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New Equipment and Manufacturing
Processes Respond to Market Demands

The year 2006 was an unusual one for
Niagara Cutter. For the first time in recent
history, actual sales exceeded the planned
manufacturing forecast, leaving the
company scrambling to keep up with
deliveries. In fact, sales have increased
dramatically in the past two years, with
significant growth in
carbide products. As
most business experts
would say, “this is a
wonderful problem to
have.” But it is still a
problem. In typical
Niagara Cutter fashion,
we met the challenge
head-on with significant
investments in new
equipment, software,
staff and procedures designed to position us
for even greater growth in the years to come.

“"We have always sought continuous
improvement,” says company President
Sherwood Bollier. “Niagara Cutter's key focus
is to provide high performance cutting
tools. We want to provide the top quality
products at a competitive market price
and we want to improve the technology of
our products to provide better solutions for
our customers.”
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“We want to provide
top quality products at
a competitive market price
and we want to improve the
technology of our products
to provide better solutions

for our customers.”

The latest improvement process actually
began in 2004, with the implementation of
new production scheduling software at the
Athol, Massachusetts, plant. The software
worked so well at that plant that in 2005
we decided to begin implementation in
the Reynoldsville, Pennsylvania, plant as
well. Due to the size of
the Pennsylvania plant
and the higher volume
of tools manufactured
there, this implemen-
tation was more com-
plicated and much of
2006 was spent com-
pleting training and
working out any diffi-
culties in the system.

“Since 1988, we have been in a continuous
improvement mode,” says David Reiter,
plant manager at the Reynoldsville facility.
"We needed this new software package to
go to the next level.” The software is designed
to streamline production scheduling and
capacity planning so that the plant is
always producing the correct tools to meet
our distributors’ changing requirements.

"The software also forced us to add con-
sistency to the steps of each engineering

continued >




New Label and Product
Packaging Help Protect
Customer Investment

One result of the overall improve-
ments made to Niagara Cutter's
manufacturing capabilities is a new
product packaging and labeling
system on many products. Our new
labels feature a white background
with the Niagara logo and the
Niagara Cutter name in a high-quality,
hot-stamped blue foil.

These labels also use a standard
UPC bar code consisting of a 6-digit
manufacturer's number and a 5-digit
EDP number. This new label will be
used on all Niagara Cutter products.
In addition, all tools have laser mark-
ing for clear identification.
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The new “tubes” used on solid carbide
products feature a cone shape in the
end of the base and cover designed
to suspend the tool and reinforce
the ends. The tube is also made
from a higher quality, more durable
material to help protect these heavier
products. This new style of packaging
will also be gradually introduced for
the 1/8" diameter shank products in
the near future.

This new packaging style is designed
to help protect our customers’
investment in what we consider
to be the highest quality tools in
the industry.

Manufacturing Expansion (continued)

master,” Reiter explains. “This elim-
inates individual preferences on
how a part gets made, ensuring bet-
ter consistency and overall quality.”

The software also allows better data
collection of what is actually happening
on the shop floor. Much of 2006 was
spent collecting and analyzing that
data and taking steps to improve
production flow where needed. This
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included the installation of new
grinding machines and additional
PVD thin film coating equipment, as
well as hardware needed by the
software system, including bar coding
and marking equipment. In addition,
steps were taken to maximize the
efficiency of the grinding equipment
with superior cooling and filtration
systems, as well as applying lean
manufacturing techniques to reduce
set-up and increase throughput. These
steps were crucial to the success of
new automated production lines that
keep the plant in operation 24/7.
Since automation alone cannot produce
all the complex tools Niagara Cutter
manufactures, additional staffing
was also added.

At the same time, we are always striving
to improve product technology, pro-
viding better cutting edge preparation,
new geometries, coatings, and surface
enhancements. This adds to the
complexity of production scheduling
as the company constantly changes

its product mix to respond to cus-
tomer needs. New inspection and
testing equipment was also added
in 2006 to ensure the continuous
quality of Niagara Cutter products.

Much of the success of the improve-
ments is due to the dedicated
employees at the plant, who readily
embraced a climate of change and
put forth a tremendous effort in
2006. "The plant looks very different
than it did last year,” Reiter says.
"Our goal and challenge is to always
look for better ways to do things.
Looking at things a little differently
is what yields our advantage.”

