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Machining / case study

By Peggy Malnati

Five-AXxis Vertical Mill Increases
Mold Shop Capacity by
Reducing Setups

Zero Tolerance now processes blocks — from squaring to waterline
drilling to rough and finish milling — on a single five-axis CNC mill,
reducing setups and moving blocks in/out of multiple machines
without sacrificing accuracy and surface finish.

was founded in 2011 in Kansas by co-owners Steve

and Jamie Michon, who moved the company back to
their native Michigan the following year. Zero Tolerance oper-
ates out of a 9,500-square-foot/883-square-meter building,
employs 14 associates and produces 50 small-to-medium-size
injection molds per year, typically with one to four cavities and
lots of side action for straight injection and two-shot/over-
molding. Initially, the company made injection molds and an
occasional die to cast zinc, aluminum or magnesium. However,
in 2019, it won a job requiring toolmaking plus injection mold-

M oldmaker and injection molder Zero Tolerance LLC
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ing services, and parts for that customer have been in continu-
ous production ever since.

Now equipped with two injection presses (100 and 138 tons
with 6-ounce/177-cubic-centimeter maximum shot size), Zero
Tolerance accepts custom injection molding jobs ranging from
300 to 1 million parts per year and molds polymers ranging
from olefins to high-temperature polyamides. Eight CNC
machining centers support moldmaking work — six units are
three-axis and two are five-axis machines, with one three-axis
CNC dedicated to machining electrodes for the company’s two
sinker EDMs. An additional wire EDM and an EDM drilling
machine round out key equipment.

Additionally, the company offers tool and
part design services, engineering changes
and mold repairs. It also provides local shops
with sinker, wire and EDM drilling services.
During the pandemic, Zero Tolerance began
using polymer additive manufacturing (AM)
for prototyping/proof of concept work as well
as participating in a distributed manufactur-
ing program called Project Diamond, where
all participants print the same part at the
same time to support particular programs,
such as producing medical equipment during
the pandemic and tourniquets for the war in
Ukraine.

Zero Tolerance LLC of Clinton Township, Michigan,
produces injection tools for customers in the medical
device, automotive and defense industries and custom
injection molds parts for customers in the oil and gas,
prototyping and consumer goods segments.



ZERO TOLERANCE LLC

PROBLEM: Limited floor space necessitated a
machine that can square blocks, drill waterlines, and
rough and finish mill to increase productivity.

SOLUTION: Purchased five-axis vertical mill with
trunnion table, high-rpm spindle, large toolchanger and
chilled coolant.

RESULTS: Reduced setups from six or seven steps
to two steps, eliminated grinding of blocks, decreased
need to EDM details, and increased productivity and
capacity for more business.

The company also designs and prints its manual end-of-arm
tooling, which Steve says has increased molding throughput by
50%. In addition, Zero Tolerance has designed metal AM slides
with conformal cooling that were printed by an outside ser-
vice, then finish machined in-house and installed in company
molds.

The Michons also own Sunspot Tooling Systems. Now co-
located in the same building as Zero Tolerance, Sunspot sells
tooling, fixturing and mounting components for electrodes
and small inserts for sinker and wire EDM. In the same build-
ing is strategic partner Dane Spotting + Benching LLC, which
provides all of Zero Tolerance’s polishing and benching work
and servicing other local toolmakers.

Reducing Setups, Expanding Capacity

With limited floor space and a small but talented team, the
Michons have to be strategic about adding capacity and grow-
ing their business without breaking their budget or necessitat-
ing the acquisition of a new building. Circa 2021, Steve started
looking for a new five-axis CNC mill.

The team already had one five-axis machine, which had
proven highly useful at reducing setup times and increasing
output. However, a small machining envelope meant that mill
couldn’t cut the 12 x 12 x 4-inch/305 x 305 x 102-millimeter
blocks that Zero Tolerance typically uses for its molds. Hence,
that machine strictly cuts small inserts and slide details. Still,
as Steve’s wish list for his next CNC purchase took shape, he
wanted true five-axis capabilities in a vertical mill that was
versatile enough to square blocks and drill waterlines, and
rigid enough to rough mill, yet accurate enough to finish mill
blocks.

