
tool, values of an average roughness depth Rz = 2.5 to 3 µm can be 
reliably achieved with continuous generating grinding. For higher 

requirements, KAPP NILES offers combination tools that have two 
different zones: one featuring standard grit and another designed 
for fine grinding or polishing, depending on the surface require-
ments. This allows for roughness values of Rz less than 1 µm. The 
significantly increased contact ratio of the tooth flanks boosts the 
maximum load capacity of the gear. Another advantage of this pro-
cess is that it can be integrated into automated process chains with 
“one-piece-flow,” which has not been possible with vibratory finish-
ing used so far.

CONCLUSION
Extensive expertise and state-of-the-art solutions are required for 
the production of e-gearboxes that offer more than the technical 
standard of gearboxes used in conventional combustion engines. This 
involves challenges but also creates great opportunities for manu-
facturers who have mastered the deployment of the latest produc-
tion methods. Generating grinding using small tools is one of the 
building blocks. Today, KAPP NILES offers a wide range of solutions 
far beyond conventional machine tool manufacturing. Process moni-
toring, part tracking and in-line quality assurance are increasingly 
becoming an integral part of modern manufacturing systems. This 
means that even manufacturers in high-wage locations can prevail 
in international competition. Especially in times when the industry 
has become painfully aware of the vulnerability of globalized manu-
facturing, this is a huge opportunity to counter cost pressures.  

Table 2: “Car.”
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Grinding can reduce noise and vibration and can help 
improve gear efficiencies for electric vehicles.
By ANDREW BIRO and DAVID GOETZ

W
ith the ever-increasing cost of gasoline and 
growing desire to help the environment, 
it is no wonder that the move to electric 
vehicles is gaining tremendous momentum. 

Auto makers are actively pushing to roll out their all-
electric offerings even sooner than the initial target 
date of 2040. To support the push to electrify, the 
supply chain supporting these vehicles is seeing huge 
investments, particularly in the manufacturing of 
drivetrain components. For example, incorporating 
gearboxes in eVehicle propulsion systems helps vehicle 
manufacturers improve the drive system efficiency. 
This enables an increase in the range and performance 
of the vehicle, while keeping the same size batteries, 
motors, and propulsion components. This could also 
allow for the use of smaller batteries and motors, while 
still maintaining the same range and performance of 
their current systems. 

Due to the lower vehicle noise levels generated 
by electric vehicles, drivetrain system components 
need to meet lower noise, harshness, and vibration 
(NHV) levels than their ICE (Internal Combustion 
Engine) counterparts. To achieve this reduction in 
NHV and extend vehicle performance, drivetrain 
manufacturers are tightening tolerances for finish, 
concentricity, roundness, runout, and profile tolerances 
on shafts, bearings, and gears. As the tolerances on 
these drivetrain components tighten, traditional 
machining and turning processes are often replaced 
with grinding due to its ability to meet these more 
stringent requirements. 

Historically, gear manufacturing used hobbing 
processes to continuously generate gears much faster 
than grinding one tooth at a time. This process could 
produce gears quickly, but not to the precision levels 
required for the new transmissions and gearboxes of 
today. Broaching is another traditional method of gear 

production, but typically it is set up to do one tooth at 
a time, and often requires high upfront investment in 
equipment. To meet today’s higher quality standards 
for reduced gear noise as well as improving the 
efficiency of the power transmission, gear designs 
are incorporating finer tooth surface roughness and 
more precise tooth profiles, which are often being 
manufactured with grinding wheels.

GRINDING WHEEL ADVANTAGES
Using grinding wheels to generate a gear has many 
advantages over hobbing and machining processes. 
First, because the grinding wheel consists of hundreds to 
thousands of cutting points, the chip size is significantly 
smaller than in hobbing. As a result, it is much easier 
to reach finer surface roughness values with grinding. 
This has to do with the differences in how the grinding 
wheel generates a chip compared to a cutting tool. 

As an abrasive particle moves across a workpiece, a 
chip is formed as shown in Figure 1. Smaller abrasives 
generate smaller chips, and smaller chips result in 
smoother finishes on the workpiece. When compared 
to traditional cutting tools such as hobs or end mills, 
abrasive grains are typically orders of magnitude 
smaller, which is why they often produce superior 
surface finishes. Grinding wheels are offered in a 
range of abrasive grain sizes based on the target surface 
roughness and form holding requirements. 

There are differences between grinding vs. shaving 
processes to produce finished gears, and their impact 
on the (predicted) radiated gear noise. Tests have shown 
that grinding is able to generate the lowest noise levels 
(i.e. closest to nominal target) of the two processes. This 
is typically attributed to controlled micro-geometry 
within the gear tooth and lower roughness values 
achieved through grinding.

Due to the aggressive wear on the surface of gear 

Figure 1: Comparison of large chips in conventional machining operations (left) compared to smaller chips generated in grinding 
(right). (Courtesy: Norton | Saint-Gobain Abrasives)

MACHINING GRINDING
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teeth, the teeth are often heat treated to a 
specific hardness range to improve abrasion 
resistance and extend the life. Hardness 
values range from 56-64 RHC, with many 
falling around 58-62 RHC. 

The internal core of the gear and gear 
teeth are typically softer (45-50 RHC) to 
allow for some forgiveness and reduce the 
likelihood of brittle fracture. Due to these 
heat-treatment processes, grinding wheels 
are often well suited for removing material 
in the case-hardened layer because they take 
advantage of very hard abrasive grains (such 
as aluminum oxide, silicon carbide and CBN/
diamond in some cases). Due to their higher 
hardness, these abrasives are much more 
efficient at removing case-hardened material 
than cutting tools. 

As shown in Figure 2, abrasives can be 1.5 
to 4 times harder than hardened tool steels 
or carbide, which allows them to last longer 
and wear less when grinding hardened 
materials. This reduction in abrasive wear 
can be helpful in controlling profile variation 
within a gear.

NEW GRINDING TECHNOLOGIES
New ceramic grains such as Norton Quantum 
Prime have also been specifically engineered 
to meet the demands of improved finish and 
control of the profile variation in the gear 
grinding. By controlling the chemistry and 
microstructure of the abrasive itself, these 
engineered ceramic grains have a very 
precise ability to micro-fracture or to chip 
off in very small pieces during grinding. This 
provides two benefits in gear grinding. First, 
it allows excellent control of the sharpness of 
the grains, allowing the wheel to stay sharp as it wears, which helps 
reduce heat, maintain profile longer, and hold tighter tolerances. 
Second, the micro-fracturing nature of the grain produces smaller 
chips, improving part surface finish compared to prior generation 
engineered grains.

