CUTTING TOOL,
ENGINEERING

Januar yFebruary 2026 | Vol. 78 | Issue 1

~ From shop to launch pad: How advanced i
~alloys and optimized tooling make next-ge
: : a‘erospape parts possible

. # A ] -ill.
e / L
.‘_ | e [

Y A so infenis issus ¢ N \ |
3 ¢ Big Tools. Bigger Grip _‘
; -

| e Ki||in9 Commodity Mills
' > Holes Done Right



http://ctemag.com

NEW Unique Innovative Double-Sided
6-Edged Insert with a Bottom Locking
Mechanism Designed for Multi-Directional
and High Feed Turning.

Highly Versatile Insert Used in All
Turning Directions. Saves Time
and Provides Productivity Gains
with Back-Turning.

SCAN ME
\aana o550
WA CHINNT INTELLAIEWTLY W\m|gar Co"n .;E#ﬁ
I_ o o I'.;Ii ol it _I



http://www.iscar.com

Table of Contents CUTTING TOOL,
> ENGINEERING.

121 S. Wilke Rd. Ste. 200
Arlington Heights, IL 60005
847-498-9100
www.ctemag.com / www.cteguide.com

January/February 2026 Volume 78 Issue 1

Publisher

Dennis Spaeth
dspaeth@ctemedia.com

Editorial

Gina Stehl, Creative Director
ginas@ctemedia.com

Alan Richter, Editor-at-Large
alanr@ctemedia.com

Contributors

Rego-Fix Tool
. X . . Cutting Tool Engineering regularly features
The powRgrip (PG) 48 p.re.ss-flt toolholder from Rego-Fix Tool is for cutters up to 40 mm. writing by numerous industry experts and
To learn more, read Living Large on page 36.... practitioners, such as Jeffrey Badger,

Christopher Tate and Brandt Taylor.

COVER STO RY Advertising Sales

Kenneth Spaeth, East
20 High-Flying Grades 847-714-0173
Machining aerospace-grade aluminum alloys is manageable when kspaeth@ctemedia.com

using the proper tools and techniques. Tom Tobiason, Central/West
630-248-0686

FEATU RES DEPARTMENTS ttobiason@ctemedia.com

Dave Jones, Central

708-442-5633
28 Don’t Let Milling Make 4: Metalworking Product dmj_jonesmedia@yahoo.com
You Cranky Review William Spaeth, Sales Assistant
An in-depth look into some 8477140182
slots and pockets. 6 bspaeth@ctemedia.com
P Industry News
lls Corporate Staff
32 Days of Milling Past 8 P
Commodity machine tools New Technology Chief Executive Officer
not up to the market's need g DTr?(c_r;ist Spa;th
for process capability 1 O Machinist's Corner e
_— CFO/Director of Sales
34 Reaming Basics Kenneth Spacth
1 2 .y 847-714-0173
Achieving Precision Holes in —<< Ask the Grinding Doc kspaeth@ctemedia.com
Machining Operations Digital Developer
1 4 Workforce Tim Spaeth
36 Living Large Development Ispaeth@ctemedia.com

A run-of-the-mill toolholder

won't cut it when 18 Financing Matters Circulation

aggressively machining with Innovation Network LLC

a large diameter tool. 4 . . cte@circumatic.com
Productive Times cte.circumatic.com

i

Ad Index

ctemag.com/cteguide.com



mailto:dspaeth@ctemedia.com
mailto:ginas@ctemedia.com
mailto:alanr@ctemedia.com
mailto:kspaeth@ctemedia.com
mailto:ttobiason@ctemedia.com
mailto:dmj_jonesmedia@yahoo.com
mailto:bspaeth@ctemedia.com
mailto:dspaeth@ctemedia.com
mailto:kspaeth@ctemedia.com
mailto:tspaeth@ctemedia.com
mailto:cte@circumatic.com
http://cte.circumatic.com
http://www.ctemag.com
http://www.cteguide.com
http://ctemag.com/cteguide.com

When the Long Way Leads to the Shortcut

“Even if you are not in the industry, going to IMTS exposes you to a
new frontier of crazy machinery, connections, and opportunities.
Just walking that show could totally change your career path.”

Roadtripping parents-to-be Jeff and Crystal knew the importance of
planning - and being flexible. They brought an ocpen mind to IMTS =
The International Manufacturing Technolegy Show and found new
technologies, great people - and new ways to do business.

Transform your approach at IMTS on Sept. 14-19, 2026, in Chicage.
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Achieve even higher productivity

E M l ' G E with our variety of end mills.

EvoGrio
Clamping That Keeps Up with Your Toolpaths

Introducing EvoGrip — the next generation of 5-axis modular
workholding from EMUGE-FRANKEN. Engineered for extreme rigidity,
fast changeovers, and repeatable precision, EvoGrip locks down your
parts and your cycle times.

Don’t just hold your work. Own it.

Find out more at:


http://www.emuge.com

Metalworking Product Review
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NIKKEN

ROI ANALYSIS. Lyndex-Nikken's new EZ-SmartTower enables INSERTS WITH 25° CORNER ANGLE ENHANCE

machine shops to seamlessly monitor and analyze production PROFILING. Tungaloy Corp. expanded its Y-Pro Series of inserts
data for up to 30 machines - all from a single, centralized with the addition of precision-ground YCGT inserts featuring
computer. The machine tracking solution logs machine cycle a 25° corner angle for enhanced profiling and undercutting
counts, records idle, cycle, and error times for spindle efficacy performance. The expansion is Tungaloy's response to a growing
tracking, and captures operator, machine and part data for demand for such high-precision inserts, especially for applications
comprehensive analytics. The EZ-SmartTower is said to provide such as fitting components on automatic lathes, medical implants
real-time machine analytics to help shops make data-driven and shafts. Ideal for complex turning operations, the Y-Pro Series is
decisions and maximize productivity. also compatible with multitasking machines and automatic lathes.
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BIG

BIG DAISHOWA

PILOT STEP DRILL IMPROVEMENTS TIMES THREE. THREADING TOOLS FOR SAFETY CRITICAL
The Sphinx Drinox Pilot Step Drill at 3 x D from BIG DAISHOWA APPLICATIONS. The Self-Lock Threading Tools line from
features a unique design that delivers up to three times longer EMUGE-FRANKEN USA recently expanded with additional Threads-

tool life, three times higher coolant-through output and three All/Aero Thread Mills, including new 2 x D sizes from #5-40 to
times faster drilling, according to the company. Available in 1"-12 and 3 x D sizes ranging from #2-56 to 1"-12. The thread
diameters from 0.70 mm to 3.00 mm, the Sphinx Drinox features  mills feature helical flutes, multiple teeth and TIALN-T46 coating,
coolant-through channels to maximize the coolant output. The producing self-locking threads ideal in demanding industry
newly developed TiSiN ultra-thin coating reportedly ensures high  applications such as aerospace where nickel alloys, titanium and
tool sharpness. stainless steel are the norm, according to the company.

Higher tool life compared to most commercially
available solid ceramic end mills.

Productive Operations Proven Performance

«  Slotting « Heat-Resistant Super Alloys
«  Pocketing « (astlron

- Face Milling

Greenleaf Corporation is ISO 9001 Certified
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Industry News)

OCTOBER 2025 CUTTING TOOL ORDERS JUMP 14.7%
OVER OCTOBER 2024

hipments of cutting tools, measured by the Cut-
Sting Tool Market Report (CTMR), a collaboration

between AMT — The Association For Manufac-
turing Technology and the U.S. Cutting Tool Institute
(USCTYI), totaled $250.1 million in October 2025. That
represents a 12.7% increase over the previous month
— September — and a 14.7% jump over the monthly
cutting tool consumption reported in October 2024.
Year-to-date shipments trended positively for the first
time this year and totaled $2.13 billion, up 0.6% from
the same period in 2024.

“The latest three-month trend is looking more
promising, but our industry is still flat to down over
the past year,” said Mike Stokey, president of USCTI.
“| believe our industry is cautiously optimistic that
2026 will be slightly better than 2025. Obviously, that
could change quickly based on any changes to eco-
nomic policies.”

Costikyan Jarvis, president of Jarvis Cutting Tools, said:
“The very strong October 2025 results are likely the re-

Monthly U5, Cutting Tool Orders
October 2021 — October 2025

CTMR

& AMT [ETAD

== - —_

sult of several one-time factors driving demand rather
than a new baseline; however, the overall picture contin-
ues to show a slow rise in industrial output, with the prom-
ise of more growth in 2026. The year-to-date 2025 data
versus 2024 data show a strengthening trend consistent
with other economic indicators. This suggests that indus-
trial manufacturing is looking at a much better 2026 than
2025."
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Grind better.

Tool Blank Preparation Machines
Reduce cost and increase throughput!

Auto-Cut
Cut-Off Machine

Cut-Prepoint-Chamfer
Machine

- & IMTS2026

Booth #237233

Building and Servicing Machines Since 1983!

RushCut
Cut-Off Machine

End Profile
Grinding Machine

& AMT

Proud Member

See our full line at rushmachinery.com
(800) 929-3070 « +1 (585) 554-3070 » mail@rushmachinery.com « Rushville, NY USA
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US METALWORKING MACHINERY ORDERS SURGE 40%
YEAR-OVER-YEAR IN OCTOBER

ew orders of metalworking machinery, mea-
N sured by the U.S. Manufacturing Technology

Orders Report (USMTO) published by AMT —
The Association For Manufacturing Technology, to-
taled $538.9 million in October 2025. This was a 9%
increase from September 2025 and a 40.3% increase
from October 2024.

Machinery orders tracked by USMTO through Octo-
ber 2025 totaled $4.47 billion, a 19.7% increase over the
first 10 months of 2024.

Both the value and the number of units ordered in
October were the highest since March 2023. It was the
third month in 2025 to surpass $500 million in new ma-
chinery orders — the most since 2021, when six months
saw investments above $500 million. Despite wide-
spread fears about the economy, manufacturers con-
tinue to invest in metalworking machinery due to re-
newed tax incentives and sustained demand for manu-
factured goods from both consumers and government
entities.

October orders from contract machine shops, the
largest customer of manufacturing technology, were
the largest since March 2023. Despite the high dollar
value, the number of units ordered was the same as in
September 2024, but with a 13.2% lower order value.
The trend of expanding average order values in this in-
dustry underscores the increased demand for automa-
tion at all levels of the supply chain.

October saw the highest order value from aerospace
manufacturers since March 2025. This investment
comes one month before the end of the government
shutdown, which saw a significant number of Penta-
gon contract announcements, as well as the end of the
Boeing defense workers’ strike. These developments
could foreshadow additional orders before the end of
the year, given the sector’s rising capacity constraints.

Manufacturers of engines, turbines, and other power
transmission equipment also increased orders signifi-
cantly in October, reaching their highest value since
February 2023 and the highest number of units since
March 2022. Continued demand for electricity from
data centers is prompting additional investment in new
generation capacity and extending the life of some
coalfired plants that were slated for decommission.

While numerous experts have predicted a mild in-
dustrial downturn in 2026, opportunities remain for
manufacturing technology providers in sectors that
have been outperforming the overall economy. cre
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BY TAPMATIC

$hesurr-Z

Deburr parts quickly and
consistently on the CNC
machine eliminating the
need for tedious hand work.

The Deburr-Z floats in both
compression and extension
DEE””‘Z allowing the cutting tool to
g = follow the top edges or
: underside edges of the work
I piece, even when these are not
clearly defined like in the case of
castings and cross holes.

Adjust the force to increase or
decrease the pressure
depending on the type of
material and desired edge break.

A wide
range of bur
cutting tools
are available
to suit your
particular
application.

Also recommended for
engraving. The compression
float allows a faster approach to
the work piece, and marking on

curved surfaces.

