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s Machina Labs’ RoboCraftsman forms parts autonomously and without dies.

But sheet metal fabrication is just the first step for these Al-powered robotic

production cells.
BY JULIA HIDER

CAD/CAM

o

Associative CAD/CAM Increases
Shop’s Productivity Fivefold

Fully integrated CAD/CAM and revision
control have enabled Willis Custom Yachts to

confidently perform lights-out work for a
fivefold productivity gain.

BY EVAN DORAN
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TURN-MILL TECHNOLOGY
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Seeing Advances in Large-Scale
Multitask Machining

At a recent open house, WFL Millturn
Technologies highlighted new forms of

automation, tooling and process control
for its sizeable turn-mill equipment.

BY DEREK KORN

mmsonline.com
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MACHINING IN A
NEW DIMENSION

With our precision tools, HORN is redefining machining.
Cutting-edge technology meets performance and
reliability: EXPLORE HORN.
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Nobody helps you max out
profitability per sq ft like DN. 2]

Floor space is always a consideration
in precision manufacturing, and at IMTS
2026, DN Solutions will devote that floor
space to helping you maximize yours.

See the automated DVF, the heavy duty
DHF and much, much more at the
DN booth this September.

DVF 5-AXIS with AWC N ' |
DHF 5500 ‘
¢ Compact automation for small components
e Available from 4-40 pallets as needed

e Multi-level configurations available

DHF 5500
e Reliable 5-axis for heavy duty cutting
e Built-in spindle up to 30,000 r/min
e Stable, high-rigidity machine structure
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HMC’s SMALLEST TO LARGEST,
NIIGATA OFFERS THE LARGEST
WORK ENVELOPES

IN THEIR CLASS.

NIIGATA manufactures a complete line of Horizontal Machining Centers
and provides comprehensive parts, service, and technical support.

EXPERIENCE THE AJ//@AITZ DIFFERENCE

N SERIES High Performance Horizontal Machining Center with attractive
delivery time and pricing

HN-S SERIES Larger Capacity, Rigid roller guide system X&Z axis, Hardened
HPN SERIES and Ground Boxway Y axis

HN-5X SERIES | 5-Axis Heavy Duty Boxway Horizontal Machining Center with
rigid trunnion table

HN SERIES Box Way Horizontal Machining Centers providing maximum
rigidity and the largest work envelopes in their class

HN-BAR Horizontal Machining Center with BAR/QUILL style spindle

HN-FC Turning, Facing, Boring and Milling capabilities are combined in
one machine for complete machining in a single setup

SEE US AT IMTS 2026 BOOTH 338546 @l IMTS2026

(630) 283-5880 info@niigatausa.com [=] ;E
A 1501 Landmeier Rd, Elk Grove Village, IL 60007 *FAee ﬁ
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vibeo | Shop Tour: Integrity Tool

How does running a cattle farm relate to running a
machine shop? Jeff Lewis of Integrity Tool knows — he
runs a shop on a farm. Join Editor-in-Chief Brent
Donaldson as Lewis and his team walk us through how
they run both businesses.

WATCH: gbm.media/ShopTour0926

ARTICLE | 4 Ways to Streamline Part Programming

On page 56, Senior Associate Editor Evan Doran covers how Willis
Custom Yachts leveraged Siemens NX features to cut programming times
and improve productivity. For more about productivity-boosting
programming features, check out the linked roundup of recent coverage.

READ: gbm.media/Programming0926

ARTICLE | Physical Al Simplifies High-Mix Automation

On page 46, Executive Editor Julia Hider discusses how Machina Labs
uses Al-powered robots to perform forming without bespoke tooling
and dies. Al technology can expand robots’ potential uses, too, as Hider
covered in this linked article about Path Robotics’ Al-powered
automated welding solutions.

READ: gbm.media/Robots0926

12 MMS SEPTEMBER 2026 mmsonline.com
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B THE SETUP

The Paper Bag
and the Digital Twin

In 1936, the first Bridgeport was sketched on a paper bag in a
parked truck. Three companies recently featured by Modern

bdonaldson@gardner.media

Brent Donaldson

EDITOR-IN-CHIEF

Machine Shop show how much of that same judgment has
moved into software and automated systems. A fourth shows

where it hasn’t.

The internet’s favorite Picasso quote, “Inspiration
exists, but it has to find you working,” may be
entirely fabricated, but it still rings true in the
case of Rudolph Bannow. One day in 1936,
Bannow was out on a delivery for his pattern shop
in Bridgeport, Connecticut, when he landed on
an idea: build a machine around the high-speed
milling head his company already produced. He
sketched the idea right there in his truck on the
nearest piece of paper at hand — a paper bag.

Two years later, on August 8, 1938, he sold
the first machine built to that sketch to Precision
Castings Corp., a foundry in Syracuse, New York.
The shop building it didn’t own a number punch
yet, so someone had to hand-chisel the “1” into
the casting. That machine, Bridgeport Serial No.
1, is being featured in Gardner Business Media’s
booth at IMTS this month, parked next to a 2026
Bridgeport built to the same basic layout. Huge
thanks to our friends at the American Precision
Museum for making this happen.

Bannow’s paper bag is a reminder of how much
manufacturing used to hinge on one person’s
skill and instinct — no drafting department, no
engineering review, just his own judgment. Three
companies featured in the September 2026 issue of
MMS — Willis Custom Yachts, Machina Labs and
WFL Millturn — are each moving a piece of that
reliance out of someone’s head and into a machine:
Associative CAD/CAM closes the gap between a
designer’s intent and machining ops, Al-guided
robotic forming replaces a machinist’s feel for
how sheet metal deforms, and an automated tool
changer eliminates the manual stop that used
to interrupt an internal cut. Each company has
achieved a remarkable result because of it.

As MMS Senior Associate Editor Evan Doran
reports, Willis Custom Yachts builds sportfishing
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boats priced from $2.5 million to $25 million,
holding tolerances around 0.008 inch on hulls
with almost no flat surfaces. Every build is differ-
ent, and tolerance stack-up between the design
department and the shop floor used to throw off
the schedule on nearly every job. Adopting Sie-
mens NX’s associative CAD/CAM allowed design
changes to port directly into the machining pro-
gram, with the software flagging any operation
that no longer matches the updated geometry.
Willis” own numbers improved drastically — pro-
ductivity up more than 500%, scrap down more
than 95% and delivery times down 50%. That
gain also let the CNC department spin off as
Willis CNC Solutions, taking on outside contract
work the company now has capacity for.

Meanwhile, MMS Executive Editor Julia Hider
explains how Machina Labs removes tooling from
the equation. Its RoboCraftsman cells use two
robots with stylus-like end effectors that form
sheet metal directly, guided by AI that determines
how the robot should manipulate the part to
reach the target shape. There is no die and no
mold, and the company is direct about that
trade-off: A stamped part might take seconds
once the die exists, while a RoboCraftsman part
takes 30 minutes to a few hours. The economics
change, however, once the cost and lead time of
building the die get counted, particularly below
stamping’s volume threshold. This is why Toyota
is using the process to mass-customize Tacoma
tailgates and hoods — there is no longer a need
to make $100,000 molds for each customized
truck. Machina Labs already runs 16 cells across
two shifts and is building a third facility with 50
more, expected to add roughly 115 jobs.

Derek Korn, longtime MMS writer and editor-
in-chief of sister brand Production Machining,

mmsonline.com
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B THE SETUP

shows us how WFL Millturn applies the same
logic one setup at a time. Its large multitasking
turn-mills, built for turbine shafts, aircraft com-
ponents and military and marine parts, used to
require manual tool changes whenever an angle
head handled internal machining. WFL auto-
mated that swap through the machine’s central
tool changer, so deep cavities, ribs and threads
that once needed multiple specialized tools and
hand intervention now run unattended.

Not every kind of judgment has moved into soft-
ware. In the latest “How I Made It,” David Wynn’s

account of his family’s screw machine shop shows
where that shift falls short. Wynn spent seven
years running Brown & Sharpe machines under his
grandfather, who had 60-plus years on that equip-
ment and zero patience for anything that didn’t
meet his standards: “When I would grind a cutoff
tool, he would send me back to the grinder if it did
not have a mirror finish,” Wynn says. Seven years
wasn’t enough on its own. What closed the gap
was Swiss-type machining, adopted after Wynn’s
family joined PMPA and gained access to the
mentor relationships that came with it — a trans-
fer of judgment that hap-

e ——
H/ PER ﬁ

\ /-//G'H FEED MILL G

FEED FASTER

IN DIFFICULT MATERIALS _-

High Performance High Feed End Mills for

Stainless Steel & High Temp Alloys

Higher Feed Rates
Aggressive feeds for shorter cycle times

Greater Stability

Reduced deflection for reliable machining

Lower Forces = Great for Small Machines
Engineered to resist wear and extend performance

Solid Carbide Tools

16 MMS SEPTEMBER 2026

pened through people at
a conference rather than
through code. Wynn now
runs PMPA’s technical
services department.
Willis, Machina Labs and
WFL are systematizing
decisions that used to
require an expert’s hands,
while PMPA’s mentor
network is doing the
same job for the decisions
that don’t systematize as
easily.

It will be interesting to
see the two Bridgeports
side by side at IMTS this
year and think about
how much decision-
making between a draw-
ing and a finished part
has moved from the
operator’s head onto
a screen — CAD/CAM
associativity, robotic
form control, automated
tool changing — and
how much hasn’t. The
company Bannow started
went on to build more
than 250,000 of the
machines he sketched
on his paper bag. Willis,
Machina Labs and WFL
show where the line on
that decision-making
is moving now. Wynn’s
grandfather, and the
PMPA network that took
over his role, show where
it still hasn’t. B

mmsonline.com
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B QUALITY GAGING TIPS | Measurement Tools

How to Take Compound Measurements

With a Digital Caliper

A digital caliper’s zero function enables the user to take
compound measurements, producing a result that would
otherwise require arithmetic or a second tool.

PAUL MAILLOUX | CONTRIBUTOR

The four basic measurements a user can take with
a digital caliper are outside, inside, depth and
step. But let’s take it a step further and add other
measurement functions that the electronic digital
caliper can perform.

The key is the zero button. Unlike a traditional
caliper where zero means the jaws are closed, an
electronic digital caliper can be zeroed at any point
in its travel. This enables the user to set a known
dimension as the reference point and let the cali-
per calculate the difference.

The result is compound measurements, where
two separate measurements are combined to pro-
duce a result that would otherwise require arith-
metic or a second tool.

Here are examples of compound measurements:

Finding the Distance Between Two Bore Centers
Because a user can zero an electronic digital cali-
per at any point, it can be used to do some of the
arithmetic required for compound measurements.
Use this procedure to measure the center distance
between two bores of equal diameter:

e Use the inside jaws to measure the diameter

=

Measure the first bore.
Source (all figures): Mahr Inc.

‘ #n
- (Came B —

\J J Measure the distance
across two bores.
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[ —

\ / " Measure the shaft diameter.

M =

e8] -

of one of the bores. Before removing the cal-
iper from the bore, press the button to zero it
while it is set to the hole diameter.

* Still using the inside jaws, measure the dis-
tance between the far surfaces of the two
bores. The caliper reading will be the dis-
tance between the centers of the two bores.

]

Measure the first bore.

Measuring Bore-to-Shaft Fit

Are you comparing a bore to a shaft, or needing

to make a shaft or pin to fit an existing bore? Or

are you boring a cylinder to fit a piston? An elec-
tronic caliper can be utilized to read the size dif-
ference directly by following these steps:

* Use the inside jaws to measure the diameter
of a bore. Before the caliper is removed from
the bore, press the button to zero the caliper
while it is set to the diameter of the bore.

* Use the outside jaws to measure the shaft. A
positive reading shows that the shaft is larger
than the bore. A negative reading shows that
the shaft is smaller than the hole and will fit.
The caliper shows how much material needs
to be removed from either the shaft or the
bore to make them fit.

»

mmsonline.com



PRODUCTIVITY STARTS
WITH BETTER ENGINEERING

THE NEW GENOS M4000H-e

Speed. Precision. Stability. When these come together, it’s the perfect storm for
next-level productivity. Meet the GENOS M4000H-e, Okuma’s newest horizontal
machining center. It stands ready to deliver greater agility, access, and overall
capability thanks to a number of features that work together:

* A high-speed, high-torque spindle capable of handling applications
from heavy-duty cutting to high-speed machining

¢ Optimized material handling design eliminates unnecessary motion and
minimizes non-cutting time

e Thermo-Friendly Concept ensures excellent accuracy stability, enabling
consistent precision machining over long operating hours

Discover how its integrated design can help increase productivity
across a wider range of machining applications.
Visit us at IMTS 2026 to learn more.
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B QUALITY GAGING TIPS | Measurement Tools
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Measure the width.

|C2m8 Ji %

Measure the depth.

distance.

Bidemics

Bidemics is NTK's advanced
ceramic-carbide composite designed for
high-speed, stable HRSA machining in
aerospace and energy applications.

O

&) IMTS2026

Visit Us in the West Hall
Booth 431522

NTK

Cutting Tools

tungaloy.com/us - ntkcuttingtools.com
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Measuring Remaining Thickness

When you need to put a bore in a workpiece that
does not go all the way through, you might want
to know how much material remains between
the bottom of the bore and the other side of the
workpiece. An electronic caliper can display this

* Use the outside jaws to measure the total
thickness of the workpiece. Before removing
the caliper from the workpiece, press the
button to zero it while it is set to the work-
piece’s thickness.

* Now use the depth rod
to measure the depth of
the bore. The caliper
reading (shown as a
negative number) is the
remaining thickness
between the bottom of
the bore and the other
side of the work piece.
The zero function
on an electronic digital
caliper is more than a
convenience. It can help
transform a simple mea-
suring tool into a versa-
tile shop calculator. By
zeroing the caliper at a
known dimension, a user
can let the tool do the
math, whether to locate
bore centers, check shaft-
to-bore fit or confirm
remaining wall thickness
before a critical cut.
These compound
measurement techniques
only scratch the surface
of what’s possible. As
you become comfortable
using the zero function
creatively, you will find
ways to apply it to unique
measurement challenges,
saving time, reducing
the chance of arithmetic
errors and getting more
out of an existing tool in
the portfolio. =

AUTHOR | Paul Mailloux
Director of Engineered
Solutions, Mahr Inc.

mmsonline.com
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B MILLER’S EDGE | Machining Challenges

The Code Between the Cuts

Here’s how to use the CAM system itself as the place
to organize your thinking and hand it off so anyone in

the shop can understand its intent.

JOHN MILLER | COLUMNIST

READER QUESTION: Is there a better way to build
our CAM files so the entire shop can understand the
programmer’s intent?

I have been doing more contract programming
lately, and it has changed how I build files. When
you are in the building, you can get away with

a lot. Someone walks over and asks what you
meant, and you tell them. When you are not in
the building, you find out quickly that a setup
sheet does not carry intent. It carries some basic
process facts like the tool list, stock size, work
offsets and fixture. All necessary, but none of it is
enough. So, I started using the CAM system itself
as the place to organize my thinking and hand

it off. The way I know it is working is that I stop
hearing from people in a “no news is good news”
sense, because it means the work is getting done
instead of waiting on me.

Here is the thing that reframed it for me: Your
intent has two audiences, and only one of them
can open the file. The first is anybody in the shop
with CAM access. This could be another program-
mer, or even yourself when you pick up a rerun
from two years ago. They see your operation tree,
layers and notes. The second audience is the oper-
ator at the control, and that person generally just
sees posted code. Every bit of organization you
built inside the CAM system evaporates at the post
unless you deliberately push it through.

This matters more as files get bigger. Ten oper-
ations, a few hundred tool paths, 50-plus tools
and a part that moves between machines or even
machine types on its way to done. At that size,
nobody is really reading the file; they simply navi-
gate it. Everything that follows is about making it
navigable for both readers.

Naming Operations for What They Do

In CAM, start with your operation groups and
name them by purpose rather than by tool or

22 MMS SEPTEMBER 2026

sequence number. This could be titles like Rough-
ing 1, Roughing 2, General Hole Making or Criti-
cal Features.

Not every part reduces to rough and finish.
Plenty of work needs bulk material off while the
part still has enough structure to hold, then some
features finished, then back to more roughing once
the geometry allows it. If your groups are named
for what they are accomplishing, the sequence
explains itself. Someone opening the file sees the
strategy before they click into a single tool path.

The bigger payoff is diagnostic. When a dimen-
sion goes bad, a named group tells you where
to look and, just as usefully, where not to. If you
gouge the part towards the end of the process on a
critical surface, finding that path in “Critical Fea-
tures” is a small search versus scrolling through a
dozen tool paths all named “Contour.”

Layers as Instructions, Not Just Visibility

Most of us already use layers for stock models,
toolholder geometry and cleaning up the screen.
Name those coherently and you have commu-
nicated something before anyone reads a word

of your notes. But layers do not have to hold
geometry. You can build a layer that contains
nothing but text and work instructions, and
name it exactly that. “Op1 Vise Setup,” holding
an arrow pointing to where the work coordinate
origin lands and a note on how to pick it up. That
instruction now lives in the same file as the geom-
etry it describes, at the same scale, in the same
orientation. It cannot get separated from the

job, and it cannot be misread the way a written
description of a location often is.

Manual Code Entry, the Part that Survives the Post
Most CAM systems let you insert manual code
between tool paths, and this is the best way to
push programmer intent to those who may only
see the resulting program. First, you can just add

mmsonline.com



ENGINEERED TO PUSH BOUNDARIES

From engineering to manufacturing, every decision we make is driven by precision. Our
tooling systems, spindle interfaces and cutting tool solutions are developed to deliver
stability, accuracy and repeatable performance that manufacturers rely on.