The shift from machining to grinding to meet the strict 
requirements for lower NVH in EV drivetrain components has 
significant advantages. Like hobs, worm grinding wheels are often 
used to produce gears faster than single-tooth profile grinding. But 
due to the harder abrasives and higher concentration of cutting 
points, worm-grinding wheels can produce parts with lower surface 
roughness and tighter profile tolerances than hobs are able to achieve. 

Because of their controlled fracturing, engineered ceramic 
abrasives have also helped to achieve a step change in profile holding 
and surface roughness consistency compared to the prior generation 
of grains. These advancements in abrasives have contributed in 
solidifying grinding as a go-to strategy for producing the drivetrain 
components of today’s modern EVs. 

Figure 2: Relative hardness of abrasive products compared to common ground materials.  
(Courtesy: Norton | Saint-Gobain Abrasives)
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PCE is a metal processing 
technology that produces 
stress free, flat components 
by selective etching through 
a photo-resist mask. 
(Courtesy: micrometal 
GmbH)



May 2022     35

PCE can produce finer detail than is possible 
with stamping, and there is no degradation and 
deformation of the metal being processed and no 
burrs or defects produced.
By JOCHEN KERN

T
here are numerous metal cutting technologies 
available to OEMs, including  everything from 
oxyfuel cutting, plasma cutting, all the way 
through to laser cutting, punching, stamping, 

and EDM.  Some of the “less common” metal process-
ing technologies suffer from an inability to process a 
significant number of materials, or they do not pro-
vide the accuracy and precision that is increasingly 
demanded by industry sectors such as medical, aero-
space, automotive, chemical, and electronics. 

As such, when benchmarking technologies that 
are able to produce “precision” metal parts, the field 
is narrowed, and most people consider 
that the viable alternatives are between 
photo-chemical etching (PCE), stamp-
ing, punching, and laser cutting. The 
unique characteristics of PCE overcome 
many of the issues associated with more 
traditional metal cutting technologies, 
and as such — in some instances — when 
looking for a cost-effective solution for 
the manufacture of precise metal parts, 
it is the only viable choice.

TRADITIONAL METAL CUTTING 
TECHNOLOGIES
In this article, the main focus of com-
parison will be between PCE and stamp-
ing, as both can produce whole intricate 
metal parts at volume. Punching is a 
relatively limited technology, in that it 
is not used to make complete parts, but 
is instead used to make specific features 
(such as holes or slots) on parts. Also, while punching 
is characterized by its relatively low tooling costs, it 
is usually only appropriate for low- to medium-pro-
duction runs.

Laser cutting also suffers from some inherent dis-
advantages. First, the thickness of the material affects 
the quality of the cut of a laser. For thin materials, a 
very thin kerf — approximately the size of a human 
hair —  is easily achievable. However, as the material 
becomes thicker, the cut becomes less clean as when 
thicker materials heat up, the cut line itself starts 
to fill with molten metal slag, choking the cut. This 
can only be overcome through the use of a second-
ary blowing process to remove the slag, which adds 
to expense. In addition, laser cutting involves high-
power consumption in comparison with alternative 

technologies, and also the rate of production is not 
consistent as it varies significantly depending upon 
the thickness of the workpiece, type of material, and 
type of laser used.

Stamping is an automated, high-speed process 
suitable for large production runs that make the 
requirement for initially high tooling costs tolerable. 
The sheet metal — typically in roll form — is pierced 
along both edges to create indexing holes that posi-
tion the sheet during further processing. The loca-
tion holes are used to advance the sheet metal strip 
through the stamping machine. Conventional stamp-

ing processes can provide an apparent cost advantage 
when precision, quality, and repeatability are less 
critical. However, these savings are quickly lost when 
secondary operations are needed to achieve flatness, 
functional edge precision, and exacting size features 
required for component performance in many applica-
tions.  Stamping is usually used for the manufacture 
of an entire part or multiple whole parts, which can 
be produced in one hit. 

BENCHMARKING PCE
PCE is a metal processing technology that produces 
stress free, f lat components by selective etching 
through a photo-resist mask. It is especially well suited 
to the manufacture of precision parts such as grids 
and meshes, precision filters, sharp piercing or cutting 

PCE is a more complicated process, and so it can be applied to more complex 
geometries and can achieve exacting levels of precision. (Courtesy: micrometal 
GmbH)
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edges, lead frames for integrated circuit boards, fuel cell and heat 
exchangers plates, precision springs, and washers and gaskets.

When compared with the above detailed conventional produc-
tion processes, it has a number of inherent advantages, key among 
these are the ability to produce parts without degrading material 
properties, the fact that there is almost no limit on part complexity, 
and the ability to process a huge range of metals and alloys. Metals 
suitable for etching can be both ferrous and non-ferrous and include 
austenitic and martensitic steels, coppers, brass, and nickels. Hard-
to-machine metals such titanium and its alloys, and aluminum can 
be processed, and also high-temperature alloys such as Inconel, and 
precious metals including silver can also be machined.

When looking at each of the conventional processing technolo-
gies, each suffers from a number of drawbacks, key among them is 
the degradation of the material being processed due to high impact 

or, in the case of laser cutting, the use of intense heat. However, the 
other key differentiator is in the area of tooling, which can be illus-
trated by comparing PCE to stamping. The tooling for PCE is digital 
or glass, so there is no need to start cutting expensive and difficult 
to adapt steel molds. This means that large quantities of products can 
be reproduced with absolutely zero tool wear, ensuring that the first 
and millionth part produced are precisely the same. 

Also, as the tooling is “virtual,” it can be adapted and changed 
extremely quickly and economically, making it ideally suited for 
anything from prototype runs to high-volume production runs. This 
allows for design optimization without financial penalty and helps 
ensure a low-risk entry strategy as well as facilitating easy product 
updating. Turnaround time using digital or glass tooling is about 90 
percent less than that for stamped parts. Stamping requires substan-
tial investment in mold fabrication, which is not only costly but, in 

PCE can produce finer detail than is possible with stamping, and there is no degradation and deformation of the metal being processed and no burrs or defects produced. 
(Courtesy: micrometal GmbH)

Many of today’s products are extremely complex and also 
very fragile. In many instances, geometric complexity and the 
requirement for extremely exacting tolerances and precision mean 
that PCE is not just “a” potentially desirable manufacturing process, 
but is in fact the “only” technology able to make certain products.

http://gearsolutions.com


May 2022     37

some instances, can take from six to 10 months to complete, com-
pared with a few hours for etching.