In short, he wanted one machine that could do it all, reduc-
ing setups and increasing accuracy. Since the Michons planned
to replace an older three-axis machine, the new machine had
to maintain the tight dimensions that Zero Tolerance relies
on to satisfy customers in medical, defense and automotive.

Typical Zero Tolerance molds are one to four cavities with significant
complexity and side action sized for presses of 500 tons and under, but the
shop's sweet spot is between 200 and 300 tons. Most molds are for straight
injection or two-shot/overmolding.

Finally, it had to be compact enough to fit in limited floor
space.

Steve evaluated products from five different industry-
leading machine tool companies. Still, none offered everything
on his wish list — that is until he started talking with Keith
Kauzlarich, sales manager - Michigan/SW Ontario at YCM
(USA) Inc. and the YCM Alliance. The latter offer high-speed,
high-precision YCM-brand CNC machines from Yeong Chin
Machinery Industries Co. Ltd. (YCM) as well as complementa-
ry brands of machine tools designed to provide customers with
application-based solutions. Kauzlarich had sold the Michons
their first five-axis machine.

Image courtesy of Zero Tolerance LLC.
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Machining / case study

Fast, Accurate, Flexible

Founded in Taiwan in 1954, with technical and sales centers and
subsidiaries in China, Malaysia, Vietnam, Europe and the U.S.,
YCM'’s machining centers are known globally for their precision,
rigidity and reliability. The company is one of the two largest
CNC machine tool OEMs in the Pacific region, offering more
than 70 different makes/models, including three- and five-axis
vertical and horizontal machining centers, double-column verti-
cal machining centers and turning centers.

YCM produces 250 CNC machines per month, is said to be the
largest user of FANUC controllers in the region plus owns one
of the few foundries in the region licensed to use the patented
Meehanite process to produce high-strength, highly consistent
iron castings for demanding applications. As such, YCM is ver-
tically integrated from the foundry to producing its spindles,
smart automation controls and Internet of Things (1oT) plat-
form. The YCM Alliance provides machining solutions for mold/
die, general parts and ultrahigh-speed machining applications
across multiple industries through a dedicated dealer network.

Aleader in quality, YCM says it was the first Taiwanese
machine tool OEM to qualify for ISO 9001 and 1SO 14001 certi-
fication. 1t stress relieves all castings and hand scrapes in 100%
of joint dimensions for high precision, builds all equipment
under climate-controlled conditions and tests every part as com-
ponents are produced. The company has been selling in North

Image courtesy of Zero Tolerance LLC.

Zero Tolerance co-owner Steve Michon was excited when the company ) ) )
took delivery of a new YCM RX65 five-axis mill purchased during the IMTS America since the 1970s and has more than 1,000 machines

2022 trade show. installed in Michigan alone, explains Kauzlarich, who worked

closely with the Michons to understand their requirements and
help them find the right machine to meet their current and
future needs.

“Five-axis is our focus because that’s where the market’s
going and because setup is reduced and unmanned operation
is increased so much that up to four vertical machines can be
pulled out when you put in one five-axis machine — plus, if you
add an automation cell, you can pull eight machines out and
still do more with less,” says Kauzlarich. “You can often reduce
the number of operators you need monitoring each machine.
At a time when companies are struggling to find skilled workers
and stay competitive in a global market, that’s a big deal. It’s not
about the number of machines you have, it’s about finding the
right machines, and that starts by asking questions like ‘What’s
your spindle utilization rate?”

Kauzlarich says that most companies don’t know this and
those that do are mostly down in the 50-60% range rather than
in the 80+% range. If their utilization is low, they probably need
to reevaluate their processes to determine how five-axis and
automation might streamline their manufacturing operations.
“These days, moldmakers can'’t afford to make a mistake,” he
continues. “They have to find the right machine for their current
process and for where they want to go in the future.”

The Michons selected a five-axis YCM RX65 (UV 650 in other
geographies) vertical mill with a trunnion table. They upgraded

Image courtesy of Yeong Chin Machinery Industries Co. Ltd. (YCM).

