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Reliable, User-Friendly
Planetary Gear Unit Design

Stober relies on FVA-Workbench for drive verification
FVA GmbH

Stober Antriebstechnik GmbH +
Co. KG rely on the FVA-Workbench
for dimensioning and verification
of their drives. The calculation and
simulation software allows Stober
engineers to develop their innova-
tive gear unit solutions more quickly
and efficiently. The result: higher
quality products.

Stober uses the FVA-Workbench
for dimensioning and verification of
their standard gear units as well as
customized applications and special
gear units. A wide range of design
objectives are considered, such as
load capacity, excitation of vibra-
tions, power loss, and efficiency.
Designing modular planetary gear
units involves the planetary gear unit
stages of an entire series, consist-
ing of different dimensions and gear
ratios. With the FVA-Workbench's
integrated scripting feature, these
tasks can be implemented quickly
and without special programming
knowledge. Thus, countless calcula-
tions can be carried out, that would
be very time-consuming without
suitable software.

Figure 1—The FVA-Workbench makes mass calculations easy.

Figure 2—Planetary gear unit design using the FVA-Workbench.
Scripting Makes it Easy to
Perform Mass Calculations
For the design of planetary gears,
Stober’s engineers first consider
the macrogeometry taking various
mstricﬁonsg into a}écount,gsuch as
installation space, manufacturing,
and cost-effectiveness. Characteris-
tics such as load capacity, power loss, [:>
or vibration are largely influenced by
the gearing geometry. This develop-
ment step is crucial for the excellent - -
operating characteristics of Stéber
drives. Customer-specific require-
ments can also easily be included in
the design.
The possibility of performing
mass calculations during gear unit  Figure 3— Calcwlation variants with and without flank modifications from the FVA-Workbench output report.
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design helps engineers to deter-
mine perfect gear unit solutions. In
the FVA-Workbench, the integrated
scripting feature is used to perform
mass calculations. In a prepara-
tory step, the parameters to be var-
ied (such as the helix angle, module,
center distance, profile offset, and
load information) are pre-defined
in an Excel spreadsheet. The script
then prepares a calculation plan and
executes the mass calculations for
each variant one-by-one. Scripting
uses a pre-defined FVA-Workbench
model, which is manipulated for
each respective variant calculation.
This way, several thousand vari-
ants can be calculated automati-
cally within a very short time. The
FVA-Workbench’s excellent HTML-
based reporting feature is used to
evaluate the calculations. This for-
mat allows the engineer to select the
results to be evaluated. The data can
also be visualized and saved. Time-
consuming searching through over-
flowing PDF files is no longer nec-
essary. The scripting feature also
makes it easy to export results to
Excel for further evaluation.

The microgeometry is designed
similar to the macrogeometry. Flank
and profile modifications are varied,
pre-defined in an Excel spreadsheet,
read by the FVA-Workbench, and pro-
cessed by the scripting tool. Figure
3 shows an example of two calcula-
tion variants from an FVA-Workbench
report, with and without flank modifi-
cation. Bearing and component stiff-
nesses can of course also be included
in the calculations.

349 N/mm

/'/ -

.-/ .

o a7
A i)

&l %

=3 | -
o\ N >
&>

- Q

Figure 4— Visualization of the pressure distribution without (left) and with (right) profile modifications

in the FVA-Workbench.

The FVA-Workbench includes sev-
eral options for considering the
planetary carrier stiffness. Early in
the design phase, the approximate
planetary carrier geometry can be
predefined, exported via CAD inter-
faces, and configured by the engi-
neer for production. Once the fin-
ished planetary carrier is available
as a CAD component, it can be
imported into the FVA-Workbench
and meshed using internal tools.
No specialist FE calculation knowl-
edge is required, and comprehen-
sive user guidance guarantees reli-
able results. The FE mesh can then
be evaluated and optimized as nec-
essary using FVA-validated methods.
Alternatively, FE meshes of existing
models can be loaded.

The FVA-Workbench can also be
used to evaluate the local pressure
distribution, with clear 3D visual-
ization. Figure 4 shows an exam-
ple of the comparison of two cal-
culation variants, with and without
profile modification. In addition to

Editor’s Note: Check additional FVA content (45+

articles) on the PTE website here:

powertransmission.com/search?g=FVA

the local load distribution, several
other characteristics can be calcu-
lated and used to make statements
about the operational performance
of individual components as well as
the entire system.

A Solution for Reliable and
Efficient Product Development
What used to require serial control of
individual calculation cores with in-
house developed software now takes
place completely within the FVA-
Workbench. This has greatly simpli-
fied integration and maintenance
of Stober’s calculation landscape,
allowing them to focus on their
core business while also achieving
a significant gain in performance in
gear unit design. With its integrated
scripting feature, the FVA-Work-

bench is perfect for designing entire
modular systems. Powerful visual-
ization and HTML-based reporting
offer almost limitless possibilities
for comparing individual calcula-
tion variants.
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