Made in the U.S.A.

Please call us at prim See the
800-854-6019, &y DeBurr-Z
e-mail info@tapmatic.com, in Action!

or visit our website
www.tapmatic.com.
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New Technology ,

DEBURRING DEBUTS

By William Leventon

achining firms in North
America have a couple of
new toolholder options de-

signed to help users automate and
improve edge-finishing operations.

The products are additions to the
FM-DBRY? line of deburring hold-
ers developed by the Japanese
firm Kato Manufacturing Co. Ltd.
and sold in North America by Bel
Air Finishing Supply Corp. in North
Kingston, Rhode Island. Patented in
Japan and suitable for CNC machin-
ing centers and robotic systems,
FM-DBR7 holders feature special
load mechanisms that enable front-,
back- and dual-side deburring in a
variety of production scenarios.

Traditionally, deburring has relied
heavily on manual processes that
require a good deal of time-con-
suming setup and maintenance and
also produce inconsistent edge-fin-
ishing quality, noted Steve Alviti
Jr., vice president of Bel Air Finish-
ing. Alviti said the quality issues
“were especially significant during
high-volume production, where
you get a lot of variance and re-
jected pieces.” So Kato's goal was
to create reliable toolholders that
can adapt to some variety in part
tolerance in order to allow stable
deburring that can be maintained
during long hours of continuous
machining.

New to the North American mar-
ket, Kato's FM-DBR7-1D series de-
burring toolholder is designed for
automated top and bottom (tension
and compression) deburring of ma-
chined holes in one pass, eliminat-
ing tool changes. By compensating
for workpiece dimensional changes
during production runs, its tele-

8 JANUARY/FEBRUARY 2026

Bel Air Finishing

The FM-DBR7-1D series includes three holder options that each provide a specific spring load

for different cutting-pressure requirements.

scopic compression/tension mech-
anism is meant to ensure consistent
deburring volume and stable cut-
ting performance even in high-mix,
variable-batch operations. Origi-
nally developed for cast iron, the
1D series now includes three holder
options that each provide a spe-
cific spring load — light, medium or
aggressive — for the different cut-
ting-pressure requirements of a va-
riety of materials, including alumi-
num and stainless steel.

Bel Air's other new holder offer-
ing is a product recently introduced
by Kato, the FM-DBR7-SC, which is
designed specifically for front-side

|
about the author

William Leventon
is a contributing
writer for CTE.
Contact him at
609-920-3335

or wleventon@
gmail.com.

deburring and chamfering. The SC
features an adjustable spring-load
mechanism that maintains consis-
tent cutting pressure during ma-
chining of parts with minor height or
dimensional variations. The unique
four-stage mechanism can switch
between pressures ranging from
"soft” to “very hard.”

Like the 1D series, the SC has a
telescopic design meant to reduce
chatter and over-cutting in order to
ensure smooth surface finishes and
repeatable results. The telescopic
motion of the Kato holders pro-
duces less runout than other prod-
ucts with a similar telescopic feature
available in the market, Alviti said.
"We've tested our products versus
the competitor’s, and you can really
see the difference at the tool point
of the holder.”

In addition, Alviti pointed out that
the Kato holders are short and slim.
“Ours are about 80% the size of the

competitor’s,” he said. “So the risk
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Bel Air Finishing

W616 series 90° carbide rotary burs allow both top

and bottom deburring of machined holes.

of interference is much lower, and
the ability to get into the workpiece
you're deburring is greater.” He also
noted that, the Kato units have a
dust-proof cover that prevents chips
and contaminants from getting into
the holders, which helps to ensure
high performance for longer peri-
ods of time.

Available accessories for both
Kato holders include the compa-
ny's W616 series 90° carbide rotary
burs. Alviti explained that a 90° cut-
ting-edge offset to the center al-

lows both top and bottom deburr-
ing of machined holes.

What impact can the Kato hold-
ers have on an actual deburring pro-
cess? In one case reported by Bel
Air, a machine tool manufacturer
making FC200 cast iron parts with a
vertical machining center switched
from manual deburring to an au-
tomated process. According to Bel
Air, the customer’s manual deburr-
ing operation took approximately
20 minutes per workpiece, with vari-
ations in processing time and qual-

ity depending on the operator. But
by changing to an automated pro-
cess that includes FM-DBR7-1D
holders, the shop achieved consis-
tent, stable quality while dropping
deburring time to 1.5 minutes. The
customer also noted that Wé16 ro-
tary burs provide significantly lon-
ger tool life than a brush-type tool
from another manufacturer that had
previously been tried.

Although deburring toolholders
meant for automated operation are
fairly common these days, the Kato
holders are unique in their ability to
handle variances in edge tolerance,
Alviti said. “If you need that fea-
ture and you're doing high-volume
or high-end/high-value products,
these holders will be very success-
ful for you.” cre

Blaser.

SWISSLUBE

Your approved
partner for the
aerospace industry.

Let us show you that the right metal-
working fluid is smart investment,

big results. A powerful lever on your
overall costs, with positive effects on
tool life, cycle time, workpiece quality
and machinist satisfaction.

Test us. It's worth it.
blaser.com/aerospace

iz

Our Liquid Tool. Your Success.
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Machinist’s Corner

A GRIPPING 5-AXIS MILLING TALE

By Brandt Taylor

he five-axis milling process
Tcontinues to expand and

evolve as machine tools and
toolingbecome more capable. Asan
example, | recently learned about a
new workholding system introduced
to the market by EMUGE-FRANKEN
USA in 2025 that features new vises
for five-axis milling that are capa-
ble of considerably more clamping
force than those offered by other
companies. Before | fully explain the
significance of this increased capa-
bility — to me, at least — it would
help for you to know the technolog-
ical advancements | have witnessed
throughout my career.

When | went to engineering
school in the 1960s, | learned For-
tran programming using IBM punch
cards to communicate with a com-
puter that had a footprint of 300
square feet. When | started my
shop, the first machines | bought
were a manual milling machine and
lathe. | soon learned about com-

Figure 1

Figure 1 shows some of
this tooling mounted
on a rotary table and
holding a strut made in
one setup on a five-axis
milling machine.

10 JANUARY/FEBRUARY 2026

puter numerical control and that
CNC milling machines could do
linear and circular interpolation of
the different axes on a three-axis
mill. That simplified my work and in-
creased my income.

At that time five-axis milling was
impractical. The computer power
and memory were not up to the task.
Then the PC revolution changed all
that. Now | have a cell phone with
orders of magnitude more process-
ing power and data storage than my
first computer — an IBM mainframe
owned by the University of Massa-
chusetts and housed on the second
floor of the engineering lab building.

These days, five-axis milling has
become not only practical but at-
tractive.

To be clear, I'm talking about
five-axis milling machines that have
three linear axes of motion — X, Y
and Z — and have a trunnion, ro-
tary table assembly attached to the
X and Y drive mechanisms in place
of a rectangular T-slot table. The
trunnion and rotary table provide

two axes of rotary motion, A and B.
The A axis of the trunnion is paral-
lel to the X axis, and the rotary table
is mounted to the trunnion so that
the face of the rotary table is paral-
lel to the X-Y plane when the trun-
nion is at 0°. The trunnion may ro-
tate 90° or alternately +/-90°. In ei-
ther case, the face of the rotary
table becomes parallel to the X-Z
plane. With this degree of motion, a
cube held against the face of the ro-
tary table can have its top and four
sides positioned by the rotary mo-
tion for machining. Then each of the
five faces can be machined by the X,
Y and Z motion of the mill. Various
intermediate angular positions can
be indexed — or different axes can
be interpolated — so in one setup
a part like the one shown in figure 1
can be made.

For the part in figure 1, the work-
piece is mounted into the vises,
then the start button is pushed.
Now the operator is free to work on
other tasks until the job is finished.
The part is completed by removing




the two standoffs that were created
in the five-axis machining process.
That's productivity.

Another thing: spiral toolpaths
can be generated when an axis of
rotary motion is interpolated with an
axis of linear motion. That is the cor-
rect geometry for mechanical de-
vices that move fluids such as boat
propellors, centrifugal pump impel-
lers and turbine blades.

Back to Workholding

EMUGE's new workholding sys-
tem, EvoGrip, is specifically de-
signed for five-axis milling. It in-
cludes nine different vises, base
plates with zero position indexing,
riser blocks and a large variety of
vise jaws. It is all designed to allow
maximum accessibility of a cutting

tool to the workpiece.

With five-axis milling it is advan-
tageous to grip the workpiece with
a small clamping surface area. If
the clamping area of a workpiece
has indentations that mate with
protrusions on the face of the jaws
that clamp the part, more work-
holding force can be produced

about the author

Brandt Taylor is
owner of Ber-
lin, Massachu-
setts-based Taylor
Engineering, a
machine shop
and manufacturer
of lathe chuck jaws. He can be
reached via email at gbrandt
taylor@gmail.com.

per unit of surface area than would
be possible on a workpiece with
smooth surfaces. For this reason,
hydraulic presses are used to in-
dent the surface of a workpiece
for gripping before the part is
mounted into a vise.

EMUGE's new vises can produce
enough force so that the surface of
a workpiece can be indented in the
vise on the milling machine. Thatis a
bit of evolution in workholding tech-
nology. Even though the part in fig-
ure 1 sticks out of the vises a consid-
erable distance in the Z direction,
two EvoGrip vises can be used so
the part can be made safely, to spec
and in a good cycle time.

In next month’s column I'll get
into the nuts and bolts of this new
modular workholding system. cie

Automation in a Compact Design

RoboTrex Compact

* More Space Saving

* More Vises in a Compact Space

» More Cost-Efficient

You think you can't afford automation?

You can't afford not to!

lang-technik-usa.com

EJLANG

TECHNIK-USA
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Ask the Grinding

Doc
>

ID TAPER

By Jeffrey Badger, Ph.D.
ear Doc: We constantly bat-
tle taper in ID (inner-diam-

Deter) grinding, especially
when the hole is deep. It's as if the
wheel is just riding over the work-
piece. What can we do?

The Doc replies: ID grinding suf-
fers from a major problem: a lack
of stiffness in the spindle. When

the wheel is inside the workpiece,
the spindle deflects. Unfortunately,

it doesn't deflect upward, it de-
flects at an angle. This creates taper.
Some grinders call it “bell mouth.”

Let's examine how to cope with
that taper.

The accompanying ID Spindle
Deflection chart shows work done
by grinding greats Robert Hahn
(1916-2021) and Richard Lindsay
(1934-2018). When the wheel first
contacts the workpiece, it doesn't
grind. It just rubs. Material isn't re-
moved. Then, when the force gets

to about 2 kg (4.4 Ibs.), the wheel
starts to plow the workpiece. Ma-
terial is removed, but slowly, with a
lot of rubbing and heat generation.
Then, when the normal force gets
to around 7 kg (15.4 Ibs.), we finally
start removing material.

Look at the spindle deflection at 7
kg of force. It's 14 pm (0.0006"). That's
not insignificant; it's causing taper.
And we have to plunge even deeper
(with a bigger normal force) to start
to get significant material removal.

ID Spindle Deflection®
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During sparkout, we're not plunging deeper. In fact,
we're not plunging at all. So, the wheel just rides over
the workpiece not removing much material. Or per-
haps none. To complicate matters, we have coolant hy-
droplaning. This can create even more deflection than
the grinding.

What can you do? Here are a few options to use
during finish-grinding and sparkout:

Decrease your wheel speed — drastically. Perhaps to
one-quarter of standard speed or even less. (Yes, this
does violate the Grinder's Rule of “dress & grind at the
same RPM."” But we'll live with that.)