/ For its YCM RX65 five-axis mill, Zero Tolerance co-owner Steve Michon
selected a FANUC controller, added a 60-tool magazine, upgraded to a 15,000~
rpm spindle and added a chilled coolant system.
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to a 60-tool magazine to ensure they had sufficient tools loaded The tools featured undercuts, slides, sprue pullers and sub-
to rough, finish and drill; selected a high-performance YCM gates. One set of cores/cavities has been finished and sent to
15,000-rpm spindle; added a chilled chip-flush coolant system the customer for qualification and the other 13 sets are at the
to better control thermal growth; and they selected a FANUC roughing stage, waiting to be finished once customer approval is
controller since their other equipment uses that system. reached. Cavities will be diamond polished.

The compact machine is designed for milling small-to-medi- “We did all the squaring, drilling and roughing on all 28 blocks
um-size workpieces (max. 520 x 330 millimeters/20.5 x 13.0 in just two and a half weeks,” Steve adds. “Just in terms of

inches and 300 kilograms/661 pounds)

in hard metals as well as aluminum to
maintain tight tolerances (to a few ten-
thousandths of an inch) whether rough-
ing or finish milling, and to perform
under very demanding conditions. While
the Michons’ original plan was to pull
out one of their three-axis machines to
make space for the new five-axis mill,

the YCM’s compact footprint meant they
could fit both machines in the space.
Even better, they bought the machine at
IMTS 2022, which meant they didn’t have
to wait half a year to have a new machine
built and shipped. It was installed last
November.

One Machine Does it All

The YCM RX65 has boosted Zero
Tolerance’s productivity significantly. “On
a standard block, we’ve now reduced our
setups from six or seven to two, which

is a huge time saving and increases our
accuracy since we don’t have to flip a
block four times just to put in a stan-
dard water system, and we don’t have to
move it back and forth between multiple
machines,” Steve explains. “Just in terms
of the time it takes to square our blocks
after heat treatment, we've reduced that
step from three hours to 20 minutes and
eliminated the need to grind the blocks
afterward. Additionally, with five-axis
capabilities, we can now cut geometry
we’d previously have burned, which frees
up more time we can sell on our EDM
machines. Hence, the RX65 has increased
our capacity in two ways.”

A good example of what the machine
can do is a large gun magazine mold
package that Zero Tolerance won recent-
ly. It involved a three-tool package that
makes three different parts and required
machining 14 sets of cores/cavities in S7
steel hardened to 54-56 Rockwell.
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Machininq / Case Study

squaring our hardened blocks, we reduced production time
from 80 hours to nine and still maintained an accuracy of
0.0002-inch [0.0051 millimeter], and that doesn’t count all
the savings we'll achieve in the other steps. We were also able
to machine geometry we'd normally have EDMd. In terms
of setup reduction, the YCM enables us to make a mold 25%
faster than we could before.”

“The thing that gives me joy in this business is not the pur-
chase order, but rather it’s helping transform a customer to
make them faster, more efficient and more profitable thanks
to equipment like the YCM RX65,” Kauzlarich adds. “Knowing
we've helped make a company more globally competitive is
really what it’s all about.”

FOR MORE INFORMATION

Zero Tolerance LLC

586-630-3032 /info@zerotolerancecnc.com /
zerotolerancecnc.com

Steve Michon, Co-Owner

YCM Alliance USA Inc.
N 586-272-2512 / sales.us@ycmcnc.com / ycmcnc.com/en /
/A recent job that Zero Tolerance ran on its YCM RX65 is a large gun mag- ycmalliance.com/tech-center
azine mold package involving 14 sets of cores/cavities in S7 steel hardened to Keith Kauzlarich, Sales Manager - Michigan/SW Ontario
54-56 Rockwell. All squaring, drilling and roughing were done on the YCM.

Image courtesy of Zero Tolerance LLC.

Proven to Handle EDM’s o

™~ Detail &

Highest Degree of Difficulty N

When your machining operation demands an EDM electrode that can
provide intricate detail with an ideal surface finish you need Mersen’s
DS4. Over the last 15 years DS4 Ultra-Fine EDM Graphite has
established a track record of handling the most challenging EDM
S burns while proving strong, durable and easy to
machine. If you're ready to save money on | =—]
ultra-fine EDM graphite, it's time to switch to DS4.

Shaping the future of EDM

edm.mersen.com

Made in U.S.A.
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