gear innovations

CONVOLOID® GEARING TECHNOLOGY

More Capability
Per Gram.

Aerospace & Defense briefing




THE CHALLENGE

What holds aerospace & defense back

01

Weight is a mission
cost

Every kilogram in a rotorcraft or
ground-vehicle transmission is

payload, range or fuel given up.

Gearboxes are among the
heaviest components in the
drive system.
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02

Envelopes are fixed

Airframes are designed around
the gearbox volume. When
power requirements grow, there
is rarely room to grow the gears
with them.

03

Certification favors the
familiar

New technology has to fit
established rating, tolerance
and inspection standards before
it can fly.



MEET CONVOLOID®

A different tooth, cut on the
same machines

& Convex addendum, concave dedendum. Mating flanks
nest instead of touching at a sharp point.

& Conjugate through the flank. Smooth rolling with a
contact ratio above 1.0.

& Digital tooth definition. Hobbed, ground and inspected
on existing CNC equipment.
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CONVOLOIDE

pitch line

convex addendum

concave dedendum



WHAT IT MEANS FOR AEROSPACE
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smaller & lighter at equal single-stage ratio, aero
power (analysis) gearbox study (analysis)
%
o

higher torque capability
(AGMA 1MFTM19)

Same machines. Same materials. Same standards.

e~
T —— .
gearinnovations  Convoloid® for Aerospace & Defense



SIDE BY SIDE

Same Envelope. More Torque.
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INVOLUTE VS CONVOLOID®

The comparison

Torque capability (AGMA 1MIFTM19)
Size & weight at equal power

Single-stage ratio, aero gearbox
study

Rating standards

Inspection
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INVOLUTE

Equivalent involute

Baseline

Baseline

AGMA /1SO

Profile / lead
charts

CONvVOLOID®

20-35% higher

Up to ~20% lower (analysis)

+39% (analysis)

Same AGMA / ISO methods apply

Same parameters and accuracy
classes



IN YOUR DRIVETRAIN

Spur, Helical and Planetary

Rotorcraft and ground-vehicle drives combine planetary and
helical stages. The same Convoloid transverse profile works
in each. Sun—-planet meshes have been fully designed and

analyzed.
Rotorcraft main and tail gearboxes Accessory gearboxes
Propeller gearboxes Ground vehicle final drives

Turret and weapons-station drives
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THE RECORD

Tested, published, patented

240%

DOE/NREL wind
gearbox test

Under a U.S. DOE/NREL wind-
energy research contract
(2005-2008), a Convoloid
retrofit of a 108 kW two-stage
gearbox ran back-to-back
against an optimized involute at
up to 240% of rated load.
Convoloid surfaces stayed
stable; the involute's micro-
pitting progressed.
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20-35%
AGMA TIFTM19

Published: 20-35% higher
torque capability than
equivalent involute designs,
rated per AGMA/ISO with the
same derating factors applied to
both (Berlinger & Colbourne,
2011).

US: EP

Patent position

US 10,527149 in force to ~2036.
European patent EP 3 387 294
granted, with Unitary Patent and
UK validation, to 2036.
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NEXT STEP

License Convoloid®

a Technical introduction. Confirm the gear-type fit for your
application.

a Application modeling and design support. Quantify the
advantage at your ratios, loads and materials.

a License. A per-unit royalty on gears you already make.

Gear Innovations LLC - 215-680-0052 - gearinnovations.net

Watch the inventor explain Convoloid: youtube.com/watch?v=y4P3Qi9Uq9s