Reduce your wheel width. An easy way to do this is to
dress off a bit of your wheel width. It doesn't need to be a
lot, maybe 0.002" to 0.003" (50 to 75 pm). This is enough
to prevent contact. These first two steps will push the
characteristic curve to the left, meaning we can move
from rubbing to cutting without needing a huge nor-
mal force (and huge spindle deflection). Plus, decreas-
ing your wheel speed and reducing your wheel width in-
creases the Grit Penetration Depth, so the grits are tak-
ing a bite out of the workpiece — not just rubbing it.

Dress sharp. If you can't get the surface finish you
want, use a smaller grit size. But at all costs, avoid a dull
dress.

Reduce your cooling to a trickle. Yes, this reduces
heat-sucking and lubrication. But we're doing spark-
out. We can live with it. This will reduce or eliminate
coolant hydroplaning, which is a big chunk of spindle
deflection.

Finally, keep the wheel on the part. Don't exit. When
you exit, the wheel contact width gets smaller and
smaller, decreasing deflection to zero and creating
even more taper.

Of course, the specific values for this characteristic
curve change with different workpieces and different
wheels. But the general trend applies to all grinding:
rubbing, then plowing with low material removal, and fi-
nally cutting with significant material removal. We need
cutting, and we want it at a small force.

Play around with all of these steps and see what hap-
pens. And don't be timid about it. We're doing spark-
out, not rough grinding. Don't reduce things by 10%.
Reduce them by 75%. Or more. We can live with a super
low wheel speed. We can live with a thinner wheel. We
can live with poor cooling. Our primary goal is to get
that wheel to bite into the workpiece. cte
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BRIDGING THE AWARENESS GAP

By Terry M. Iverson

ommunities throughout the

U.S. have a renewed — if not

new-found — appreciation
for the U.S. manufacturing indus-
try. A year of tariff-induced uncer-
tainty along with the painful lessons
learned from supply chain disrup-
tions caused by the Covid pan-
demic have triggered an epiphany
— people now better understand
why our country needs a stronger
manufacturing sector.

To nurture this epiphany, how-
ever, we in the industry need to
take action. Striking now with a fo-
cused campaign of inspiration, edu-
cation and action is what is needed

in order to capitalize on this mo-
ment in history. We did this back in
WWII when our country needed war
supplies, but there was a shortage
of labor. So the government called
on women to join the workforce
to help in factories supporting the
war effort. Not only did the appeal
work, it inspired a symbol of female
empowerment known as “Rosie the
Riveter” that remains a powerful
icon today. Keep in mind, the gov-
ernment's effort succeeded at a
time when mass communication
consisted mostly of radio, news-
papers, posters and movie-house
newsreels.

Today we have a plethora of
media options at our fingertips that

Middle school students attend a Camp CHAMP at the College of DuPage in Glen Ellyn, llinois.
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make it infinitely easier to reach a
wide audience with the news that
U.S. manufacturing offers lucrative
and rewarding career opportunities
that do not require a four-year col-
lege degree. That said, the general
public’s awareness of manufacturing
career opportunities remains low.

| have always said that if young
people do not want to go into manu-
facturing for a career, that's fine. But
let's make sure they get a chance to
consider a manufacturing career.
That's not likely if they're not even
aware manufacturing careers exist.

Most Americans remain unaware
of manufacturing careers and the
importance, relevance and oppor-
tunities that exist within our indus-

1)




try. If we as an industry can increase
that awareness among Americans,
we should be able to increase the
applicant pool for unfilled manufac-
turing jobs.

Unfortunately, the solution is not
that simple. The awareness prob-
lem is not one-dimensional. The
problem isn't just that manufactur-
ing careers are no longer on the
American radar; it's that parents
who are aware of manufacturing
careers often are holding onto an-
tiquated ideas about what various
manufacturing jobs entail.

This is not your grandfather’s
manufacturing industry anymore.
Technology leads the way with the
word “advanced” usually preced-
ing the word manufacturing as a
descriptive connotation. The dark,
dingy and dead-end descriptors
have been replaced with words like
bright, challenging and lucrative.

Teachers and guidance counsel-
ors are still getting up to speed with
regard to today's manufacturing ca-
reer opportunities.

Another problem facing the in-
dustry is the idea that automation
will eliminate the need for employ-
ees. So, the dead-end thinking
goes, why go down a career path
with no future.

We know Americans generally
think automation means replacing
workers. Meanwhile, those of us in-

volved in the industry understand
how automation guarantees a future
by improving global competitive-
ness. Automation also necessitates
a higher level of critical thinking skills
for programming, trouble-shooting,
installing and monitoring machine
cells with automation.

Our political leaders (on both
sides of the aisle) and media often
minimize the importance of man-
ufacturing related issues. Because
of a general lack of understanding,
or just ignorance, these issues are
viewed as not newsworthy without
the flash and or shock value break-
ing news seems to require.

Eliminating the Awareness Gap
Manufacturers need to look in dif-
ferent sectors to build out the work-
force. The female gender, people of
color and special needs applicants
need to be an area of focus. We can
no longer afford to overlook any po-
tential talent in our communities.
Our owners and HR departments
should experience a reboot on hiring
and advocacy for their job openings.
Additionally, we as a manufactur-
ing community need to speak of our
careers and job offerings with pride.
We need to actively educate our
friends, family and peers as to the
excitement, challenge and intrigue
manufacturing careers offer. Man-
ufacturing associations, state MEPs

and manufacturing alliances need to
join together like never before.

If we all work together, we have a
chance to speak with a singular, fo-
cused message about manufactur-
ing career opportunities. With so
many media options available mak-
ing it possible to reach a wide audi-
ence, it's more imperative than ever
for the industry to speak with a sin-
gular coherent voice. I'm not say-
ing stand-alone efforts by various
manufacturing organizations is the
problem, mind you. I'm saying all
those efforts become much stron-
ger and more effective when they
become part of a coordinated, con-
sistent messaging effort.

Vision for this Column

My vision is that we should have
a national view. There are so many
parts of our country that are home
to vital manufacturing companies,
but they are invisible to the general
public. People drive by our biggest
and best manufacturing plants with
no knowledge about what takes
place inside the four walls of these
facilities. By participating in Man-
ufacturing Day events, we can in-
vite the public inside and open up a
whole new world of understanding
and appreciation.

In future columns, | plan to high-
light a variety of workforce devel-
opment efforts that have been suc-

about the author
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cessful and may help guide your
own efforts down the road. | will
highlight stories and examples of ei-
ther people or communities having
success and swinging the pendu-
lum in the direction of acceptance
and appreciation of what has been
misunderstood for far too long.

Getting in Ship Shape

Some of the key ships for our suc-
cess going forward must include in-
ternships, apprenticeships and men-
torships. These models are key to
get back to the old school models
that have been successful in the past,
and can be successful again. We may
have to tweak some things, but it is
very possible, very doable and very
necessary. Maybe internships need
to precede apprenticeships. Maybe
reverse mentoring needs to be a
part of every mentorship model.

Public-Private Partnerships

In my second book, Inspiring
Champions in Advanced Manufac-
turing, | featured two front covers.
One was for parents, the other for
students. I'm planning a third book
that will address education and in-
dustry. This is where the discon-
nects lie and have existed for way
too long. If we can have industry
talk in the same language as educa-
tors and have educators walk in the
same shoes as industry leaders, we
would have much to gain.

Call to Action

Changing our culture will not be
easy! Parents need to get involved in
learning more about options for their
children. Manufacturers needto lead
the way in inspiring parents and chil-
dren alike to learn about manufac-
turing careers. Our political leaders
will need to help our educational sys-
tem retool a bit to acknowledge the
viable and lucrative career opportu-
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nities that manufacturing offers. We
can not afford to have our youth get
degrees from universities that cost
way too much in money and time,
and don't lead to careers that have
anything to do with their degrees.
Our media needs to rediscover man-
ufacturing, rather than overlooking
its urgency and promise.

We need an awareness campaign.
CHAMPION Now was born in 2012
to be exactly that. Support for such

of high school student mentors.

a noble effort has been missing from
all parts of the community. A pre-
cious few have joined in and have
been noble in their volunteered and
financial contributions. We need a
volume exponentially larger. Our
communities all over the country
are large, but our informed fraterni-
ties and sororities are very small. We
need more to join the financial led-
ger for change to happen, for the
betterment of all. Write a check, buy
a Camp CHAMP, sign up to volun-
teer in some fashion, recruit for the
organization.

Our youth are our future CHAM-
PIONS. Camp CHAMP is looking
to inspire our future manufacturers,
leaders and CTE teachers. We need
to get the word out in the communi-

Camp CHAMP brings hands-on machining experience to middle school students with the help

ties that otherwise would not have a
chance to learn about manufactur-
ing careers. This pop-up portable
camp inspires middle schoolers to
pursue a technical education path.
A mentorship element allows high
schoolers to not only appreciate
the fine art of mentorship, but gives
them an opportunity to gain teach-
ing experience while inspiring and
leading students to manufacturing
success and excellence.

Passing the Torch

| am a Baby Boomer. As such, |
am painfully aware that we are leav-
ing the work force in droves. We are
old, and we have done our time.
But we are more than willing to pass
the torch and, in the process, pass
on our tribal knowledge. However,
that torch might have to be re-ig-
nited with a multicolored digital
flame and a 3D-printed base with
a humanoid robot carrying it. Who
knows what future machining pro-
cesses will look like, what they will
cost and how they will be perceived.
Al has not yet defined its place in
manufacturing, but rest assured it
will — and soon! Together we can
pass the torch, but everyone has to
play their part! cre
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Financing Matters

PROTECTING CASH FLOW

By Tom Stamborski

recision manufacturing com-
P panies operate in a capital-in-

tensive environment where
long payment cycles, material vol-
atility and rising labor and equip-
ment costs can put continuous
strain on liquidity. While opera-
tional efficiency and quality im-
provement receive significant at-
tention, one factor ultimately de-
termines a company’s ability to
grow, invest and withstand vola-
tility: a stable, well-structured ap-
proach to financing.

Cash flow interruptions —
whether caused by extended cus-
tomer terms, project delays or un-
even order patterns — can rip-
ple through the business quickly.
Maintaining reliable access to
working capital is essential for pro-
tecting production schedules, sup-
porting vendors, securing materi-
als and keeping the organization
financially resilient.

The Cash Flow Challenge

Precision manufacturing compa-
nies often work with OEMs and in-
dustrial customers that operate on
45-, 60- or 90-day terms. During
that waiting period, manufacturers
must still fund material purchases,
tooling, coatings, labor, transporta-
tion and equipment maintenance.

Traditional credit from banks
can help, but that doesn't always
scale with the pace of production
or the timing of customer pay-
ment cycles. Companies with con-
centrated customer bases, rapid
growth or project-driven revenue
often find their borrowing avail-
ability fluctuates exactly when sta-
bility is most needed.
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For these manufacturers, a fi-
nancing strategy built on flexibil-
ity — rather than rigid traditional
lending limits — provides a signifi-
cant operational advantage.

Factoring: Immediate Liquidity
Based on Completed Work
Factoring has become an increas-
ingly practical cash-flow tool for pre-
cision manufacturers with strong B2B

receivables. By advancing funds on
open invoices, factoring eliminates
the lag between shipment and pay-
ment, converting receivables into
same-day working capital.
Key advantages of factoring:
* immediate access to cash tied
directly to production output,
e financing that scales auto-

about the author

Tom Stamborski
is president of
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Corp., a princi-
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matically as sales increase,

®* no requirement for addi-
tional hard collateral beyond
invoiced A/R,

e predictable funding even
when customer terms extend
or project timing shifts, and

® support for vendor payments,
payroll and material purchas-
ing without disruption.

