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Machine Tool Development in the Flux

To steadily stay ahead of (international) competition,
machine tool (MT) manufacturers are currently forced to
perform a paradigm change from conservative
developing and testing methods towards the utilization of
Computer-Aided-Engineering (CAE) software. In order to
facilitate the access to Virtual Prototyping (VP) software
tools, FunctionBay, the Technical University of Munich
(IWB) and the MT manufacturer FRAMAG have
commonly developed a dedicated simulation software
which totally focuses on the requirements of the machine
tool manufacturing branch.

Supplying Advanced Engineering Values

The principal reason of MT manufacturers for a RD/MT
deployment is to increase the market potential of their
machine tools by either improving the quality of the
machine (precision/performance) and/or by helping them
to significantly reduce development efforts.

Likewise in human life, it is obvious that A h e a |

chances are always more favorable if sticking points are
exposed during a preventive i s y s ¢ b enc kandonot
after process instabilities have appeared on the real
machine during the commissioning phase. To break the
fi ¢ a weBeet-c h a attheé right link, software prototyping
then allows fast and convenient parameter variations to
verify and compare different solution strategies within
short time targets typically left for solving the issues.

Due to integrated mechatronic simulation capabilities,
RecurDyn/MT can even go beyond structural dynamic
problems allowing an upfront controller parameter
optimization on the virtual prototype. This all-in-one
solution significantly reduces elapsed developing times
and increases the chances that the first machine build
does its job right from the very beginning.

Virtual Prototyping - Made Easy

While in the past the advantages of virtual prototyping
tools were mainly accessible for companies comprising
analysis specialists, RecurDyn/MT can also be used by
novice users. It comes with an ease-of-use interface and
a library of machine tool components which can easily be
assembled like a building-blocks set.
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Advancement of market potentials by
using RecurDyn/MT:

AReduce development cost and risks
by detecting machine weak points
with a preventive system analysis

) B Avoid dynamic stability (vibration)

problems of the machine with a
frequency response analysis of the
machine tool structure based on
forced and self-excited excitations

APredict machine chatter sensitivity
and enhance the maximum cutting
performance;

Almprove the overall machine tool
precision and work piece quality;
Accelerate the machine clock cycle

AOptimize the controller parameters
with a mechatronic simulation on a
complete system level.

AcControl the machine workspace
with a collision detection analysis

A Ease-of-use interface and handling
for novice and experienced users

A Comprises predefined and validated
machine tool components which can
to be used like building blocks
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How to work with RecurDyn/MT

The RecurDyn/MT simulation modeling process works in an easy and
straight forward way: Starting from a 3D-CAD model, the
geometry can transferred to

m MT by using the

NS5 TEP, Parasolid, ACIS
Ainterface. In the next

si®. % .. Nportant components
i ew\guides or motion drive
systerms of the importedfid e a d 0

etry are replaced by RecurDyn/MT
v functional components taken
from the predefined component
library which is included in the
RecurDyn/MT deliverables. In the
case of metal cutting machine
, the user can also apply a
ing cutting force in order to
bw the system for an extra-
ary sensitivity to self-excited
htions. Flexible substructures
h are necessary to correctly
analyze the machi either be imported from an
external Finite-Element program or generated inside RecurDyn/MT.
To perform a mechatronic simulation including the machine tool
controller, the wuser can build the control algorithm inside
RecurDyn/CoLink, which is a signal flow oriented block diagram
controls package fully integrated into RecurDyn. Alternatively he can
use the Co-Simulation environment to link to other packages like
MATLAB/SIMULINK. RecurDyn/MT also comprises specific analysis
schemes and post-processing capabilities to cover a broad range of
simulations starting from simple component stress analyses to
complex machine chatter and dynamic stability predictions.

RecurDyn/MT Component Libraries

-
RecurDyn/MT components can be modeled with different levels of J@N\NW
detail to focus on specific aspects of the machine simulation. It =
comprises ball screw motion drives and linear guides, bearings etc.

v

which allow large motion analysis of full flexible structures. The
necessary data to fill the parametric models can be extracted from
supplier catalog data sheets. RecurDyn/MT also provides tools to run
standardized maneuvers like ISO circularity tests and others.
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