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Final drives 1981-2005

http:// www.bmwra.org/otl/finaldrive/

Final Drives
by I

The intent of this article is to augment the information that has been written recently regarding the design
(and failures) of the final drive gearboxes used on K and R models from the 1980s through the last R1150
models.

There are basically two moving parts within a final drive. The pinion gear is driven by the driveshaft and
usually has ten to twelve teeth. The ring gear (sometimes called the crown gear) is driven by the pinion gear
and has about thirty teeth. Each is machined as a shaft which is supported by a bearing on each side of the
gear.

When the R80G/S was launched, it brought with it a new final drive design which immediately became as
significant a recognition feature as the opposed cylinders had been. The single-sided swingarm, where the
wheel bolts on as it does in a car, was here.

Prior to this, the wheel had ridden on an axle which was supported at each end. The power was delivered by
a hollow spline which fit around the axle and was supported by its own bearings within the final drive. With
the new Monolever design, the drive spline was gone and the wheel fastened directly to the ring gear of the
final drive. The axle was eliminated, or more precisely, the ring gear now served as the axle. This meant that
the bearings supporting that gear now needed to be strong enough to support the weight of the bike. The
Paralever bikes, which started in 1987 and continued through the R1150GS Adventure, used the exact same
design.

Bearing layout

Here's how the bearings are arranged
in these final drives:

The pinion shaft is held by needle
bearings on the inner end and a
heavy roller/ball combination bearing
on the outside. Because the teeth are
helically cut, there is some axial*
load on the pinion shaft as it tries to
screw itself in or out, but most of the
load is sideways: it pushes up and
down on the ring gear and tries to
push itself away from it due to the
angled gear teeth. Since needle
bearings cannot resist any axial load,
the large bearing is the only thing
keeping the pinion from sliding back
and forth.

The ring gear is supported by a tapered roller bearing on the inside and a heavy ball bearing on the outside.
The main loads are borne by the ball bearing, and the tapered bearing holds the end of the shaft in alignment.
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This is measured by immobilizing the pinion, rotating the ring gear and measuring the amount of movement.
A shim under the tapered bearing controls the depth to which the ring gear seats in the housing. The closer it
gets to the pinion, the less free play there will be. The specified free play at the gear teeth is about a tenth of
a millimeter. If there's too much or too little distance between the gears, the teeth will wear.

3. Cover

Once the ring gear has been positioned in the housing properly relative to the pinion, the cover is installed so
that it provides a certain amount of preload, or clamping force, to hold the ring gear in place.

This is done with shims between the cover and the ring gear bearing. The flat areas on the cover and housing
with eight holes are the mating surfaces. The distance that the bearing protrudes above this surface in the
housing is compared to the depth of the bearing recess below the corresponding surface in the cover. Shims
are selected to make the bearing taller (or make the cover shallower, take your pick) so there is a slight
amount of interfecrence as the two are bolted together.

Evo Paralever
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