The economy and adaptability of the tooling for PCE is a key stimu-
lus to design freedom, along with the ability to produce what may 
seem like impossibly complicated products. Since the cost of creating 
prototypes is so low, there is no barrier to entry with the technology, 
with complex designs being produced in a matter of days and design 
iterations in a few hours. Perhaps the key drawback for industry in 
general is that, in many instances, PCE is not part of some engineers’ 
repertoire, and because of this, innovation can be somewhat stunted. 
PCE opens the door for innovation and pushes back the barriers that 
constrain many design engineers and allows for the manufacture of 
parts many thought impossible.

COMPLEXITY
Many of today’s products are extremely complex and also very fragile. 
Indeed, in many instances, geometric complexity and the require-
ment for extremely exacting tolerances and precision mean that PCE 
is not just “a” potentially desirable manufacturing process, but is in 
fact the “only” technology able to make certain products. 

Whether in low-, medium-, or high-volume applications, the com-

plexity of a part adds cost when stamping. The complexity of a prod-
uct requires complex tooling, and complex tooling means increased 
costs, increased chance of tool failure, and more time for satisfactory 
completion. For PCE, it makes no difference how complex the geom-
etry of the part is and, therefore, the complexity of the digital tooling. 
Costs and lead-times do not increase with this increased complexity.

PCE can produce finer detail than is possible with stamping, and 
there is no degradation and deformation of the metal being pro-
cessed and no burrs or defects produced. Failure rates are minimal, 
and every part produced is absolutely flat, which, in some applica-
tions, is vital.

Stamping fabricates a product by pressing a substrate into a mold 
and forming a shape. It is best suited economically to extremely high-
volume runs where the tooling expense is justifiable and where prod-
uct geometry is not too complex.

PCE is a more complicated process, and so it can be applied to more 
complex geometries and can achieve exacting levels of precision. 
There are a number of variables in the process that can lead to toler-
ance creep, but such risks can be negated by using the experience of 
a PCE specialist such as micrometal GmbH where advancements in 
PCE have taken it far beyond the industry standard. 

ABOUT THE AUTHOR 
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COMPANY
PROFILE UNITED TOOL SUPPLY

TRUE 
DIMENSION 
GEAR 
INSPECTION

The Roll-A-Matic™ double flank 
roll tester can inspect multiple 
characteristics such as center distance, 
total composite, tooth to tooth, radial 
runout and tooth thickness using 
RollVu™ software by Slone Gear. 
(Courtesy: United Tool Supply)
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With a product line of gear-inspection equipment 
used by small and large companies alike, United Tool 
Supply has been designing and manufacturing state-
of-the-art products – including its Unite-A-Matic™ 
line – to inspect gears of all shapes and sizes, 
worldwide, for decades. 
By KENNETH CARTER, Gear Solutions editor

I
n today’s manufacturing climate, it’s true more 
than ever that a business can’t survive if it doesn’t 
treat its customers right.

And that’s been a mantra for United Tool Supply 
for almost 50 years. It’s also a reason why the compa-
ny’s customers keep coming back time and time again.

“We have always been super focused on customer 
service and treating the customers right — and build-
ing products that solve the needs of our customers as 
well,” said Jeff Young, president of United Tool Supply.

Those products offered by United Tool Supply have 
been so well received by the gear industry, that many 
of its customers have products built in the 1980s that 
are still being used in high-volume gear production 
facilities — yet another testament to United Tool 
Supply’s expertise.

THE UNITE-A-MATIC™
Gear production facilities require robust and accurate 
tools for inspection. After being a metrology distribu-
tor for over a decade, one of United Tool Supply’s first 
products offered was its Unite-A-Matic™ DOB gauge 
in the 1980s. According to Young, this product is still 
as relevant as ever.

“The Unite-A-Matic™ inspects dimension over ball, 
dimension over pin, major and minor characteristics,” 
he said. “Helical, spur gears, and splines can all be 
inspected with a quick changeover. We offer external 
and internal versions in size ranges up to 18 inches 
in diameter and larger custom applications are avail-
able.” 

The Unite-A-Matic™ set a new standard in the gear 
industry, Young said. Instead of using a micrometer, 
the Unite-A-Matic™ was able to perform repeatable 
operations between operators across a full family of 
parts.

Given its versatility, the Unite-A-Matic™ has been 
United Tool Supply’s bread and butter for decades 
through innovation, but the company recently added 
another product to its line for even more accurate gear 
inspection, according to Young.

THE ROLL-A-MATIC™ 
“The Roll-A-Matic™ is robust like the Unite-A-Matic™,” 
he said. “It’s for gear inspection, but where the Unite-

A-Matic™ inspects pitch diameter, The Roll-A-Matic™ 
double flank roll tester can inspect multiple charac-
teristics such as center distance, total composite, tooth 
to tooth, radial runout and tooth thickness using 
RollVu™ software by Slone Gear. The Roll-a-Matic™ 
can also be a simple nick and burr checker in its most 
basic manually operated version. It’s just a really nice, 
quality product.”

Both products complement each other, according 
to Young. When making a gear, the Unite-A-Matic™ 
can do a quick check, but the Roll-A-Matic™ allows for 
multiple measurements, all intended for use in the 
shop environment.

“The Roll-A-Matic™ is a very special product for us,” 
he said. “It shows our commitment to product develop-
ment. It’s a super robust, easy-to-operate gauge that, 
since we’ve been building it, we’ve just had a ton of 
success with it. I got an email last night that another 
company is looking to buy two more for a military 
project. They’ve already bought two, and they just love 
them.”

United Tool Supply has also had a lot of success with 
the Roll-A-Matic™ with RollVu™ software, according 
to Young.

“We developed it over a several-year period to 
ensure customers’ expectations worldwide,” he said.

THE SURF-A-MATIC™
Another extension to United Tool Supply’s line is the 
Surf-A-Matic™, a surface-finish fixture the company 
built for manufacturing plants, according to Young.

“It’s a simple, durable solution for surface finish,” 
he said. “There are several different versions offered 
depending on application ranging for tooth, bore, jour-
nal, and face inspection.”

More inspections requirements mean that addi-
tional durable gauging is needed for it, according to 
Young.

“It’s interesting,” he said. “We went from very 
simple type gauges from the ’80s, ’90s, and 2000s, to 
where now we offer our customers gauges that are 
fully automated, software-based with full SPC.”

As production has become more automated, the 
requirement for data analysis has also increased, 
according to Young.
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“We had to transition our product line to stay relevant,” he said. 
“We had to introduce different ways to collect data and for it to be 
operator friendly so you could analyze the data, and so that people 
could be trained to use the product easily.”

