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3. C - Large open gear drives teeth quality surface
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For production and cost reasons, large open gear teeth are usually manufactured with the following quality:

-  Girth gears : tooth quality of 8 to 10 and

-  Pinions : tooth quality of 6 to 9

(ISO standards 1328 and 10064 - part 4, NF E 23-038).

The surface roughness and waviness must be improved (quickly and in a controlled manner) in order to guarantee

the formation of an efficient lubricant film (see the chapter titled « Elastohydrodynamic lubrication »).

: defective surface (straightness,

  roundness, …)

: waviness (vibrations while

  machining)

: roughness (machining)

Example of a new pinion

tooth’s quality surface

roughness waviness inaccurate surface

(average pitch
in μm)

2500 to 8000500 to 8002

¡¡

Illustration of a surface: combination of defective surface, waviness and roughness
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4. B - Conclusions on the formation of lubricant films

The formation of a lubricant film between an open gear drive’s mating profile teeth is a complex phenomenon.

Many factors come into play in this formation and some evolve in the course of the gear set’s operation, including:

- Gear set geometry (including the radius)

- Gear set materials

- Working flanks’ quality surfaces 

- Applied load on the teeth

- Gear set kinematics (including rolling and sliding speeds)

- Gear set erection and installation (particularly clearance and alignment) 

- Running-in lubrication procedure and the applied lubricants

- Operational lubricant used (grease, oil, viscosity, piezoviscosity, temperatures, application method)

It is generally admitted that the lubricant film will be thicker if:

- The radius is large

- The applied loads are light

- The rolling speeds are high (more appropriate lubricant amounts in the contact area)

- The lubricant viscosity is high

- The temperatures are low

- The surface quality is good

the future right now
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Example of load distribution during meshing
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