TEST RIG FOR THE

NIMOREInterMech

CHARACTERIZATION OF
SERVOMECHANISMS

Instrumented test rig for fine-tuning and
optimization of servomechanisms and/or single
functional components, in particular precision
reducers, servomotors and compensation joints.
The servomechanisms can be validated on
specific load laws with maximum torques up to
2,000 Nm (torquemeter measurement limit).

2 high-precision encoders, 2 torque meters and
temperature probes and sensors for detecting Keyword test rig, electronic cams,
energy consumption allow to measure all motion control, robotics
efficiency parameters, motion accuracy and
energy consumption with high accuracy.

A digital twin of the system allows you to plan the
tests and acquire all the data with high sampling
frequency
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Fig. 1: test bench for servomechanisms and gear reducers
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Description

Instrumented test rig for the development and
optimization of servomechanisms and/or their individual
components, in particular precision gearboxes,
servomotors and compensation joints.

The servomechanisms can be validated on specific load
laws with maximum torques up to 2,000 Nm (torquemeter
measurement limit).

2 high-precision encoders, 2 torque meters and
temperature probes, sensors and energy meters allow
measuring all efficiency parameters, motion accuracy and
energy consumption with high accuracy.

A digital twin of the system enables to plan the tests and
acquiring all the data with high sampling frequency.
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Fig. 2: test rig structure

Innovative aspects

The system measures a large number of parameters
at high frequency and with greater precision to
characterize, validate and optimize
servomechanisms, reducers and servomotors
based on programmed load and/or motion laws.

The load is active and energy regenerative , and
allows to validate and optimize servomechanisms
of robots and automatic machines in safe
conditions

The system has been employed to improve the
accuracy and energy consumption of robotic arms

Potential applications

1. Characterization of precision gearboxes, analysis
and optimization of motion transmission errors,
product optimization (manufacturers of gearboxes
and power transmissions)

2. Optimization of the motion precision of robotic

arms, compensation algorithm of the transmission
error and vibration reduction (robotic system
integrators)

3. characterization of servomotors
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TRLO - Actual system proven in
operational environment
(competitive manufacturing in the
case of key enabling technologies;
or in space)

1. Characterization of precision
gearboxes, analysis and
optimization of motion
transmission errors
(manufacturers of gearboxes and
power transmissions)

2. Optimization of the motion
precision of robotic arms,
transmission error compensation
algorithm and vibration reduction
(robotic system integrators) for
precision assembly and
measurement applications on large
components (aerospace)
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Fig. 3: gearboxes to test

Application example

1. Characterization of precision gearboxes,
analysis and optimization of motion
transmission errors, product optimization
(manufacturers of gearboxes and power
transmissions)

2. Optimization of motion accuracy of robotic
arms, transmission error compensation
algorithm and vibration reduction (system
integrators)

3. characterization of servomotors

1. Characterization of precision gearboxes,
analysis and optimization of motion transmission
errors, product optimization (manufacturers of
gearboxes and power transmissions)

2. Optimization of the motion precision of robotic
arms, transmission error compensation algorithm
and vibration reduction (robotic system
integrators) for precision assembly and
measurement applications on large components
(aerospace)
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Il Centro promuove e coordina studi e ricerche
intersettoriali nel campo dell'industria manifatturiera,
con particolare attenzione ai settori: Meccanica,
Automotive, Motoristica, Robotica, Aerospace,
Energia, Meccatronica, Materiali e Superfici,
Biomedica; amalgamando tecnologie innovative, con
un approccio interdisciplinare. Il Centro si propone
quale interlocutore degli Enti Pubblici per la
realizzazione e la gestione dei Tecnopoli nelle
province di Modena e Reggio Emilia, siimpegna a
sviluppare progetti nel settore industriale indicati
nell’accordo di programma inerente la costituzione
dei Tecnopoli nelle provincie di Modena e Reggio
Emilia. Il Centro favorisce le iniziative scientifiche e
formative atte a promuovere collaborazioni negli
ambiti culturali di interesse, a livello regionale
nazionale ed internazionale. Inoltre, il Centro si
propone come punto di riferimento per le Imprese
del territorio che necessitano di consulenza, servizi e
collaborazioni per lo sviluppo di nuovi prodotti e
processi. Il Centro inoltre coordina i laboratori e i
gruppi di ricerca, gestisce programmi di ricerca,
anche in collaborazione con altri Atenei, Enti pubblici
o privati e partecipa all'organizzazione di corsi,
seminari e convegni, collabora alla redazione e
divulgazione della Normativa Tecnica; promuove la
pubblicazione di lavori scientifici; offre
collaborazione scientifica e consulenza tecnica a
tutte le imprese che necessitano delle sue
competenze.
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