For companies operating on thin

margins or managing multiple jobs
simultaneously, factoring acts as
a stabilizer, ensuring essential ex-
penses are covered regardless of
how long customers take to pay.
Beyond providing liquidity, factor-
ing also creates operational clarity.
Manufacturers gain more predict-
able cash-flow timing, which simpli-
fies planning for material purchases,
subcontracting and machine utili-
zation. It also reduces the financial
strain created by large, long-running
projects where costs accumulate for
weeks or months before invoices
are eligible for payment. Factoring
helps convert complex production
schedules into a consistent financial
rhythm, allowing companies to man-
age growth without tying up cash
in outstanding receivables. In many
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cases, it becomes the foundation
that supports reliable production
flow during both peak demand and
seasonal slowdowns.

Strengthening Cash Flow with
Layered Financing Tools

While factoring is a strong foun-
dation, precision manufacturers
often benefit from blending multiple
financing methods to create a more
resilient working-capital structure.

Equipment Financing— CNC ma-
chines, grinders, automation tools,
inspection systems and robotics
represent significant capital invest-
ments. Financing equipment pur-
chases — rather than paying cash —
keeps liquidity available for day-to-
day operations. Longer amortization
schedules also align payments with

the useful life of the asset.

Purchase Order Financing— For
large or material-intensive jobs,
purchase order (PO) financing cov-
ers upfront raw-material costs be-
fore production begins. This is es-
pecially valuable when customers
require extended terms or when
suppliers demand deposits.

Inventory Financing — Manufac-
turers carrying high-value alloys,
specialty materials or pre-machined
blanks can convert that inventory
into a borrowing base. This unlocks
capital tied up in stock without sacri-
ficing production readiness.

A More Stable, Predictable
Financial Foundation

Precision manufacturing compa-
nies that adopt a strategic, multi-lay-

ered financing approach reduce
their dependence on customer pay-
ment timing and smooth out the nat-
ural volatility of project-driven work.
By strengthening liquidity, compa-
nies protect production capacity,
avoid unnecessary borrowing stress
and maintain the flexibility to invest
in equipment, people and technol-
ogy when opportunities arise.

In an industry where financial
stability is just as important as ma-
chining accuracy, protecting cash
flow is not simply an accounting
concern, it is a competitive advan-
tage. The companies best posi-
tioned for long-term success will
be those that build a financing
strategy capable of supporting
both today’s production demands
and tomorrow's growth. cre
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HIGH-FLYING
GRADES

Machining aerospace-grade
aluminum alloys is manageable
when using the proper tools
and techniques.

By Alan Richter

Il aluminum alloys are not created equal.

‘ N One of the most commonly machined alu-

minum alloys is 6061 because it is cost-ef-

fective and has the physical properties required for
many applications.

“It's really a baseline, go-to aluminum alloy,” said
Troy Marusich, R&D engineer for Maple Plain, Min-
nesota-headquartered Protolabs Inc.

However, when a lightweight metal is needed to
provide a higher level of tensile strength while of-
fering outstanding fatigue resistance and enhanced
corrosion resistance, such as for aerospace compo-
nents, part manufacturers frequently turn to 2000
and 7000 series aluminum, such as 2024 and 7075.
“They were designed for that,” Marusich said. “You
will see those in a lot of airframe applications — so
components that need to be lightweight and high
strength. It could be drones or anything that leaves
the ground.”

In addition to providing CNC machining services
for a variety of industries using a host of workpiece

Protolabs

Protolabs worked with the National Aeronautics and Space
Administration Goddard Space Flight Center, where NASA
generatively designed a hypothetical collection apparatus for the
Artemis space mission. Protolabs machined and delivered the
6061 aluminum part in 36 hours.



Protolabs’ CNC machining facility in Brooklyn Park, Minnesota.

materials, Protolabs provides injection molding,
3D printing and sheet metal fabrication services.
"Today, we're about $500 million in revenue,” he
noted. “In a year, we might see 50,000 unique cus-
tomers that have ordered parts from us.”

In addition, the manufacturer developed Proto-
labs Network, with offices in Chicago and Amster-
dam. The network of independent manufactur-
ing partners is hand-picked by Protolabs, Marusich
said, to outsource work that Protolabs does not
have the capabilities to perform at its facility. “We
work very closely with them on making certain that
they are high quality, and they are able to deliver
on time. It's all available on an e-commerce plat-
form, so our customers come in and it’s fairly trans-
parent to them.”

The aerospace alloys, which are also used in
other industries, are stronger while consuming
more power to machine them than other aluminum
alloys, but the objective is still to remove material
quickly while imparting a fine surface finish, Maru-
sich explained.

“A poor surface finish can lead to degradation in
strength and toughness,” he said. “We're avoiding
chatter and vibration in our systems, and because

we're doing high-speed machining on these, we
want to go in and dynamically tune the processes
to avoid these chatter regimens.”

Depending on the application, Protolabs also
offers:

* post-processing options for machined metal
parts, such as anodizing to improve part dura-
bility and add color,

® bead blasting to provide a uniform finish and
light texture, and

e electroless nickel plating to deliver a wear-,
abrasion- and corrosion-resistant finish.

When machining aerospace aluminum, Maru-
sich said the manufacturer removes both mate-
rial (internal bulk) stress that can cause part distor-
tion and induced stress from the machining pro-
cess. Part bending is usually driven by internal bulk
stress, and part twisting is typically driven by ma-
chining stress.

Aerospace aluminum is used to produce a large
array of components, but the high-performance
parts often have long, slender features, deep pock-
ets and/or thin walls, he noted. Producing those
features can require a high buy-to-fly ratio — the
weight of the initial workpiece material compared

Protolabs
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to the weight of the final product.
The ratio might be 10-1 or even
20-1. "That would be about 95% of
the parent material that you're re-
moving to get that final part.”

Tools of the Trade

With a high buy-to-fly ratio and
high-velocity machining at spindle
speeds up to 30,000 rpm or more
for aluminum aerospace parts, a
large quantity of chips is created
quickly that must be controlled and
managed at that rate, said Steve
Oszust, product development man-
ager/lead tool design engineer for
Fullerton Tool Co. Inc. in Saginaw,
Michigan. “You start with a 1,200-
or 1,800-Ib. billet, and you finish
with a 70- or 100-lb. part. There's a
ton of swarf that has to come out.”

To create those chips, the tool-
maker produces a variety of cutting
tools, with the 3833 AlumaMill G3
being the lead tool in its repertoire,
Oszust said. The three-flute endmill
is highly polished, has a specialty
helix and an engineered rake core,
and is suitable for roughing, finish-
ing, plunging and ramping. Fuller-
ton also offers the two-flute 3825
AlumaMill and the three-flute 3835
AlumaMill with a higher rake angle.
“The G3, for the most part, is going
to be our workhorse unless you're
looking at big structural compo-
nents. Then it's the 3802/3803
AlumaMillHV series.”

For ferrous applications, the rake
angle is from é° to 10°, whereas the
rake angle for nonferrous applica-

-
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Fullerton Tool

The 3833 AlumaMill G3 is a high-performance endmill with three flutes for roughing, finishing,
plunging and ramping aluminum and other nonferrous metals.

Fullerton Tool

Fullerton Tool's 3802/3803 AlumaMillHV series is for machining large structural nonferrous

components.

tions starts at 10° or 12°, excluding
high-silicon aluminum, and goes to
20°, he explained.

To drill aerospace aluminum,
Oszust said Fullerton makes the
1565 AlumaDrill, which is also suit-
able for drilling titanium, compos-
ites, graphite, plastics, brass and
copper. The three-flute “go-to” drill
for nonferrous applications has a
hybrid spur point where the tool's
center comes to a 90° point and
backs off to about 130° to enhance
penetration. “It's easily self-center-
ing in round or unparallel surfaces,
so it's very forgiving. Feed rates on

it are very fast. It pulls chips that
look like tin foil.”

What distinguishes aerospace
aluminum, such as 2024 and 7075,
from other aluminum alloys and
can make them more challenging
to machine is their percentages
of alloying elements. Alloying ele-
ments such as copper, magnesium
and zinc are relatively gummy, or
sticky, Oszust explained, and can
cause workpiece smearing. “If you
don't have a good, polished edge,
you can definitely impart some of
the parent materials, or alloying el-
ements, into the cutting edge and

I
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For more information from Fullerton
Tool about its AlumaMill G3 cutting
tool, view a video presentation at www.
ctemag.com by scanning the QR code
with your smartphone or entering this
URL on your web browser: https://
gr.ctemag.com/25xzi.



mailto:alanr@ctemedia.com
http://ctemag.com
http://www.ctemag.com
https://qr.ctemag.com/25xzi
http://www.ctemag.com
https://qr.ctemag.com/25xzi
https://qr.ctemag.com/25xzi

o Ingersoll

Cutting Tools

Tnple Pla y

New Diameters, New 8xD Bodies and
New Flat Bottom Tips!

* 3-Flute geometry provides up to 50%
increased feed rate!

» Self-centering tips provide excellent hole
precision & phenomenal surface finishes

it B 9
* Multiple diameters accommodated Self-Centering Tip '
with a single body f

* [nnovative quick-change system
reduces machine downtime

profitability F-%:t4
4 ] AVVANCED Ml HIMNING E

845 Sau!h,_j.ffaiﬂ Rd « Rocklord, Illingis 41108-2749 « 815/387-6600 * www.ingersoll-imc.com


http://www.ingersoll-imc.com

@ High-Flying Grades

that just leads to all kinds of issues
when it comes to removing the ma-
terial.”

According to technical data
sheets from Kaiser Aluminum, 2024
has 3.8% to 49% copper, 1.2% to
1.8% magnesium and 0.25% zinc,

while 7075 has from 1.2% to 2.0%
copper, 2.1% to 2.9% magnesium
and 5.1% to 6.1% zinc.

“Sometimes that magnesium or
zinc can make them even stickier,”
Oszust said. Because 7075 has a
higher percentage of those ele-
ments, he recommends slightly re-
duced cutting speeds and feeds at
a higher torque when machining

'I Member IMC Group I .

tungaloy.com/us

Member IMC Group

ntkcuttingtools.com

Jungaloy + NTK

The Powerhouse
of Precision!

7075 compared to 2024. The flipside
is that cutting 7075 consumes more
power. “If you're not right on top of
your game with 7075, maintaining
sharp tools and a proper feed rate,
you can workharden it during the
cut. Once you start doing that, it's
just a downward spiral from there.”

To help overcome a problem
with gumminess, Fullerton makes
its tools for machining aluminum
using lower cobalt carbide. The ma-
terial, however, is quite brittle when
the cobalt content is below 5%,
Oszust added. "Our feeling is that
aluminum and its alloys essentially
love the cobalt. Your standard 10%
grade is just not where you want to
be in terms of longevity.”

In addition, Oszust said the tool-
maker uses nanosized-grain car-
bide to help with edge retention.

Many end users apply highly
polished uncoated cutters when
machining aerospace aluminums,
he continued, with ZrN and TiCN
being two effective coating op-
tions. ZrN is a bit porous and re-
quires post-polishing to smoothen

A'selection of aluminum parts with various
surface finishes.

Unmatched solutions for
machining miniature parts
with superior performance

and efficiency.

When 1+1 > 2,
precision

isn't just a goal,
it's a guarantee!
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‘A poor surface finish can lead to degradation in strength and toughness.’

it out, and Fullerton deposits TiCN
as a monolayer coating. “"TiCN
maintains a very good edge struc-
ture and sharpness because its
monolayer is super predictable.”

He added that chip formation
is more predictable when cut-
ting 2024 than 7075 because 2024
chips tend to be uniform is size and
shape while 7075 chips tend to have
non-standard shapes and stick to-
gether. Also, tools experience more
wear when machining 7075 than
2024, which is more forgiving.