MESHING HARDWARE WITH SOFTWARE
In order to accommodate that, Young said the Unite-A-Matic™ and 
Roll-A-Matic™ line can include software packages, which is where 
United Tool Supply’s partnership with Slone Gear began.

“We’re not necessarily a software company, and Slone dedicated a 
lot of time and resources to doing actual industry-tailored software 
for these type gauges,” he said. “And then after the 2019 (Motion 
+ Power Technology Expo), we partnered with them. And it’s been 
great, because we’ve been able to sell the products now with nicely 
tailored software instead of taking a general software and applying 
it to our products. Slone Gear software fits the needs of the custom-
ers in the gear environment with products such as RollVU™ and 
SpanVu™. So, our hardware does what it needs to do. The software 
does what it needs to do. The partnership between the two solves 
the problem for the customers, which has been really great for both 
companies.”

“In cases where companies — and this has happened several times 
— they’ll go to Slone and say, ‘We need to get all these characteristics 
off of this part that we’re making; we need the gauge and the soft-
ware,’” he said. “Then Slone will come to us, and we can build them 
the gauge. And then we use their software. It’s just been a great fit. 
Instead of us dedicating resources to build software, they already had 
market awareness. We had the market awareness with the hardware. 
It’s a nice fit for both companies.”

The partnership has provided a beneficial back-and-forth relation-
ship that has brought opportunities to both companies, according 
to Young.

“It’s interesting,” he said, but what’s nice is now we don’t get dis-
qualified if there’s the need to do full automation with data collec-
tion,” he said. “Now, it’s just a matter of plugging the right pieces in, 

and we can comply with all those other requirements, worldwide, 
with a proven solution.”

EASILY RETROFITTED PRODUCTS
And what makes the relationship even more advantageous for United 
Tool Supply’s customers is that, if it’s discovered software applica-
tions are needed further down the road, then the hardware can 
easily be retrofitted to add Slone Gears software to their existing 
package, according to Young.

All of that expertise only helps to serve the multi-faceted relation-
ship United Tool Supply has with its customers, especially when it 
comes to assisting them with a challenge.

“In our cases, for example, say a customer comes to us, and they 
want to check a feature on a part,” Young said. “We have a conversa-
tion with the customer and ask, ‘Do you have other parts? Do you 
have other similar features?’ Our gauges are typically fairly univer-
sal. So instead of them buying five different gauges, we can tool up 
one of our gauges to do all five different checks. That, in most cases, 
provides a cost savings for them, and gives them a really robust, 
accurate solution. We’d love to sell them five gauges, but by doing 
the right upfront diligence, we can provide really great solutions for 
our customers.”

That commitment to finding the best solution, according to 
Young, is important to customers getting the ideal tools that can 
do the optimal job.

“It leads them to a universal solution,” he said. “By doing a little 
fact finding, we can determine that if they buy a certain gauge, they 
can check multiple parts at a cost savings.”

United Tool Supply’s attention to detail and eagerness to satisfy its 
customers is just part of the equation that keeps customers coming 
back, according to Young.

“I really value the decades of customer retention,” he said. “It’s 
not like we serve a customer once, and we never hear back. It’s been 
those relationships and the way the company has evolved with the 
engineers that we’ve worked with over the years. In some cases, I’ve 

Gear production facilities require robust and accurate tools for inspection. (Courtesy: United Tool Supply)
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been working with the same engineers since 
I was 17 years old.”

In addition to its customers, Young point-
ed out that United Tool Supply also prides 
itself in retaining its employees and the 
onset of automation that has been added 
with new machines and machine tools over 
the last five years.

“It’s just neat to see how the company’s 
evolved,” he said. “Everything from CNC 
machines and mills and lathes to the new 
products. It’s been a big evolution. Recently, 
I found the first purchase order ever placed 
with United Tool that my dad had saved 
and kept in a folder. To think what that 
was. He had sold three taps to a company in 
Cleveland. Just to see where it started. That 
was the first sale; he was reselling taps. Now 
to see that we’re building inspection equip-
ment that’s fully automated that goes into 
military applications, it’s really kind of a 
neat evolution.”

48 YEARS OF EXPERIENCE
That evolution has been decades in the mak-
ing since United Tool Supply first opened its 
doors in 1973 by Young’s parents, Rusty and 
Karen Young, in their garage.

“It’s a funny story: They sold their wed-
ding presents to become a distributor with 
Mitutoyo, and that was the beginning of the 
company,” Young said. “Our first sale was in 
early 1973. And that was the beginning of 
United Tool Supply. And the company went 
on for about 12 years as a small tool-and-die 
and machinists supply company.”

The company took a turn to the future 
in the mid-1980s when Rusty Young and a 
team of engineers developed the Unite-A-
Matic™, according to Young. That develop-
ment inspired the transition from a supply-
type company into a manufacturing one. 
Recently, United Tool Supply acquired anoth-
er dimension metrology supplier which has 
brought the company full circle.

“We now have the supply company and 
the manufacturing side of the business fir-
ing on all cylinders,” he said.

“In the mid-1980s, Rusty Young picked up 
some large accounts like Ford and Chrysler, 
and they started to buy the products that he 
had developed, according to Young.

“And that stemmed several different versions of the product over 
the years, fitting different segments of the gear industry, going from 
small gears for motorcycles and pumps and even down to medical 
devices with small gears all the way up to construction and agricul-
tural equipment with large gears,” he said.

Young expects United Tool Supply to continue to evolve with the 
gear industry as it moves into the future.

“The industry is going to continually evolve, and I think the 
polite way to put it would be we’ll continue to see more automation 
and more lights-out-style manufacturing,” he said. “Hopefully, that 

means for us that we’ll continue to improve our product with automa-
tion. I think we’re going to see more evolution with electric vehicles 
and the transition of the internal combustion engine being phased 
out. Gears are going to be required, but they’re going to be powered 
by different forms of energy. I think that leads to exciting stuff for 
us and our industry.” 

MORE INFO www.united-tool.com

The Roll-A-Matic™ is an easy-to-operate gauge. (Courtesy: United Tool Supply)

http://www.united-tool.com
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LC35 digital microscope 
camera delivers value  
for brightfield imaging
The Olympus LC35 microscope camera makes 
capturing quality brightfield images afford-
able. With a 3.5-megapixel CMOS sensor 
and versatile exposure times and resolution 
modes, the camera provides quality bright-
field images in a cost-effective package.

Flexible for use with a wide range of sam-
ples under different observation conditions, 
the LC35 camera delivers the detail needed 
for routine imaging, inspection and docu-
mentation. The frame rate of up to 40 frames 
per second (fps) makes navigating around 
the sample fast to achieve precise focusing 
and fast image capture.