Quality proven through every process, every product, every day.
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Machining Challenges

comments to match the stages of the program
the same way the operation groups do to say the
specific thing you would say if you were standing
there. Someone scrolling through the code gets

a general sense of the stages the part is meant to
work through. Second, you may have code you
intend to execute. Program stops, probing rou-
tines, tool setting and breakage checks are all
typical. Lastly is commentary aimed at operator
intervention. Comments placed after an M0O will
generally display under the stop on the control. A
macro popup does something similar with a more

direct message on-screen, acting like a stop and
clearing on cycle start. Either way, the person run-
ning the part gets the instruction, rather than being
buried in a setup sheet they closed an hour ago.

Build Them to Be Removed
Here is the discipline that keeps this from turning
into clutter. I tie a comment or a stop to a specific
concern I have about the process, and I expect
the end user to delete or suppress it once that
concern proves unfounded. On the first part, a
reminder that chips may be packing in a deep
pocket is worth having.

workholding and automation your

I SMW Autoblok is the stop for the
new (or old) machine deserves.

TO
KILLER

PRODUCTION

=\
(( SMW °
SAUTOBLOK

ACCESSORY

If it turns out that pocket
clears fine every time, a
forced stop there is just
an interruption charged
against every part from
then on. The operator has
better information than I
did when I built the file,
and they should be free
to act on it. That expec-
tation is what makes the
notes welcome instead of
ignored.

What Gets Handed Off
None of this is exotic.
Group names, a layer
of text or a few lines

of manual code are all
things you already do.
Point them at the oper-
ator instead and the file
stops being a place you

We've been in the game for a long time,
and we're well aware: that big machine
tool purchase is what shops are most
excited about.

But if you're the type of person who
geeks out over the efficiencies that
are possible when you really, truly
nail workholding and automation,
the SMW Autoblok booth is the can’t-
miss destination.

Rotating workholding, stationary
workholding, automation—all done
at a better, smarter level.

store your work and starts
being how you say what
you meant. B

Do you have a machining
question? Ask the expert.
John Miller leans on more
than a decade of industry
experience to answer
machining questions from
MMS readers. Submit your

Check it all out at
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question online at
mmsonline.com/MillersEdge.

| AUTHOR | John Miller
Owner, Way of the Mill LLC
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perform turning, drilling, milling,
boring, grinding, in a single chucking.
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B CUTTING-EDGE PERSPECTIVES

Insight into Machining Dynamics

How Tool Vibration Affects Turning Stability

The physics behind chatter and how stability maps can help you

choose the right cutting conditions.

TONY SCHMITZ | COLUMNIST

In turning, the cutting tool is not rigid, so the cut-
ting force causes tool vibration. When the tool is
vibrating as it removes material, these vibrations
are imprinted on the workpiece surface as a wavy
profile. When the workpiece begins its second
revolution, the vibrating tool encounters the
wavy surface produced during the first revolu-
tion. Therefore, the chip thickness at any instant
depends both on the tool deflection at that time
and the workpiece
surface from the
previous revolu-
tion. Vibration of
the tool therefore
leads to a variable
chip thickness,
which gives a vari-
able cutting force.
The cutting force
governs the cur-
rent tool deflection
and, subsequently,
the system exhib-
its feedback. In
other words: The
the system has
memory.

FIG. 1: The figure demonstrates
the instantaneous chip-thick-
ness calculation. It depends on
the mean chip thickness, the
current deflection, and the
vibration during the previous
revolution of the workpiece (to
the left of the tool).

m

FIG. 2: Example stability map. The stability boundary
separates spindle speed-chip width combinations
(below the boundary, marked as a green circle) from
unstable pairs (above, marked as a red square).

N=0

by, (mm)

Q (rpm)
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From a modeling standpoint, this regeneration
of waviness appears as a time-delayed term in the
chip thickness equation. This column considers
only vibrations in the normal direction, y (positive
direction out of the cut), which has the most
direct influence on the chip thickness.

The time-dependent, instantaneous chip thick-
ness, h(t), is determined using Equation 1. It is
seen that larger positive vibration during the
previous revolution, y(t-t), where T is the time for
one rotation, gives an increased chip thickness.
Larger positive current vibration, y(t), on the
other hand, yields a thinner chip. See Figure 1,
where h_is the mean chip thickness commanded
by the feed per revolution.

The relative phasing between the surface wav-
iness from one pass to the next determines the
level of force variation and whether the operation
is stable or unstable (chatter occurs). The wavy
surfaces between two revolutions may be in phase
or out of phase. If the vibrations are in phase,
even though vibration is present during material
removal, the chip thickness variation (vertical
distance between the two curves) is negligible
and there is no appreciable force variation. This
enables stable cutting at larger chip widths.
Considering that the tool tends to vibrate at its
natural frequency,
it is intuitive that
matching the
workpiece rotating
frequency (spindle
speed) to the tool’s
natural frequency

Equation 1.

h(t) = hp, +y(t — 1) —y(t)

Equations 2-4.
-1

bl = ——————— will lead to this
2K cos(B) Re[FRF] .
preferred in-phase
situation. How-
fe _ £ ..
0= N + Py ever, this is count-

er-intuitive based
on our traditional
understanding

€=2m—2tan™! (Re[FRF])

Im[FRF]
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Double Up

Ingersoll’s DiPos Series of Milling Inserts
Provide Twice the Value

¢ DiPosDuo: 90°, backdraft and hi-feed
versatility with 4-edge economy

¢ DiPosTrio: 6-edge economy for 90° rough,
finish, and plunge milling

¢ DiPosQuad: True 90° shoulder mills with
8-edged inserts

* DiPosHexa: 45° face mill with 12 robust
edges and high feed rates

¢ DiPosPenta: Same 10-edge insert fits hi-feed
and 65° mills

See these products and

more at booth 431522 0 u m

@ 845 S Lyford Rd - Rockford, IL 61108
815.387.6600 // ingersoll-imc.com
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CUT THE CHATTER

of resonance,
Scan the QR code whgr.e we avoid
for additional exciting the

information on how system at its nat-
4 to reduce turning

Insight into Machining Dynamics

Depending on the feedback system gain, or
chip width, b, and spindle speed, Q, the turning
operation will either be stable or will exhibit
chatter, which causes large vibrations and forces

vibrations.

ural frequency.
An out-of-
phase rela-

tionship results in significant variation in the
chip thickness. This leads to unstable cutting
at smaller chip widths than the previous case
due to the force variations and subsequent tool

deflections.

and leads to poor surface finish and, potentially,
tool/workpiece damage. In stable machining, the
vibrations diminish from revolution to revolution.
In unstable machining, on the other hand, the
vibrations grow from revolution to revolution
until limited in some way. The vibrations may
even become large enough that the tool jumps out
of the cut, losing contact with the workpiece. The
governing relationships

WHERE COMPLEX IDEAS BECOME
PRECISION PARTS

MACHINERY

SYSTEMS, INC.
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MITSUBISHI EDM

for this behavior are pro-
vided in Equations 2-4.
In these equations,
b, is the limiting chip
width to avoid chatter;
K_and p are terms in the
cutting force model; FRF
is the frequency response
function at the tool tip; f.
is the chatter frequency
(should it occur); N is the
integer number of waves
of vibration imprinted on
the workpiece surface in
one revolution; and &/2n
is any additional fraction
of a wave, where ¢ is
the phase (in radians)
between current and
previous tool vibrations.
Note that for units con-
sistency in Equation 3, if
f.is expressed in cycles/s
(Hertz, Hz), then Q must
be specified in rev/s.
Figure 2 shows an
example stability map
where the Q versus b,
family of curves (N =
0,1, 2, ...) separate the
domain into two regions.
Any (Q, b, ) pair that
appears above the collec-
tive boundary indicates
unstable behavior, while
any pair below is pre-
dicted to be stable. B

AUTHOR | Tony Schmitz

Distinguished Technical Fellow,
MSC Industrial Supply Co.
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B THE MARGIN LINE | Where Operations Meet Profit

How Manufacturers Are Using Al to Predict,
Adapt and Stay Ahead in a Disrupted Market

Al-driven tools can help organizations can make more dynamic
decisions based on real-time conditions. The result is often improved
working capital management and stronger operational flexibility.

MIKE SIBLEY | COLUMNIST

For years, manufacturers have focused on making
supply chains faster, leaner and more efficient.
Today, the conversation has shifted. The chal-
lenge is no longer simply moving products from
point A to point B. It’s about managing uncer-
tainty, anticipating disruption and making better
decisions before problems impact operations.

That’s where supply chain intelligence is
becoming increasingly important.

Artificial intelligence has become one of the
most talked-about topics in manufacturing, but
many companies still struggle to separate real-
world applications from hype. While Al isn’t a
magic solution, it is creating opportunities for man-
ufacturers to improve forecasting, identify risks
earlier and make smarter operational decisions.

The companies seeing the most success with
Al aren’t replacing people. They’re giving their
teams better information to make decisions faster
and with greater confidence.

One of the biggest opportunities for Al is fore-
casting. Historically, forecasting relied heavily
on historical trends and human judgment. While
experience remains valuable, today’s market
conditions are changing too quickly for historical
data alone to tell the full story.

Al can analyze purchasing patterns, supplier

30 MMS SEPTEMBER 2026

performance, inventory levels, lead times, market
conditions and demand signals simultaneously.
Instead of simply reporting what happened last
quarter, these tools can help manufacturers iden-
tify potential disruptions before they occur.

For example, Al or other automation tools can
flag a sudden demand spike, identify a supplier
lead-time risk and help teams adjust purchasing
or production plans before a disruption hits. That
level of visibility allows organizations to become
proactive rather than reactive.

Another area where supply chain intelligence
is creating value is inventory management. Many
manufacturers continue to struggle with balanc-
ing inventory levels. Too much inventory ties
up cash and increases carrying costs. Too little
inventory creates production delays and customer
service issues.

Al-driven tools can help companies better
understand inventory trends, demand fluctuations
and purchasing cycles. Rather than relying solely
on static reorder points, organizations can make
more dynamic decisions based on real-time condi-
tions. The result is often improved working capital
management and stronger operational flexibility.

Supplier visibility is also becoming increas-
ingly important.

Most manufacturers know their direct suppliers,
but disruptions often originate much deeper
within the supply chain. A delay from a secondary
supplier, transportation issue or raw material
shortage can quickly impact production schedules.

Supply chain intelligence tools allow organi-
zations to monitor supplier performance more
closely and identify vulnerabilities that might
otherwise go unnoticed. The goal isn’t eliminat-
ing risk. It’s understanding risk early enough to
respond effectively. One misconception I often

mmsonline.com
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TURN OPERATIONAL GAPS

INTO EFFICIENCY GAINS

To gain a competitive edge, start by identifying the gaps in your operations that slow your efficiency,
productivity, and profitability. Embracing modern, efficient solutions sets you up for success today and
future-proofs your shop for tomorrow. With solutions designed to streamline operations, reduce
downtime, and increase throughput, you can transform your operations - one smart step at a time.

IDENTIFY EFFICIENCY GAPS USING REAL-TIME DATA
Solution: EZ-SmartTower Machine Tracking System

- Streamline ROl analysis of CNC machines. Automate production data collection,
enabling data analysis to identify bottlenecks, make improvements,
increase spindle time, and enhance overall machine efficiency.

STEP

1

STEP MAXIMIZE MACHINE UPTIME
BY STREAMLINING TOOL SETUPS OFFLINE

2 Solution: Presetters

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

ENHANCE MACHINE THROUGHPUT BY €= .
MINIMIZING SET-UP AND CHANGEOVER TIME . @3 - T =
. . . T o e
Solution: Zero Point Clamping System \® ) - e
—i" \® 2

« Amodern alternative to T-Slot tables, modular work holding has the
flexibility and diversity to hold any workpiece while maintaining high accuracy.

STEP IMPROVE EFFICIENCY AND MINIMIZE SKILLS GAP
WITH MACHINE TENDING SYSTEM

4 Solution: EZ-AutoCart & EZ-Cob 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.

REDUCE MANUAL INTERVENTION
BETWEEN CYCLES

Solution: EZ-Bot Automatic Work Changer

« Enables efficient handling of blank parts, vises, and
pallets with automatic setup to maximize CNC machine
uptime while minimizing time strain on skilled workers.

STEP

-

LYNDE X
NIKKEN

TOOLHOLDERS | uive & smaricTooLin J CUSTOM TOOLS [ ROTARY TABLES

PRESETTERS | WORKHOLDING
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Where Operations Meet Profit

hear is that AI will somehow replace operational
expertise. In reality, the opposite is true.

The most effective manufacturers combine
technology with human experience. Al can pro-
cess large volumes of data and identify patterns,
but experienced professionals still provide the
judgment, context and decision-making that
drive successful outcomes.

Technology should support decision-making,
not replace it. I also think manufacturers some-
times assume they need significant investments
to begin improving supply chain intelligence. In

many cases, organizations already have valuable
data available within their ERP systems, purchas-
ing records, inventory reports and operational
dashboards.

The first step is often improving visibility into
the data they already have. That includes assess-
ing ERP data quality, identifying the most critical
supply chain KPIs and choosing one high-value
use case — such as forecast accuracy, inventory
optimization or supplier risk monitoring.

From there, organizations can build toward
more advanced analytics and Al-driven tools

where they create the

= TECHNIK-USA

Visit Us at:

QIMTS
2026

SEPTEMBER 14 - 19, 2026
MCCORMICK PLACE, CHICAGO

Booth #236637

from STORAGE
to STAMPING to MACHINING
to CLEANING and AUTOMATION
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LANG can help to
make your production
more efficient

www.lang-technik-usa.com

most impact. Looking
ahead, I believe the man-
ufacturers that will gain
the greatest advantage
will be those that use
supply chain intelligence
to improve adaptability.

The future isn’t about
creating perfect forecasts
or eliminating every
disruption. Instead, it’s
about building systems
that help organizations
respond faster, make
better decisions and
maintain operational
flexibility when condi-
tions change. Supply
chains will continue to
face uncertainty. Markets
will continue to evolve.
Disruptions will continue
to happen.

The difference is that
manufacturers now have
access to tools that can
help them see around
corners more effectively
than ever before. The
organizations that
embrace supply chain
intelligence today will be
better positioned to navi-
gate whatever challenges
come next. B

o
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THE NEW STANDARD FOR
CNC COLLET CHUCKS

INTRODUCING THE ROYAL ™
QUICK-GRIP™ COMBO CHUCK

«/ Easily swap between Quick-Grip™, ID and 5C gripping!
« Dead-Length Operation — Perfect for Sub-Spindles

« Ultra-Precision Accuracy —0.0002" TIR Guaranteed
+ Available in 0G-52, 0G-65, and 0G-80 Models

In Stock for Same-Day Shipping!

CHECK OUT THE VIDEO AT

ROYALPRODUCTS.COM




MORE GREAT CNC SOLUTIONS

A TRUE ALL-IN-ONE LATHE CHUCK

One chuck for every application!
The Royal MTC™ s a revolutionary
3-jaw chuck, Quick-Grip™ collet
chuck, and ID workholding system
allin one.

The SLV™ (Sturdy Little Vise)
features an elevated spindle and
box way construction to provide
extreme rigidity — virtually
eliminating jaw flex and jaw lift.

Thousands of Quick-Grip™
collets in stock for
Same-Day Shipping!

LEARN MORE AT

ROYALPRODUCTS.COM




O'mL OPTIMIZE CNC PERFORMANCE
PRODUCTIVITY, AND PROFITS!

PRODUCTS

BAR-FED CNC LATHE
PARTS COLLECTION

UNLOCK HOURS OF
UNMANNED PRODUCTION

/' Run your bar-fed lathe unattended around the clock
/' Increases throughput, capacity, productivity and profits

@ Compact version {shown) perfect for Swiss applications

CHECK OUT THE LATEST AT

ROYALPRODUCTS.COM

SCHEDULE A ROYAL
DEMO VAN VISIT TODAY




I GARDNER BUSINESS INDEX

Metalworking Index Eases in July but
Extends Expansion to Seven Months

Production and new orders held their ground, while
a pullback in hiring trimmed the reading.

METALWORKING INDEX

mshirk@gardner.media

Mike Shirk
SENIOR MARKET
RESEARCH ANALYST

FUTURE BUSINESS INDEX
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The Gardner Business Index (GBI): Metalworking

measures the current state of metalworking and

machining activity through survey responses
covering new orders, production, backlog,
employment, exports and supplier deliveries.
A reading above 50 indicates expansion, and a
reading below 50 indicates contraction.

GBI COMPONENTS SCORECARD

Change vs
Month Ago Year Ago

Supplier Deliveries — A
Production \ 4 A
New Orders \ 4 A
Employment

Backlog

Exports

Source (all figures): Gardner Intelligence

PRESENTED BY

GARDNER BUSINESS

The GBI Future Business Index is an indicator of
the future state of the metalworking market from
industry respondents regarding their opinion

of future business conditions for the next 12
months. A reading above 50 indicates expansion,
and a reading under 50 indicates contraction.

The GBI Components Scorecard reports the monthly
change rate of primary metalworking market factors
contributing to the overall monthly index reading.

Reading the Scorecard:

e Color indicates where a component value falls rel-
ative to 50 for the current month. Green indicates
expansion, and red indicates contraction.

e Shade indicates a value’s distance from 50. The
darker the shade, the further from 50.

e Direction indicates a value’s change versus the
previous period. Pointing up is always better. =

Stay ahead of the curve with Gardner Intelligence.

INDEX &

Visit Gardner Intelligence’s website at gardnerintelligence.com.
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South Building

D2-5AX Gen 2 with Automatic Work Changer
N

Automated 5-axis machining for high-mix
and lights-out production.

i2 ST Turn-Mill

7

Multi-tasking turning, milling, lower-turret
machining, and simultaneous 5-axis
capability.

VT-650 YMC MG Vertical Turning Center
N

Heavy-duty turning with Y-axis milling,
live tooling, and complete machining in
one setup.

VESTA-800 Vertical Machining Center

7
High-speed, rigid, and precise machining
for demanding production applications.

VT-1350 MC Vertical Turning Center
N
Powerful vertical turning and live-tool

machining for large, heavy, and complex
components.