A Balanced Approach

Regardless of the tool and what's
holding it in the spindle, a bal-
anced tooling assembly with min-
imal runout is critical to effectively
machining aerospace aluminum.
Oszust said Fullerton offers tools
that are designed and built to be
completely balanced. “We send the
tool to the end user, and they put
it in their already balanced holder,
very little adjustment — if any — is
needed to maintain that. We've actu-
ally gotten a lot attention in the aero-

Protolabs

space world because you send your
tool balanced and the setup guy
just doesn't believe that that can be
done. Software allows us to do that.”

Marusich of Protolabs concurred.
Because aerospace aluminum al-

loys are often cut at a high rpm,
he said that it's important to mini-
mize runout by having a balanced
tooling assembly and spindle sys-
tem, which Protolabs ensures. In
addition, an end user should make
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REDUCE SET-UP TIME AND INCREASE
MACHINE CAPACITY
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- Amodern alternative to T-slot tables, modular work
holding has the flexibility and diversity to hold any
workpiece while maintaining high accuracy.
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ACHIEVE HIGH PRECISION WITH
QUICK-CHANGE COUPLINGS
Solution: PSC Polygonal Toolholders
« Per IS0 26623, provides extreme stability and increased
rigidity in machining. Modular tapers allow for quick and
easy interchangeability of tools for both milling
and turning.
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PERFORM MULTIPLE OPS
WITHOUT CHANGING MACHINES OR
REPOSITIONING THE WORKPIECE
Solution: Live Tools
« Machine high-quality parts efficiently and effectively
with the SK collet system and run-dry features.

MAXIMIZE MACHINE UPTIME BY
STREAMLINING TOOL SETUPS OFFLINE

Solution: Presetters
« Optimize your workflow and maintain high levels of
accuracy with rock solid precision.

IMPROVE MACHINE THROUGHPUT
EFFICIENCY
Solution: Machine Tending
« Ideal for high mix, low volume production, machine
tending significantly boosts spindle time and enhances
overall machine efficiency - NO advanced robotics
skills needed.
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High-Altitude Platforms:

The Stratospheric Advantage Between Drones and Satellites

By Hamed Khalkhali

There's a new story unfolding in the sky. High-altitude
platforms (HAPS) are emerging in the thin air between drones
and satellites, creating a new class of aircraft that's gaining
attention for its cost, reach and persistence — meaning its ability
to stay on-station and maintain continuous coverage.

High in the stratosphere, beyond commercial airspace but
below orbit, these aircraft can stay aloft for weeks or even
months. Their endurance enables missions that previously
depended on satellites or numerous shorter-range drones.

By combining the persistence of satellites with the flexibility
of unmanned aircraft, HAPS are opening a new layer of
aerospace utility. For defense and commercial operators, the
question is no longer whether they'll reshape surveillance,
communications and research, but how soon?

Satellites have long been the go-to for global connectivity
and Earth observation, but they come with steep costs and
slow deployment cycles. A single communications satellite
can cost hundreds of millions of dollars to design, launch and
maintain. In contrast, a high-altitude platform can be deployed
ata fraction of that cost and serviced without leaving the
atmosphere.

Once airborne, HAPS can loiter over a specific region,
continuously monitoring or providing communications
coverage without the latency or handoff challenges
associated with orbiting constellations. For industries that
rely on precision, such as defense intelligence, agriculture or
infrastructure monitoring, the long endurance time translates
to lower costs and higher reliability.

In short, where satellites are expensive to replace and drones
are limited by endurance, HAPS offer an economical middle
ground that scales with mission needs.

Historically, high-altitude systems were viewed through a
military lens, focused primarily on intelligence, surveillance

and reconnaissance. While that remains a core capability,
advancements in payload modularity are rapidly expanding
their utility.

Assingle airframe can be equipped with sensors
for environmental data collection one week and a
telecommunications relay the next. Payload swaps can occur
in hours rather than months, creating a platform that shifts
between defense, scientific and commercial missions with
minimal downtime.

For example, telecom providers are exploring HAPS as a
cost-effective way to extend broadband coverage to remote
areas without the infrastructure investment of ground towers
or satellite networks. In addition, disaster response agencies
see value in platforms that can be deployed quickly after
hurricanes or wildfires, restoring emergency communications
when ground systems are down, while climate and atmospheric
researchers are turning to HAPS for persistent, high-resolution
monitoring of weather patterns, greenhouse gas concentrations
and storm formation.

This adaptability gives operators across sectors the ability to
collect, transmit and act on real-time data. This is a capability
that will only grow as onboard power, payload weight and
endurance continue to improve.

Unlike satellites, HAPS can be assembled, launched and
operational within days. This responsiveness makes them
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@ High-Flying Grades

certain that tools from a supplier
conform to published specifica-
tions and maintain toolholders over
their life because they get dam-
aged during machining from nor-
mal wear and tear. "And make cer-
tain that they are free of chips. We
don't want any cutting chips get-
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ting inside the holder and disrupt-
ing the balance of the holder.”

Properly evacuating chips from
the tool/workpiece interface is also
beneficial to avoid recutting them
and damaging the tool, Marusich
added. “Once you machine a chip
like that, you've strained it to a high
degree. That's really a different ma-
terial.”

Both Protolabs and Fullerton Tool

agree that it is helpful for end users
to develop solid partnerships with
cutting tool manufacturers, espe-
cially beyond the OEM level.

“The learning curve has to be re-
ally short,” Fullerton Tool’s Oszust
said. “That’s why having the rela-
tionship with a quality tooling sup-
plier, no matter who it is, is impera-
tive to the success of these smaller
Tier 2 and Tier 3 shops.”
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Swift Engineering

High in the stratosphere, beyond commercial airspace but below orbit, high-altitude platforms can stay aloft for weeks or even months.

uniquely suited for time-sensitive missions, from military
reconnaissance to humanitarian operations.

Equally important is geographic agility. HAPS can reposition
as missions evolve, offering regional persistent coverage
without being locked into an orbital path. In practice, that
means a single system could cover multiple operations within a
single deployment window - a level of versatility unmatched by
other aerospace assets.

At Swift Engineering, we see high-altitude platforms as the
missing link between Earth and orbit: the connective layer

tying together drones, satellites and everything in between.
Operating in the stratosphere, HAPS offer a new level of
persistence and adaptability that traditional systems can't
match.

This is the dawn of a new operational domain. As
governments, researchers and private industries seek faster,
cleaner and more resilient ways to move data and insight across
the planet, HAPS are poised to become an essential part of that
network and a stratospheric backbone for the next generation
of aerospace utility.

Marusich emphasized the impor-
tance of having Protolabs’ manufac-
turing engineers work with cutting
tool manufacturers’ engineering

contributors

Fullerton Tool Co. Inc.
800-248-8315
www.fullertontool.com

fore, and high-performance alloys
are needed to achieve high-perfor-
mance part designs. And these de-
signs are more generative than in

teams to be able to set up machin-
ing processes, tune them and re-
ceive ongoing feedback.

Protolabs Inc.
877-479-3680

the past, with more organic shapes
that are a departure from tradi-
tional ones.

Whether an aerospace-grade
aluminum alloy is machined to pro-
duce a meter shaft, gear, frame, fit-
ting, shaft key, drone component

www.protolabs.com

or whatever, Marusich said more
objects are in flight than ever be-

“The aluminum alloys are good
candidates to achieve that,” he con-
cluded, "because it's a lightweight,
strong material.”cre
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DON'T LET MILLING MAKE

An in-depth look into some slots and pockets.

By Robert Layng

eep milling, whether it is in
Dpockets or slots, can be a

task that quickly ages even
some of the most skilled machin-
ists. This is regardless of the ma-
terial being cut — although the
tougher the material, the sooner
trouble could rear its ugly head —
because deep mill work has the
compounding hazards of longer

Figure 1

tools sticking out of the spindle,
less coolant penetration, higher
potential of recutting chips, in-
creased heat, and the list goes on.
These factors alone are enough
to spell trouble for your tools and
parts.

Recently, when finishing a set of
bell cranks for a student’s design
project (see figure 1), we needed to
sink a clearance slot for a rod end
to nest inside. Not having a slitting

Figure 2

saw that was thick enough or of a
large enough diameter to hob the
slot while laying the part flat, | de-
cided to stand the part up in tall
vice jaws backed up by a couple
of C-clamps (see figure 2), and use
a long-reach endmill to do the job
(see figure 3).

As you all know, tools sticking
way out of a mill's spindle tend to
make an awful racket, even when
all the cutting parameters are cor-

Robert Layng‘
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YOU CRANKY

rect, at least on paper, that is. A
screaming cutter is a product of
large amounts of localized vibra-
tions, which lead to chatter which
feeds back into the harmonic im-
balance faced by the cutting tool.
If left unchecked, you end up with
only a shank locked into your tool-
holder and the cutting end either
lodged into your part or free to ex-
plore the inside of your machine
at a high rate of speed. Neither of
which is an acceptable result.

In the spirit of full transparency, |

Figure 3

7] T

share my experiences through the
lens of a prototype shop that does
not directly make money on the
parts we machine. (Frankly, very few
even leave our building, let alone
campus.). So, getting parts off the
machines and out the door only
serves us to help in the completion
of Engineering's various projects.
All this to say time is not nearly as
much of a factor for us as it is for
shops trying to make a profit. The
advice | give may or may not serve
your company, yet | share it freely in

Figure 4

" Robert Layg

the hopes it does help you.

When we have deep milling to
do, and a limited amount of end-
mills with which to do it, we par-
take in a healthy diet of Cheaties,
and rough out as much as we can
with either a stubbier endmill (as in
the case of these bell cranks) or we
drill out as much as we can (as in
the case of deep slots or pockets
with side walls). The caveat being
that stubbier endmills and drills
are, by comparison, much cheaper
to replace than specialty tools like

Robert Layr‘:g
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"Deep milling can age even the most skilled machinists, thanks to long tools,
poor coolant penetration, recutting chips, and heat."

@ Don't Let Milling Make You Cranky

longer reach endmills.

In the case of these parts, we
needed a 0.501"/0.502" wide slot at
2.250" deep across the top of the
part. This would allow the crank to
crush down onto the rod end when
the cross bolt was tightened (see
figure 4).

The way we were able to com-
plete this part was by taking an
endmill with a cutting length
half that of the finish depth. We
hogged out as much as we could
with the full reach of that cutter,
leaving about 0.0625" per side
for the finishing cutter to clean
up. We then switched to the long
reach endmill and ran that cutter
along both sides of the desired
slot, leaving about 0.010" per side
until we reached finish depth. We
then ran the cutter along both
walls at finish width. Thankfully no
chatter and no screaming cutter,
just a nice finish and a completed
slot in two parts.

| hope these tips and tricks help
you stave off any crankiness when
milling.

Introducing a new podcast

Be sure to catch me live on
CTE’s newest podcast, “The Daily
Grind™,” where we talk about ma-
chining topics just like this — and
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DAYS OF MILLING PAST

Commodity machine tools not up to the market's need for process capability.

By Christopher Tate

t is interesting to see how the

machine tool market has evolved

in the last few decades. When
| started buying CNC mills in the
mid 1990s there were more build-
ers in the market and the price dis-
parity between commodity ma-
chines and high-end machines was
much smaller. There were more
mid-range machines available that
offered a good balance of price,
performance and tech features.

Small shops were being forced
to adopt CNC milling to remain
competitive. Adopting CNC mill-
ing technology allowed small shops
to automate the milling process in
the same way and for the same rea-
sons that large manufacturers had
adopted it. Not surprisingly, many
small shops gravitated toward the
commodity milling machines be-
cause they provided an economi-
cal way to automate their machin-
ing and stay competitive.

At that time the goal was to have
a machine that could perform repet-
itive motions, create multiple pieces
of geometry in one hold and allow
the skilled machinist to monitor
and adjust rather than turn handles.
Commodity machines provided the
vehicles for this transformation.