The camera integrates seamlessly with 
Olympus life science and industrial imaging 
systems, including full microscope set up 
assistance, software support and optical com-
patibility. For basic imaging and documenta-
tion, customers can use the free LCmicro 
software, while advanced image analysis is 
possible using cellSens™ software for life sci-
ence and OLYMPUS Stream™ and PRECiV™ 
software for industrial applications.

Installing the camera is simple—a single 
USB 3.1 cord provides power and a fast con-
nection to a PC or laptop. The camera easily 
mounts to any light microscope using dif-
ferent C-mount adaptors. Using the camera 
is just as easy. With only a little training, 
operators can use the camera to its full 
potential, including interactive measure-
ments, commenting on images, archiving 
and creating reports.

Evident Industrial’s solutions range from 
microscopes and videoscopes to nondestruc-
tive testing equipment and X-ray analyzers 
for maintenance, manufacturing, and envi-
ronmental applications. Backed by state-of-
the-art technologies, Evident products are 
widely used for quality control, inspection, 
and measurement.

Evident Life Science empowers scientists 
and researchers through collaboration and 
cutting-edge life science solutions. Dedicated 
to meeting the challenges and supporting 
the evolving needs of its customers, Evident 
Life Science advances a comprehensive range 
of clinical research, educational, and pre-
mium microscopes and microscope systems.

MORE INFO www.evidentscientific.com  
 www.olympus-lifescience.com 

Beta available  
for 2022 KISSsoft 
release 
The new KISSsoft release 2022 will be 
launched in June. Users already have the 
opportunity to learn about the latest devel-
opments with the beta release, which is 
available now. The beta release gives users a 
first impression of the new KISSsoft features 
and includes numerous new functionalities 
of software, such as:

 � Influence of flank waviness on trans-
mission error.

 � Tooth root fatigue strength from time 
series.

 � Bearing contact stress with modified 
raceways.

 � Bearing inner geometry from Schaeffler 
and Timken.

 �Optimized bolt calculation with extra 
graphics.

Request a beta trial via the website. Also, 
learn about the different license and pricing 
models. KISSsoft is constantly adapting to 
new customer needs — not only in terms 
of its software development, but also in 
terms of licensing offering. When selecting 
a license model, the financial situation, the 
location, or even the time horizon can play a 
role. This offers a choice of the license model 
that is suitable for each customer, according 
to their needs.

MORE INFO www.kisssoft.com

The Olympus LC35 camera seamlessly 
integrates with Olympus Industrial imaging 
systems. (Courtesy: Evident) 

KISSsoft users curious about upcoming new features 
can get the beta release now. (Courtesy: KISSsoft)

NEW PRODUCTS, TRENDS, SERVICES & DEVELOPMENTS
PRODUCT
SHOWCASE
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Exact Metrology 
announces next 
generation of Artec Micro
Exact Metrology: A Division of In-Place 
Machining Company and a comprehensive 
3D metrology service provider and hardware 
sales company, now offers the newest version 
of its Artec Micro scanner. This new model 
distinguishes itself through its professional 
ultra-high precision industrial desktop 3D 
scanner, designed to deliver industrial-qual-
ity scans in just one click. 

With a two-year warranty, the Artec 
Micro features up to 10 microns accu-
racy and is perfect for quality testing and 
reverse engineering. It produces metrolo-
gy-grade scans suitable for quality control, 
while removing the need for targets on the 
scanned object. 

Artec Micro’s advanced twin color cam-
eras and blue LED lights are synchronized 
with the scanner’s dual-axis rotation sys-
tem to create a digital copy of objects with a 
minimum of frames captured. In addition, 
the Smart Scanning mode captures every 
surface of the object in the least amount of 
time, using an ideal number of frames. A 
minimum amount of training is required 
with Micro, as the scanner is user-friendly 
and ready to set up quickly. The scanner 
integrates with Artec Studio for real-time 
digital capture. 

Delivering highly accurate scans, not 
only can Micro “see” well below the human 
visibility threshold of 40 microns, but its 
3D measurements are among the best in 
today’s cutting-edge scanners, making it 
a perfect choice for inspection and much 
more. Reverse engineering is completed 
with Artec Micro’s precise 3D measurement 
to digitally fit together legacy parts that 
those customers create, capturing even the 

smallest details that most scanners miss. 
In minutes, Artec Micro transforms intri-

cate items into CAD/CAM data for design, 
modification, 3D printing, and casting. As a 
result, this saves hours of time in the design 
and production of complex pieces. The scan-
ner also creates highly-detailed 3D models. 

In-Place Machining Company, with facili-
ties in Wisconsin, Washington, Virginia, 
Ohio, and Ontario, Canada, is the premier 
provider of high-precision engineered on-site 
machining, metrology, and large scale cut-
ting and drilling services for a wide range of 
renewable energy, aerospace, industrial, and 
military customers throughout the world.

Exact Metrology: A Division of In-Place 
Machining Company, is ISO9001, AS9100 
Certified as well as ITAR Registered. With 
facilities in Cincinnati, Ohio; Moline, 
Illinois; and Milwaukee, Wisconsin; plus 
affiliated offices throughout the country, it 
is a comprehensive metrology services pro-
vider, offering customers 3D and CT scan-
ning, reverse engineering, quality inspec-
tion, product development, and 2D drawings. 
The company also provides turnkey metrol-
ogy solutions, including equipment sales 
and lease/rental arrangements.  

Artec 3D is an international company, 
headquartered in Luxembourg, with offices 

in the United States (Santa Clara, California), 
China (Shanghai), and Russia (Moscow). 
Artec 3D develops and produces innovative 
3D solutions and products. Artec has a team 
of professional experts in the collection and 
processing of 3D surfaces as well as biomet-
ric facial recognition. 

MORE INFO www.exactmetrology.com

Guill Tool produces 
90-degree stainless  
steel adapter 
Guill Tool, a growing supplier of components 
to the global aerospace industry, announced 
the production of a 90-degree adapter. The 
adapter is made of 304 stainless steel and 
measures 1.498” X 1.825” X 3.188” (38.049mm 
x 46.355mm x 80.975mm) overall length. 

The adapter is turned on a Yama Seiki 
turning center and finished machining 
on a Bridgeport manual milling machine. 
Guill now offers its substantial machine 
shop capabilities as an independent service 
to customers in aerospace manufacturing. 
Products are made to customer specification.

For more than 55 years, Guill Tool has 

Artec Micro digitalization produces metrology-grade 
scans suitable for quality control, while removing the 
need for targets on the scanned object. (Courtesy: 
Exact Metrology)
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offered high-quality, precision-machined 
components for the defense and commer-
cial industries. The company manufactures 
flanges, valves, fittings, and various criti-
cal components for aircraft, weapons, and 
nuclear submarines. 

