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ABSTRACT

The topic of this study identifies potentials for improving
the efficiency calculation of gearboxes. In drive technology,
spur gears are frequently used for transformation of torque and
speed. Power transmission always involves power
losses.Particular interest has to be given to the load-dependent
gear loss as it often accounts for a large share of the total
loss.Hence, precise calculation proceduresfor the load-
dependent gear loss are required for gear box design.

Systematic and comprehensive experimental investigations
at the FZG efficiency test rig (Figure 1)have been carried out to
investigate the load-dependent gear losses of spur and helical
gears with and without flank corrections(Jurkschat et al. [1]).
The experimental results have been incorporated into a calcula-
tion procedure, where a distinction is made between tribologi-
cal(um;) and geometrical (Hy,) influence factors.

Pyzp = Umz " Hyp - Py

Additional experiments have been conducted to improve the
calculation of load-dependent gear losses by so far disregarded
influences. On the one hand, the influence of the driving direc-
tion is investigated. Thereby, the considered driving and driven
gears showed high differences of the specific sliding at tooth
root and tooth tip. On the other hand, the influence of the
change of contact ratio under load is investigated. Both influ-
ences show considerable influence on the load-dependent gear
losses.
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Fig.1 FZG efficiency test rig

The improved calculation of the mean coefficient of friction
Mmzopt IS based on a calculation approachaccording to

Doleschel[2], which distinguishes between the solid coefficient
of friction in asperitycontacts pn,.and the fluid coefficient of
friction pm,Depending on the fluid load portion &a regression
analyses of allexperimental results was made.Thereby, the
influence of the driving direction is considered by thelength of
addendum path of contact of the driven and driving
geargqa1/0qa2, Whichaffects only the boundary and mixed
lubrication regime (& < 1).
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ﬂmz|opt =

- ((1 - E) " Hmz s|opt +¢- /‘Lmz,f|opt) ' (gaa1/gaa2)0'04 &1

The local mesh and contact conditions along the plane of action

are considered by the numerically calculated local gear loss

factor. Thereby, the local gear loss factor Hy g is extended to

include the influence of the change of contact ratio under load.
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A comparison of the improvedcalculation procedure with the
state of the art shows improved accuracy when determining the
load-dependent gear loss of gear boxes.
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