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4 Brad Foote is deploying its expertise in tight-tolerance
gearing for wind turbines into broader energy and
) ; ‘ infrastructure markets.
4



With almost 90
years of expertise,

Brad Foote is ready to
design, engineer,
manufacture and service
your most complex
gearing systems.

Unigue experience and ingenuity.

GEAR CUTTING

Bevel Gearing

Enclosed Drive Gearing

Custom Gearing
Brad Foote features in-house and third-party
consultant gear design and engineering services
along with specialized software.




HEAT

TREATING

In-house heat treating
features fully
computer-controlled
gas carburizing, Q&T,
induction hardening
and normalizing
processes.




TESTING

With custom and serial production, gear repair,
gearbox refurbishment and field service capabilities,
Brad Foote provides a total gearing solution.




Brad Foote engineers and
produces enclosed drive
gearboxes, including
Keystone units, drop-in
replacements and custom
units to meet your precise
specifications.

GEARBOX DESIGN & SERVICES
Robust gearbox assembly, testing and remanufacturing capabilities. Our in-house design and
engineering team has built more than 600 custom gearboxes over the past decade, some weighing
more than 100,000 pounds. Brad Foote offers full load testing up to 4,025 hp, along with SKF

vibration analyzer and thermal imaging capabilities.
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As one of the largest gear
grinding and carburizing
companies in the world,
Brad Foote applies
precision down fo the
fraction of a millimeter or
micrometer to meet the
tightest tolerances and the
highest industry standards.




When it comes to the finishing stage, Brad Foote's experienced machinists, technicians and state-ofthe-art
equipment provide a high level of quality and precision to every product. As part of our extensive tooth
grinding capabilities, we employ on-board coordinate measuring machine (CMM| gear inspection
technology, which verifies precise accuracy to meet your most stringent specifications. Our extensive precision
form tooth grinding capabilities extend to 157 inches in diameter and AGMA Q15.

With extensive
finishing capabilities,
Brad Foote can
exceed the ever-
increasing quality
requirements of the
most demanding
applications.
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Broadwind Energy (NASDAQ: BWEN) applies decades of deep industrial expertise to innovate integrated
solutions for customers in the energy and infrastructure markets. From gears and gearing systems for wind, oil
and gas and mining applications to wind towers, to comprehensive remanufacturing of gearboxes and
blades, to operations and maintenance services, and heavy weldments, we have solutions for the energy
needs of the future. With facilities throughout the U.S., Broadwind Energy's talented team of 800 employees
is committed to helping customers maximize performance of their investments—quicker, easier and smarfer.

GEARING W EL DI N G SERVICES
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Extensive Gearing Expertise

and Services Capabilities

Gear Cutting to AGMA 10 DP oD
Spur .75-12 to 140"
Helical .75-12 to 140"
Double Helical .75-12 to 140"
Spline Int/Ext 1.25-12 to 59"
Gleason Bevel Straight .6-12 to 100"
Gleason Bevel Skew .6-12 to 100"
Gleason Bevel Spiral .6-12 to 100"
Gear Grinding to AGMA 15 DP (0])
Spur .75-12 to 157"
Helical .75-12 to 157"
Double Helical .75-12 to 157"
Spline Int/Ext 1.25-12 to 145"
Shafts

e Shafts furnished complete to 150" OAL

Turning

e Live axis - CNC to 84" OD - gears

e Live axis - CNC and manual to 30" OD - shafts

CNC Milling
e Vertical - 72" OD to 150" OAL and Z = 42"
¢ Horizontal - X = 120", Y = 90" and Z = 28"

Heat Treating

e Grade 3 (ISO 6636) carburize and harden to 84"
OD and 150" OAL

® CNC tooth-totooth induction hardening to 120"
OD and .6 DP to match all gear cutting performed,
including all bevels

® Normalizing and thru-hardening

® In-house metallurgical lab

Recreate Existing Gear Drives
* Up to 102" diameter and 15,000 |bs. on CMM

FACE

to 42"
to 42"
to 42"
to 12"
to 12"
to 12"
to 12"

FACE

to 42"
to 42"
to 42"
to 42"

Gearbox Assembly and Testing

® In-house design engineering team

® Fullload testing to 4,025 hp

o SKF vibration analyzer and thermal imaging
capabilities

Notable

® [sotropic superfinishing

* Non-destructive inspection to level 3 - Magnetic
Particle, Nital Etch, Ultrasonic

* Fabrication to 385,000 Ibs. and 10" thick plate

® Full-load testing to 4,025 hp including oil analysis

* Shot peening to 80" OD and 110" LOA

* Waterjet cutting

* CNC OD and ID grinding to match gearing and
shafting

® Remanufacturing in 5 national regions

® Full inspection services including 2 CMM's to 2.6/102"

® 100+ field service personnel worldwide

e First member of AGMA certified to ISO 9001
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3250 South Central Ave., Cicero, IL 60804 708.298.1100 www.bradfoote.com
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