Guill offers its full capability of CAD/
CAM design, plus EDM and 5-axis machin-
ing centers to the aerospace industry. Owing 
to its many years in the government and 
defense sectors, Guill also provides industry-
standard cybersecurity and NDA confidenti-
ality to its customers.

Guill has the following registrations and 
certifications: AS9100:2016 – aerospace man-
ufacturing; ISO9001:2015 registered, JCP 
certified – government contracting; ITAR 
Registered and NIST SP800-171compliant 
cyber-security. 

MORE INFO www.guill.com/aerospace

Henninger speed 
increasers available 
through Platinum Tooling 
Platinum Tooling, the importer of live tools, 
angle heads, marking tools, Swiss tools, and 
multiple spindle tools manufactured by 
various global suppliers, is now importing 
Henninger speed increasers for North 
America. The announcement was made by 
company president Preben Hansen.

Henninger is a manufacturer of special-
ized equipment and precision machine tool 

accessories. Its speed increasers help maxi-
mize productivity by achieving a higher 
spindle rpm that is required for certain 
applications in today’s marketplace. Small 
diameter tools require rpms that are some-
times not possible to reach with existing 
machine tools. In addition, they allow for 
less wear and tear on the machine’s spindle 
when it is not required to run at its maxi-
mum rpm. 

Mechanical speeders are available with 
up to a 1:8 gear ratio and a maximum 
speed of 50,000 rpm. Air speeders can run 
continuously at up to 80,000 rpm and high-
frequency motor spindles can maintain up 
to 80,000 rpm with high torque, and have 
variable speed options.

Many of the speeders have automatic tool 
change capabilities and are modular in design 
to offer the customer greater flexibility.

Henninger also manufactures custom 
angle heads, live centers, face drivers, and 
live chucks. In addition, Henninger is a 
premier manufacturer for center grinding 
machines. 

Platinum Tooling Technologies, Inc. in 
Prospect Heights, Illinois, serves the auto, 
aero, medical, woodworking, composites, 
and other industries, as well as an ever-
increasing number of machine tool OEMs 
worldwide, through its network of manu-
facturers’ representatives. Platinum Tooling 
is the importer of Heimatec, Henninger, 
Tecnicrafts, and AMF tooling for North 
America. 

MORE INFO www.platinumtooling.com

New Sinumerik CNC 
becomes a digital native 
machine tool control
With Sinumerik One, the first digital native 
CNC, Siemens is driving forward digital 
transformation in the machine tool industry. 
The new controller works with software to 
create the machine controller and the asso-
ciated digital twin from one engineering 
system and thus contributes to the seam-
less integration of hardware and software. 
Thanks to its seamless interaction between 
the virtual and the real world, including 
high-performance hardware, Sinumerik 
One is setting new standards in terms of pro-
ductivity, performance, and digitalization. It 
is the future-proof machine tool controller 
in the increasingly digital world of manu-
facturing. Both machine tool builders and 
CNC machine users benefit from the univer-
sal digital twin for the product, production, 
and performance.

With Sinumerik One, machine tool build-
ers can virtually map their entire develop-
ment processes — significantly reducing the 
product development phase and time-to-
market for new machines. The virtual prepa-
ration of machine commissioning can also 
reduce the duration of actual commission-
ing considerably. The virtual model of the 
machine opens new possibilities for builders 
and users alike. Machine concepts and func-
tions can be discussed and planned even 
before real hardware is available. Realistic 
simulation provided by Sinumerik One 
enables CNC machine users to simulate the 
programming of workpieces and the setup 
and operation of machine tools completely 
on the PC. Even training can be carried out 
using the digital twin instead of training on 
the actual machine.

The innovations in software and in hard-
ware of Sinumerik One, including the possi-
bility of creating a universal digital twin for 
product and production, significantly reduc-
es machining time. The CNC system with 
integrated Simatic S7-1500F PLC is available 
in both a control cabinet-based and panel-
based version. Sinumerik One perfectly fits 
into the Totally Integrated Automation (TIA) 
Portal and makes a highly efficient engi-
neering framework available for machine 
tool builders. With Safety Integrated, the 
new Sinumerik One supports the consistent 
Siemens industry standard for safety. With 
IT security integrated in the CNC by design, 
Sinumerik One implements the multi-layer 
Defense-in-Depth-Concept. 

The Guill adapter is made of 304 stainless steel and measures 1.498” X 1.825” X 3.188” (38.049mm x 46.355mm 
x 80.975mm) overall length. (Courtesy: Guill Tool)

PRODUCT 
SHOWCASE

http://www.guill.com/aerospace
http://www.platinumtooling.com
http://gearsolutions.com


May 2022     45

With Create MyVirtual Machine and Run 
MyVirtual Machine, the new CNC comes 
with software to create the machine control-
ler and its digital twin from one engineering 
system. As a result, the universal digital con-
cept of the digital twin, powerful hardware 
and integrated IT security make Sinumerik 
One a forward-looking CNC, which is driv-
ing digital transformation in the machine 
tool industry.

MORE INFO usa.siemens.com/sinumerik-one

New Bantam Tools 
accessories make CNC 
use faster, easier, cleaner
Bantam Tools now has several tools in its 
accessory line that are beginner-friendly and 
empower users to expand the abilities of the 
Bantam Tools Desktop CNC Milling Machine 
to include fourth axis machining. Clean-up 
is also a breeze with the Bantam Tools air 
blaster and vacuum accessory. All three 
accessories are available at bantamtools.com.

“It is awesome to be able to provide fourth 
axis machining with the Bantam Tools 
Desktop CNC fourth axis accessory,” said Bre 
Pettis, CEO of Bantam Tools. “When milling 
a job that calls for multiple flips, index mill-
ing, or continuous milling, this accessory is 
fully integrated with the latest model of the 
Bantam Tools Desktop CNC Milling Machine 
that’s fourth axis compatible and our intui-
tive Bantam Tools Milling Machine Software. 
To get users up to speed, we are also offering 
the first Bantam Tools educational course 

that levels up fourth axis skills. We devel-
oped this educational course specifically 
for this accessory to help users build their 
fourth axis machining skills and will have 
additional courses coming later this year.”

