
C O N V O L O I D ®  G E A R I N G  T E C H N O L O G Y

Tested in a Wind
Gearbox.
Wind Energy briefing



T H E  C H A L L E N G E

What holds wind energy back

01
Gearboxes drive
downtime
Gearbox failures are among the

most costly and longest outages

a turbine can have. Repairs

need cranes, crews and weather

windows.

02
Micro-pitting starts
small
Surface distress on heavily

loaded teeth grows into pitting,

debris and bearing damage.

Once it starts, the clock is

running.

03
Remote assets,
expensive access
Offshore and remote onshore

sites multiply the cost of every

unplanned visit. Life is worth

more than first cost.
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M E E T  C O N V O L O I D ®

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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W H A T  I T  M E A N S  F O R  W I N D

108  kW
two-stage wind gearbox,
retrofit tested

240%
of rated load, back-to-
back vs. involute

12.8  dB
quieter (audio) at 200–
240% load

Same machines. Same materials. Same standards.
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S I D E  B Y  S I D E

More Torque in the Same Nacelle
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I N V O L U T E  V S  C O N V O L O I D ®

The comparison

I N V O L U T E C O N V O L O I D ®

DOE/NREL test, tooth surfaces Micro-pitting progressed Early micro-pitting self-arrested

Housing Existing involute housing Retrofit into the same housing

Noise at 200–240% load (audio) Baseline 12.8 dB quieter

Efficiency (measured) 98.9% per gearset 98.9% per gearset (parity)

Torque capability (AGMA 11FTM19) Equivalent involute 20–35% higher

Manufacturing Carburize, harden, grind Same processes
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I N  Y O U R  D R I V E T R A I N

Planetary Input Stages
Modern wind gearboxes lead with planetary stages.

Convoloid sun–planet meshes have been fully designed and

analyzed; a conjugate internal-ring algorithm exists, and

ring-mesh optimization is a defined work package.

Main gearbox parallel stages Planetary stages (sun–planet)

Gearbox retrofits and repowering Yaw and pitch drives

Tidal and hydrokinetic drives Service-life extension programs
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T H E  R E C O R D

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.

20–35%
AGMA 11FTM19
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 10,527,149 in force to ~2036.

European patent EP 3 387 294

granted, with Unitary Patent and

UK validation, to 2036.
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N E X T  S T E P

License Convoloid®

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

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

Technical introduction. Confirm the gear-type fit for your

application.

1

Application modeling and design support. Quantify the

advantage at your ratios, loads and materials.

2

License. A per-unit royalty on gears you already make.3


