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Banco Prova Motore

Sistema didattico per lo studio dei motori trifase, alternati e continui

Motor Test Bench
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Approccio e concetto di spazio

Per progettare insieme a voi un concept di spazio personalizzato,
procediamo nei seguenti passaggi:

Un buon concetto di spazio si basa su una consulenza
professionale. | consulenti tecnici di ETS DIDACTIC sono
lieti di supportarvi nella lo-fase di pianificazione.
Beneficia della loro tecnica competenza ed esperienza.

Progettare un concetto di stanza e piu che selezionare
larredamento. Ogni concetto di stanza & adattato e
sviluppato per le esigenze locali del cliente.

Tenendo conto dei contenuti di apprendimento un l'elenco
delle attrezzature pud essere impostato.

Non appena l'estensione & definita, l'attrezzatura di
stoccaggio € ottimizzato e progettato.

Analisi Concezione
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Persone e tecnologia: un abbinamento perfetto

Risultato didattico e tecnologico nel concetto ETS

Scatole sperimentali

Costruisci i tuoi esperimenti. Oltre al cablaggio,
la disposizione la messa a fuoco dei componenti
e focalizzata. Con le scatole sperimentali &
possibile esercitarsi sia sui circuiti di base che
sulle installazioni complesse.

Sempre vicini agli allenamenti, veloci e sicuri!
Ampia gamma di componenti industriali.

www.abintrax-didact.com

Schede compatte

Il loro concetto didattico rende i nostri sistemi di
formazione informato A4 eccezionale.

Il design fotorealistico dei loro pannelli frontali
con grafica, immagini, dettagli di connessione o
messaggi di avviso assistono e guidare gli
esperimenti - didattica cognitiva.

Grazie alla grafica, gli utenti comprendono e
ricordano le tecnologie piu facilmente.

| sistemi possono essere montati in una cornice A4 o
posizionati direttamente su un tavolo.
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BST"-BuildingSystemsTrainer
BuildingSystemsTrainer” & un sistema di formazione
mobile chepuo essere portato da un'aula all'altra e
poi e pronto per l'usoentro qualche minuto.

Oltre alle nostre attrezzature di laboratorio con le
schede sperimentali, queste i sistemi di formazione
flessibili rappresentano una linea di prodotti
indipendente che copre molti argomenti come ad
esempio le misure di protezione VDE secondo VDE
0100 o settore della comunicazione edilizia KNX,
tecnologie delle comunicazioni ed energie
rinnovabili, SmartBuilding e Internet delle cose.

JEERSERE
JEEeSEEe

Le schede possono essere integrate anche nel
BuildingSystemsTrainer”

3 il nostro store mydidactstore.it
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Workshop con ETS

Sempre aggiornati — Formazione al massimo livello

Train the Trainer — workshop per insegnanti,
formatori e docenti nel campo dell'ingegneria
elettrica, meccatronica e tecnologia dei
metalli.

Scopri di piu sulla gestione e la applicazione
di varie tecnologie con il supporto dei
formatori ETS. Scopri di piu sulla concetto
didattico e imparare a insegnare il materiale
in modo rapido e sicuro.

ETS offre un seminario perfetto per tutti i gruppi
di prodotti e argomenti di istruzione tecnica.
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THE ETS TRAINING CONCEPT

Innovative hardware / Perfect courseware

Structure of the Manuals
) Ringbinder principle
) Dividers

) Incorporation of personal documents

= T = DERCTC S

Instructor's Edition / Student Edition

) 100 % function guarantee
) High print quality
) Digital and on paper
) Original photographs
with practical references
) Detailed work instructions

Front panel overlays

Elektromotoren

T ooy o

BT S e o

Elekiromotoren
und Ihre Funktionswelse
Tel 1: Glekchstrommotoren

=

) Contents reduced to main focus of the experiment

) Clear layout
) Basic function
) Various languages

www.abintrax-didact.com

TECHNOCards®

) Depiction of the parameters
in function groups

) Start-up instructions

) Safety functions

) Individual learning help

TECHNOCard

Inbetriebnahme Molorprifstand

Simulations Software

) Accompanying the courseware

) Function simulation

) Combination of theory and practice

Furniture
) Technically matched conception
) Excellent functionality

) Ergonomics at the workplace
) Outstanding design

Prodotti
Made in Germany

=



= "T & DIDACTIC

... the System for Power Electronics
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) State-of-the-art technology

) Easy to operate

) Didactically prepared courseware
) Safety for people and machine

) Perfect ergonomic workplaces

visita'il nostro storesmydidactstore.it
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EFFICIENT AND SUSTAINABLE

Introduction to electric motor technology

By definition, an electric motor is a converter from electrical to mecha-
nical energy. In conventional electric motors, current-carrying conduc-
tor coils generate magnetic fields, the mutual attraction and repulsion
forces of which are usually converted into a rotating motion.