The Bantam Tools Desktop CNC fourth 
axis accessory is designed to be a beginner-
friendly accessory that expands machining 
capabilities to include fourth axis machining. 
It’s a gateway into fourth axis machining and 
is a tool that customers can use to grow their 
machining skills. It makes complex parts 
more attainable and offers more machining 
options for 3D surfacing, as well as reduces 
machining complexity with parts that 
require machining on multiple sides. The 
new Bantam Tools Desktop CNC fourth axis 
accessory empowers users to turn their 3-axis 
Bantam Tools Desktop CNC Milling Machine 
into a 4-axis machine quickly and easily. 

Also available is the Bantam Tools 
Desktop CNC air blaster accessory, which 
increases tool life, decreases cycle times, and 
improves material finish, taking in-house 
prototyping to the next level. It is ideal when 
working with heavy-debris materials such as 
aluminum, or when machining larger chips. 
Attached to an air compressor, the Bantam 
Tools Desktop CNC air blaster accessory has a 
powerful air flow that can be adjusted using 
a flow-rate knob. It can also adjust the nozzle 
to make sure the user is blowing air at the 
right angle for the cuts.

The third accessory recently launched 
is the Bantam Tools Desktop CNC vacuum 
accessory that seamlessly attaches to the 
Bantam Tools Desktop CNC Milling Machine, 
allowing for live vacuuming to increase chip 
evacuation and decrease clean-up time. The 

vacuum accessory allows for better mate-
rial visibility, decreased iteration time, 
decreased clean-up time, a smoother, better 
finish, and helps maintain the life of end 
mills.

“Our customers have been requesting 
more accessories to go with their Bantam 
Tools Desktop CNC Milling Machines, and we 
have been hard at work creating these new 
accessories,” said Pettis. “All three of these 
accessories work seamlessly to help mill bet-
ter products. We are excited to see our cus-
tomers’ responses to these items and know 
they will encourage other mechanical engi-
neers, entrepreneurs, electrical engineers, 
machinists, designers, students, educators, 
and digital fabricators to make more parts.”

Bantam Tools builds desktop CNC 
machines with professional reliability and 
precision. All of Bantam Tools’ desktop mill-
ing machines are clean, safe, and easy to use, 
making them a great choice for any lab, shop, 
classroom, or studio. 

MORE INFO www.bantamtools.com

Guill introduces brass 
fitting for aerospace 
applications
Guill Tool, a growing supplier of compo-
nents to the global aerospace industry, today 
announced the production of a new brass fit-
ting. The brass fitting is made of C706 copper 
nickel alloy.  

Dimensions on this product are 1.875” 
outer diameter x 1.25” square each end X 
5.40” overall length, or (47.625mm outer 
diameter x 31.75 square each end x 137.16 
overall length). This Guill brass fitting is 
turned on a CNC lathe and milled on a 5-axis 
milling machine.

Guill now offers its machine shop capabil-
ities as an independent service to customers 
in aerospace manufacturing. Products are 
made to customer specification.

For more than 55 years, Guill Tool has 
offered high-quality, precision machined 
components for the defense and commer-
cial industries. The company manufactures 
flanges, valves, fittings, and various criti-
cal components for aircraft, weapons and 
nuclear submarines. 

Guill offers its full capability of CAD/
CAM design, plus EDM and 5-axis machin-
ing centers to the aerospace industry.  

MORE INFO www.guill.com/aerospace

Siemens drives forward digital transformation in the machine tool industry with a brand-new generation of 
Sinumerik CNC. Mapping the development process with Sinumerik One reduces product development and time-
to-market. (Courtesy: Siemens)

http://www.bantamtools.com
http://www.guill.com/aerospace
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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
Retrofi ts - Counters, Servo Controllers, or Single and 
Multiple Axis CNC
Hydrostatic Guides: Repair Service or Purchase New

Allen Adams
SHAPER SERVICES, Inc.

174 Innovation Drive N.
Clarendon, VT 05759
Telephone: 802-226-7891
E-mail: shaperservices@sharperservices.com
Website: www.sharperservices.com

SERVICING FELLOWS  
GEAR SHAPERS
On Site Service: Emergency & Scheduled
Technical Support: Via Telephone or E-mail
Training: Operator, Set-up & Maintenance (Electrical  
& Mechanical)
Preventive Maintenance 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.
174 Innovation Drive • North Clarendon, VT 05759
Telephone: 802-226-7891
E-mail: shaperservices@shaperservices.com
Website: www.shaperservices.com

Turn your existing manual gear tester of any make  
or model into a computerized gear analyzing system. 
Evaluate the result to AGMA or DIN specs. Print 
charts of the gear results and save the data.

MicroGear

Phone: +1 909 590 4327 • Fax: +1 909 590 8784
www.MicroGear.us • info@MicroGear.us

MicroCheck
An uncompromisingly versatile 
Gear Analyzing Software System

Very affordable. Highly advanced.  
Simple to use. Extremely accurate.

Our ISO 17025 A2LA Laboratory is available 
to certify or recertify your Master Gears and 
Spline Gauges or Contract 
Inspection of your gears.

Our rapid turnaround  
service minimizes the  
“out of service” time.

WE’RE 
CERTIFIABLE

6161 Webster Street, Dayton, Ohio 45414 
937-660-8182 sales@pentagear.com 
www.gearinspection.com

3999 25TH AVE. • SCHILLER PARK, IL 60176 • 847-447-3430 
www.gearracks.com • www.aversmachine.com

INNOVATIVE RACK & GEAR
is now part of

GEAR RACKS
& GEARS

GET CUSTOM-MANUFACTURED

American and Metric Standards
Straight and Helical
Fine and Course Pitch
Hard-cut and Soft-cut
Precision Quality to AGMA 12
Prototype and Production Quantities
Unique Tooth Configurations

Call 847-447-3430 for a free quote!

The Voice of Manufacturing
every Tuesday

www.mfgtalkradio.com 

with

Lewis Weiss 
and

Tim Grady

MARKET
PLACE

Manufacturing excellence through quality, integration,  
materials, maintenance, education, and speed.

Contact Gear Solutions at 800-366-2185 to feature your business in the Marketplace!

mailto:shaperservices@shaperservices.com?subject=Referred by Gear Solutions
http://www.www.sharperservices.shaperservices.com
http://www.mfgtalkradio.com
mailto:sales@pentagear.com?subject=Referred by Gear Solutions
http://www.gearinspection.com
http://www.MicroGear.us
mailto:info@MicroGear.us?subject=Referred by Gear Solutions
http://www.gearracks.com
http://www.aversmachine.com
http://gearsolutions.com


May 2022     47

Connect your company to the gear industry with a storefront 
in the Gear Solutions Community. Storefronts paint a portrait 
of your company with a 500-word description and include 
your logo, website link, phone number, email addresses, 
and videos. With a community storefront, your company 
also receives a premium listing in the annual Buyer’s Guide 
published each November. 