Hwacheon Machinery America, Inc | HWACHEON.COM | hmaininfo@hwacheon.com | Phone: 857-573-0100
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ShoP EVENTS & WEBINARS
 CoNFERENGE

OCTOBER 6-7, 2026 | CLEVELAND, OH
|6 TOPSHOPSEA Top Shops 2026

CONFERENCE
Modern Machine Shop Top Shops and Products Finishing Top Shops,

Gardner Business Media’s two largest and longest running benchmarking
and business improvement survey programs, will join forces to host
concurrent Top Shops Conference programs.

Top Shops Conference attendees will benefit from access to several
shared general sessions, keynotes, exhibit rooms and special networking
events, enabling these two critical manufacturing service groups — CNC
machining and industrial finishing — to learn, exchange ideas and make
valuable business connections.

topshopsevent.com

OCTOBER 21-22, 2026 | GRAND RAPIDS, Ml

| BP0
CONTRAX CONTRAX Grand Rapids 2026

CONTRAX events connect buyers and suppliers of American contract
manufacturing services. From concept to contract, CONTRAX showcases

North America’s premier industrial parts producers and service providers
— leaders in design engineering, 3D printing and prototyping, CNC
machining, casting, metal forming and fabricating, injection molding,
surface treatment, parts finishing and systems integration.

contraxshows.com/grand-rapids
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Get quotes out faster.
et out the door sooner.

Paperless Parts’ secure, Al-powered quoting
software helps shops cut out busywork and make
time for more things other than quoting.
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Mastering Milling: A Framework for Cutter
Selection & Troubleshooting

This webinar explores cutter geometry, lead angles, machine and
workpiece considerations, troubleshooting methodologies and insert
failure analysis to help improve tool life, process stability and part quality.
PRESENTER:  Bryan Winterlin, Application / Sales Engineer, Horn USA Inc.

How to Get Started With Zero-Point Clamping

Zero-point clamping can significantly reduce setup times and improve
repeatability across a family of machines — but knowing where to start
is often the biggest hurdle. This webinar walks through the key
implementation options available to shops.

PRESENTER: Cory Rigg, Regional Manager Northeast, Lang Technik USA

Modern Optimization of Legacy Milling Machines

Aging controls, limited flexibility and increasing maintenance risks

progressively reduce performance and productivity of legacy machines.

Instead of discarding valuable assets, revitalize them — preserving what

still delivers structural strength and reliability while upgrading the

components that limit performance.

PRESENTERS: Anne Miner, Sales Director, Rebuild & Retrofits, Ingersoll Machine Tools
Jeremy Beaufils, Chief Engineer, Aftermarket, Ingersoll Machine Tools

Integrated Microfactories: Rohotic Large-Format
AM and Al in Distributed Production

This webinar examines the microfactory model: a compact, integrated
production system that combines robotic large-format additive
manufacturing, multiaxis CNC milling and Al-driven process intelligence
to manufacture large industrial components at or near point of use.
PRESENTERS: Nils Niemeyer, Chief Growth Officer, Caracol AM

Leslie Bush, Senior Customer Success Engineer, Caracol AM

Register for these webinars at: www.mmsonline.com/webinars



Buy Direct & Save

Purveyors of Fine Machinery® Since 1983

“Grizzly

Industrlal

FREE 644 PAGE CATALOG'

The Industry's Leading Sourcebook for Metalworking & Woodworking Machinery
Request yours at grizzly.com/free-catalog

9" x 49" 3 HP Vertical Mill
Versatile and accurate operation
e 2-Axis DRO for exact table positioning

o X-axis power feed
e Chrome-plated,

8" x 36" 12 HP Knee Mill
Professional results on 110V power
« Spindle, X-, and Y-Axis DRO

o X-axis power feed

* 100-2800 RPM variable-speed

11" x 50" 2 HP
Horizontal/Vertical Mill
Two mills in one for maximum flexibility

i

« Horizontal and vertical R-8 spindles
e 3-AxisDRO

precision-ground quill spindle o X-and Y-axis power feed
* One-shot pump lubrication * Head tilts 90° left-to-right and « High-precision P5
turret rotates 180° .

« Auto stop with
micro-adjustable stop

« Footprint: 41"x 27"
« Shipping weight: = 2580 Ibs.

MADE (IS0 9001
IN AN | FACTORY

spindle bearings
« Coolantrecycling system
o Footprint: 41" x 24"
e Shipping weight: = 3087 Ibs.

MADE IS0 9001
IN AN |FACTORY

e 20-Liter coolant system with
catch tray

« Footprint: 197" x 33"
« Shipping weight: = 1940 Ibs.

MADE IS0 9001
IN AN | FACTORY

60796 // ONLY 311,995

60961/ ONLY 10,995 %

10" x 30" 12 HP Metal Lathe
Turn longer workpieces with ease
* Backlit LED display when ON, mirror finish when OFF
« 100-2200 RPM variable-speed spindle
e Spider mount system for stability
* 100-Series quick-change ==

tool post e
e 5"3-Jaw &4-jaw chucks
« Footprint: 462" x 12"
e Shipping weight:

=464 bs.

14" x 40" 2'/> HP Gunsmithing
Metal Lathe
Large-bore capability
« DRO with two-axis digital readout e Footprint: 71" x 16"
* 70-2000 RPM, 8 spindle speeds e Shipping weight:
« Quthoard spindle #1550 Ibs.
supportspider A
e 200-Series quick-
change tool post
e 7"3Jaw &
8" 4-jaw chucks

MADE SO 9001
IN AN |[FACTORY.

60824 // ONLY 8079

7" x12"1HP
Metal-Cutting Bandsaw
Mobile metal stock prep

* 93"x%" Blade

 90-255 FPM, 4 blade speeds

MADE ISO 9001
IN AN |[FACTORY.

60998 // ONLY 4150

10" x 18" 12 HP
Metal-Cutting Bandsaw
Heavy-capacity miter cutting
 121%," x1" Blade

e 114-377FPM, 4 blade speeds ,

« Hydraulic downfeed . e Hydraulic downfeed PT T
control control S a S

o Quick-release vise

* 2'-Gallon coolant system
* Footprint: 38" x 13"
« Shipping weight: =335 Ibs.

MADE 1SO 9001
IN AN |[FACTORY.

60561 // ONLY 1595

e Quick-release vise

* 2'>-Gallon coolant system
* Footprint: 47" x 21"
e Shipping weight: =658 hs. |

MADE IS0 9001
IN AN |[FACTORY.

Please visit grizzly.com for up-to-date pricing.

Due to rapidly changing market conditions, our advertised
prices may be tany time without prior natice

A\ WARNING! t': Cancer & Reproductive Harm

affm e clicklease

Business to Business
Monthly Payments Equipment Financing

FINANCING AVAILABLE

24085

or hirth defects or other reproductive harm. For more infarmation go to wvsw.P65Warnings.ca.gov.

60709 // ONLY 7495

60827 // ONLY 514,075

14" x 40" 2 HP Gunsmithing
Metal Lathe
High-tolerance barrel creation
o Tailstock locking system
 70-2000 RPM, 8 spindle speeds
o Spider mount system B
for stability ﬁe i |
e 200-Series quick- S
change tool post =
e 6"3-Jaw &
8" 4-jaw chucks
o Footprint: 70%" x 15%"
« Shipping weight: = 1550 Ibs.

9" x 16" 12 HP
Metal-Cutting Bandsaw
High-volume stock processing
* 114%,"x 1" Blade

e 114-377FPM, 4 blade speeds

e Hydraulic downfeed control

e (Quick-positioning vise

« 10-Liter coolant system o
« Footprint: 38" x17%2"

« Shipping weight: = 638 Ibs.

MADE IS0 9001
IN AN [FACTORY

60811/ ONLY 4295

/ l
Some products we sell can expose you to chemicals known to the State of California to cause cancer and/ BDD- 23-4 7 7
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IMTS 2026

First-Timer’s
Guide to IMTS

ssmmms  Manufacturers solve big challenges by breaking

them into smaller, achievable steps. That’s also
the best way to approach your visit to IMTS — The
International Manufacturing Technology Show,
which takes place Sept. 14-19, 2026, at McCor-
mick Place in Chicago, Illinois.

Whether you want to reduce setup times,
improve quality, automate repetitive tasks, meet
compliance requirements or increase throughput,
clear goals will help you make the most of 1,800
exhibitors across 1.2 million square feet.

These tips are designed for first-time attendees
but can help anyone maximize their IMTS
experience:

* IDENTIFY YOUR PRIORITIES. Meet with your
team before the show and define one to three
challenges you want to solve based on your
biggest bottlenecks, growth opportunities or
long-term goals.

* DEFINE SUCCESS. Establish baseline metrics
such as OEE, on-time delivery, first-pass
yield, scrap, revenue per employee or gross
margin so you can evaluate solutions and
measure results after the show.

IMTS 2026 - The International Manufacturing
Technology Show takes place Sept. 14-19 at
McCormick Place in Chicago.
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Michelle Edmonson, CEM
VICE PRESIDENT, EXHIBITIONS

AMT - The Association For Manufacturing
Technology, which owns and operates
IMTS - The International Manufacturing
Technology Show

* REGISTER AND PLAN AHEAD. Register early
at IMTS.com/Register for discounted pricing
and use IMTS.com/show/travel/ to find deals on
hotels and transportation.

° BUILD YOUR GAME PLAN. Use the IMTS
exhibitor directory to compare solutions,
then use the IMTS Show Planner to book-
mark exhibitors, schedule appointments and
organize your days.

* LET THE IMTS SHOW PLANNER GUIDE YOU.
Use the recommendations, appointment
calendar and Plan the Smartest Route
features to organize your day and automati-
cally adjust your route as plans change.

* DIVIDE AND CONQUER. If you're attending
with colleagues, assign each person a tech-
nology or objective, then compare notes over
lunch or dinner to identify the most prom-
ising opportunities.

* LEAVE ROOM FOR DISCOVERY. If you came
to solve three problems, you’ll probably leave
with ideas for a fourth. Some of the best
discoveries happen between appointments.

* FOLLOW THROUGH. The real value of IMTS
begins after the show. Reconnect with exhib-
itors, evaluate solutions, implement improve-
ments and measure results.

As Mack Loughlin, general manager at Jacobs
Tool & Manufacturing in Hanover, Pennsylvania,
puts it, “Sometimes I go to IMTS for hardware,
sometimes I go for software. At IMTS 2026, I'm
going for ‘peopleware.” His advice: Look beyond
the equipment and take time to learn how other
manufacturers are solving challenges, building
their businesses and preparing for the future.

And yes — wear comfortable shoes.

Register for IMTS 2026 at IMTS.com/Register.
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ACHIEVE THE IMPOSSIBLE

From Music Scales to Scaling Up

“The solutions | found at IMTS helped us go from producing
200 parts to thousands - and increased our throughput and
profits while offering more competitive pricing.”

At IMTS - The International Manufacturing Technology Show,
manufacturer and former musician Chris Basgall discovered

the latest technologies, new strategies, and experienced peers.

They changed what he thought was possible - and the future
of his company.

Rewrite your future at IMTS on Sept. 14-19, 2026, in Chicago.

SEPTEMBER 14 - 19, 2026 + MCCORMICK PLACE, CHICAGO _

SCAN TO

B

| REGISTER |
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JOB SHOPS WORKSHOP

IMTS 2026 Job Shops
Workshop Empowers
Manufacturing’s Backbone

mmmmms  While IMTS - The International Manufacturing
Technology Show has always been the place
where job shops explore the latest machines, it’s
also where business leaders compare ideas, share
challenges and discover best practices that can
shape the future of their businesses. To help
small manufacturers solve business and produc-
tion challenges, IMTS 2026 offers the Job Shops
Workshop on Tuesday, Sept. 15, 1:30-4:30 p.m.,
followed by a networking reception until 6 p.m.
The IMTS Job Shops Workshop provides
practical guidance for today’s most timely topics,
including automation, Al, the economy and
business management systems. The workshop
features five sessions:
* State of the Industry: Economic Update, by
Chris Chidzik, AMT principal economist
¢ The Automation Yellow Brick Road: Tips
from Travelers at Different Stages of the
Journey, with moderator Chris McNamara of
Automation World and panelists David Liu of

M
Surszey

The IMTS Job Shops Workshop takes place on
Tuesday, Sept. 15, 1:30-4:30 p.m., followed by
a networking reception. Registration includes
admission for all six days of the IMTS 2026
exhibit halls, giving attendees access to the
full IMTS experience.
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Mary Cecile Neville
DIRECTOR OF STRATEGIC PARTNERSHIPS
AND INDUSTRY RELATIONS

AMT - The Association For Manufacturing
Technology, which owns and operates
IMTS - The International Manufacturing
Technology Show

FinalRev, Katie Murphy of Arcamed and Mike
Payne of Hill Manufacturing & Fabrication

* How is Al Changing the Future of
Tomorrow’s Job Shop? with moderator Russ
Waddell of AMT and panelists James Marzilli
of Warpcore Al and Al Whatmough of G28

e Manufacturing — The Change, with Jay Rogers

of Haddy

e Job Shops Industry Exchange: An Interactive

Conversation, with Dave Capkovitzof
EBITDA Growth Systems, Nicholas Ward of
Ward Manufacturing, Rebecca Wolfinger of
Mil-Spec Manufacturing and Nate Bourgeois
of Ouroboros Space and Defense.

“Job shops are the backbone of North American
manufacturing. They’re solving difficult problems
every day while looking for smarter ways to
stay competitive,” says Rita Conroy, director of
marketing and customer experience at Zoller, a
workshop sponsor and IMTS exhibitor (BOOTH
#432018). “This workshop gives manufacturers
practical strategies they can apply immediately
while connecting them with technologies and
partners that can help improve efficiency and
reduce costs.”

“Most automation conversations focus on the
technology,” says Mike Payne, a panelist in the
automation session. “I want this to connect auto-
mation to the business. Technology usually isn’t
what holds companies back. People, processes
and execution are. Whether you’re looking at
robots, pallet systems, Al or automating office
tasks like quoting and scheduling, the goal is
understanding where automation creates real
value rather than an exercise in buying another
piece of equipment.”

Register today at IMTS.com/Register. Workshop
registration includes admission to the Job
Shops Workshop, the networking reception and
all six days of the IMTS 2026 exhibit halls.
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LEARN FROM MANUFACTURING LEADERS
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MARTINA McISAAC DAYAN RODRIGUEZ DAVE EVANS

Executive VP & CEO Corporate VP of Manufacturing President & CEO

MSC & Mobility MISUMI Americas
Microsoft

The World According To... invites viewers to see through the eyes of the leaders
shaping the manufacturing industry. These renowned visionaries will share their
insights on the world, the trends driving manufacturing technology, and the
possibilities that excite them.

STREAM NOW AT IMTS.COM/WATCH
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EMERGING TECHNOLOGY CENTER

Drones and Test-Flight
Vehicles Demonstrate
Surge Production

memmmms  Watch an automated manufacturing cell produce
drones live, then see them fly. Stand beside
Aires Tide, an 11-foot-tall Al-designed flight-test
vehicle. Discover the digital backbone of smart
manufacturing with MTConnect.

At IMTS 2026 - The International Manufacturing
Technology Show, Sept. 14-19, discover how
manufacturers reduce the time required to design,
build and validate new products in the AMT
Emerging Technology Center (ETC).

Located just inside the North Building, the ETC
(BOOTH #236700) highlights how public-private
partnerships can accelerate manufacturing inno-
vation from concept to deployment. Together,
AMT, the U.S. Department of Energy (DOE),

Oak Ridge National Laboratory (ORNL), Sandia
National Laboratories and commercial manu-
facturers demonstrate how collaboration speeds
development, strengthens supply chains and
supports the U.S. defense industrial base.

The fully assembled drone produced in the
AMT ETC automated manufacturing cell and
flight tested in the ETC during IMTS 2026.
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AMT - The Association For Manufacturing
Technology, which owns and operates IMTS -
The International Manufacturing Technology Show

“The ETC shows how digital engineering,
Al, automation, additive manufacturing and
connected systems function as a complete manu-
facturing workflow,” says Ryan Kelly, AMT VP
- technology. “Manufacturers will find practical
ways to reduce development time, improve produc-
tivity and respond to changing market demands.”

Drone Production and Flight Demonstrations
Every day during IMTS, an automated manu-
facturing cell, developed by the ORNL Manu-
facturing Demonstration Facility, will produce,
assemble, test and fly drone quadcopters. The
working exhibit shows how flexible production
systems rapidly move from design to finished
product. Using FANUC robots and Mazak’s VC

EZ 20X and five-axis WAAM system, debuting at
IMTS, the cell illustrates scalable production.

Al-Designed Flight Vehicle

The ETC also features Aires Tide, a full-scale
11-foot-tall Al-designed flight-test vehicle and
one of the first results of the DOE-led Genesis
Mission, with support from Sandia National
Laboratories. Combining Al, advanced computing
and additive manufacturing, the team reduced
development time to just six months. The vehicle
was produced on a Velo3D Sapphire XC in
modular sections.

Connected Manufacturing

MTConnect completes the picture by showing
how standardized machine data enables manu-
facturers to monitor equipment, reduce down-
time and support lights-out operations through
connected production systems.

Experience these technologies in action, then
explore more than 1,800 exhibitors at IMTS
2026, Sept. 14-19, at McCormick Place in
Chicago. Register today at IMTS.com/Register.
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AUTOMATION

Machina Labs is a
manufacturer that uses
robots to fabricate sheet
metal parts without the
use of specialized tooling.
This enables it to handle
high-mix, low-volume
work just as easily as it
handles low-mix,
high-volume work. Source
(all images): Machina Labs

Tooling-Free Forming Enables
Flexible Factories

Machina Labs’ RoboCraftsman forms parts autonomously and
without dies. But sheet metal fabrication is just the first step for
these Al-powered robotic production cells.

