= ARROW
%5$GEAR

COMPANY

The Precision Gear Specialists



www.ArrowGear.com

Expertise and Technology

Since its inception in 1947, Arrow Gear Company has continued to build a solid reputation
for quality, service, and reliability. We offer a full range of precision manufacturing and
inspection for bevel, spur and helical gears, as well as enclosed gear drives that meet the
rapidly changing and demanding requirements unique to the aerospace industry. In

addition, Arrow features advanced design and development capabilities and in-house heat
treatment. With over a half century of experience, Arrow Gear is among the most
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technologically advanced gear companies in the world.

Arrow's major goal is to increase customer satisfaction through delivering a quality product
on time at a competitive price. We are an approved supplier to the major aerospace
companies throughout the world and have consistently received recognition for both quality
and on-time delivery. At our modern facility of over 145,000 square feet, we take great pride

in our history of steady growth and a record for maintaining long-lasting customer
relations.
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Innovation and Ongoing Improvement

The key to success in manufacturing is innovation. As an industry leader, Another key innovation pioneered by Arrow was the use of robotic
Arrow is dedicated to the ongoing improvement of our manufacturing chamfering. Chamfering, a laborious task traditionally performed by
processes through the integration of technology and innovation. highly skilled technicians, is now done with the high accuracy and

repeatability of robotic systems designed and produced by Arrow.

A prime example of this dedication is seen in Arrow's Computer Controlled
Manufacturing (CCM) Closed Loop System. Arrow was the world's first Driven by our philosophy of achievement, Arrow Gear will continue to set
gear company to implement a fully integrated in-house CCM Closed Loop the standard for excellence in aircraft gear manufacturing and customer
System. The CCM Closed Loop System allows for the electronic service for years to come.
interchange between design, manufacturing, and inspection. The result is

a highly efficient process for manufacturing bevel gears.
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A longtime challenge in bevel gear manufacturing is

designing gear teeth that will perform properly under

load. Conventional methods involve a costly trial and error process requiring months of
prototyping and testing to arrive at a suitable contact pattern. Dramatically improving on this
process, Arrow is one of few organizations in the world that are on the leading edge of design and
development using computer technology. To facilitate this advancement, Arrow is equipped with
Gleason CAGE, GAGE, MINIGAGE, Finite Element, and Fully Loaded TCA Software. This
technology and Arrow's specialized expertise allow for accurately predicting gear performance
prior to fabrication, thus saving six to nine months of development time for Arrow’s aerospace
customers which could otherwise cost in excess of $1 million.

Because of our success in this advanced technology, Arrow is routinely called upon to perform
contact pattern design and development on new bevel gears for many high-profile manufacturers
of aerospace systems.
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Helicopter Capabilites

Arrow has a long history of producing gears for
the Vertical Take-off industry. Notably, Arrow
produces more
spiral bevel gears
for main and tail

Bevel Gear Inspection

System

helicopter rotors
than any other
gear company.
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Advanced Inspection

While existing equipment continues to perform
with a high degree of accuracy, Arrow's
commitment to superior quality and productivity
is proven in a tradition of acquiring new state-of-
the-art equipment as it becomes available. The
addition of the latest technology gives Arrow Gear
the ability to more cost-effectively produce small
and medium size lot quantities of precision
aircraft quality gears.

Arrow's dedication to keeping up with the latest
technology and our steady capital investment in
plant, equipment and employee training has
enabled us to successfully produce aerospace gears
with ever increasing demand for close tolerances
and unique load bearing capabilities. This results
in Arrow Gear's ability to meet the most
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efficiently, and
economically.

At the heart of Arrow's manufacturing process is
the cutting and grinding of gear teeth. For the
cutting of bevel gears and Curvic Couplings®,
Arrow Gear features Gleason Phoenix CNC Tooth
Cutting Machines. Spur and helical gear hobbing
and shaping is performed on Arrow's Phoenix
Hobbers and Lorenz Shapers.

For grinding bevel gear teeth and Curvic
Couplings®, Arrow is equipped with the advanced
technology offered by Gleason's Phoenix CNC
tooth grinding machines, including a Phoenix 600
with specialized software. For
spur and helical tooth grinding,
Arrow is equipped with Hofler and
Kapp tooth grinders. Notably,
Arrow's size capability for
aerospace spur gears is 36 inches.

Because of the high precision
tolerances of Arrow Gear products,
the latest CNC inspection is
essential. To accurately assess the
quality of Arrow's tooth cutting
and grinding operations, our
facility features five CNC
inspection systems.

630-969-7640



www.ArrowGear.com

| Heat Treatment

Arrow Gear is one of just a few gear manufacturing equipped with a full variety of furnaces, as well as die quench
companies possessing the capability to perform in-house heat  and roll presses. Uniform metallurgical quality is maintained
treating. We believe complete control of the heat treating by use of
process is essential to consistently produce high quality automatic
precision aerospace gears. Our heat treating processes have carbon
been approved by most of the major aerospace companies - potential
meeting or exceeding rigid aerospace and government controls and
requirements. precise furnace
Struers DuraScan-70 temperfiture
Micro Hardness Checker Professional metallurgists oversee the operation of our regulation
modern heat treating facility and fully equipped laboratory. systems.
‘J’-‘ For optimal production flexibility, our facility is Arrow's

metallurgical laboratory procedures include testing for
micro-hardness and case depth.

Highlighting the range of our heat treating capabilities is the
fact that Arrow is equipped for VASCO Jet and other high hot
hardening steels. Arrow was directly involved in the
development of VASCO
X2 with Penn State and
the U.S. Navy, CBS600
with Rolls Royce and
the U.S. Navy, Pyrowear
53 with Penn State and
the U.S. Navy, and
Pyrowear 675 with

Quality Standards and Industry
Certifications

Through stringent quality standards, Arrow Gear has

Boeing.

established a reputation for meeting or exceeding
customer requirements. Quality certifications achieved
by Arrow include ISO 9100:2008, ASg100 2008 REV C,
and Nadcap for Heat Treatment, Chemical Processing
(Surface Temper Inspection), and Non-Destructive

Testing (Magnetic Particle Inspection).




A Well Trained Workforce

Specialty Products and

C b o I o, 0 Producing gears for the aerospace industry requires a workforce with highly specialized
d pa I Itl €s skills and expertise. For this reason, Arrow has invested extensive time and resources into
the skill development of our personnel. Operators at all levels, from trainees to veterans,

Complete Gearboxes receive ongoing training to reinforce key principles and ensure optimal performance.
Arrow has a long history of producing complete precision
gearboxes for the aerospace industry. Notably, Arrow Arrow has developed a video-based

produced the prototype - 1 e - ; training curriculum of nearly 100 titles -
\a ' ' containing many programs custom
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Accessory Drive
Gearboxes used in the produced by Arrow to address company-
development of the JSF

F35 and the F22.

f"‘--
A A g ' -
 Accessory Drive learning system of SME's Tooling
Gearbox for the JSF University.

specific learning needs. These subjects
range from gear design and theory,
inspection, machining and safety. In
addition, Arrow also utilizes trainers from

F22 local universities as well as the online

Isotropic Superfinishing
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To achieve the ultimate in precision finishing, Arrow is

Joint Strike Fighter

equipped with three REM Isotropic Superfinishing Systems.
The process of Isotropic
Superfinishing can
reduce surface finish to
as little as 4 RA, which
is a highly valuable
attribute for increasing
the service life of high
speed aerospace gears.
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