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Groundwork for iron birds
Helicopters must meet the highest standards of reliability,
particularly their gear units. RENK Test System GmbH, a subsidiary of
Augsburg-based Renk AG, offers custom-tailored test beds
that drive them to the utter limit.
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A mechanic gets everything set up
for the assembly of the main rotor
flange, which serves as the mount
for the gears undergoing testing.
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>>> “In constructing test systems, fixed
standards are no use for us at all. Everything is customized and designed to meet
the customer’s individual requirements,”
says Mathias Karrer. The managing director
of RENK Test System GmbH (RTS) is conducting a tour of the test system manufacturer in Augsburg, where modern factory
workshops alternate with historic brick
buildings. “And so our employees’ job is
never daily routine—instead they are continuously engaged in ground-breaking
work.” Karrer feels rather enthusiastic about

In one of the assembly halls, two helicopter
test beds are under construction. Painted a
bluish gray, these steel juggernauts almost
reach the ceiling. They are surrounded by
what initially looks like chaos: Cabinets
containing electronic power units are set
up in a long line, with a start-up container
stuffed with computers and monitors in
the middle, surrounded by crates filled
with individually customized mechanical
and electronic parts. And yet this apparent
clutter actually has a system. Both test
units will leave the plant before the end of
this year, one headed for the United States,
the other to Asia. To this end, they are first
broken down into assembly modules,
packed into boxes and dispatched to their
destination, where RTS staff will put them
back together according to very detailed assembly instructions.

Tests before delivery

Software experts check the measuring
technology of a test bed destined for Asia.

the richly varied work. Currently, his staff is
focusing on the construction of test facilities for helicopters.
This subsidiary of Renk AG, where
MAN holds a majority interest, specializes
in turnkey test systems and shares a production site with the parent company. Some
of the office buildings and workshops date
back to the early 20th century—when today’s specialized gear systems manufacturer Renk was a workshop for making cog
wheels. RTS develops and produces test systems for railed vehicles, wind power plants
and the automotive and aviation industries.

“Any test bed always exists for the purpose
of imitating reality for the test object,” explains Jörg Cordes, who is key account manager for aviation test systems and managing
director of RENK LABECO Test Systems, the
affiliate in the United States. “The essential
advantage of a test bed as compared with
testing under real conditions lies in the fact
that you can reproduce the parameters in a
controllable and continuable environment.”
In the case of helicopters, test systems are
used in research and development, as well as
for quality assurance in production and the
maintenance of gears. In the research sector,
test beds are used for the optimization of a
prototype, assessing and improving its functionality and performance. Such testing processes, which also check wear and tear of test
objects, can last more than 200 hours.
In quality assurance, test beds form
the last link in the production chain: Every
finished gear system is subjected to a test
run in order to check its functionality in the

On the 5.5 meter-high
test bed, helicopter gears
are tested for resistance
to different kinds of stress.
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The key component of these test facilities,
however, is RTS’s own automated RENK
Dynamic Data System (RDDS) for all control, monitoring and visualization functions. It puts the gears through a simulation
which imitates reality perfectly. It allows for
conducting virtual flights that simulate extreme conditions, which could not be performed for real without considerable risk.
About 80 percent of orders received
by RTS in Augsburg come from abroad. The

In the test workshop of RENK Test System GmbH in Augsburg, the test system is graphically
represented as a hydraulics diagram. This offers a detailed overview of the individual components.

of the rotor, the torque, the oil pressure of
the gears and the oil temperature. The gears
are subjected to stress in order to test all
these variables,” explains Jörg Cordes. The
computer technology controlling the test
system is housed in a number of measurement and control cabinets. To ensure stability and user friendliness, RTS utilizes not
only commercially available hardware components, but also operating systems that
are developed in-house.

market for test beds is a rather small universe, with everybody acquainted with everyone else. “There’s only a limited group
of experts in this particular field, with perhaps some 50 individuals worldwide,” comments Cordes. “We have orders coming in
from all over the world because we are wellestablished on the market and also maintain a good network.”
In the middle of the shop floor, a software engineer and a start-up engineer are

currently busy calibrating the measurement technology of the test bed destined
for Asia. This is a so-called multi-model
gear testing unit, where the gears of different helicopter models—ranging from 6 to
15 tons in total weight—can be subjected to
trials. There is a designated pallet for every
gear type that helps maneuver the assigned
test object onto the test bed.

Customized technology
On average, it takes five to seven years
from drawing up the first development
plans for a helicopter test bed until the
unit is delivered to the customer. And delivery times actually range between one to
three years. “The manufacturers approach
us with their ideas, or with specifications
they have already drawn up, and we develop the test systems on that basis,” says
Cordes, explaining the process. In the case
of helicopter manufacturers, the development phase of gears generally runs parallel to the construction of the test units. “In
the best-case scenario, our systems will be
finished just in time to test the prototypes.” But when this ideal can not be
achieved, RTS needs to build its own dummy gears to ensure that the test bed is precisely dimensioned for them.
The completion of the development
process and internal commissioning of a
system does certainly not mark the end of
an order for the team in Augsburg. “The assembly staff working on the test bed at
RENK Test System are the same people who
will set it up and take it into operation onsite at the customer location,” points out
Mathias Karrer. Among additional services
offered by RTS is the training of the customer’s own employees. “We work to individually design everything to meet the
needs of the customer. Custom-tailored
testing technology: That would probably
describe it best.” 
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shortest possible time. This also serves to
meet legal provisions, especially the flight
safety regulations issued by the US Federal
Aviation Administration in the case of helicopters. Test beds also play a major role
when it comes to the maintenance of helicopters: Choppers must prove their functionality in flight at regular intervals. This
includes disassembling the gears and testing them on the test bed. “The test criteria
for helicopter gears include the rotary speed