Reiter compares the company’s 2006
experience to golfer Tiger Woods'
efforts to retool his swing when he
realized that the swing he used
when he was 20 probably wouldn't
work as well when he was 31. At first,
Tiger slipped out of the top place-
ments as he struggled to incorporate
the changes, but by 2006 he was back
on top and winning tournaments
again. Niagara Cutter came to a similar
realization that new technologies,
including lean manufacturing, electronic
data collection, real-time production
scheduling and automated lights-out
manufacturing, would be required for
continued growth over the next 10
years. The company went through
challenging times to meet market
demand in 2006, but we are back
on top and ready to take on all
challenges in 2007.




ON THE CUTTING

EDGE

New application/product development
is the lifeblood of every company, and
Niagara Cutter uses a disciplined
approach for analyzing new milling
applications, and helping you convert
these potential opportunities into
successful applications. We have
developed a highly engineered systems
approach called MAP® (Machining
Application Process). This systems
approach includes: selecting the
best combination of engineering

Meeting the Challenge of
High Performance Milling
in Aerospace Materials

Substantial growth predicted in the
aerospace industry over the next
20 years has focused attention on
the difficulties inherent in machining
many new high performance materials.
Materials such as aluminum, com-
posites, Inconel, stainless steel and
titanium, as well as new high per-
formance alloys, provide greater
strength at lighter weights for more
fuel efficient airplanes but can impose
challenges to machining efficiency.

For example, Boeing’s new 787
Dreamliner mid-size, twin-engine jet
will use 20 percent less fuel than today’s
mid-size planes. To achieve this goal,
new lightweight, high strength-to-weight
ratio materials will be incorporated

design, substrate material, and
appropriate coating technology, along
with optimized operating parameters
and finally end user training to
address the unique requirements of
specific machining operations.

The application development work is
carried out not only in the machining
testing laboratory in Reynoldsville,
PA but also in actual field trials at
customer sites. Yair Bruhis, Bill
Sebring, Dennis Noland, and Kevin

into both the airframe and the interior
components. Approximately 50 percent
of the primary structure will be made
from composite materials. Another
15 percent will be made from titanium.
Titanium and composites resist
corrosion, require less maintenance
than aluminum and help the plane
consume less fuel. In addition, titanium
is often preferred over aluminum
because it is more compatible with
composites and avoids corrosion
problems that occur in aluminum
because of galvanic reactions with
the carbon fibers in the composite
structure. Titanium also offers light
weight, great stiffness and strength, and
superior heat and fatigue resistance.

Despite its advantages, titanium can
create challenges for fabricators.
Titanium is generally machined at
slow speeds and low feed rates with
less than 30 percent radial and low
axial depths-of-cut to avoid the risk
of heat build-up. As a result, the
cost to machine titanium can be 10
times greater than conventional
machining of aluminum. A new grade
of titanium, Ti-5553 (Ti-5Al-5V-5Mo-
3Cr) is now often preferred for key
component parts over Ti-6Al-4V
because it exhibits excellent harden-
ability characteristics with superior
strength, combined with high frac-
ture toughness and excellent high
cycle fatigue behavior properties.

Harriger are heavily involved in
these activities. A good example of
a recent MAP® development project
was the successful development of
an efficient tool and optimized
operating parameters for machining
Ti-5553 (Ti-5Al-5V-5Mo-3Cr) forgings,
the alloy selected by Boeing for a
number of components for the new
787 to be launched later this year.

Machining studies on Ti-5553 work-
piece material, conducted both in

Unfortunately, it appears to be even
more difficult to machine than tradi-
tional titanium compounds. Here are
a few of the challenges in machining
Ti-5553:

e Titanium is a very poor heat con-
ductor. With steel-based compo-
nents, more than 75 percent of the
heat generated by the cutting
process is transferred to the evac-
uated chip. With titanium-based
products, only 25 percent is trans-
ferred to the chip. This creates a
greater heat concentration on the
cutting tool edge, leading to rapid
tool failure or slower cutting speeds
and diminished productivity.

¢ A low modulus of elasticity creates
a “springiness” that allows titanium
parts to move under the force of the
cutting edge, then spring back.