A new day

The landscape is different today.
In the past, | was a proponent of
small shops purchasing commodity
machines, and | even wrote articles
discussing how a small shop could
be efficient with them. Unfortu-
nately, it is difficult to see how most
small shops can continue to be suc-
cessful with commodity mills.

Process capability, or more accu-
rately, the need for process capabil-
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ity is going to drive shops to move
away from commodity machines.

Six sigma is the name given to
the science and mathematics of
process capability that everyone
has heard about. While the tools
can be complex, the goal is simple:
Create machining processes that
are accurate, precise and reliable
so that the finished product is made
to the desired specifications with as
little intervention as possible.

Small shops were never under the
same pressures that necessitated
process capability for large manu-
facturers and, therefore, it was of lit-
tle concern. Again, things are differ-
ent today. While small shops will not
need to employ the complex statis-
tical tools associated with six sigma,
they will need to adopt the con-
cepts to be successful in the future.

Those entering the workforce
today rely unconditionally on digi-
tal technology, in every part of life.
Although it seems there is a ro-
bust DIY community out there, few
DlYers are familiar with the tactile
nature of making things. Skilled
machinists in the past were accus-
tomed to the feel of a machine’s
handles, and relied on their senses
to understand what was happen-
ing with their machines and cutting
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tools. Digital technology is quickly
eliminating the tactile experience
from machining so younger ma-
chinists are not as adept at inter-
preting machine performance by
sight, sound and smell.

Sight, sound and feel

In the past, when a new machin-
ing process was introduced, it was
expected that the machinist and
engineers would fine-tune it by
speeding it up, slowing it down or
changing to a different tool. Newer
machinists may not have the oppor-
tunity to learn by sight, sound and
feel like their predecessors, so ma-
chining centers and machining pro-
cesses must be more stable and ac-
curate out-of-the-box.

Not only are younger machinists
going to enter the workforce with a
different set of experiences, there
will be fewer of them. More and
more, the expectation will be that
one person monitors multiple ma-
chines. Their responsibilities will shift
from piloting the process with con-
stant inputs to monitoring machines
and process conditions. Measuring
parts, changing tools, loading stock
and making setups on multiple ma-
chines is quickly becoming the stan-
dard for machinists. Machining cen-
ters must be capable of producing
parts to the specifications repeat-
ably without intervention to maintain
profitable productivity levels.

Go to any trade show these days
and you will see a plethora of au-
tomation like robots, gantry load-
ers and bar loaders. Machine tool
builders have recognized that
shops of all sizes are turning to au-
tomation to resolve labor issues.
Automation is costly, and the only
way to get an acceptable return on
the investment is to have it work
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flawlessly. To do this, the machine
tools must be highly repeatable. If
machinists are required to continu-
ally interact with the machining pro-
cesses, then the true value of auto-
mation will not be realized. Accu-
rate and repeatable machines are a
necessary foundation for successful
automation projects.

Machine tool market

So how does the need for pro-
cess capability impact the machine
tool market? Commodity machines
are not able to perform at the same
level as the “high-end” machines.

First, the commodity machin-
ing centers are constructed differ-
ently. Manufacturers utilize lower
cost construction techniques like
fabricated steel weldments. While
these techniques deliver good ser-
viceable machine tools, the ma-
chines are less stable than those
constructed using more traditional
methods like casting.

Commodity machines typically
rely on lower cost linear and roller
guideway systems. Though some
of these are made with roller type
guideways, when combined with
less robust construction methods
the resulting machining center be-
comes more susceptible to the var-
ious forces acting on it, making ma-
chining processes less stable.

The more robust and advanced
machines also come with features
like thermal compensation, which
measures the position of critical com-
ponents that change when the ma-
chine heats up and cools down. As
the machine moves from thermal
forces the control compensates for
the movement and works to elimi-
nate the need for tool and work offset
adjustments — all of which makes the
machining processes more stable.

Changes in the workforce will con-
tinue to drive shops toward automa-
tion. Shops are expecting their ma-
chinists to manage multiple machin-
ing processes. Newer machinists
and programmers are children of

the digital age and expect little de-
viation between a simulated process
and an actual process. For these
reasons machining centers must be
extremely stable and accurate.

What to expect

It is becoming increasingly diffi-
cult for shops to make money with
commodity machines. lin the future,

small shops are going to move away
from commodity machining centers
in the same way we moved away
from manual machines just a few
decades ago. Shops will be driven
to purchase machining centers that
provide the necessary build quality
and features that allow the creation
of stable machining processes to
address the changing workforce. cre
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REAMING BASICS

Achieving Precision Holes in Machining Operations

By Erez Speiser

eaming is a sizing and finish-
Ring operation performed on
a pre-existing hole using a ro-
tating cutting tool called a reamer
that is fed into the hole to slightly
enlarge and improve its geomet-
ric accuracy and surface finish. The
goal is to produce holes with ex-
treme precision in size, roundness,
straightness and surface finish.
Unlike drilling, which creates the
initial hole, reaming removes only a
small amount of material (typically
2-5% of the hole diameter) to bring
the hole to exact specifications.
This process is essential when ap-
plications demand tight tolerances,
such as dowel pin holes, bearing
seats or precision shaft fittings.

The 3 Main Hole Making
Operations

Three primary methods for cre-
ating precision holes in machining:
drilling, boring and reaming. Each
serves a distinct purpose in the
hole-making process.

Drilling creates the initial hole
by removing material with a rotat-
ing drill bit. It's the fastest method
but produces relatively rough sur-
faces with limited accuracy. Drills
typically have two or three cutting
edges and are designed for ma-
terial removal rather than preci-
sion sizing. However, modern car-
bide drills produce decent quality
holes, which are good enough in
most cases. When a hole demands
higher quality, boring and reaming
come into play.

Boring uses single-point cut-
ters to enlarge existing holes and
improve geometric accuracy. This
method offers superior control over
hole geometry and can correct lo-
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cation errors from previous opera-
tions. Boring excels when position
accuracy is critical. Boring tools can
also be adjusted; thus a single tool
can serve a wide range of diame-
ters.

Reaming provides the highest
precision for hole diameter, round-
ness and surface finish by remov-
ing minimal material from a drilled
hole. However, reamers follow the
existing hole path and cannot fix
positional errors. They will “copy
the mistake” if the pre-drilled hole
is misaligned.

not correct location errors.

Basic Reamer Structure and
Cutting Action

Understanding how a reamer
cuts is fundamental to using it ef-
fectively. Unlike endmills that cut
with multiple edges along their
length, reamers primarily rely on
small chamfers at the tool’s tip to
perform cutting. These chamfered
cutting edges do all the work.

The face of a reamer cannot cut,
and the outer edges (flutes) are
not cutting either. Their critical

Process Diameter Tolerance Roundness SSurface Finish (Ra)
Drilling +0.002-0.004" 0.0012-0.003" 125-250 pin
Boring +0.0002-0.0008" 0.00008-0.0004" 30-60 pin

Reaming +0.00008-0.0004" 0.00004-0.0002" 15-30 pin

Drilling is primarily a hole-mak-
ing operation, not a sizing opera-
tion. Boring offers the best control
over geometry and true position,
with the ability to correct location
errors. Reaming delivers the tight-
est size and surface finish but can-
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task is to guide the tool through
the hole, using the already reamed
section as a drill bushing to aid
alignment. As the reamer ad-
vances, the chamfered edges re-
move material while the body fol-
lows the path established by the
previously cut portion.

This design makes the pre-drilled
hole critical. Since reamers follow
the existing hole, starting with a
quality drill and proper hole size is
essential. The 3% rule of thumb rec-
ommends leaving 2-5% diameter
stock allowance after drilling for the
reamer to remove. Too much allow-
ance overworks the cutting cham-
fers, degrading surface finish. Too
little causes the tool to rub instead
of cutting cleanly, generating heat
and accelerating wear.

Types of Reamers and Their
Applications

Reamers fall into two main cate-
gories: hand reamers and chucking
reamers.



Hand reamers are designed to
be held by hand or with a wrench.
They feature extended cutting
edges along their flutes and often
have a square interface on the
shank end. These tools are suitable
for fabrication work, but will chatter
and fail if used in CNC machines.

Chucking reamers are designed
to be held precisely in machine
tool chucks and fed axially into the
workpiece. This article focuses on
chucking reamers.

Main Chucking Reamer Types

e Straight-flute reamers are
the most common type. They
are typically made from car-
bide and work on both blind
and through holes. This is the
first choice for most applica-
tions.

e Spiral-fluted reamers spread
the load around the entire
hole diameter, making them a
better choice for interrupted
cuts. For example, a bore in-
tersected by side bores.
—Left-hand spiral reamers (still
right-hand cutting) force chips
forward, making them suit-
able only for through holes.
— Right-hand spiral reamers
pull chips out, working better
for blind holes.

e Carbide-tipped or high-
speed steel reamers offer
cost advantages for larger di-
ameter holes where solid car-
bide becomes expensive.

Best Practices for Reaming
Operations

Cutting fluids are essential.
They lubricate cutting edges, cool
the tool and workpiece, flush away
chips, prevent built-up edge, and
reduce friction and wear. Use flood
coolant when possible, applying
from both sides for through holes.
For blind holes, oil-based fluids
work best because they remain in
the hole better.

Secure workpiece clamping

prevents problems. Even minor
looseness causes chatter, poor fin-
ish or an inaccurate hole size.
Spindle speeds and feed rates
require balance. Slower speeds
between 100-500 rpm work best
for most reaming, depending on
material and hole size. This prevents
chatter while allowing effective cut-
ting. Feed rates should match spin-
dle speeds based on material hard-
ness, typically ranging from 0.002-
0.012 ipr. Harder materials require
slower, more controlled feeds.

M

e Never run a reamer back-
wards. Always maintain a
clockwise rotation with an
M3 command.

e Check reamer runout with
an indicator or tool preset-
ter. Runout causes over-
sized holes and poor fin-
ishes. The reamer must be
held precisely centered in
the chuck.

Summary
Reaming transforms pre-drilled

Cutting

The cutting and guiding elements of a reamer.

Apply smooth, continuous
pressure. Excessive pressure
breaks the reamer or causes chat-
ter; insufficient pressure leads to
poor cutting.

Clear chips periodically in deep
holes. Back the tool out regularly
to clear chips and apply fresh cut-
ting fluid. Allowing chips to pack
into flutes increases friction and
can cause tool breakage, especially
with straight flutes.

CNC Programming Tips

e For optimal results, use a
G85 canned cycle that feeds
in and feeds out. This pro-
duces better surface finishes.
While a G81 cycle (feed in,
rapid out) saves cycle time,
it often leaves marks inside
holes, which compromises
surface finish.

Guiding

Machining Doctor

holes into precision features with
tight tolerances and superior sur-
face finishes. The key to success lies
in understanding that reamers work
differently from drills. They follow
existing holes and remove minimal
material through small chamfered
cutting edges.

Start with a quality drill and leave
2-5% stock allowance. Use proper
cutting fluids, secure clamping,
and appropriate speeds and feeds.
Choose straight-flute carbide ream-
ers for general work, and spiral-flute
designs for interrupted cuts or spe-
cific chip evacuation needs.

When applications demand holes
with tolerances down to +0.0002"
and surface finishes of 15-30 pin,
reaming is the go-to solution. It's
an indispensable process that takes
hole quality well beyond what dfrill-
ing alone can achieve. cre
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LIVING LARGE

A run-of-the-mill
toolholder won't cut

it when aggressively
machining with a large
diameter tool.

By Alan Richter

ggressively machining a
part with a large diameter
cutting tool requires a tool-

holder that's up to the task of han-
dling the high metal removal rates
as well as the elevated side loads
and engagement. One option is
the powRgrip (PG) 48 press-fit tool-
holder from Rego-Fix Tool Corp.
in Whitestown, Indiana, which is
for cutters up to 40 mm (1.57"), the
toolmaker reports.