JULIA HIDER | EXECUTIVE EDITOR

Tooling requirements makes high-mix, low-volume manufacturing a

challenge. “Every time you have to build a hardware product, you have
to build a factory, and there’s a lot of tooling, equipment, machinery that goes
into the factory that’s very closely tied to the product you’re trying to build,”
points out Edward Mehr. Mehr is the founder and CEO of Machina Labs, a
manufacturing company that uses Al-powered robots to fabricate sheet metal
parts without the use of specialized tooling.

Software to Hardware

Mehr started his career focusing on Al at companies including Google and
Microsoft. Eventually he joined SpaceX, where he started to apply Al to the
challenges of manufacturing. “Since then, I have been in the intersection of
using software and advanced techniques like machine learning and robotics
to create more agile manufacturing technology,” he says. He was a member
of the founding team at Relativity Space, where he gained experience in

46 MMS SEPTEMBER 2026 mmsonline.com



Robots .

tool-less manufacturing via 3D printing. This Crafting a Robotic Solution
experience also taught him that 3D printing, Machina Labs’ core technology is the

“even though it’s a great solution, it’s either RoboCraftsman, which uses Al-powered robots
physics-wise or economic-wise not available to to form sheet metal parts and perform other
all types of parts. And that became kind of the manufacturing operations such as scanning,
genesis of Machina.” trimming and drilling. Mehr says that when the

But his new venture isn’t abandoning 3D company was founded in 2019, not only had

printing completely — it’s looking to expand robotics become precise and dexterous enough
tool-less manufacturing to a wider range of parts. to fabricate sheet metal without specialized

“The goal of Machina is to build a platform that tooling, but Al had advanced to where it could
can do different types of manufacturing opera- be used to determine how the robot should
tions autonomously,” he explains. “If you have manipulate the part into the correct shape. Each
a platform that can do welding, forming, 3D cell has two robots on a platform that can fit
printing, all different types of operations auton- into a shipping container for easy transportation.
omously, then you can scale that in a factory “It can get deployed to any warehouse floor, as
and have a factory that can do different types of long as there’s power, and within the same day,
products just through change in software. It can it can self-calibrate and start manufacturing
make car panels in the morning and then missile parts,” he says.
airframes in the afternoon.” For now, the RoboCraftsman primarily

Machina Labs’ platform is enabled by advance- performs sheet metal fabrication using different

ments such as robotics and AI, which Mehr says forming end effectors designed by Machina Labs.
have brought manufacturing to an inflection Mehr describes them as styli in a range of sizes
point. “I think now we’re going to see a new wave and shapes. “Two robots come from two sides,
of companies who are building factories with and pinch and deform the sheet into shape, like a
these new technologies,” he says. “Traditionally, potter would do to a clay bowl,” he says.
companies have been selling these technologies Compared to traditional metal-forming
to traditional manufacturers and OEMs. I think processes, cycle times for the RoboCraftsman are
for the first time, we’re seeing that you are almost longer. “In stamping, once you have your tool and
required to build a factory from the ground die set up, you're looking at seconds to minutes
up with these technologies in mind.” As such, before you go through a part,” Mehr says. “With
Machina Labs is not a technology supplier, but a us, it depends on the size and complexity. A part
manufacturer of metal structures. can take somewhere from half an hour to a few

hours.” But when
the time and cost to
produce the die are
taken into account,
the equation
changes, particularly

Machina Labs’
production system, the
RoboCraftsman, consists
of two robots with
styli-like end effectors
that form sheet metal
parts. The robots can
also pick up other end
effectors for scanning,
trimming and drilling.
End effectors for heat
treatment, welding and
3D printing are in
development.

Modern Machine Shop 47
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for low-volume parts. “If you count the process
of making the mold, then depending on the
volume, we might have a better takt time,” he
continues. “And then when you start thinking
about all the cost that goes into building a mold
and a stamping press, how many of our systems
can run in parallel with the same investment,
then the number goes even further up.” Machina
Labs works with some order quantities in the tens
of thousands of parts, and with opportunities to
increase the speeds of the robots inside the cell,
he expects even larger batches of parts.

In addition to eliminating worries about the
time and cost involved in producing a stamping
die, the RoboCraftsman doesn’t need to change
tools when switching from one part to another.

“From design to design is just a few minutes,” Mehr
says. This is particularly useful for design iteration.

While sheet metal forming is the Robo-
Craftsman’s specialty, the robots have the ability
to pick up end effectors other than the forming
styli. They can use scanners to inspect and

spindles to trim parts or add features such as
holes or slots. Mehr says the company is working
on additional capabilities for the cell, including
heat treatment, welding and 3D printing.

Controlling the Cell
Machina Labs has developed a software stack to
operate its RoboCraftsman cells, including offline
preparation and real-time control in the cell. At
the front end is a software studio called Architect,
which enables engineers to translate digital
designs into instructions for the RoboCraftsman
system. Because the tool paths and forming strate-
gies for complex sheet metal geometries are often
not intuitive, the company incorporates algorithms
and machine learning to help engineers develop
part programs. As more parts are produced, the
system improves, reducing the number of itera-
tions required to achieve production-ready parts.
On the shop floor, RoboCraftsman is controlled
by a system that monitors robotic motion, force
application and execution. This system integrates

PERMANENT
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The KM-64 Dot Peen Marker delivers permanent,
high-quality identification on virtually any material
with automatic serialization, date coding, Data Matrix
marking and more!
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sensor feedback, including force, displacement and
in-process geometry measurement via 3D scanning,
to continuously monitor and adjust how the part

is being formed. These closed-loop adjustments
enable the system to maintain accuracy and consis-
tency across a range of geometries and materials.
Over time, data collected from both in-process
sensing and post-process inspection further refines
performance, enabling continuous improvement.

In Practice

Machina Labs has two facilities, one of

which is dedicated to production. It has 16
RoboCraftsman cells and runs two shifts per
day. Each shift is staffed with three technicians,
who are mostly dedicated to material handling
and part loading/unloading. Mehr says the
goal is to automate these tasks as well,
enabling one technician to run 10 cells.

Much of Machina Labs’ work so far has been
for large parts with metal “skins.” Mehr lists
industries including “aircraft, missile bodies,
fuel tanks, even some areas of automotive,
heavy equipment and machinery.” The tooling-
free process has also found a niche in repair

applications for old aircraft where stamping
dies for parts no longer exist. “They cannot even
stamp them if they want to,” he says.

A recently announced partnership with Toyota
will expand the company’s work in the auto-
motive sector, enabling mass customization for
Tacoma trucks. “The tailgate is custom designed.
The hood has a pattern that you want. And they
don’t have to go make $100,000 molds for every
one of those trucks,” Mehr explains.

The company is also in the process of
deploying a third facility, which Mehr says will
have 50 RoboCraftsman cells. In addition to
providing production capacity, the facility will
have additional capabilities, including welding
and machining (outside the RoboCraftsman
cells). “We can actually build full-on assemblies,”
Mehr says. “We can do internal structures as well
as the airframes.” The third factory is expected
to create approximately 115 new jobs, bringing
the company’s total headcount to around 250
employees — a figure that could grow further
with plans for a fourth factory. B

| Machina Labs | machinalabs.ai
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Dovetailed Jaws
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K U R T Kurt TriLock Series with CARVESMART — switch from
WORKHOLDING double- to single-station configurations in minutes,
INNOVATING FOR OVER 70 YEARS change jaws in seconds — all with maximum repeatability.

KurtWorkholding.com MORE FLEXIBILITY. MORE CAPACITY. MORE PARTS PER SETUP.
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Taiwan’s Machine Tool
Technology Advances Aerospace
Manufacturing Precision

Taiwan’s machine tool industry is strengthening its position in aerospace
manufacturing by combining precision engineering, advanced machining technologies,
and application-driven solutions. Across key processes—from EDM and
5-axis machining to high-performance motion systems— Taiwanese manufacturers
are enabling the production of complex aerospace components
with increasing accuracy, efficiency, and process reliability.

1/ AccuteX

EDM Precision for Complex
Aerospace Components

ACCUTEX focuses on wire electrical discharge
machining (WEDM) solutions designed for high-precision
aerospace applications, particularly where complex
geometries and tight tolerances are required.
Typical components produced using its technology
include turbine disks and precision keyways, both of
which demand high dimensional accuracy and
consistent surface quality.

To enhance precision, Accutex has adopted linear
motor drives in its machines, eliminating the backlash
associated with traditional ball screw systems.
Combined with high-resolution linear scales—capable
of achieving positioning resolutions down to 0.1
micrometer—this configuration allows for highly stable
and accurate cutting performance.

Surface integrity, especially when machining difficult
materials such as titanium and Inconel, is addressed
through process optimization. Accutex conducts cutting
trials using customer-specific materials to develop optimized
machining parameters. These parameters are then
integrated into the machine control system, allowing
operators to achieve consistent surface finishes through
multi-pass strategies tailored to each application.

In addition, the company incorporates data connectivity
through OPC UA protocols, enabling real-time
monitoring of machine performance, productivity, and energy
consumption. This approach supports more informed
decision-making and contributes to improved operational
efficiency in aerospace manufacturing environments.

/

ASIA PAC

5-Axis Machining for Structural
and Engine Components

APEC (ASIA PACIFIC ELITE CORP.) develops
5-axis machining solutions tailored to different
aerospace applications, including CFRP structures,
titanium components, aluminum structural parts,
and aero engine components. This application-driven
approach allows the company to address a wide
range of machining requirements across the
aerospace sector.

Its machines are designed to process complex parts
such as engine casings, structural components, and
aerodynamic elements, which require precise multi-axis
movements and stable machining conditions. In terms
of accuracy, APEC solutions meet aerospace standards,
achieving tight tolerances in critical features such as
concentricity in boring operations.

IFIC ELITE CORP

To ensure process stability in complex machining
environments, APEC integrates advanced control
systems from Siemens and Heidenhain. These systems
provide simulation capabilities and collision avoidance
functions, which are essential for managing tool access
and preventing interference in multi-axis operations.

Material-specific challenges are addressed through
engineering solutions such as high-pressure coolant
systems for titanium machining and integrated dust
extraction systems for composite materials. In
large-scale applications, APEC also incorporates
automation strategies, including gantry loading
systems designed to handle large aerospace structures
such as stringers and spars.




SPONSORED CONTENT

HIWIN.

Motion Systems Enabling
Precision and Efficiency

HIWIN provides key motion components that are
fundamental to achieving precision in aerospace
machining, including linear guideways, ballscrews, and
torque motor rotary tables. These components are
widely used by machine tool builders around the world
and play a critical role in ensuring positioning accuracy
and long-term reliability.

A key advantage of HIWIN’s technology is the use of
direct drive torque motors, which not only reduce backlash,
but also eliminate mechanical contact. This results in
more consistent performance over time, particularly in
high-speed and multi-axis machining applications.

In 5-axis machining environments, torque motor
rotary tables enable combined multi-process operations
such as milling and turning within a single setup. This
capability reduces setup time, minimizes alignment
errors, and improves overall process efficiency when
machining complex aerospace components.

In addition to mechanical performance, Hiwin integrates
intelligent features into its motion systems, supporting
predictive maintenance through real-time monitoring of
component conditions. By tracking the health of ball
screws and other critical elements, these systems help
prevent unexpected downtime and support more
stable, data-driven manufacturing processes.

Rigidity and Structural

Wi Stability in Large-Scale
22¥2% Machining

Pakee sameTo (/r://rr'nf'

KAO MING focuses on the development of
double-column machining centers designed to combine
heavy-duty cutting capabilities with high precision in
large-format aerospace applications. The company’s
machines are engineered to deliver both high spindle
speed and high torque, allowing efficient material

removal while maintaining dimensional stability in
demanding operations.

A key challenge in machining large aerospace
components—particularly those made from titanium or
thick-section materials—is vibration control. Kao Ming
addresses this through reinforced machine structures,
including patented beam column designs that
significantly enhance rigidity and reduce deflection
during cutting.

In addition to structural design, the company
integrates Al-based features such as temperature
monitoring and tool wear detection systems. These
capabilities allow real-time tracking of machine
conditions, helping operators anticipate performance
variations and maintain consistent machining quality
across long production cycles.

,-\;
VISION
" WIDE

Large-Format Machining and
Composite Applications

VISION WIDE specializes in large-scale machining
solutions, particularly double-column machining centers
and 5-axis machines designed for structural aerospace
components and composite materials.

The company’s machines are used to process large
parts, including CFRP and GFRP structures, which are
increasingly common in modern aircraft design. In certain
applications, Vision Wide supports dry machining processes
for composite materials, eliminating the need for coolant and
adapting to the specific requirements of these materials.

Customization plays a central role in the company’s
approach. Many aerospace applications require machines
with extended table sizes, integrated rotary tables, or
multifunctional capabilities. Vision Wide addresses
these needs by developing tailored configurations,
including machines capable of combining milling and
turning operations within a single platform, reducing
setup times and improving process efficiency.

The scale of these machines is reflected in production
volumes: while smaller systems are produced in higher
quantities, large-format machines—often exceeding
several meters in working capacity—are built in limited
numbers each year, underscoring their specialized role
in aerospace manufacturing.

The scale of these machines is reflected in production
volumes: while smaller systems (1—6 meters) are produced
in higher quantities, at approximately 25 units per month,
large-format machines —often exceeding 8 meters in working
capacity —are built in much smaller numbers, with only
about 15 units produced annually, underscoring their
specialized role in aerospace manufacturing.
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Turning Solutions for
Aerospace Engine
Components

HONOR SEIKI develops vertical turning solutions
specifically designed to address the challenges of
machining aerospace engine components. These parts
—including turbine casings, rings, and combustion
system elements— require high levels of concentricity,
stability, and surface
integrity.

Machining materials
such as titanium and
Inconel presents
significant challenges,
including heat
generation, continuous
chip formation, and
rapid tool wear. Honor
Seiki addresses these
issues through machine
designs that prioritize
rigidity and stability,
combined with process
solutions such as
high-pressure coolant
systems for improved
chip control and thermal
management.

The company also integrates in-process measurement
systems and servo compensation technologies to
maintain accuracy throughout the machining cycle.
In addition, tool monitoring systems are used to detect
abnormal conditions and prevent potential damage
to the workpiece.

A key differentiator is Honor Seiki’s approach to system
integration. By developing critical technologies
in-house, the company maintains full control over
machine performance and ensures faster response
times in case of process deviations. In one application,
the implementation of a new generation of vertical turning
machines resulted in a 30% increase in overall equipment
effectiveness (OEE), demonstrating the impact of
integrated machine design on productivity.

VL-100CA

WELE
Global Deployment and
Aerospace Applications

WELE supports aerospace manufacturing through
machining solutions used in the production of structural
components such as wings, landing gear elements, and
frame structures. While Taiwan does not have a
large-scale commercial aircraft manufacturing base, its
machine tool industry plays a key role as a supplier
within global aerospace supply chains.

Wele machines are deployed in multiple regions,
including the United States, where they are used in
facilities supporting major aerospace manufacturers. In
some cases, these machines are applied in maintenance,
repair, and overhaul (MRO) operations, highlighting
their versatility across different stages of the aerospace
production lifecycle.

In terms of automation, integration strategies often
depend on the end user. In many aerospace
environments— particularly those linked to defense or
proprietary applications— customers prefer to manage
automation and process integration internally. As a result,
machine tool suppliers like Wele typically provide flexible
configurations, allowing customers to adapt the machines
to their specific production requirements.

Through its global distribution network and presence
in key industrial regions, Wele continues to expand its
role in supporting aerospace manufacturing across
different markets.

Learn More
Explore the Taiwan Flagship Showcase at IMTS 2026

Scan the QR code below to view the Taiwan Pavilion,
participating exhibitors, and event information.
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Associative CAD/CAM Increases
Shop’s Productivity ivefold

Fully integrated CAD/CAM and revision control have
enabled Willis Custom Yachts to confidently perform
lights-out work for a fivefold productivity gain.

EVAN DORAN | SENIOR ASSOCIATE EDITOR

Custom marine manufacturing can include tens of thousands of

components, many of which are not repeatable between projects.
Last-minute design changes can sink a job’s profitability if the design team
and the shopfloor machinists aren’t in sync. This concern spurred Willis
Custom Yachts of Stuart, Florida, to adopt Siemens NX associative CAD/
CAM software to support its growing in-house CNC department. In just
over a year and a half, the department’s productivity has increased fivefold
with lights-out production and a purview that has expanded from marine
parts into other industries.

Sea Changes

Willis Custom Yachts creates custom sportfishing yachts between 18-
and 77-feet long. These are high-end sailfish boats with price tags from
$2.5 million to $25 million, built using exotic woods, carbon fiber and
aluminum. Each build involves tens of thousands of components, and the
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company maintains

an in-house CNC
department to machine
the large structural
elements and a propor-
tion of its smaller
components.

The company works
with tolerances around
0.008 inch, and few
parts have square
edges or planar faces.
Instead, the company
needs to machine
cambers, chamfers,
radii and compound
curves onto most of
its components. These
parts can be anywhere
from a few inches to
about 30 feet in length,
and the company uses
two Multiax T1205
five-axis bridge mills
(along with several three-axis machines) to
produce them.

As Willis has scaled up the amount of work it
performs in-house, it has needed to increase the
speed of its programming. At the same time, its

Parametric modeling
and built-in five-axis
features assist the
Willis team in
programming the
curved faces along its
wood, carbon fiber
and aluminum parts.
In some cases, the
team has managed to
halve its programming
time. Source (all
photos): Siemens

Associative CAD/CAM .

programmers noticed issues with fine details
transferring between its CAD and CAM systems.
This led to tolerance stack up and resulting
rework, additional inspection cycles and
compressed production schedules. By the end of
2024, the shop decided to implement associative
CAD/CAM software to counter this issue,
ultimately choosing Siemens NX.