This principle of action has now been known for almost 200 years and
will continue to apply far into the future. This concerns both the daily
living environment and industrial applications.

Electrical energy has become the most important form of energy used
by people and has been regarded as a very comfortable intermediate
energy because it can be transported and distributed, and converted,
too. As a matter of fact, the electrical energy of an electric motor is
used to perform mechanical work.

Today people are made aware of the fact that the Earth does not provi-
de energy to an unlimited extent with the result that the consumption of
energy is being treated in a concerned manner trying to prevent losses
due to distribution and conversion from one form of energy to another.

www.abintrax-didact.com

It is therefore extremely important today that the functioning of electric
motors as converters from electrical to mechanical energy is taught
and understood. Different types of electric motors have a very special
effect here. The advantages and disadvantages of different operating
principles of electric motors should be made reliably assessable. How-
ever, not only the classic technologies are interesting here. In educa-
tion, more attention must be paid to future-oriented technologies, such
as the brushless DC motor.

Moreover, there is growing awareness that a modern energy-efficient
drive can be created due to the optimal connection of modern power
electronics with the electric motor representing a solution in the con-
text of the “energy revolution”. Currently, this knowledge has already
been used effectively and sustainably in many industrial sectors, such
as building technology, consumer technology and last but not least
e-mobility.

; Prodotti
Made in Germany e
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Test parameters
Running direction

PRTEES Auto -
m
Frogrami — = manually
Star Triangle
Conneclion type
——_-__-
230V
Test voltage
50 Hz
Test frequancy p
1500 1/min
Raferance speed i
1500 1/min

Maximum speed

Prodotti
dideeficon Made in Germany &l
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Connect the Motor Test Board and 4-quadrant load unit to the power supply.

Switch on.

Select the test specimen.

Dock the test specimen onto the load unit.

Confirm automatic selection on the screen..

Connect and test the DUT according to the wiring diagram.

Select test.

Perform and document the test.
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LEARN AND STUDY SAFELY

Safety for human and machine

®© © © © o ©O

www.abintrax-didact.com

Touch-proof cables.

Protection of the machine against thermal overload.

Protection of all rotating parts by non-removable covers.

Electronic identification of the test item machines by RFID.

Markings according to DIN / |EC standards.

Safety Check: No voltage for the load unit and the machine before
the test circuit is tested and closed!



DIDACTIC k

visita il nostro store mydidactstore.it




mSTORE

?dac,mf

The Motor  Test Board has a WLAN client
(802.11 b/g, 2.400...2.483.5 MHz) and a web
server that publishes and graphically displays the
current screen content of the Motor Test Board.

If you can connect to a web browser by entering
the IP address of the web server, the current screen
content is displayed in the web browser.

This function enables the presentation of the screen
content via a beamer of the simple documentation of
the resuls as a picture or printout. Likewise, the server
enables the download of the stored measurement re-
sults as a CSV file.

In order to use the web server functionally, a WLAN
is required. Alternatively, the USB port can be used
to transfer the CSV files after the measurements have

been completed.
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The complete evaluation
directly in the display.
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MOTOR TEST BOARD

The energy-efficient motor test board for the 300 W class of electric motors

o1 | EESS
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Learning objectives

Learn, understand and apply the

design, operation, connection

and application of various indus-
trial electric motors:

) Measure typical electric motor
parameters in operation and re-
cord characteristics over the
speed range,

) Measure, understand and ex-
plain type plate data,

) Operate the electric motor
in motor or generaor mode
(4-quadrant operation)

) Understand and parctically ex-
amine the design, mode of op-
eration and connection of typi-
cal three-phase and alternating
current motors

www.abintrax-didact.com

BRIDGE
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) Understand and practical-
ly examine the construction,
operation and connection
of typical DC machines with
different excitation,

) Understand and practically
examine the structure, mode
of operation and connection
of industrial stepper motors,

) Understand and practical-
ly investigate the design, op-
eration and connection of in-
dustrial BLDC motors,

) Investigate the behavior of
motors as drives for electri-
cal machines with constant,
linear or quadratic torque
characteristics

Technical data

Mains operating voltage

) AC3 400V 50 ... 60 Hz,
with N and PE

) Max. power consumption
4.1 kW

Inverter output for DUTs

) Frequency converter 4 phase,
4-quadrant operation

) DC link voltage 560 V, switch-
able to 48 V for motors with in-
sulation in extra-low voltage
version

) Maximum load per output
4 A, short-term 6 A, power
supply output for 4-quadrant
load unit (servo)

) Frequency converter 3 phase,
4-quadrant operation

) DC link voltage 48 V

) Maximum load per output
15 A, short-term 50 A

) Motor power 600 W,
short-term 2 kW
Operational and safety-related
limit values of the motor test
bench

) Max. permissible speed
3.000 min-1

) Max. permissable torque 6 Nm

) Ambient temperature
-20°C to +40°C

) Max. Operating altitude
1.000 m above sea level

No. Designation Order No.