Achieving that capability did not
happen overnight, said Rego-Fix
Senior Engineering Manager David
McHenry, who also manages the
company's Center for Machining Ex-
cellence. The company started with
two smaller sizes when it launched
PG about two decades ago and later
added PG 32 for tools up to 254 mm
(1"). "But there was that segment that
wanted to hold inch and a quarter
and inch and a half tooling for large
castings, large aerospace, large de-
fense type of projects.”

The limiting factor in quickly of-
fering PG for that segment, he ex-
plained, was the system’s PGS tool
setting press, or clamping machine,
that capped out at 9 tons of clamp-
ing pressure. For PG 48 toolholders,
he added, 15 tons of clamping pres-
sure were required. “The develop-
ment of that machine took years. It
wasn't something that we could just
take our existing 9-ton machine and
sprinkle some water on it and balloon
the size up. We literally had to do lots
of reengineering, lots of testing.”
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ARCH Cutting Tools)

An ARCH employee assembles one of the toolmaker's large diameter facemills.

McHenry added that securing a
40 mm-dia. tool requires more than
2,000 Nm (2950 ft-Ib.) of clamping
force. "That's alot of clamping force.”

The PG system handles a variety
of tapers, including CAT, HSK, BT,
Capto, Big-Plus, TC and ISO, and
is reportedly quick and safe for as-
sembling tooling. To operate, a cut-
ting tool is placed in a collet, then
the collet is inserted into a tool-
holder, and the toolholder is then
placed into the machine and a but-
ton is pushed on the machine.

Assembling large toolhold-
ers was a safety concern for an
aerospace manufacturer that ap-
proached Rego-Fix while it was still
conducting internal research for
PG 48, McHenry said, adding that
tightening an external nut required
considerable force. “"One of their

operators had slipped during the
assembly of one of the tools they
were using and broke his shoulder
blade because he fell backwards
into a file cabinet. Having some-
thing that’s manually loaded and
tightened down to generate those
forces is not the easiest.”

The smallest tool Rego-Fix de-
signed the PG 48 to accept is 19.05
mm (3/4") in diameter, “which is
a pretty big tool to start with,”
McHenry said. To provide 100%
pullout protection when perform-
ing heavy material removal applica-
tions, the holders incorporate cap
nuts from the secuRgrip tool lock-
ing system for powRgrip.

Although the smaller PG systems
provide a TIR of less than 3 ym
(0.0001"), he noted that the TIR for
PG 48 is 5 um (0.0002"). “It's still re-



ally good for what we're doing.”

Dual Contact

The specific runout limit for a
large toolholder used in aggres-
sive machining is important but is
not as significant a concern as a TIR
increase occurring over time, ex-
plained Alan Miller, senior manager,
engineering, for BIG Daishowa-
Americas in Hoffman Estates, llli-
nois. "If it continues to trend in the
wrong direction, then something
needs to be addressed. The harder
you push the machine, catching
these things early will save a lot
more trouble down the road.”

The toolmaker offers a variety of
toolholders for large diameter cut-
ters, including collet, milling and hy-
draulic chucks, as well as shrink-fit
holders. The latter, however, is not
the first choice for heavy-duty ap-
plications, Miller said, adding that a
milling chuck, in general, provides

i ix
-

Rego-Fix Tool
The PGS tool setting press for the powRgrip
48 system requires 15 tons of clamping
pressure.

twice the gripping strength of a
shrink-fit holder.

One heavy-duty milling chuck in
the company’s line is the Hi-Power
milling chuck, which has a thick-
walled body and provides stable
performance and a high level of grip-
ping force andrigidity, BIG Daishowa

reported. Narrow slits in the body
make the clamping part deform
properly to ensure an even, strong
gripping force and stable runout.

“In that type we can hold a 2"-
dia. round cutting tool shank,”
Miller said.

Miller added that a variant of
that milling chuck is the Mega Dou-
ble Power Chuck that features a
smooth OD pre-balanced for high-
speed operations and a rigid de-
sign for heavy cutting. The ex-
panded contact diameter of the
chuck’s nut to the flange report-
edly provides a level of rigidity sim-
ilar to the chuck and nut being one
solid piece, enabling aggressive
machining without chatter.

“And then we take that chuck and
make a Mega Perfect Grip version,
which uses the Weldon flat to trap
a cutting tool shank inside the mill-
ing chuck so it cannot rotate, and it
cannot pull out,” he said. “It's the

Max Velocity:
Precision, Power,

Durability Redefined

Next level milling with the all-new
Max Velocity Series by LMT Onsrud

from slotting to heavy profiling to
finishing in a broad range of materi-
als.
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for maximum material removal rates.
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1081 S. Northpoint Blvd
Waukegan, IL 60085
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@ Living Large

ease of assembly of a milling chuck
will all the anti-pullout properties.”

Whether it is CAT, HSK or Capto,
all the company's large-diameter
holders feature the Big-Plus du-
al-contact spindle system, Miller
noted. The system enables the
shank to contact the spindle taper
and spindle face simultaneously,
increasing tool rigidity to improve
surface finishes and dimensional
accuracy, extend tool life, elimi-
nate Z-axial movement at high
speed and prevent fretting corro-
sion caused by heavy cutting. “Big-
Plus uses some elastic deformation
of the spindle itself to lock that face
against the face of the spindle to
give the base of support all the way
out to the edge of the flange rather
than just at the cone.”

Because heavy-duty cutting ex-
erts a high level of stress on a ma-
chine tool, he recommends con-
ducting more preventive mainte-
nance checks than a machine for
less-aggressive applications, in-
cluding checking runout and pull
stud retention force more regularly.
“Make sure that everything is tip
top if you are going to push the ma-
chine as hard as you can.”

Miller added that U.S. part man-
ufacturers tend to use some of the
larger tools in the world. “Our aero-
space industries are one of the big-
gest drivers of using these larger
tools. We'll continue to see that de-
mand for some time.”

Complete Cutter

When it comes to large diam-
eter tooling for heavy machining,
Bloomfield Hills, Michigan-based

ARCH Cutting Tools pushes bound-
aries. "For large diameter facemi-
lls, our Flushing location currently
manufactures up to 30" cutters,”
said John Carstensen, shop floor
manager for the toolmaker.

“"ARCH Cutting Tools in Flush-
ing, Michigan, provides a com-
prehensive selection of toolhold-
ers,” Carstensen noted, “includ-
ing CAT 40, CAT 50, CAT 60, as
well as HSK models ranging from
40A to 125A, along with collets and

BIG Daishowa—Americas

Mega Perfect Grip combines the cutting
performance of a heavy-duty milling chuck
with security against the pullout of a solid
side lock toolholder.

shrink-fit holders. Our offering be-
gins with BT 30 (CAT style) and ex-
tends through CAT 60.”

ARCH also supplies integral
shank holders, which enhance re-
peatability by eliminating the need
to mount the cutting tool and
holder together, he added. In set-
ups using indexable inserts, this
configuration lets operators rap-
idly index or swap inserts without
removing the entire cutter. “They
don't have to send the whole cutter
out, recheck it, and get it reground.
Many shops standardize inserts so

they can order them off the shelf.”

To optimize both durability in
the taper and machinability at the
cutting end, the toolholders are
heat treated with a proprietary pro-
cess to establish hardness zones,
Carstensen explained. "Our pro-
cess strengthens our tools while the
insert end performance withstands
wear allowing precision machinabil-
ity. This process also allows for our
tools to endure the rigors of ma-
chining during the customers appli-
cation process.”

ARCH tapers are ground pre-
cisely to an AT3 tolerance,
Carstensen said. “If a holder goes
out of spec, our RECON360 ser-
vice restores it to like-new condi-
tion, even for other brands. Simply
send the part or a photo for a quick
quote, and if it's reusable, we'll re-
furbish it. RECON360 gives you the
performance of a new tool at a frac-
tion of the cost.”

Conversely, McHenry said it's not
possible to refurbish Rego-Fix's
powRgrip toolholders, which are
produced using a special surface
treatment process to provide an ex-
ceptionally long life.

“It's not something that you're
going to wear out the outside of
the collet or the inside of the ID in
any relatively short period of time,”
he added. “It needs to be oiled and
cleaned and put away properly so
that it's not going to rust, and that's
any tool. Just like any high-perfor-
mance system, cleanliness is key.”

Keeping Clean

Refurbishing a BIG Daishowa
holder is possible, but Miller said
the company does not do a lot of
it. Instead, he recommends always

|
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cleaning the bores and the cutters
before clamping. “The one advan-
tage we have over a lot of other mill-
ing chucks is they're sealed in both
the front and the back, so there is
no real maintenance involved with
them. As long as you keep the bore
clean and it doesn’t get damaged,
they'll run pretty much indefinitely.”
One element of a tooling assem-
bly that has a finite life and should
be replaced regularly is the pull
stud, or retention knob, he added.
“Generally, we say a pull stud that's
in a production environment should
be changed every three years.”
ARCH Cutting Tools manufac-
tures retention knobs as part of its
standard product line, each heat-
treated for maximum durability. For
unique machine tool requirements,
ARCH also produces specialty
knobs on request. As Carstensen
noted, ARCH's business is dedi-
cated to highly engineered custom

solutions, backed up by U.S. manu-
facturing of solid round, indexable
and PCD cutting tools, within 17 U.S
locations — from more than 25,000
off-the-shelf standard tools in the
“Collection” catalog, to quick turn-
around custom or modified tooling.

To achieve the desired level
of performance from any type of
steep taper toolholder, McHenry
said maintaining the proper torque
on a pull stud is required. “"Make
sure that when it's assembled by

contributors

ARCH Cutting Tools
866-935-5771
www.archcuttingtools.com

BIG Daishowa—Americas
224-770-2999
www.bigdaishowa.com

Rego-Fix Tool Corp.
317-870-5959
WWW.regousa.com

the toolroom, they put the pull stud
on correctly, they torque it down to
proper specification with some sort
of locking agent like Loctite Blue
and they don't deform the taper.”

The proper torque value for a 40-
taper holder was up to 90 ft.-lb., but
times have changed, McHenry said.
“Anything more than 36 ft-lb., I'm
deforming the taper.”

When a large diameter cutter
for aggressive machining is prop-
erly assembled into the toolholder,
running it at the correct speed and
feed is essential in order to avoid,
for example, chatter when a tool
rotates too fast and rapidly across
a part, Carstensen said. Follow-
ing the recommended machining
parameters, however, may not do
the trick. “Sometimes you have to
play it by ear. Watch the cutter and
watch the chips. A lot of people
think everything is in a book, and
it's not always that way.” cte
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Productive Times

ZERO-POINT CLAMPING SPEEDS SETUP

takes some time to implement. That was the sce-

nario at A to Z Machine Co., said Marc Manteufel,
manufacturing engineer and IT manager. The 29-year-
old, employee-owned CNC machine shop has 11,150
sg. m. (120,000 sq. ft.) spread over three buildings in
Appleton, Wisconsin, where about 135 employees work
during two shifts.

For a long-term job machining a part made from
austempered ductile iron for the defense industry, the
shop was using a pin-based system for clamping fix-
tures for about six years, Manteufel noted. With that
system, a 20 mm (0.787") pin went through a receiver
alignment bushing in the fixture plate into a receiver
bushing in the base plate. “Then you have a thumb
screw that you have to crank down.”

He added that there were eight clamps, or pins, on
the fixture plate, and the operators had to unclamp the
pins, clean them, change the fixture plate and line up the
bushing holes so they could insert the pins every cycle.
Not only did each changeover consume about 10 min-
utes, but the process was also physically awkward. “They
were reaching up and over the fixture to get at the back
pins, so ergonomically it was not very pleasant for them.”