Reynoldsville and in the field,
confirmed that this material is more
difficult to machine than the tradi-
tional Ti-6Al-4V that it is replacing.
Testing has indicated that the rough
milling operations be done with a
high speed M42 cobalt or PM cobalt
fine pitch roughing end mill with
TiCN or TiAIN coating, operating in
the range of 40-60 SFPM at a feed
rate of 3-5 IPM. For semi-finish
milling a 4 flute solid carbide end
mill with TIAIN coating, operating at
70-100 SFPM and 5-7 IPM is recom-
mended and for finish milling, a 6-8
flute solid carbide end mill with

e Forged parts tend to be work
hardened, presenting very hard, non-
homogeneous surfaces, resulting
in high cutting pressures and
excessive heat generation.

e High chemical reactivity can lead
to an undesirable diffusion reaction
at the tool-workpiece interface
that leads to premature tool wear.

Niagara Cutter is currently working
with a number of aerospace companies
to develop optimum tool and oper-
ating parameters to machine Ti-5553.
Extensive testing is being done in the
Reynoldsville machining laboratory
to explore the role of tool geometries,
edge preparation techniques, and
the use of coatings to act as a heat
barrier in solving these machining
challenges. This research is not limited
to titanium. Improved stainless steel
materials, such as Custom 465 and
Project 70+15C5-5Ni, and carbon-
reinforced polymer fiber are also
literally under the microscope at
Niagara Cutter to determine the
optimal substrates, tool geometries
and coatings needed to create
superior solutions to specific
machining applications.

The research process begins with
machining studies and lab tests. This
is followed with on-site testing by
Niagara Cutter application engineers
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TiAIN coating operating at 400
SFPM and 5-7 IPM.

As a result of this development project,
an article was prepared and published
in the spring issue of Aerospace
Manufacturing and Design. Reprints of
this article are available by contacting
National Sales Manager Joe Sarkees
in Amherst, NY at 716.689.8400, or at
www.niagaracutter.com (pdf download).

©

For further information on MAP
and to discuss new potential appli-
cations contact Bill Sebring or
Dennis Noland in Reynoldsville, PA
at 814.653.8211.

at customer facilities and ultimately
with intensive, application specific
training to transfer our knowledge
to our customers. Few tooling man-
ufacturers offer the depth of research
and the commitment to this task
that Niagara Cutter has already
shown. As with all our customers, we
are firmly committed to working
with the aerospace industry to make
the task of creating lighter, better
aircrafts a little bit easier.

Aerospace Materials

Non-Ferrous:
6061-Té6

7075-Té6

Magnesium (military)

Alloy Steels:
4340
Aeromet 100

Stainless Steels:
416

15-5 PH

17-4 PH

Titanium:

Ti-6Al-4V

Ti-10V-2Fe-3Al
Ti-5Al-5V-5Mo-3Cr (new)

Nickel Base Alloys (high temp):
Inconel-718

Waspaloy

Hastelloy-X

Composites:
Carbon/Carbon Polymer Matrix
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Productivity Is What Counts:
The True Cost of Tooling

Pressure is always on to reduce the cost of
all manufacturing operations. But careful
analysis over the years has shown that the
cost of tooling compared to the other major
costs associated with machining operations
is a relatively minor factor.

As the well-known pie chart indicates, only
2-3% of the total machining production cost
is attributed to the actual cutting tool, while
the major costs are associated with direct
labor and cost of machines.

A strong case can be made that the relatively
small amount spent on tooling, greatly
impacts the efficiency of the 60% spent on
labor and equipment. It follows then, that
the investment in quality Niagara Cutter
tools will maximize the effectiveness of the
machines and labor force.

When you choose a Niagara Cutter product
with a Microshield™ coating, you achieve
optimal tool life and performance.



Niagara Cutter introduced its
MicroTool line in May 2006. These
very small diameter precision carbide
cutting tools are designed for use in
the electronics and medical machining
industries and allow intricate shapes
to be created in products such as
printed circuit boards and dental or
surgical tools. Available in two-flute
and four-flute configurations, the
MicroTool line includes square and
ball-style end mills with diameters
ranging from 0.005 in. to 0.120 in.
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In addition to the standard uncoated
carbide tools, MicroTools are also
available with TiAIN coating. This
coating has been specially cus-
tomized to provide a proprietary
coating on these remarkably small
tools, enhancing tool life and per-
formance.
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New Stabilizer™

Increases Productivity
In High-Speed Milling

Niagara Cutter's patented Stabilizer™
end mill reduces chatter and increases
productivity in high speed milling.
Stabilizer typically runs two to four times
faster than conventional end mills.