1 Motor test board 56200

Prodotti !
Made in Germany *©
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4-QUADRANT LOAD UNIT

incl. connection cable

The 4-quadrant load unit is ope-
rated by the motor test board in-
tegrated in the motor test bench
and operates as a controlled
load of a test specimen.

Technical data

) Braking or driving the test
specimen in four quadrants

) Self-cooled BLDC motor
3,000 min-1, up to 6 Nm,
P =2 KW

) Operating voltage 3 x 48 V

) Integrated speed recording via
resolver

) Connection via plug-in connec-
tors protected against reverse
polarity

) High performance reserves for
detailed emulation of loads

www.abintrax-didact.com
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) Integrated RFID system for re-
cording the motor data of the
test specimen

) Supplied with power and con-

trol cable to the Motor Test
Board, 2 safety cables (2 mm)
and coupling collar

) dimensions of the load unit:
240 x 165 x 135 mm

) Weight incl. accessories:

8.5 kg
No. Designation Order No.
1 4-quadrant load unit incl. connection cable 56210
Prodotti

Made in Germany
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THREE-PHASE, ALTERNATING AND DIRECT CURRENT MOTORS
TEST SPECIMEN FOR THE EXAMINATION
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Energy efficiency

According to IE4

Three-phase asynchronous motor

IE4 AC3 230/400V, 250W

) Star/Delta AC3 400/230 V
50 Hz

) Rated speed 1.420 U/min

) Shaft end with coupling

) Fixed shafted cover

) RFID identification

) Mechanical quick clamp
connectors

) Inputs/outputs on 4 mm or 2 mm
sockets

) Terminal box with 4-color printed
front layout and circuit symbols

) Winding protection with

thermistor (PTC)
2
No. Designation Order No.
1 Three-phase asynchronous motor 0.25W 57200
2 Three-phase asynchronous motor I[E4 57202

Prodotti !
www.abintrax- Made in Germany *
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THREE-PHASE MOTORS

Measurement on current industrial engines

Three-phase asynchronous motor

ACS3 2307400V, 250W

) Star/Delta AC3 400/230 V
50 Hz

) Rated speed 1.380 U/min

) Shaft end with coupling

) Fixed shafted cover

) RFID identification

) Mechanical quick clamp
connectors

) Inputs/outputs on 4 mm or 2 mm
sockets

) Terminal box with 4-color printed
front layout and circuit symbols

) Winding protection with thermal
contact

visita il nostro store mydidactstore.it
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THREE-PHASE MOTORS

Measurement on current industrial engines

Three-phase asynchronous motor

ACS3 400/693V, 250W

) Star/Delta AC3 693/400 V
50 Hz

) Rated speed 1,350 U/min

) Shaft end with coupling

) Fixed shaft cover

) RFID identification

) Mechanical quick clamp connectors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed
front layout and circuit symbols

) Winding protection with termal
contact

Prodotti

Made in Germany
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Three-phase asynchronous motor

ACS3 2307400V, 250W

) Star/Delta AC3 400/230 V
50 Hz

) Rated speed 1.500 U/min at
50 Hz

) Shaft end with coupling

) Fixed shaft cover

) RFID identification

) Mechanical quick clamp connectors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed
front layout and circuit symbols

) Winding protection with termal

contact
2
No. Designation Order No.
1 Three-phase asynchronous motor 57201

2 Three-phase asynchronous motor, 0,25kW 57211
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Single-phase motor

AC 230V 50 Hz, 250W

Operating voltage AC 230 V 50 Hz
Rated speed 1,280 U/min

With star and run capacitor
Direction of rotation left

Shaft end with coupling

Fixed shaft cover

RFID identification

Mechanical quick clamp connectors
Inputs/outputs on 4 mm or 2 mm
safety sockets

Terminal box with 4-color printed
front layout and circuits symbols
Winding protection with thermal

contact

Prodotti

Made in Germany
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DC MOTOR

Double-circuit DC motor, 250W,
self-exited
) Nominal operating DC voltage
220V
'- ) Nominal speed 1,500 U/min
) Direction of rotation left
) Shaft end with coupling
) Fixed shaft cover
) RFID identification
) Mechanical quick clamp connectors
) Inputs/outputs on 4 mm or 2 mm

i
24

7
2 7

safety sockets
) Terminal box with 4-color printed

-

v

W front layout and circuits symbols
\:hli: ) Winding protection with thermal
‘H'.".‘ contact
2
No. Designation Order No.
1 Single-phase motor, 0.25kW 57217