Manteufel said he had known about zero-point
clamping for years and decided he wanted to imple-
ment it with the fixture the company makes. He did an
extensive amount of online research to learn more and
then contacted a couple of distributors he has worked
with who connected him to tooling representatives.
After considering various systems, A to Z Machine
turned to Lyndex-Nikken Inc. in Mundelein, lllinois, for a
zero-point clamping system manufactured in Germany
by Zero Clamp GmbH.

“The features of the product stood out from the
competition,” he said. “Mechanically, it seemed a lot
more sound and simpler. | wanted something that | felt
was going to last trouble-free.”

Manteufel noted that the system from Lyndex-Nik-
ken has a full contact collet like a drawbar on a ma-
chine tool. A low amount of air pressure pumps up an
internal diaphragm and expands the die spring plates,
which pulls the collet back. The collet clamps when the
air pressure is removed.

“There's just a lot more contact, so there are no con-
centrated points for wear,” he said. “Nobody else had
anything like that at all.”

Sometimes the idea for a workholding solution

40 JANUARY/FEBRUARY 2026

END USER

SOLUTION PROVIDER

A to Z Machine Co.
920-993-0640
www.atozmachine.com

Lyndex-Nikken Inc.
847-367-4800
www.lyndexnikken.com

Reduce setup time and improve
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high-volume part.
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A zero-point clamping system with
an innovative clamping mechanism.

SOLUTION

In addition, rubber seals between the clamping seg-
ments prevent dirt, coolant, moisture and other debris
from entering, Manteufel added.

Because only one type of clamping stud, or retention
knob, is required, the Lyndex-Nikken system beat the
competition when it came to simplicity of operation,
according to Manteufel. “Because their tapered ring
on top that locates is able to expand slightly and then
radial float ever so slightly, it takes up any difference in
length measurements between the pots. You do not
have different style knobs to worry about.”

Another attractive difference between the Lyn-
dex-Nikken zero-point clamping system and those
from the competition was cost. “For a superior prod-
uct, it was actually considerably less money than the
nearest competition. | was really happy about that.
Some of the competition was almost double the cost.”

Prior to making the purchase, Manteufel said A to Z
Machine received some zero-point clamping hardware
to do bench testing and see how the system functions
with the shop-produced base plate for holding the zero
points and fixture plate positioned above. The shop
also collaborated with counterparts from U.S. and Ger-
man companies to determine if there would be any is-
sues. “They gave me a thumbs up and said it's a good
design that should work well.”

The shop implemented Lyndex-Nikken zero-point
clamping into a work cell with two machines, with 10
clamping pots in the 120 mm (4.72") size for each ma-
chine, he explained. The pots are plumbed into one air
line. An operator opens the machine door and plugs
the air line into the fixture plate to unclamp the top
plate. A crane is used to lift the large top plate out and
load the next plate that's ready to go using pull studs
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A to Z Machine Co.

Ten 120 mm clamping pots are utilized in each of the machines in a work cell at A to Z Machine. Each pot has a clamping force from 12.5 to 60

kN (2,810 to 13,488 Ibs.).

that stick out to guide the plate into the zero points.
Then the operator unplugs the air line — enabling the
system to clamp the part — and closes the door.

The setup for A to Z Machine's new zero-point
clamping system is “foolproof,” Manteufel added.
“They can't run the machine unless the air line is un-
plugged and the operator door is closed.” With the
previous pin-based workholding, an operator might
forget to put some pins in or not tighten them enough
and a part would come loose and start rattling around.

Before implementing the new clamping system,
Manteufel said the setup time was 10 minutes. With the
Lyndex-Nikken zero-point clamping system, the setup
was reduced to three minutes. The time savings adds
up when machining 140 parts a week, he noted, add-
ing that the shop expects the project to continue for at
least a decade. “That's saving us $1,000 a week conser-
vatively, so this ROl is going to be half a year.”

The payback for operators was immediate. Man-
teufel said they let him know that the new process elim-
inated back soreness and the risk of slipping caused by
reaching up and over a large part to access the back
pins. “To me, the safety and ergonomics of the employ-
ees were just as important as the setup savings.”

Because of the enhanced rigidity of the zero point
setup, Manteufel estimates that the shop has seen a 5%
increase in tool life and fewer fiascos. “We're having a
fraction of the tool failures.”

Although Lyndex-Nikken describes the zero-point
clamping system as a predecessor to automation, Man-
teufel said the complexity of the cast part requires a lot
of operator intervention when loading to get the part

lined up properly on the fixture. “The castings experi-
ence a whole lot of inconsistencies and warp. It takes
automation out of the picture for us.” cte
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FINER FINISHES, CLEANER SHOP

recision is everything at
PWatchtower Firearms LLC, a

Spring, Texas-based manu-
facturer of rifles and handguns for
military, law enforcement and U.S.
consumers. The reported mission
of the veteran-owned company is
to ship products with precise toler-
ances and flawless surface finishes
that are ready to use out of the box.
Each component undergoes ma-
chining, such as milling gun frames,
polishing and hand-fitting at Watch-
tower's facility near Houston. Direc-
tor of Operations Curtis Hearon said
he closely monitors every aspect of
the manufacturing process looking
for improvement opportunities.

He noticed persistent problems
that seemed related to the metal-
working fluid in the CNC machines,
problems such as less-than-optimal
surface finishes on stainless steel and
wrought aluminum parts. In addition,
operators complained about the
rancid smell of the coolant and the
skin irritation it caused. Both poor
finishes and odors can be symptoms
of a failed coolant emulsion. When a
coolant emulsion becomes unstable,
the oil droplets clump together and
are no longer uniformly dispersed
throughout the water. The result is
less effective cooling and lubrica-
tion, oil settling to the bottom of the
sump or floating on the surface, and
unpleasant odors.

Concerned about the impact
on productivity and operator sat-
isfaction, Hearon turned to Greg
White, area sales manager at Blaser
Swisslube Inc. in Goshen, New York,
for a full situation analysis.

“Since no two machine shops are
the same, we use a four-step process
to evaluate the shop environment
and application before recommend-
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A water-miscible, semi-synthetic coolant.

Blaser Swisslube

The B-Cool MC 660 semi-synthetic
metalworking fluid from Blaser Swisslube
being used at Watchtower Firearms.

ing any metalworking fluid,” White
said. The analysis includes testing
the local water quality, understand-
ing the types of materials to be ma-
chined and the cutting processes,
and knowing about specific equip-
ment capabilities. At Watchtower,
the CNC machines process a mix
of stainless steel and military-grade
7000-series aluminum workpieces.
After the analysis, White recom-
mended Blaser’'s B-Cool MC 660
based on the material mix, machining
processes and the improvement goals
outlined by Hearon. “B-Cool MC 660

is a semi-synthetic, water-miscible
metalworking fluid that can be used
for large or small series production. It
performs equally well when machin-
ing steel alloys, cast iron or aluminum
alloys, or a mix of those materials.”

The formula is low foaming in
high-pressure systems, and its ef-
fective rinsing behavior keeps work-
pieces and machines clean, accord-
ing to Blaser. It can be mixed with
all water types and does not contain
critical substances such as boron,
chlorine, formaldehyde or sulfur.

Watchtower, which asked two
other coolant manufacturers to vie
for the company’s business, ulti-
mately selected Blaser Swisslube.

“| was able to defeat one of my
competitors simply because their
coolant turned into slime in the
sump and messed everything up,”
said White, noting damage to the
filters and high-pressure unit. “| still
have the photos on my phone.”

The other competitor’s represen-
tative dropped off samples at the
back door with a business card and
instructed Watchtower to let him
know the results, White recalled.

On the other hand, White cleaned
the machine to be tested with Bla-
ser's coolant, mixed the coolant with
his own mixer and made sure every-
thing was in order. “| gained the trust
and loyalty of the shop once the ma-
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chinists saw | was there not only as a
Blaser rep but as a trusted friend and
adviser on how to use our product.
They said they'll go with Blaser be-
cause this guy put on work clothes
and helped clean the machine.”

The transition yielded immedi-
ate improvements to the shop en-
vironment, he said. B-Cool MC 660
maintained a stable emulsion, re-
ducing bacterial contamination risks
and minimizing maintenance time.
The new coolant eliminated power-
ful odors and proved to be gentle
on the skin, improving working con-
ditions. Plus, with no residue on the
parts, cleanup is easier and part han-
dling after machining is reduced.

In comparison, the previous cool-
ant’s emulsion degraded quickly,
required frequent maintenance, in-

creased disposal and top-off costs
and contributed to unplanned
downtime, Watchtower reported.
The shift to B-Cool MC 660 re-
sulted in measurable financial and
operational benefits. Lower top-off
rates led to a 15% improvement in
tool life, delivering savings of more
than $30,000 in the first year. “It's
been in their machines for a year, and
they've had no issues,” White said.
Due to improved bio-stability and
lower consumption, coolant-related
waste disposal is projected to drop
by more than 50%. With less cool-
ant clinging to the chips, the environ-
mental impact is reduced. Cleaner
chips simplify scrap metal disposal
while increasing the value per pound.
“The right metalworking fluid
does a lot more than you think,”

White said. “The cost is a small frac-
tion of the total investment into any
machining process. At the same
time, coolant has a big effect be-
cause it touches virtually everything
in the shop, from tools and ma-
chines to parts and people.”

As a sales manager, he added
that it's important to get potential
customers to look beyond the ini-
tial price of the coolant. “If you can
sell on performance, you are going
to win every time.”

By adopting B-Cool MC 660,
Watchtower achieved a breakthrough
in its manufacturing process. The
switch not only improved part surface
finishes and coolant stability but also
enhanced operator satisfaction, re-
duced maintenance efforts and deliv-
ered substantial cost savings. cte
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sets you apart.

Truly superior tool and cutter grinding technology

Versatility, reliability,
and productivity:

Result:

Less grind time, better surface quality,
erX|bIe operation. It's what sets us

= apart and lets you grind
parts like this.

= 5-axis all-linear precision
universal grinding

= Smart, easy to use software
designed for tool and cutter grinding

= Automation for unmanned operation —
pallet, chain magazine, or robot.

= Highest structural rigidity And you're supported by responsive factory-trained service,
= Rapid wheel change - 5, 12, engineering, and parts inventory
or 24-wheel magazine based in Michigan. E -E
= High torque, high speed grinding spindle — Step up to Schutte. T
up to 24000 rpm Multispindle CNC turning. I..i.:' d
= Multiple part clamping options Tool and cutter grinding machines. E -

schutteusa.com email info@schutteusa.com | 1-800-668-4035
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Cincom X\iyano

&) IMTS2026

INTERNATIONAL MANUFACTURING TECHNOLOGY SHOW
SEPTEMBER 14 - 19, 2026 » MCCORMICK PLACE, CHICAGO

will be showcasing 14 machines, barloaders, Custom
Engineered Accessories & Automation. You’ll see our
Miyano line known for robust spindle design and super-
rigid bodies for heavy cutting and Cincom's Swiss
machines offering unparalleled accuracy for long, slender
parts, often featuring patented synchronous operations
for multi-axis, simultaneous machining to boost efficiency
and finish intricate components.

Industry Specific Demo Parts Running Everyday

The Tools & Accessories Room will be Back for 2026
New for 2026 MCC Automation Playground

Thread Whirling Explained from
our Tools and Accessaries
Room at IMTS 2024



	Table of Contents
	COVER STORY
	High-Flying Grades

	FEATURES
	Don't Let Milling Make You Cranky
	Days of Milling Past
	Reaming Basics
	Living Large

	DEPARTMENTS
	Metalworking Product Review
	Industry News
	New Technology
	Machinist's Corner
	Ask the Grinding Doc
	Workforce Development
	Financing Matters
	Productive Times
	Ad Index