Ensuring the Right Blends

The associative CAD/CAM’s ability to directly
translate CAD eliminated the minute errors

on the surfaces and edges of Willis’ complex
components. In turn, this sharply reduced

the shop’s issues with tolerance stack-up and
rework, helping Willis meet its schedules. The
associativity features in NX have also made a
large impact by improving the company’s ability
to handle design change requests. “Everything
is custom for us,” says Billy White, the compa-
ny’s chief financial officer. “We need to be able
to adapt things very fast and on the go.” Any
lapse in communication between the design

Willis Custom Yachts manufactures most of the
components for its luxury yachts at its facility in Stuart,
Florida. As the in-house CNC department’s workload
increased with these jobs, the company looked for ways
to improve CNC programming efficiency.
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department and the shop floor could result in nature of this also simplifies revision control,
machining outdated parts and costly rework. ensuring that the shopfloor team produces the
Associativity through integrated CAD/CAM latest version of a part.

enables the team to automatically port design Parametric modeling capabilities have
changes into the machining process and alert the helped the company streamline how it designs
manufacturing team if previous operations no and programs these curved faces and blended
longer match the new geometry, with an option features. The software does not force designs
to regenerate operations affected by the design onto planes or simple surface models, and so
change at the push of a button. The automatic can adapt the flared surfaces, transitions and

Cut Anything. Adapt Instantly.

Markets shift. Materials change. Your shop needs a cutting
tool that keeps up. OMAX waterjet systems cut nearly
anything, faster and with no heat affected zone. Stay
versatile today, and ready for whatever comes tomorrow.

See OMAX waterjets in action at IMTS 2026 .\ OM AX
East Building Level 3 Booth 135020 L' Yy

A Hypertherm Associates Brand
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compound curves

of Willis’ work when
design changes arrive.
Dedicated tools for
surface extension,
feature blending and
filleting, and geom-
etry refinement also
improve the machine
shop’s ability to tackle
the complex radii and
scaling of hull designs.
Willis’” CAM program-
mers also use the five-
axis machining strategies
in NX to select how the
machine approaches
and machines faces

and blended surfaces,
streamlining program-
ming and cutting up to
about half of program-
ming time. For smaller
parts, NX includes a
nesting feature that
Willis has used to set up
multiple jobs in the same
sheet of material, which
has improved the shop’s
efficiency in lights-out
machining.

Lights-out machining
would be far more
challenging without a
simulation environment,
and Willis’ NX reseller
provided the machine
kits Willis needed to
make full digital twins of
its machines, including
the machine setup, tool
changers, kinematics

mmsonline.com



IMPROVING
THE PROCESS

Invest in the Best
for Maximum Coolant Life

Since 1974, Eriez Sump Cleaners have been hard at work
cleaning machine tool sumps, pits, and tanks — boosting
productivity and safety while lowering coolant costs.

Eriez. Always the Right Choice.

Eriez offers the widest selection of Sump Cleaners
in the industry, with capacities from 200 to 3,800 litres
and many available configurations.
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- CAD/CAM

lights out,” says Bobby
Cody, Willis’ director
of manufacturing. The
accuracy of the esti-
mated cycle times also
improves the accuracy
of the CNC depart-
ment’s scheduling,
helping the shop deter-
mine its true capacity
and delivery times.

Boats and Beyond
Between the asso-

Changes to Willis’ custom parts can require significant rework, especially if communi-
cation lags between designers and shopfloor staff. Willis uses the associativity R
features in Siemens NX to handle revision control. The changes propagate directly from ~ clativity improve-

the CAD model to CAM software, with warnings for where changes in the model do not ments, parametric

match up with the part’s programming. modeling and digital
twins, Willis’ team
and actual-sized machining envelope. says they have improved productivity by over
“Having the digital twin and being able to run 500%. Associativity helped the CNC department
a simulation and know exactly what we’re going reduce its scrap by over 95%, while parametric
to encounter allows us to run through the night, modeling reduced setup and programming times

@ ®
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...you could order tight tolerance
material that is ready for final machining?

You can with precision Machine-Ready Blanks. t ® pPEECISION
« Eliminate material prep and improve quality ' EI METALS

« Increase throughput by 25% or more
+ Go directly from receiving to machining 800-234-5613 - www.tciprecision.com
Ready-to-Ship or Custom Made-to-Order, from one to thousands.  Ask about our trial discount for first-time customers.
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Koma Precision helps shops solve tough machining challenges with the right
mix of hardware and application support.

With D’Andrea facing, boring, and tooling systems now supported through Koma
Precision, you have a reliable way to handle precision boring, facing, and complex turning
features on your VMC or HMC, all with fewer setups.

Looking for D’Andrea facing heads? Start with Koma Precision.

& IMTS
2026 BOOTH #338754

D’ANDREA CATALOG

SEPTEMBER 14 - 19, 2026
MCCORMICK PLACE, CHICAGO
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Digital twins of Willis’ machine tools and cutting tools
enable staff to perform accurate simulations of their

G code. This enables the company’s CNC department to
perform lights-out machining with confidence, increasing
utilization across its machines.

by half for some parts. With simulation and
digital twins, the shop doubled machine utiliza-
tion and gained the confidence and accuracy to

perform lights-out
work, gains which
have also lowered
Willis’ part delivery
times by 50%.
These efficiency
gains have not only
improved the CNC
department’s ability
to produce its own
parts but also have
enabled it to take
on work outside
the marine industry
as Willis CNC Solutions. Now, the company
is designing new buildings to expand its CNC
department, with plans to adopt a large five-
axis machine, as well as a three-axis machine to
handle simpler parts. B

| Siemens Digital Industries Software
siemens.com/software

ATLASBRGNZE

C95400

Plate, Solid & Cored

Thickness 1/4” thru 3"
Width 3/4” thru 8”
1/2" - 2-1/4" diameter
ID’s 3/4” thru 7"
OD’s 1-1/4” thru 9”

In Stock and
Ready to Ship!

C63000 Solid

1/2" - 10" diameter

C63020 Solid & Cored

3/4” - 4-1/2” diameter
ID’s 1-1/2” thru 9-1/4"
OD’s 2-3/4” thru 10-3/4"

C72900 AMS 4596 Solid - AMS 4597 Solid

3/4” - 6-3/4” diameter

3/4” - 2-1/4” diameter

C72900 AMS 4598 Cored Bar
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cutters are ground accor-
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and offer cost savings of
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Flexibility Gives a Competitive Advantage

in Automation

As lot sizes get smaller and products change faster, shops need
automation systems that offer flexibility from day one.

A few years ago, shops were asking how to start
their automation journeys. But as collaborative
robots and packaged machine tending solutions
have lowered the barrier to entry, the conversa-
tion is changing.

As lot sizes shrink and product mixes shift
faster, a robotic cell designed with custom tooling
and fixtures for one specific job can quickly
become a stranded asset. For most manufacturers,
flexibility is a key feature in an automation system.

Technology such as SCHUNK’s EGU and EGK
electric gripper series can give automation system
the flexibility shops need. Instead of using pneu-
matic actuation, these grippers use servo-driven
fingers, so stroke, force and speed can be adjusted
via software instead of hardware changeovers.
Modular finger systems extend that further, let-
ting one gripper body handle multiple part fami-
lies with a quick-change interface.

For shops running multiple processes on one
robot, SCHUNK’s automatic tool changers swap
end-of-arm tools through a single standardized
connection, turning what was previously an

For shops running multiple processes on one robot,
SCHUNK’s automatic tool changers swap end-of-arm
tools through a single standardized connection, turning
what was previously an engineering project into a
repeatable procedure. Image provided by SCHUNK.

engineering project into a repeatable procedure.

At the cell level, SCHUNK’s pre-engineered
machine tending bundles combine grippers,
valve blocks and software plug-ins into deploy-
ment-ready packages, while quick-change pallet
and workholding systems support unattended,
mixed-part production.

Not every shop needs a turnkey automation
system. But every automation system, even a
simple machine-tending cell, benefits from being
built with standardized interfaces and modular
tooling from day one. Retrofitting flexibility later
costs far more than designing
for it up front. =

Scan or visit short.mmsonline.com/
SCHUNK26 for the full story.
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Advances in Large-Scale Machining .

Seeing Advances in Large-Scale
Multitask Machining

At a recent open house, WFL Millturn Technologies highlighted
new forms of automation, tooling and process control for its

sizeable turn-mill equipment.

DEREK KORN | EDITOR-IN-CHIEF, PRODUCTION MACHINING

- In May, I was invited to be the sole U.S.

media representative to attend WFL
Millturn Technologies’ Technology Meeting at its
Linz, Austria, headquarters on behalf of Modern
Machine Shop and sister brand, Production
Machining. This wasn’t my first visit there, but a
good bit of time had passed.

It was intriguing to see how the company has
advanced its large-scale, multitasking machine
technology not only in terms of the machines
themselves but also in ways such as automa-
tion, digital tools, in-process probing and angle-
head technology.

I was one of approximately 1,000 guests from
Austria and abroad to see 12 of the company’s
machines in live operation. Its equipment is used for
myriad applications including turbine and gener-
ator shafts; automotive and large-scale construc-
tion components; plasticizing screws for injection
molding machines; aircraft components; compo-
nents for military applications; oil and gas parts;
crankshafts for ships and power generation applica-
tions; printing equipment cylinders and more.

Most machines are based on a modular design,
meaning they can be customized per a customer’s
needs. Possible machining operations include
multiaxis turning, milling, drilling, ID machining,
boring, skiving, hobbing and grinding.

What follows is a sample of what I saw during
my visit.

o The 20-ton steel roller for sheet metal manu-
facturing in front of this five-axis M100 Millturn
offers clear perspective of the size of parts a
machine like this can accommodate as well as
the multitasking capabilities it can perform to

machine it complete. Turning, milling, boring,
gear cutting, gun drilling as well as ID machining
can be performed. This model features a nominal
center distance of 12 meters and four steady
rests, and the single-piece, 60-degree slant bed
made of grey cast iron combined with wide
guideways are said to provide high stability and
optimum anti- vibration properties.

9 Automatically changing cutting tool assemblies
stored in an automatic toolchanger (ATC) maga-
zine on CNC machining centers is nothing new.
However, WFL has developed a new advancement
for swapping tools in and out of the angle heads
used on its large-scale multitasking machines,
those tools being stored in and accessed from the
machine’s central ATC. Internal machining has
long been one of the most challenging disciplines
in metalcutting. Components featuring deep
cavities, internal pockets, ribs, radii, threads and
seating surfaces often require multiple specialized
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tools and extensive manual intervention. These
challenges become even more demanding when
machining lightweight, thin-walled structures,
particularly in aluminum.

To address these requirements, WFL has devel-
oped an angular head concept that fundamentally
differs from conventional systems. While tradi-
tional angular heads typically require manual
tool changes and are often limited in speed and
rigidity, the WFL solution introduces a fully auto-
mated approach. Tools are exchanged automati-
cally through the machine’s standard tool maga-
zine, eliminating manual handling and enabling
uninterrupted machining processes. (And keep
in mind that the angle heads themselves are also
automatically changed out and stored in their own
pick-up magazine.) This will be displayed at IMTS
on WFL's M70 Millturn it is introducing to the U.S.
market. The company says one key advantage of
the M70 is its modularity, meaning the machine
can be configured to meet specific customer
requirements while maintaining the core principle
of complete machining in a single setup.

9 WEFL also presented a number of its digital
solutions at the event. One example is iControl
process monitoring, which protects machines
even during unattended production throughout
the night. Depending on the machine, as many
as 16 configurable process signals are continu-
ously monitored. The design is said to contain
more complex and intelligent monitoring options,
offering comprehensive safety during production.
Multistage monitoring logics are used, which
respond if the collision limit or adaptive process
limit is exceeded or if there are significant, rapid
changes in cutting force.

Other software offerings include CrashGuard
Studio for virtual simulation and collision
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prevention; Millturn Pro for efficient program-
ming and process optimization; ScrewCAM for
fast creation of complex threading programs,
MyWFL which is a central digital platform for
service, documentation and production support;
and CrashGuard for real-time collision protection.

o WEFL is known for its in-process touch-probing
capabilities and programming cycles. For turning,
milling and boring operations, the sequence
“semi finish cut — probe - finish cut” produces
high accuracies in size and position even with
complex workpieces.

mmsonline.com
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- TURN-MILL TECHNOLOGY

But at the event, the company demonstrated
noncontact, in-process measurement of plasti-
cizing screws for injection molding machines
on an M70 Millturn configured for complete
machining of those complex components. For
this, a Hexagon M&H LS-R-4.8 wireless laser
scanner was used. Because data is transmitted via
radio to the machine control and measuring soft-
ware, the sensor can be automatically changed
in and out of the tool changer. Accurate machine
tool measurement typically involves capturing
data for a limited number of points on a part
using a touch probe. With a metrology-grade
laser scanner integrated into the machine tool,
users can quickly capture and analyze a complete,
data-rich image of a part to address flaws while
the part is still clamped.

e The M80CSX Millturn with disc milling unit is
well-suited for machining large, forged crankshafts
for power generation applications. The machine
offers 70 kW of milling power and 12,000 Nm of
torque for the disc milling unit at a maximum of
100 rpm. This enables it to achieve a 1,100 cm®/
min material removal rate for rough-milling oper-
ations. The maximum disc cutter diameter is 1
meter, and the M80CSX can be fitted with two disc
cutters operating independently to effectively cut
cycle times in half. A gantry robot can be added to
automatically replace discs as, ideally, another disc
with fresh/indexed inserts would be set up offline
and immediately installed in the machine.

The machine at the event was a tailstock
model, but it can be installed with a counter
spindle to perform complete rough machining of
crankshafts. Probing capability is available to
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measure runout, index position and general
diameter and spacing measurements.

Programming cycles have been created so part
parameters can be entered to simplify program
creation. In addition, feed regulation capability
helps compensate for variations in forged raw
materials that can vary in terms of the amount of
stock from one crankshaft to another.

G The WFL Automation Solutions division creates
turnkey projects with input from the customer

as to its needs for a custom, automated, 24/7
machining solution. This typically extends much

beyond robotic part loading and unloading, and
close communication and collaboration with the
customer to develop a solution to meet its needs
is key. Manfred Fahrion, the division’s director of
turnkey projects, quips that the customers often
say they know what they want, but don’t neces-
sarily know what they actually need to achieve it.
That’s where the experience of the Automation
Solutions division comes into play.

For example, installing a robot in front of
a machine might work for part loading, but
wouldn’t be ideal if an operator needed to enter
a cell to access the machine on a regular basis.
In this case, an overhead, linear gantry system
might make more sense. A linear gantry system
likely also would be the better option for auto-
mating multiple machines in a cell. In addition,
other processes might be added to further mini-
mize or eliminate human intervention, such as
washing, deburring and measuring stations. 2

| WFL Millturn Techolongy | wfl.at/en
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Browse by machine attributes including type,
size, spindle speed, horsepower, performance
metrics, geographical location and more!
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machine tool builders and distributors.

Set up your free account today and
revolutionize how you discover the tools
and supplies your shop needs to thrive.

Your Search for Machine
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techspex.com

141
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manufacturing network. Through
the platform, we connect with like-
minded professionals, gain insights
from their experiences and establish
mutually beneficial partnerships.
This aspect of community building
is a testament to TechSpex’'s
dedication to fostering collaboration
and growth amongst its users.
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BEST VALUE!
YOUR PURCHASE TODAY! (Save $495)

$1995

or visit Gardnerlntelligence.com

All research for the annual WMTS Report is conducted independently 6 GAR D N E R

INTELLIGENCE

by Gardner Intelligence, the research arm of Gardner Business Media.
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IMTS 2026 Editors’ Picks

In addition to more than 1,800 exhibitors, IMTS 2026
features a packed schedule of attractions and events.
Here’s what the editors of Modern Machine Shop
think you shouldn’t miss.

MMS EDITORIAL TEAM

IMTS 2026 spans six days, 1.2 million square

feet and more than 1,800 exhibitors. The editors
of Modern Machine Shop have been on this floor
many, many times as reporters, as attendees and
in some cases as people who have lost their way
trying to find the media center. Here is a short list
of things we think are worth your time, drawn
from our own reporting and from what we know
about the people who attend.

The IMTS Shops Zone — Manufacturing in Motion,
presented by Gardner Business Media

(WEST BUILDING 432634)

The IMTS Shops Zone — Manufacturing in Motion,
presented by Gardner Business Media (parent
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company of Modern Machine Shop) will celebrate
the past, present and future of manufacturing. A
major highlight is Bridgeport Serial No. 1 — the
first Bridgeport vertical milling machine, created
by Rudolph Bannow in 1938, which is on loan
from the American Precision Museum in Windsor,
Vermont. Visitors can see manufacturing tech-
nology’s evolution by comparing the original to a
2026 Bridgeport.

The booth also showcases the highest levels of
precision in modern manufacturing. A cutaway
of a 6.6-liter twin-turbo V8 “Fury” engine from
Ilmor Engineering and Hennessey Special
Vehicles, which is used in the Hennessey Venom
F5 hypercar, gives visitors an idea of the precision

mmsonline.com



LEFT: The Smartforce
Student Summit is designed
for students and prospective
young manufacturing
professionals. Source:
Gardner Business Media

and complexity
required to make
some of the world’s
fastest production
cars. A custom
machined and fabri-
cated 14-foot-tall dart
and 6-foot-wide target featuring nods to partners
in manufacturing made by Marathon Precision
illustrates the possibilities of bespoke manufac-
turing. A FANUC robot cell gives a glimpse of the
future, picking and dispensing swag to visitors.

Altogether, the zone highlights the importance
of cooperation in manufacturing. “All of the part-
ners we approached — the American Precision
Museum, Ilmor Engineering, Marathon Precision
and FANUC — were so excited to help out and
take part in the story we’re telling,” says Jeff
Norgord, executive vice president of audience
and creative at Gardner Business Media.

Bridgeport Serial No. 1, on loan from the American
Precision Museum, is on display at The IMTS Shops Zone
— Manufacturing in Motion, presented by Gardner
Business Media (parent company of Modern Machine
Shop) in West Building booth 432634.