Harmonics, commonly referred to as
"chatter,” are self-excited vibrations
created between an end mill and the
work piece. This phenomenon often
occurs during high speed milling or
when large axial and radial depths-
of-cut create the need for high
torque or high horsepower. Because
of the stress this vibration creates in
both the tool and the work piece,
chatter typically forces a reduction
in speed, feeds and depths-of-cut.
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Stabilizer minimizes harmonics by
using unequal flute spacing and
specifically varying the flute geometry
on each cutting edge. This unique
flute geometry also allows superior
chip generation and evacuation.
In addition, the highest standard
sub-micron grain carbide is engi-
neered into the Stabilizer end mill.
PVD Titanium or Chromium-based
coatings are standard on Stabilizer,
and Niagara Cutter's state-of-the-
art pre-coating and post-coating
treatments push the performance
envelope to the highest level.

This pre-coating treatment eliminates
the “break-in” period common with
end mills of the past. This break-in
period is typically unstable and
unpredictable. Stabilizer creates a
stable milling environment from the
time of its installation, eliminating
the need for reduced feeds and
speeds at the beginning of the
milling process.

By minimizing chatter through
Stabilizer's patented design, we have
created a product that allows
aggressive speed, feeds and depths-
of-cut, even when milling the high
temperature resistant alloys common
in the aerospace industry. Stabilizer
also increases tool life, improves work
piece surface finish, reduces axial
and radial loads on the machine to
improve spindle life, and delivers
the predictability and repeatability
required in today’s marketplace.

Stabilizer is available in three styles:
the Stabilizer GP series for carbon
and alloy steels and the Stabilizer HT
series for stainless, titanium and
high temperature alloys. The
Stabilizer Plus product includes the
new AICrN coating as standard. This
coating has proven to be superior in
high heat applications.

If your customer needs to increase
throughput, reduce cycle time and
machine downtime, and improve
surface finish on high-speed milled
parts, Stabilizer is the answer!



New Inspection Equipment Continues
Niagara Cutter’s Dedication to Quality

Brand new in Niagara Cutter's
arsenal of tools to ensure the
quality of our products is a new
Scanning Electron Microscope
(SEM) just installed at the
Reynoldsville facility.

This microscope offers a 300,000X
magnifying power and will take our
internal testing capabilities to a new
level. This microscope will allow us
to inspect tools before and after

Knowledge

is Power
Training Sessions

Niagara Cutter offers con-
tinuous education to keep
up with the demands of
the global marketplace.

High Performance
Training Seminar
May 1-2, 2007
Reynoldsville, PA

High Performance
Training Seminar
June 19-20, 2007
Reynoldsville, PA

For more training information, or
for on-site training, please contact
Joe Sarkees at 716.689.8400.

testing to observe cutting edge
wear, metallurgical qualities, wear
characteristics and surface quality of
coatings.

Because all air is removed from
the test chamber during scanning,
the results will not be affected
by atmospheric influences and
will give us a truer image of what
is actually happening at the edge
of the tool.

WESTEC 2007
March 26-29, 2007
Los Angeles, CA
Booth #2619

CIMT - China Int'l
Machine Tool Show
April 9-15, 2007
Beijing, China
Moldmaking Expo
April 18-19, 2007
Rosemont, IL

The knowledge we can achieve with
this microscope will help us in our
efforts towards continuous improve-
ment of cutting tool technology.

SEE NIAGARA CUTTER AT A
TRADE SHOW NEAR YOU!

HOUSTEX 2007 ISA Industrial
March 6-8, 2007 Supply Conference
Houston, TX & Trade Fair

Booth #628 May 21-23, 2007

Las Vegas, NV
Booth #1225

SOUTH-TEC
October 2-4, 2007
Charlotte, NC
Booth #2326

Canadian
Manufacturing
Technology Show

Toronto, Ontario
Booth #4427

Booth #824

s Niagara Cutter

Main Office

200 John James Audubon Parkway / Amherst, NY 14228-1120 USA / Phone: 716.689.8400 / Fax: 716.689.8485

End Mill Plant

150 South Fifth Street / Reynoldsville, PA 15851-0279 USA / Phone: 814.653.8211 / Fax: 814.653.8433

Milling Cutter Plant

273 Main Street / Athol, MA 01331-0689 USA / Phone: 978.249.2788 / Fax: 978.249.8589

www.niagaracutter.com / email: niacut@niagaracutter.com
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