For information on how you can participate in the GearSolutions.com 
community storefront, contact dave@gearsolutions.com.

Dave Gomez – national sales manager 
800.366.2185 x207

MAXIMIZE YOUR EXPOSURE

FOR ONLY
COMMUNITY
$350

PER YEAR

JOIN THE GEAR SOLUTIONS
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What you do at Guill Tool?
My responsibilities here are for sales in the aerospace area. I’ve been 
in sales most of my adult life, in various capacities in different indus-
tries, most recently on the extrusion side of our business. 

Guill Tool basically started out doing machinery for Electric Boat 
and other submarine manufacturers here in New England. And, of 
course, there’s a lot of ship building here. This would’ve been after 
the original owner, Roger Guillemette, got out of the military 
and started this business. His background has been in precision 
machining, machining tooling and things like that his whole life. 
The opportunity was there when nuclear submarines were just 
beginning, and he got in on the ground floor and that was the basis 
of the company.

How has Guill helped support the aerospace industry?
It’s an area we very recently got into. In the past, we occasionally 
would get an inquiry from an aerospace company, and be blessed 
with an order, but it was certainly nothing that we focused on. It 
was just something that happened occasionally.

And our current owner, who’s the son of Roger Guillemette, his 
name is Richard Guillemette, decided he wanted to put more focus 
and more resources toward the aerospace side of our business to 
build that up, so we could have another business line of machinery 
that we could rely on. He brought me along to try to do that, and 
that’s what I’ve been working on since. 

We have pretty impressive machining capability, which lends 
itself to aerospace manufacturing. There are a lot of parts that 
require very exotic materials, very precise machining, and that’s 
where we fit in. There are not too many places that will focus on this.

You’ve recently announced the production of a new brass fitting. 
What makes it unique?
It was a fairly complicated part. It was something that we were 
asked to manufacture by one of our customers. This was nothing 
we invented; it was just manufacturing per our customer drawing. 
And it was turned on a Mazak CNC lathe, and then switched from 
there to a Mori Seiki 5-axis milling machine, and it was finished off 
there. It was just a two-step manufacturing process but with very 
fine finishes and very precise dimensions.

Does Guill work with any gear-manufacturing businesses?
We do have occasions where sometimes we make gears. We don’t have 
Gleason gear cutters and stuff like that; that’s not our thing really. 
But we have occasionally made a gear for some specific purpose; 
however, that’s not our main manufacturing expertise.

Tell me about Guill’s machine shop capabilities, and what that 
means for the industries that you work with.
It’s a pretty impressive machine shop. We have numerous EDM 
machines and milling machines. I think we’ve got about six or eight 

of them. We also have numerous CNC turning centers.
Downstairs in the manufacturing area we have two 5-axis 

machines. I think we have four or five 4-axis machines. We have 
precision grinding. And we have roomfuls of old manual machines. 
We have a whole roomful of Bridgeports and engine lathes and hori-
zontal mills.

We have a good inspection department. We have a couple of CMMs. 
We have a Nikon measuring microscope. We have numerous Brown 
& Sharpe height gauges. We have a Taylor Hobson profilometer.

For a lot of our business, finishes are very important, especially 
on the extrusion side of our business. We have Rockwell hardness 
testers and granite surface plates, optical comparators, electronic 
height gauges, and more.

Again, what we really offer is precision machining. We’re used to 
doing exotic materials, various grades of stainless steel and titanium. 
And many, many, many kinds of materials others might be too anx-
ious to get involved with.

Does Guill do anything that needs to be heat treated?
We do a lot of heat treating. A lot of stuff here goes out for heat treat. 
We don’t do that internally as a company, just locally that we use.

Same with plating, especially on the aerospace side, there’s a lot 
of exotic coatings and plating that needs to be done — dye penetrant 
inspection and X-ray. We don’t do that in house. But because there’s 
such a focus on aerospace in New England, there’s plenty of places 
that do that. Actually, it’s pretty easy for us to find those places.

What does Guill make that requires heat treatment?
Items that need to be hardened. Not so much on the government 
side, but things on the extrusion side. Dies and the parts of a die that 
would wear, like the actual tip in the die, not so much the die body 
polymer flow surface areas that are going to have polymer flowing 
through them, they need to be polished to a mirror finish, and they 
have to last a long time, so consequently they’re hardened. 

Anything else about Guill that you’d like to discuss?
Our efforts so far, specifically in aerospace, like I said, we’re just get-
ting started, we’re just getting going. We’ve had some orders from 
some of the Tier 1 manufacturers. And I think as we continue on 
down that path, more and more often we’ll be called upon to do 
some more.

The other challenge we have is, we’re very busy, both on the extru-
sion side of our business, and on the defense side, particularly with 
work we’re doing for the Department of Defense, the Department of 
Navy, Newport News shipyard, and General Dynamics Electric Boat. 

But business has just been booming. 

MORE INFO www.guill.com

Q&A
INTERVIEW WITH AN  
INDUSTRY INSIDER

TOM BALDOCK
GUILL TOOL & ENGINEERING   
AEROSPACE DIVISION

“We have pretty impressive machining capability, which 
lends itself to aerospace manufacturing.”

http://www.guill.com
http://gearsolutions.com


THE #1 SOURCE FOR USED GEAR 
MACHINERY — AND MORE!

820 Cochran Street  Statesville, NC 28677
704.609.0766  •  rich@pisellient.com
www.pisellient.com

Contact us to add your surplus machinery

MEMBER

MEMBER

2014 Felsomat Model FSC 600, FTC 180F Twin 
spindle vertical turning machines, gantry loaders

Fellows Model 10-4 CNC 3-axis Gear Shaper  
with Fanuc Controls, Motors & Drives

2000 Mitsubishi Model GN20A 5 axis CNC Hobber, 8” diameter cap., Fanuc 18i controls

Fellows Model 36-8 12” Riser Cutter  
Elevating Gear Shapers

1997 Gleason Model GTR-250VG CNC 
chamfering, pointing and rounding

Gleason Model 350 GMM CNC Gear Testers, 
updated software 2016 & Renishaw probes

2012 Gleason Model 150 SPH CNC Power Honing machine

2006 Mitsubishi Model SE25A CNC  
Gear Shaper with autoloading

1997 Gleason Model Tag 400 CNC Generating 
Style Gear Grinder 400mm capacity

2005 Gleason Model Phoenix 125GH CNC  
6-axis Gear Hobber, 180-position loaders

mailto:rich@pisellient.com?subject=Referred by Gear Solutions
http://www.pisellient.com
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