Source: Evan Doran, MMS

please o ot touch
Thank you

Editors’ Picks .

Industrial Al Arena (Front of the North Building)
For the first time, IMTS attendees will be able to
find more than 25 exhibitors focused on providing
applied Al solutions for manufacturers. The area
features a mix of startups and established compa-
nies with solutions across quality and inspection,
process optimization, downtime reduction, cyber-
security, safety and demand forecasting. This
dedicated area will enable manufacturers to inves-
tigate a range of Al products, ask questions and
directly compare options to find solutions that will
make an impact in their operations.

Emerging Technology Center

(FRONT OF THE NORTH BUILDING)

As an IMTS attendee, you likely have a plan in
place in terms of the specific companies or tech-
nologies you want to see. But be sure to set aside
time to walk through the Emerging Technology
Center (ETC) as it’s valuable to see where manu-
facturing technology is headed.

For example, in partnership with Oak Ridge
National Laboratory, Mazak and FANUC, the ETC
will demonstrate a live, end-to-end manufacturing
system operating continuously on the show floor.
The system produces drone airframes using hybrid
manufacturing techniques and robotic assembly,
periodically integrating, testing and disassembling
complete units, making visible how modern facto-
ries operate under real-world constraints.

The ETC is designed to show industrial surge
capacity: the ability to translate design into
production, sustain output, recover from disrup-
tion and make tradeoffs explicit. This brings
concepts such as digital twins, automation and Al
into a tangible, credible manufacturing context.

Smartforce Student Summit

(NORTH BUILDING LEVEL 1)

The Smartforce Student Summit returns for
IMTS 2026. This part of IMTS has shorter
hours than the other areas of the show: 9:00 to
3:00 Monday through Friday, and 9:00 to 1:00
on Saturday. While this section is primarily
designed for students and prospective young
manufacturing professionals, other attendees
can learn about the current state of manufac-
turing education and outreach programs from
the universities, tech schools and workforce
development partners in attendance. Before
leaving, be sure to stop by the NASA and

Modern Machine Shop 75
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1

BuildSubmarines.com
booths, and check out
the American Precision
Museum’s booth.

The Emerging
Technology Center will
demonstrate a live,
end-to-end
manufacturing system
producing drone
airframes continuously
on the show floor.
Source: IMTS

Smart Manufacturing
Experience Showcase
(NORTH BUILDING 236702)
Booth 236702 in
the North Building, just off the main hallway
through McCormick Place, plays host to the
Smart Manufacturing Experience Showcase,
where a lineup of speakers deliver talks on
adoption and implementation strategies for
automation-friendly technologies (such as
robotics and AI) that can help bridge the manu-
facturing skills gap. The times of these talks
vary day to day, so be sure to check the Show
Planner for daily programming.
If you only have time for one, we recommend
“Unscripted Manufacturing: Real-Time Problem
Solving Across the Industrial Ecosystem” at 1:30
on Wednesday, September 16. At this panel, five
speakers from different areas of the manufac-
turing industry will take part in an unscripted
discussion of modern manufacturing challenges
and tools to help solve them.

76 MMS SEPTEMBER 2026

Miles for Manufacturing 5K Run/Walk
(7 A.M. ON WEDNESDAY, SEPTEMBER 16,
LAKEFRONT TRAIL, CHICAGO)
The Miles for Manufacturing 5K has raised more
than $250,000 for STEM education since its
debut at IMTS 2014, and every dollar of that
came from runners and sponsors. IMTS covers
all production costs, which means registration
fees and sponsorships go directly to manufac-
turing education programs. At the 2024 race, 568
participants generated $47,445 in donations
supporting 17 organizations, including 12 FIRST
Robotics teams and the Women in Manufacturing
Education Foundation. The 2026 race takes place
during show week in Chicago. If you’re going to
be on your feet for a few days, you might as well
start one of them with a 5K.

Register at runsignup.com/Race/IL/Chicago/
MilesforManufacturinglMTS or contact Cat Ross at
cross@amtonline.org. B

| American Precision Museum | americanprecision.org

| Bridgeport | hardinge.com

| FANUC America | fanucamerica.com

| IMTS - International Manufacturing Technology Show
imts.com

| Mazak North America | mazak.com

mmsonline.com
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w See the Machines

Bridgeport Serial #000001 |
One of one. You can see, touch and experience the past with -
the machine that kick-started the precision milling process.

ANNOUNCING
THE BRIDGEPORT TURRET

MILLING MACHINE

L

| o Unparalleled

Maghine Shop = : range

A new development with features

that will make the most difficult y
"Milling, Drilling and Boring" job /
a pleasure. /f

PRECIJION | 2 ; NOTICE 4
- Effective as of December |, 1938,
A\ the name of the Bridgeport Pat-
tern and Model Works has been
« changed.

The Pattern Division which was the

original activity of our business [N ENINICEN]
has been sold in order to provide

more space and to enable us to
devote our entire time to the pro-
duction of Milling Equipment.

BRIDGEPORT MACHINES, InC. Wik

52 REMER STREET ¢ BRIDGEPORT, CONN. PRECISION
MUSEUM
L e —————

January, 1939 MODERN MACHINE SHOP 29

Located in the IMTS Shops Zone




Past and Present

Bridgeport Series 1

With over 400,000 machines in shops around the world,
you can see, touch and experience the newest version of
the Bridgeport milling machine.

BOOTH #432634

M‘ SERIES 1 KNEE MILL

The Bridgeport Series 1is the original milling, drilling, and boring machine that revolutionized an
industry. With more than 400,000 machines built and sold worldwide, Bridgeport Machine Tools
continues to be the industry leader for milling machines.

PATENTED 2J HEAD

The unique and patented 2J
headstock is engineered with a
super-efficient air-flow system
to keep the headstock, bearings,

belts, and pulleys cool and running
at optimal temperatures. This
maintains accuracy and extends
the life of the bearings, belts, and all
headstock components for minimal
maintenance and downtime.

HAND-SCRAPED WAYS

Through a precise hand-scraping
process, each surface of our knee
mills is meticulously fitted and
aligned, guaranteeing accuracy
and longevity. This craftsmanship
enhances wear resistance and
allows for smooth, friction-free
movement, ensuring performance
and durability.

Provided courtesy of

HEIDENHAIN

BUILT THE BRIDGEPORT WAY

The long-term reliability of the Series | Knee
Mill is the result of rigorous engineering, quality
components, and the craftsmanship that goes
into the fit and finish of every machine. All
Bridgeport Series | knee mill are fully inspected
and tested to ensure superior operation and
performance.

@) WWW.BRIDGEPORTMACHINETOOLS.COM Q2 (888) 323-0488

Visit us in West Hall - Booth #432634
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Scan for Swag

Modern
Machine
Shop

Serving up Modern Machine Shop swag, a FANUC robot will be
showcasing the precision, accuracy and repeatability required
of robots and cobots working in demanding manufacturing
environments and processes.

BOOTH #432634

\\.—ﬂ ‘

MMS T-Shirt r@

Safetv Gl —m Provided courtesy of
afety Glasses gy

Visit us in West Hall - Booth #432634
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uene  Bespoke GNG Creativity
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The display symbolizes the creativity and CNC technical prowess of Marathon
Precision, a Midwest machining company and 2025 MMS Top Shops honoree.
The brainchild of Marathon Precision founder and owner Mike Bauer, the dart
and target are also a fantastic backdrop for an IMTS selfie.

Special Thanks to Mike Foy and Mike Bauer at:
=2 MARATHON

-

Located in the IMTS Shops Zone




2026 Top Shops Honorees

PRESENTED BY

Selected from participants of the annual Top Shops
Benchmarking Survey, the honorees exemplify innovation,
leadership, and operational excellence.

¢ Machine Technology: HEI Precision

¢ Shopfloor Practices & Performance: Precision Profiles LLC
¢ Human Resources: Astro Machine Works BOOTH #432634
¢ Business Strategies: Hill Manufacturing & Fabrication

Visit us in West Hall - Booth #432634
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October 6-7 - Huntington Convention Center - Cleveland, OH

TOP SHOPS 26

CONFERENCE

BENCHMARKING + BUSINESS IMPROVEMENT
FROM MACHINED PART TO FINISHED PRODUCT

New this year, Top Shops Conference POWERED BY THE
expands to include CNC machining and TOP SHOPS PROGRAMS
industrial finishing. Modern Machine Shop
Top Shops and Products Finishing Top Shops
will join forces to host concurrent conference

PRODUCTS
EAFINISHING

programs, featuring shared keynotes, exhibit
rooms and networking events — bringing
these two critical manufacturing service
groups together to learn, connect and grow.

Presented By

GARDNER y FNRDO%TRML REGISTER NOW

Business Media, Inc. Intelligence topshopsevent.com




PRODUCTS ON DISPLAY

International Manufacturing
Technology Show

SEPTEMBER 14-19, 2026 | CHICAGO, IL | REGISTER AT IMTS.COM

IMTS, organized by AMT — The Association

For Manufacturing Technology, is the largest
manufacturing trade show in North America.

Hybrid Platform Combines Additive Manufacturing

With CNC Machining in Single Workflow

DN Solutions exhibits the AM2CNC platform, which
integrates AM and CNC machining in a single workflow.
DN Solutions runs a metal additive preform through to a
finished, ready-to-use part on a single connected plat-
form, demonstrated live with the DLX 450 metal additive
system and the DVF 5000 five-axis machining center
with an Automatic Workpiece Changer (AWC).

The AM2CNC platform is designed to carry the work-
piece from additive preform to qualified part inside one
workflow, under one vendor with no integration gap.

DN Solutions demonstrates AM2CNC using the DLX
450 and the DVF 5000. The DLX 450 builds the preform;
palletized automation delivers the stored parts directly
to the DVF 5000, where the five-axis mill performs the
high-precision finishing and tapping that turn a raw
preform into a finished part.

The AM2CNC platform applies precision CNC finishing
to complete what additive cannot, closing the loop from

preform to certified, ready-to-use part. Because no two
preforms leave the build chamber identical, AM2CNC
measures each one directly in the machine and fits the
finishing program to where that specific part actually
sits, so the tool path references the real preform on the
table rather than an idealized nominal.

| DN Solutions | dn-solutions.com | Booth 338919

High-Feed Milling System Reduces Cycle Times

Ingersoll Cutting Tools introduces the DiFeedWinV
high-feed milling system. The DiFeedWinV provides the
strength and stability needed for roughing and semi-
finishing complex cavity and core geometries while
maintaining consistent, predictable performance.

The system features radius-style, high-feed inserts
that provide strong edge strength, making them well-
suited for hard-
ened steels and
long tool over-
hangs com-
monly found in
die and mold
applications. An
angled V-bottom
insert face

86 MMS SEPTEMBER 2026

increases the contact area between the insert and cutter
body, promoting secure seating and improved stability
during aggressive toolpaths. This design allows feed
rates up to 0.090" per tooth, enabling faster material
removal while reducing cutting forces that can lead to
vibration or deflection. With the ability to ramp at angles
two to four times higher than traditional high-feed cut-
ters, the DiFeedWinV gives programmers greater flexi-
bility when machining deep pockets, contoured surfaces
and 3D geometries.

Available in diameters ranging from 0.625-3.00", the
DiFeedWinV is designed to reduce cycle times, improve
process stability and achieve consistent results.

| Ingersoll Cutting Tools | ingersoll-imc.com
Booth 431522

mmsonline.com



Your best-
trained shift
Is your safest
shift.

Meet safety, compliance,
and productivity goals
without slowing production

T 2, A e
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One partner. Every type of training you need.

Technical Skills Training Workplace Safety Workforce Development

Electrical, mechanical, controls, OSHA programs, HAZMAT, Leadership, process improvement
automation & plant operations machinery safety & compiance & certifications

Trades & Licensing Fleet & DOT Compliance

Continuing ed for electrical, Driver safety, dangerous goods &
plumbing & HVAC trades transportation compliance

A portfolio of leading training and certification brands

Metrix

Attending IMTS in Chicago?
Visit us-at West Building, Level 3, Booth 432430

certus.com/modern-machine-shop | 1-855-481-4223 SCAN HERE




B IMTS 2026 Products On Display

Mechatronic Grippers Offer Flexibility, Precision for Automated Work Cells

SMW Autoblok features the Motiact series of mecha-
tronic grippers. The Motiact mechatronic gripper series
is designed to perform precise, consistent and accu-
rately monitored gripping operations for moving parts,
pallets and chucks in and out of CNC machines and
automated work cells.

There are four series of Motiact grippers featuring a
range of sizes and gripping forces:

e MX-S (Small Parts): 3- / 6- / 8-mm strokes per
jaw and gripping force of 40 / 150 / 250 N. It is
well-suited for cobot applications, pick-and-place
tasks and handling delicate or small workpieces.

e MX-M (Universal): 8- / 13-mm strokes per jaw
and gripping force of 1200 / 1800 N. It is well-
suited for machine-tending applications, with a
substantial weight capacity and gripping force to
accommodate various workpieces.

e MX-U (Universal): 55-mm strokes per jaw and
gripping force of 300 N. It is designed for a larger

range of products, part families, delicate parts
and medical applications where parts must be
handled carefully.

e MX-L (Long-Stroke): 55- / 99-mm jaw strokes

per jaw and gripping force of 27,000 / 40,000 N.

With a maximum weight capacity of up to 200
kg, these robust, larger jaw stroke grippers are
designed for larger-part applications.

| SMW Autoblok | smwautoblok.com | Booth 431617

See us at:
IMTS 2026

#134314 (Quality)

#338469 (Additive)

Over 50 years of aerospace innovations

Born out of aerospace, Renishaw developed the first
touch-trigger probe for use on Concorde jet engines.

By creating consistent, stable processes, our innovative
technologies empower repeatable, traceable, and efficient
manufacturing to the finest tolerances. We do this
throughout the supply chain so every component, not just
safety critical ones, meets their design intent.

Renishaw, Inc., West Dundee, IL 60118
© 2025 Renishaw, Inc. All rights reserved.
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apply innovation™

&

Manufacturing

at every level

For MRO, we supply the precision required to repair
components that demand high quality maintenance in
service. We are also accelerating additive manufacturing
(AM) solutions for lightweighting and topological
optimization.

Explore how Renishaw can increase your confidence in
aerospace manufacturing, whatever the elevation.

in - INC )

usa@renishaw.com

mmsonline.com
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Automated Pallet Systems
& Al-Powered Part Loading.

Two Systems to Simplify Your CNC Production. See Both Live at IMTS.

3X-5X  MOREOUTPUT 5 DAYS

Capacity Increase Same Team—Same Machines Average Install

MIMTS (

Make Trinity Part of Your IMTS Plan.
Explore the systems + reserve your time

BOOth #339070 trinityautomation.com
TRINITY
A UTO MATI O \ EASY TO INSTALL EASY TO OPERATE EASY TO ROI

T ) Minimal setup. Intuitive controls. Pays for itself fast.
Simplifying CNC Automation



IMTS 2026 Products On Display

Port Mills Expand Options for Hydraulic Port Machining

Scientific Cutting Tools Inc. (SCT) introduces a line of
solid-carbide port mills for machining SAE J1926 ORB
and AS5202 hydraulic port profiles. The line is designed
to provide a flexible option for hydraulic port machining.
Designed for circular interpolation from a pre-drilled
hole, SCT port mills are engineered to machine key port
features, including the seal surface, counterbore and
chamfers. The line gives manufacturers a flexible alter-
native to traditional plunge-style or reamer-style porting
tools, especially in applications where access, spindle

e |

|

speed or production volume may be limiting factors.

Each port mill is designed to cover a range of port
sizes, helping reduce the number of tools required while
giving programmers and machinists more flexibility
on the shop floor. The line includes tools for both SAE
J1926 ORB and AS5202 port profiles, with uncoated
options and Versa-coated (AICrN) options available.

SCT provides application-specific tooling for demand-
ing industries such as hydraulics, aerospace, defense,
medical, energy and advanced manufacturing. By
combining standard tooling availability with custom and
modified tools, SCT says it is helping customers simplify
complex machining applications while improving access,
repeatability and total cost per part.

“Port mills are a practical solution for shops that
need more flexibility in hydraulic port machining,” says
Sarah Kate Christopher, engineering manager at SCT.
“They are especially useful for prototypes, small-batch
production and shops using lower-RPM equipment or
smaller CNC machines.”

Scientific Cutting Tools Inc. | sct-usa.com
Booth 432414

STRUGGLING
WITH THE
BLOWBACK

OF UNPLANNED

DOWNTIME?

It's time to stop the bleeding with a

single system that gives you total

maintenance visibility — a clear path

to prevention, productivity and profit.

SEE HOW IT WORKS AT FACILIWORKS.COM/MMS-MAG
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Bﬁ product mgg center
WORKPIECES UP TO 60T
TURNING LENGTHS UP TO 17M THE Complete Horizontal Machining Center
SWING DIAMETER UP TO 2,8M

Engineered for
LARGE-PART Manufacturing

&\ IMTS2026

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

South Building, Level 3 - 338880

® @ G weingartner.com complete
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IMTS 2026 Products On Display

Toolpathing Software Streamlines Complex Part Programming

Mastercam’s EverPath Technology is an advanced
toolpathing solution designed to transform how man-
ufacturers approach complex part programming. Built
to streamline toolpath creation and improve machining
efficiency, EverPath Technology is designed to stream-
line automation and intelligence to the shop floor.
Adaptive algorithms within EverPath Technology ana-
lyze part geometry and automatically generate optimized
tool paths for high-speed, multiaxis machining. This
approach is said to reduce the need for manual program-
ming adjustments while maintaining precision and sur-

face finish quality. The result, according to the company,
is faster programming, shorter cycle times and improved
consistency across parts.

Key features include automated toolpath optimization,
real-time collision awareness and seamless integration
within the Mastercam environment. Programmers can
quickly iterate and validate strategies with confidence,
minimizing errors and reducing machine downtime.

EverPath Technology also supports a wide range of
materials and machining styles, making it well-suited
for manufacturers across industries such as aerospace,

automotive and medical.

s @B O

St e The company says the technology is

s

designed to increase productivity, reduce
programming complexity and improve overall
shop efficiency. By minimizing manual inter-
vention and maximizing toolpath performance,
EverPath Technology is intended to allow
teams to focus on higher-value work while
maintaining tight production timelines.

Mastercam | mastercam.com
Booth 133222

1081 S. Northpoint Blvd
Waukegan, IL 60085
Phone 800 234 1560
www.onsrud.com
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Reduced Chatter,
Impressive Results

The Aluminum Ultra Series is made
specifically for slotting and finishing
in non-ferrous materials.

Available in 2 & 3 flute options and a
specialty DLC coating for Aluminum.
This series offers chatter free
machining at high RPM and heavy
cuts. Resulting in increased tool life,
producing a higher quality part, and
optimized cutting efficiencies.

LMT- ONSRUD

mmsonline.com
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(B N[ —[ge] BTA DEEP HOLE DRILLING

DEEP H.DIEJ!ILLINE S.YETEMS B'SERIES

$9.06[230.0]
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PRECISION IS OUR DISCIPLINE

UNISIG.COM | 262-252-5151

8 INNOVATION & RELIABILITY

Spindle Rotary Unions In Every Machine Tool Appllcatlon

Eeanng-supported Beanng-supported Flange
B o
\\\W g v
o Deublin
1109 Series 1108 Series 1159 Series 1108 Series Machine Tool Page

Live Tools Rotary Unions
Radial Inlet Axial Inlet

‘@ @“
- 101635
Example: 1177 Series Closed Seal | Dry Run Enabled
AutoSense® Radial Inlet
Coolant up to 80 bar, Air & s H wd
ML up to 10 bar SpindleShield™ Technology

Unlimited Dry Running
10,000+ rpm, Muttiple Sizes

Workholding, Multi-Channel High Speed
Rotary Unions and Slip Rings

High Speed, Multichannel Power, Signal

Ball Screw Cooling
Rotary Unions

& IMTS2026 —E—~ DEUBLIN

2630/2608 Series SRISRC Series A HOERBIGER COMPANY

Visit us at IMTS booth #338776

20709 Series
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Sinker EDMs Maintain Accuracy During Long Machining Cycles

MC Machinery Systems Inc. showcases the Mitsubishi that continuously maintain accuracy throughout the burn
SG70 Sinker EDM, which is designed to deliver stable, process. Thermal displacement compensation actively
repeatable results from start to finish. At the heart of monitors environmental changes and automatically

the machine is a collection of intelligent technologies adjusts to help maintain precision, even during long

machining cycles. Meanwhile, IDPM3 optimizes spark
energy in real time, helping reduce electrode wear while
maintaining consistent machining conditions.

Supporting this stable performance is SS Jump
5 technology, which enables high-speed No-Flush
machining for improved efficiency and shorter cycle
times without compromising accuracy. The SG70’s
heavy-duty construction and large-capacity work area
provide the foundation needed for oversized molds and
demanding applications, while the M800 control and
Esper Il Navigator simplify setup and programming to
reduce operator input.

For manufacturers producing large, complex tooling
where accuracy must remain consistent from the first
spark to the last, the SG70 provides stability and repeat-
ability to keep production moving forward.

MC Machinery Systems Inc. | mcmachinery.com
Booth 338129

CUJ. dqfq nomix PRODUCTION

MONITORING

Make More with  G-cobeEcLoup”

+ DNC
Data-Powered
ERP INSIGHTS

Production™

TMAC ai”

IMTS . I HAD
ee what's ey e et
BOOTH #135521 nappeningat  WEREELA
booth #135521— =% ﬁl-_ﬁjl'
SEPTEMBER 14 - 19, 2026 | McCormick Place, Chicago datanomix.io/imts-2026 E‘. T

94 MMS SEPTEMBER 2026 mmsonline.com
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Machining Centers Provide High Performance for Range of Part Sizes

Chiron Group showcases its latest advancements in
high-precision manufacturing, featuring the Micro5

XL micromachining center and the FZ 19 S five-axis
machining center. From ultra-precise micro components
to larger, complex parts, both technologies are designed
to increase productivity and improve accuracy across a
wide range of industries.

The Micro5 XL expands workpiece capacity up to 120
mm while maintaining a compact footprint of only 1.7
m2, Designed for demanding precision applications, the
Micro5 XL features highly

traverse paths of 850 mm (X), 960 mm (Y) and 700 mm
(2), the machine is well-suited for aerospace, mechanical
engineering and other high-precision applications.

The FZ 19 S combines robust machine construction
with Chiron’s spindle technology to provide high torque
and dynamic machining performance when machining
difficult materials such as titanium.

Chiron America Inc. | chiron-group.com
Booth 339265

dynamic five-axis kinemat-
ics, spindle speeds up to
50,000 rpm and jerk values
reaching 900 m/s3. The
result is said to be optimized
surface quality, micron-level
precision and reduced cycle
times, even on highly intri-
cate components. Typical
applications include bone
plates and medical implants,
knee inserts, precision
mechanical components and
watch parts.

The machine is capable of
machining difficult materials
such as titanium, stainless
steel and precious metals.

Chiron also features the
FZ 19 S five-axis, designed
to provide power, rigidity and
flexibility for larger and more
demanding workpieces. With

material solutions.

ceratizit.com

SilverLine for
Versatile Machining

Select SilverLine for universal machining across

steel, stainless, and cast iron. Push speeds and

feeds with confidence—our multi-layered coating

holds up under heat and load. Keep cuts stable and
predictable so your team gets consistent results part after
part. Made in the U.S. and stocked locally in inch sizes.

IMTS 2026

isit us in booth #431900

CERATIZIT is a high-technology engineering
group specialized in cutting tools and hard

Tooling a Sustainable Future

[\\CERATIZIT

GROUP
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Hybrid Chuck Reduces Vibration in Precision Machining Operations

Haimer presents the Hybrid Chuck, a
toolholder that combines the advan-
tages of shrink-fit and hydraulic chuck
technologies within a single toolholder
design. Featuring integrated passive
damping technology, the Hybrid Chuck
is designed to reduce vibration during
machining operations while maintaining
the rigidity and clamping forces associ-
ated with shrink-fit systems.

The damping element is integrated
directly into the chuck structure, sup-
porting more stable cutting conditions
without the need for external com-
ponents or increased toolholder size.
Reduced vibration can improve surface
quality, support longer tool life and
increase process reliability, particularly
in high-speed machining applications,
difficult-to-machine materials and oper-
ations involving long gage lengths.

The Hybrid Chuck is designed to
maintain the high runout accuracy

required for precision machining appli-
cations and features a 4.5-degree outer
geometry similar to the Power Shrink
Chuck design, allowing compatibility
within existing shrink-fit setups.

Additional configuration options
include Cool Jet for internal coolant
delivery and Safe-Lock pull-out protec-
tion for demanding machining environ-
ments. Each toolholder is marked with
a distinctive ID to support identification
and traceability within tool management
systems.

By combining precision clamping
with integrated damping technology,
the Hybrid Chuck is designed to support
improved machining stability, reduced
vibration and more consistent machining
performance across a wide range of
applications.

| Haimer USA | haimer.com | Booth 431510
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Workholding System Enables Quick
Changeovers

Hainbuch America Corp. showcases its Centrotex quick-
change workholding system, which the company says
can enable complete clamping device changeovers in
less than one minute.

Engineered for high-speed workholding changeovers,
Centrotex can deliver repeatability of 0.003 mm or less
between the machine adapter and clamping device, with
no need to indicate or realign after every changeover.

The interface
simplifies setup
procedures,
increases flex-
ibility through
machine-over-
lapping use
of clamping
devices, and
supports both power-actuated and fluid-actuated work-
holding systems. For heavier clamping devices, the
optional Monteq mounting aid improves handling, safety
and operator ergonomics.

Hainbuch America Corp. | hainbuchamerica.com
Booth 431636

Sinker EDM Provides Powerful
Performance in Compact Footprint

Belmont Equipment & Technologies highlights the
MX-226C ZNC sinker EDM, which combines the EDM
generator with user-friendly EDM settings designed to
streamline setup, along with a compact machine body
design housing the oil reservoir within the machine base.
The MX-226C features X-, Y-, and Z-travels of 11.8"
x 9.8" x 5.9", an open height of 9.4" and a maximum
workpiece weight capacity of 1,760 Ibs. Key features
include a programmable Z-axis that automatically con-
trols depth and generator settings from roughing through
finishing cycles, as
well as conversa-
tional G- and M-code
programming that
reduces operator
learning time.

Belmont
Equipment &
Technologies
belmont4edm.com
Booth 338854

Reliable,
Fast, Easy

Height Measurement

g
&
®
A/

NEW starrett HG Series
Electronic Height Gages

Experience the height of accuracy, speed,
usability and intuitiveness on every
measurement with Starrett HG Height Gages.
Features include a large touchscreen Interface
with clear icons, simple menu, dual handles,
integrated air-bearing system and dynamic
thumbwheel for effortless positioning.

Learn more about the Ry E
HG series at Starrett.com/hg EpEE

Starrent

Get Demos of the HG Gages at:

&) IMTS2026 sooth #134244
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Wvexrex

The Productivity Devices Company

M IMTS2026

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

NEW PRODUCTS
CREATED BY VEKTEK
BOOTH #431922

Advanced Hydraulic
Unit Integration

Universal Grippers
and EOAT Interfaces

WWW.VEKTEK.COM
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Precision Grinding, Machining
Technology Increase Productivity

United Machining Solutions’ equipment and technology
showcase features 17 CNC machines from Magerle,
Blohm, Studer, Walter, Agie Charmilles, Charmilles,
Mikron Mill and Step Tec, as well as several automation
offerings — including the Automated Tool Production cell
from Walter, the WorkPartner 1 cell from System 3R and
the VersalLoad cell from United Grinding North America.

United Machining Solutions houses two divisions:
United Grinding (North America headquarters in Miamis-
burg, Ohio) and United Machining (North America head-
quarters in Lincolnshire, lllinois).

Mégerle, Blohm, Studer and Walter all have their
latest grinding innovations on display. Studer debuts the
S23 universal cylindrical grinding machine for the first
time in the U.S., along with the S131r, S41 and S33.
Walter showcases the Helitronic Vision Laser and the
Automated Tool Production (ATP) automation cell, as well
as the Helicheck Nano, Helitronic Micro and the Power
Diamond 400. Blohm and Méagerle showcase the MC5
and the MFP 30 surface and profile grinding machines.

Machining brands at the United Machining Solutions
booth include Agie Charmilles, Charmilles and Mikron
Mill. Agie Charmilles introduces the Cut E 600 Prime for
the first time, along with the Form F 450 and the Cut P
600 — the latter making its worldwide debut. Mikron
Mill unveils the five-axis Mill E 700 U Prime for the first
time, and also showcases the Mill S 600 U. Lastly,
Charmilles demonstrates laser machining capabilities
with the Laser S 500.

| United Machining | ums.swiss/en/ | Booth 236802
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NORTON

SAINT-GOBAIN

Your Technical Abrasive Industry Leader

www.nortonabrasives.com

MIMTS 00T 4257042

L.ARGE-PART £
MACHINING fives
STARTS WITH e
THE RIGHT
PLATFORM

Up to 5 m diameter. 60,000 kg capacity.
Multifunctional machining. High precision.
Complete OEM support.

The Giddings & Lewis VTC Series is

built for large-part vertical turning with

rigid construction, optional pallet

changing and live spindles for vertical,

horizpntal, or Y?axis milling, drilling, Visit us at M IMTS

tappiE NG South Hall, Level 3
Booth # 338578
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Scan your badge at the Q-Mark
booth for your free beverage.

Limit one per customer. No purchase necessary.
Must be 21 years or older. While supplies last.

Same-Day Styli” at cmms.com

Accessories
Galore!

Live Tools, Speeders,
Broaching Tools, Shrink Fit Tools,
Swiss Tools, Knurling Tools

See them all here...
www.platinumtooling.net

@ﬂ. PLATINUM

E\IMTS2026
Booth 432201
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Workholding System
Automates Handling of Large,
Heavy Workpieces

Erowa Technology Inc. features several workholding
and automation solutions, including a modular work-
holding system for large and heavy workpieces and
two side-by-side robot demonstrations.

Among the
technology being
showcased is the
GTS (Giant Tooling
System), Erowa’s
modular work- 5
holding solution N
designed for k \ K
machining large
and heavy workpieces. The system is well-suited for
EDM, wire EDM and machining applications.

Also on display are two of the company’s compact
automation robots shown side by side for the first time.
The ERC80 (Erowa Compact 80 Robot) is designed to
service two machines and offers a transfer weight capa-
bility of 80 kg. The ERC150 (Erowa Compact 150 Robot)
handles up to 150 kg in transfer weight. Both units
feature small footprints, according to the company.

Erowa Technology Inc. | erowa.com | Booth 339072

Vertical Double Disc Grinder Targets
High-Precision Applications

Nissei USA features its V-5P vertical double disc
surface grinder, demonstrating grinding technology
designed for high-precision, high-volume production
applications.

The V-5P utilizes a vertical spindle double disc grind-
ing configuration designed to provide exceptional paral-
lelism, thickness control and surface finish consistency
across a wide range of flat workpieces. The machine’s
rigid box-frame construction and high-stiffness spindle
design help minimize
vibration and maintain
grinding accuracy during
demanding production
cycles.

Nissei USA Inc

nisseiddg-usa.com
Booth 237334

mmsonline.com
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Software Features Enhance Centralized Visibility

Paperless Parts’ software solution is designed to provide center giving leadership aggregated visibility
centralized visibility and coordination across a portfolio across all sites
of businesses. According to the company, the solution ¢ Internal quoting, which allows shops to transfer
connects organizations without forcing sister companies parts and quotes between sites
to abandon the systems that made them successful in e Multisite search, which allows users to search
the first place. It does so with three features: across all businesses within an enterprise,

¢ A multisite dashboard, a centralized command eliminating costly inefficiencies or undercutting

sister sites.

“With the new multisite features
from Paperless Parts, what maybe
in the past could take as many as
10 minutes per instance, now takes
15 or 30 seconds to do,” says Jamie
Goettler, chief revenue officer at BTX
Precision, a beta user of the feature
set. “If | can quote more opportu-
nities in a day, that’s more at-bats,
which means more hits, which
means more revenue.”

Paperless Parts
paperlessparts.com | Booth 133267

ZWEILER QIMTS
TAKE CONTROL 2026

BOOTH: 339095
OF YOUR SUCCESS. g
- SEPT. 14-19,
The WEILER E50 HD: superior precision, reliability, and durability — 2026
plus one of the smartest machine controls worldwide.
Visit us at IMTS! Booth 339095 - South Hall

~ Our new distributor for
" "USA and Mexico: = *J

LEFLORE

' TECHNOLOGIES =

~www.lefloretech.com

WEILER North America Corp. ® www.weilerusa.com e info@weilerusa.com
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~ Size: 10" x 20"

Spindle: 2HP

-lag ¥
'/AGS-2040AHD”
Size: 20" x 40"
Spindle: 15HP
RAYMACK MACHINE TOOL INC.

Q +886-4-2528-3216
& info@raymack.net

&Byron
@ Taiwan

INCREASE ,
UNATTENDED CYCLE
TIMES, IMPROVE
RIGIDITY, INCREASE
CAPACITY e

Engineered Support

Real Results

» Strong, Low-Profile,
High Density, x
Innovative Solutions &

» Free Design Consultations ““ &
and Product
Recommendations

» CAD File Support and
On-site Visits

We Solve Your Toughest
Workholding Challenges

QIMTS
2026

M ITEE.BITE SEPT 14-19, 2026
PRODUCTS LLC Booth

@ MiteeBite.con % 800-543-3580 #431546

GRIP 1T RUN T PROFTT.
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CNC Series Reduces Cycle Time,
Extends Tool Life

Mitsubishi Electric Automation Inc. is expanding its
M80 CNC Series with the introduction of the M8V CNC
Series, designed to help manufacturers achieve faster
machining, higher precision and greater flexibility.

The M8V CNC Series builds on the performance of
the M80 Series platform while adding advanced control
functions designed to improve cycle times, extend
tool life, reduce scrap and support highly customized
machining requirements. These enhancements are
intended to help manufacturers minimize trial machin-
ing and defective parts while maintaining consistent,
high-quality output.

The M80V CNC Series features built-in wireless LAN,
enabling operators to connect machines to software
tools on a remote PC for wireless data exchange. The
M8V CNC Series can also deliver approximately 11%
faster machining than the previous M80 CNC Series
through optimal machine response-contour control
(OMR-CC), according to the company. Additional func-
tions include cutting load control for shorter cycle times
and longer tool life, as well as tool cutting point control
to optimize machining when tool geometry changes
without requiring program modifications.

To further support customization and usability,
the M8V CNC Series allows image input from PCs or
cameras to differentiate machine tools and supports
ST language alongside ladder language, enabling PLC
programs to be created and edited using conventional
programming code. Integrated 3D machining simulation
helps reduce waste from trial and defective machining,
supporting more efficient and sustainable
manufacturing practices.

Mitsubishi Electric Automation Inc.
us.mitsubishielectric.com/fa/en | Booth 338136

mmsonline.com
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VMC Provides Speed, Precision in Compact Footprint

Fryer Machine Systems highlights its MC-L compact feed rates. Combined with roller-type linear ways and
linear way high-speed machining center in Siemens’ heavy-duty FEA- designed castings, the compact MC-L
booth. Standard features of MC-L machines include series provides high speed and performance.
high-speed 30-tool arm-type automatic tool changers, The MC-L features a Siemens Sinumerik One CNC for
40-taper Big Plus 10,000-rpm inline spindles, high- ease of use in both production and low-volume, high-mix
torque inline 30-hp motors and fast 1,450-ipm rapid facilities. The control features “do one” cycles, which

enable single-cycle operation with no programming
necessary. Users can automatically pocket, contour,
rough, finish, drill and tap one step at a time. Simple
menu programming including graphic verify and fast
setup keys streamline the process of making one-off
parts. Shopfloor programming in conversational mode is
available for single-piece runs and G-code programming
is available for high production.

Equipped with a cast-iron one-piece base, high-preci-
sion ball screws and bearings, the Fryer MC-L machining
centers are engineered for 0.0002" positioning accuracy.

Built in the U.S., Fryer MC-L machines are designed
for high-performance cutting, accuracy, reliability and
ease of use, all within a compact footprint.

MC-24L
High Performance VMC

Fryer Machine Systems Inc. | fryermachine.com
Booth 338262

L IMTS

September 14-19, 2026
Chicago, USA

North Building, Level 3
Booth 237350

Cost-Effective Fine Grinding
Proven Precision

The compact Supfina Spiro F5 is engineered for fine grinding
smaller workpieces with tight flatness and parallelism tolerances.

Flexible process control and an optional loading table make
it a cost-effective solution for a wide range of materials and
production requirements.

== Stores up to 100 programs

= Integrated sharpening programs
== Up to seven process cycles
== Optional loading table

/

o ‘ ©Youlube M
Engineering with

High Precision www.supfina.com
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Briquetting Systems Automate Scrap Processing

RUF Briquetting Systems features its automated
scrap-processing solutions, highlighting how manu-
facturers can reclaim floor space, streamline chip and
sludge handling as well as gain greater control over
waste management.

As production environments become more automated,
scrap handling often remains a manual, space-consuming
step that disrupts workflow. RUF Briquetting Systems
address this challenge by converting loose metal chips
and grinding sludge into dense, uniform briquettes
through continuous operation. The result is reduced
scrap volume, improved material flow and a cleaner,

more organized shop environment with less space occu-
pied by loose scrap. In many applications, briquetting
can reduce scrap volume by up to 20:1, according to the
company.

Compacting scrap into stackable briquettes also
minimizes storage requirements, simplifies handling and
enables recovery of cutting fluids for reuse. It further
supports downstream recycling by transforming difficult-
to-manage waste into a more consistent and transport-
able material stream.

“True shop automation goes beyond the machine tool
— it includes how chips and scrap are collected, moved
and managed,” says Wyatt Mann, vice president and
general manager at RUF Briquetting Systems. “At IMTS,
manufacturers can see how automated briquetting helps
save space, improve workflow and bring greater control
to waste handling.”

IMTS visitors can stop by the RUF booth to discuss
their application and learn how briquetting can stream-
line operations and make better use of available space.

RUF Briquetting Systems | ruf-briquetter.com
Booth 339089

MACHINE

TOOL

DEBUTS 2 NEW 5-RKIS MACHINES AT IMTS 2026

N[EWe: sV-UM 400

wraooucrory pree: $179,900
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Fluid Recycling, Material Handling Solutions Streamline Operations

Eriez showcases solutions designed to improve fluid focus on fluid recycling, safer material handling and

management, workplace safety and material handling efficient conveying solutions. The company’s broader

efficiency. fluid management equipment is designed to extend
Leading the exhibit is the Eriez Sump Cleaner, a coolant life and reduce overall operating costs.

system engineered to remove sludge, tramp oil and con-

taminants from machine tool sumps without interrupting | Eriez | eriez.com | Booth 237433

production. The unit is designed to increase
coolant effectiveness and longevity while helping
manufacturers improve productivity and reduce
disposal costs.

Also featured are Eriez Safehold lifting mag-
nets, designed to provide secure, efficient han-
dling of steel components. The magnets support
improved safety, productivity and ease of opera-
tion in industrial environments.

Rounding out the lineup are Eriez chip and
part conveyors, which streamline scrap and
component transport in manufacturing settings,
and Eriez coalescers, which separate and remove
tramp oils to help keep coolant systems cleaner
and longer lasting. These solutions remove chips,
tramp oil and fine particulate from cutting fluids.

Together, these technologies reflect Eriez’s

) FluidTrak”

STOP MANAGING

COOLANT |
START MANAGING 7

PERFORMANCE

FluidTrak™ transforms fluid management into a
competitive advantage with real-time monitoring,
actionable insights, and professional reporting.

[ Reduce downtimeJ _

( Increase profitability )

Scan QR code to download
FluidTrak mobile app.

nload on the

GETITON 2 Do
) Google Play « App Store

Fluidtrak.solutions
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Gundrilling System Reduces
Downtime in Deep-Hole Drilling

Botek America features its Type 01 single-flute gundrill
with indexable inserts, designed to provide high produc-
tivity and flexibility in deep-hole drilling applications.
Engineered for larger diameters, the Type 01 combines
precision performance with reduced tooling costs.

Unlike solid carbide tools that require regrinding, the
Type 01 utilizes replaceable cutting inserts and guide
pads, allowing operators to quickly change worn compo-
nents and return to production with minimal downtime.
This design not only simplifies maintenance but also
promotes consistent tool length and performance across
multiple tool changes.

The tool is designed to maintain tight tolerances and
optimal hole straightness. Its internal coolant design
supports reliable chip evacuation and thermal stability.

By reducing material waste, minimizing downtime and
improving process reliability, the Type 01 is intended to
help manufacturers achieve greater efficiency without
sacrificing precision.

Botek America Inc. | botekamerica.com
Booth 431233

Live Tool Boosts Swiss-Type Lathe
Output at High Speeds

Air Turbine Tools Inc. highlights the 822CX Air Turbine
live tool, which is engineered to add governed 60,000
or 80,000 rpm on Swiss-type lathes. According to the
company, the 822CX outperforms conventional live
tools by providing reliable, ultra-high-speed cutting at a
significantly lower cost with only a connection to 90 psi
required.

A key feature of the 822CX is its custom double tur-
bine-driven mechanism, which automatically increases
airflow cfm volume to match cutting load. This design
is intended to keep the tool running at its rated speed
in the cut, maintaining the sfm specified for small
tools. The company says production cycle times can be
reduced by 6 to 10 times across a wide range of lathe
applications. This contrasts with traditional nominal
high-speed tools, which lack power and bog down on the
tool path. The 822CX’s governed speed is designed to
prevent tool breakage and promote consistent finishes,
optimizing small-diameter tool performance to improve
surface quality and tool life while shortening cycle time.

Air Turbine Tools Inc. | airturbinetools.com
Booth 431645

DEBURR ANY CROSSHOLE

@ ORBITOOL .

DEBURRING TOOLS

GUARANTEED OR YOUR
MONEY BACK!

J.W. DONE Corp. 888.535.3663 | 510.784.0667 | jwdone.com

106 MMS SEPTEMBER 2026

mmsonline.com



Products On Display IMTS 2026

Machine-Ready Blanks Boost Throughput

TCI Precision Metals highlights its precision Machine-
Ready Blanks designed to eliminate material prep, shorten
setup time, reduce scrap and increase overall throughput.
Machine-Ready Blanks arrive inspected, certified and
ready to go directly from receiving to finish machining.
Custom made-to-order precision blanks eliminate the
need for in-house sawing, grinding, flattening, squaring
operations and outside processing. Each blank arrives
deburred, clean and individually packaged to avoid
damage during shipping. Custom blanks are
made to customer specifications and are guar-
anteed as close as +0.0005" dimensionally

Custom made to your

Standard ready-to-ship blanks are also available from
TCl and can be ordered online for same-day or next-day
shipping. Standard blanks are available in thousands
of alloys and dimensional combinations. Each blank is
produced square, flat and parallel within +0.002" of
specified dimensions on two or six sides.

TCI Precision Metals | tciprecision.com
Booth 432123

As close as +/- .0005" dimensionally
and .002" flatness, squareness

and as close as 0.002" flatness, squareness
and parallelism. Thin, flat material is de-
stressed to reduce part movement during final
machining.

Operators can use the time previously spent
in setup and prep for more productive use of
CNC machining centers, according to TCI Pres-
ident and CEO Ben Belzer. “Using Machine-
Ready Blanks for production jobs is like adding
a machining center, without the overhead,”
Belzer says.

net specifications \O

Stress relieved toreduce
part movement during

CNC machining \o

o/ and parallelism

Machined two
sides or six sides

Each Machine-Ready Blank is
deburred, clean and individually
packaged for shipping Plate aluminum,

stainless and other alloys

3

Specifically Designed with Carbide in Mind

i 4 \ \\ Belmont's SY Series ST drills were specifically designed for tough

$f

BELMONT ¢ AiMTS

EDIVI

Divisions of Cleary Developments, Inc.

“Everything for EDM” Since 1960
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carbide applications. With over six decades of experience in EDM,
and extensive industry knowledge we can deliver the most efficient
EDM manufacturing solutions to your challenges.

Small Hole EDM Features for Carbide Application:

+ Reduced cycle time by using oil as the dielectric fluid

+ Closed loop filter system and high-pressure pump to
circulate the oil in the work tank

«~Chiller to maintain a consistent oil temperature

These features and many more promote the
ability for smaller, faster, and deeper drilling
possibilities in carbide.

Contact us today to learn how Belmont can
help you achieve your EDM goals.

Visit us at IMTS Booth # 338854

ERNATIONAL MANUFACTURING TECHNOLOGY SHOW
a- LAC

Michigan « North Carolina - Massachusetts * California * lllinois

800.356.4811 - www.belmont4edm.com @ @
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GCALL STYLES
OVER 5000 INCH
COMBINATIONS

800-775-5668 METRIC

AVAILABILE: IN COLORS, KITS AND
A MULTITUDE OF THREAD OPTIONS

ALL NEW WEB SITE YOU MUST SEE
I

TECHSPEX

The Machine Tool Search Engine

Browse by machine attributes including
type, size, spindle speed, horsepower,
performance metrics, geographical
location and more!

Set up your free account today and
revolutionize how you discover the tools
and supplies your shop needs to thrive.

Search Machines Smarter:

E »-|0f Your Search for Machine

Tools Starts Here
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Vise Improves Milling Accuracy

Pascal Engineering Inc. showcases the CVH centering
vise for milling applications after lathe turning. The
double-acting vise holds the workpiece with high
accuracy and repeatability while saving time through
automatic operation.

The CVH features a pressure range of 1-7 MPa and
a proof pressure of 10.5 MPa. It is available in standard
or long stroke configurations as well as with a jaw.

The centering
vise minimizes tool
interference and
promotes a stable
cutting process with
optimum tool length.
[t helps maintain a
constant workpiece
center by using both
jaws to stroke. Center datum processing remains possible
even when the external shape of the workpiece varies.

The same soft jaw used for the lathe turning process
mounts on the centering vise, eliminating the need
to fabricate a new soft jaw for use with a machining
center. One-chuck machining is possible for a variety of
workpiece shapes using a self-cut soft jaw.

Pascal Engineering Inc. | pascalenginc.com
Booth 431569

Transfer Machines Combine

Productivity with Versatility
BTB
Transfer
showcases
a range of
three- and
five-
spindle
transfer
machines
available
in two
models:
the M04, with three spindles and four stations (three
machining stations and one loading/unloading station),
and the M06, with five spindles and six stations (five
machining stations and one loading/unloading station).

The concept behind both machines is to combine the
productivity of a transfer machine with the versatility of
a machining center.

BTB USA Corp. | bth.it/en | Booth 339178

mmsonline.com



Indexable Insert Handler Automates
Milling Tool Preparation

Zoller Inc.’s Micbox is designed to automate indexable
insert handling on milling tools. From RFID-supported
tool identification to mounting, indexing, rotating,
flipping and exchanging inserts, the system also auto-
matically replaces fastening screws after a predefined
service life.
An optional Al-supported measuring function, Zoller
Wearcheck, takes automation a step further by auto-
matically inspecting and evaluating the condition
of every cutting edge before any action is taken.
ﬁ The system can
detect wear, clas-
sify the condition of
individual cutting
edges and intelli-
gently determine
whether an insert
should remain in
use, be indexed
to the next cut-
ting edge, rotated
or completely
replaced. This is
designed to ensure
that only inserts
that have reached
their wear limit are serviced, maximizing insert utiliza-
tion, reducing tooling costs and providing a fully auton-
omous and optimized tool preparation process without
additional cycle time or operator intervention.

I0LLER

Zoller Inc. | zoller.info/us | Booth 432018

MMS Marketplace
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Metal 3D Printer Enables High-
Volume Production

EOS showcases the EOS M4 Onyx, an industrial metal
3D printer for high-volume production. The EOS M4
Onyx combines productivity, automation and process
stability to provide consistent, high-quality parts for
demanding industries such as aerospace, defense,
energy, semicon-
ductor manufactur-
ing and more.

The EOS M4
Onyx features six
400-W fiber lasers
and a large 450- x
450- x 400-mm
build volume,
enabling higher
productivity while reducing cost per part. Advanced
process controls, optimized gas flow and active tem-
perature management are designed to promote repeat-
able builds and part quality.

To support efficient serial production, the system
includes automated job changeovers in less than 30
minutes, increasing machine uptime and reducing
production interruptions. EOS’ RFS Pro filtration
technology is said to improve operational efficiency
by eliminating filter consumables, reducing hazardous
waste and enabling more than 90% powder recovery.

Visitors can also explore production-scale metal AM
applications with EOS technology, including a Boom
Supersonic engine, the Beehive Fury drone engine and
an AMCM M 8K-produced rocket nozzle.

EOS | eos.info | Booth 338450

.TECHSPE)(.

The Machine Tool Search Engine

Set up your free account today and
revolutionize how you discover the tools
and supplies your shop needs to thrive.

Search Machines Smarter.

Your Search for Machine

Tools Starts Here

Dimensional Air Gage Specialists
Western Gage Corporation

» Air “C” Snap
Air Ring Gage IE |
Air Gage Readouts Master Set Disc

(800) 423-5062

Learn more (@ www.westerngage.com ﬁ!
Contact: sales@westerngage.com (cenesires)
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- QUESTION & ANSWER

HOW | MADE IT
David Wynn

Director of Technical Services for PMPA

INTERVIEWED BY | DEREK KORN

| started my college career as a dual chemistry
and biology major while working in my family’s
machine shop. While attending college, I noticed
that [ had a passion for two things: machining
and business.

It eventually occurred to me that | should be
studying my passions. So after two years, I switched
to a business degree and earned a degree in
finance economics with a minor in accounting, all
while working at my family’s shop.

After graduating college, I started moving
more into the management side of the busi-
ness. One professor urged me to get my
MBA, so I re-enrolled in college. All my
classes were at night, which enabled me
to work full time in the shop. While I
was an undergrad, machining
was a fun hobby, but now it was
becoming a career — being in a
small family shop, you had to
get your hands into a little bit
of everything.

While studying for my MBA, |
started working on my “masters
in machining” at the school
of hard knocks and real-world
teaching by my grandfather.

He had worked on Brown and
Sharpe screw machines for several
companies in the Chicago area.
My grandfather got to see about
everything one could do with a
Brown and Sharpe. When it came
to teaching, he demanded perfec-
tion. When I would grind a cutoff
tool, he would send me back to the
grinder if it did not have a mirror
finish. I spent time learning flat-die
thread rollers, the burnishing
machine and various other
mechanical equipment.
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Machining was not the career David
Wynn chose; it chose him. Here’s a
bit about his journey to an accidental
career that became his passion.

After earning my MBA, my grandparents were
eyeing retirement and my dad and | decided to take
over the business. I had spent seven years on
Brown and Sharpes at this point, but my skill
could not compare to my grandfather’s 60-plus
years of experience. I challenged myself to find
a way to produce the parts as efficiently or more
so while maintaining quality. This is where the
Precision Machined Products Association (PMPA)

and Swiss-type machines enter the story.

For years, | had collected old manuals
from the National Screw Machine Products
Association, which became the PMPA in
the mid 1990s. The manuals were the
holy grail of information in our industry.

I called and talked with Miles Free, the
now retired director of industry
affairs for PMPA, and my dad and
I decided to join the organiza-
tion. My first PMPA Management
Update was special because I

met so many of the people who

ended up mentoring me.

| fell in love with the parallel

processing of Swiss just like screw

machines — Swiss just takes a
different mindset. I also learned
mill-turns, CNC lathes and spent
a little bit of time on CNC mills, in
addition to mastering the implemen-

tation of IT throughout the business.

| recently stepped into the director
of technical services role at PMPA.

Working for PMPA is a fun and

exciting journey. I get to meet lots

of great people. I get to see the best
manufacturing facilities in the world.
My favorite part is helping our members
solve their problems.

Machining wasn’t the career | chose —
it chose me. B

mmsonline.com



Your Scrap Isn't lnHARMONI

an Operator
Problem.

The work instructions were outdated.

It's a System
Problem.

The machine ran the wrong program.
The check sheet wasn't completed.

Those aren't operator mistakes. They're
process control failures.

Harmoni prevents mistakes before
production begins.

Process Control.
Built Into Execution.

Harmoni automatically:

Identifies the operator and job using RFID

« Delivers approved work instructions

Loads the correct program and revision

Automate the process.
Control the outcome.

Ensures in-process inspection is completed

Learn more at QR code.
All right at the workcenter.
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Make it Better, Together.

Since 1954 YCM has built the very best machine

tools, meeting the needs of manufacturers around SEE US AT
the World. Today, the YCM Alliance extends this
commitment of quality and support through F; "TA”ﬂoFc”c e

complimentary, like-minded machine tool brands,
top notch dealers, and solution matter experts, all
working together to provide application-based
systems designed to help grow your business.

Die-Mold Solutions
General Parts Machining
Ultra-High-Precision Milling

° Tongtai exeron ZIERSCH
Milling, Turning Gantry Type Turning Sinker EDM and Grinding
and Wire EDM Portal Milling Centers Ultra-High-Precision Milling Solutions

Visit us online to see our complete list of machining solutions or to locate your nearest YCM Alliance dealer.
www.ycmalliance.com
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