2 Double-wound motor-self-excited, 0.25kW 57206

visita il nostro store mydidactstore.it
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DC MOTORS

www.abintrax-didact.com

Shunt-wound DC motor, 250W,

separately excited

) Nominal armature DC voltage 160 V

) Nominal excitation DC voltage 190 V

) Nominal speed 1,500 U/min

) Shaft end with coupling

) Fixed shaft cover

) RFID identification

) Mechanical quick clamp connecors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed

front layout and circuits symbols
) Winding protection with thermal
contact
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DC SERIES-WOUND MOTOR

DC series-wound motor 0.25W,

self-excited

) 220V DC

) Rated speed 1,400U/min

) Shaft cover

) RFID identification

) Mechanical quick clamp
connectors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed
front layout and circuits symbols

) Winding protection with thermal

contact
2
No. Designation Order No.
1 Shunt motor-excited, 0.25kW 57207
2 DC series-wound motor, 0.25kW 57208

visita il nastro store mydidactstore.it
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STEPPER MOTOR

Stepper motor, 3.5 Nm

) Maximum holding torque 3.5 Nm

) Maximal winding current 3 A

) Maximal operating DC voltage 6 V

) Step width 1.8° per step

) Switching frequency 0 Hz...200 Hz

) Shaft end with coupling

) Fixed shaft cover

) RFID identification

) Mechanical quick clamp
connectors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed
front layout and circuits symbols

) Winding protection with
thermistor (NTC)

L is :';'

Prodotti !
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BLDC MOTOR

Brushless DC motor (BLDC), 48 V

0.7 Nm

) Nominal operating DC voltage 48 V

) Maximum speed 3,000 U/min

) Switching frequency
10 Hz...2.000 Hz

) Shaft end with coupling

) Fixed shaft cover

) RFID identification

) Mechanical quick clamp
connectors

) Inputs/outputs on 4 mm or 2 mm
safety sockets

) Terminal box with 4-color printed
front layout and circuits symbols

) Winding protection with

thermistor (NTC)
2

No. Designation Order No.

1 Stepper motor, right 57222

2 BLDC motor, right 57221
nill. Set gf safety test leads, 4mm, 90009

30 pieces
y -

actstore.it
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COURSEWARE

Electric motors and their operation Part 1 "DC motors"

ET S T S s

Elektromotoren Elektromotoren

und ihre Funktionsweise und ihre Funktionsweise

Teil 1: Gleichstrommotoren Tei 1: Gisichstrommotoren
w w

I M < 'I 5 iw"'l

= =

< E}V Manual content

) Introduction and basics
Printed and digital ) Direct current commutator machine
) Experiment externally excited direct current
shunt machine
) Experiment DC double-circuit machine
) Brushless DC motor (BLDC motor)
) Brushless DC motor experiment
) Stepper motors
) Experiment stepper motor

ot A Prodotti 5
W iea™ ooy Made in Germany
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TECHNOCard® The TECHNOcards® are a
practical supplement to the

Inkrementalsteller zum ‘

training system. on them, the
trainee finds a kind of knowledge
store in concentrated, clear form

(Servo)

Anschiussbuchse / Anschiussiatung
for Stoversignale dor Lasteinhelt

for constant reference during
practical work.

) Display board in 303mm x

426mm format
) Double-sided color design
) Robust, hard-wearing quality

TECHNOCard

Inbetriebnahme Motorprifstand

No. Designation

1 Set of ETS ring binders

Electric motors and their operation, part 1
"DC motors" — Instructor’'s Manual

Electric motors and their operation, part 1
"DC motors" — Student Manual

4 TECHNOCard® — Commissioning Motor Test Bench

Order No.

91908

56224CD-ENG

56225 CD-ENG

56223-ENG

ostro store mydidaetstore
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COURSEWARE

Electric motors and their operation Part 2 "AC and three-phase motors"

1 L

e T S omares man = e s
=T = DDaCTC G+
Elektromotoren Elektromotoren

und ihre Funktionsweise und ihre Funktionsweise

Teil 2: Wechsal- und Drehstrommotoren Teil 2: Wechsal- und Drehsirommotoren

Manual content

) Introduction and basics

Printed and digital ) Single-phase alternating current machines

) Experiment single-phase alternating current motor

) Synchronous machine

) Asynchronous machines

) Experiment three-phase asynchronous machine

) Experiment IE4 asynchronous motor

) Load simulation with three-phase asynchronous motors

) Experiment three-phase synchronous reluctance machine

www.abinttx-didcct. m
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TECHNOCard® The TECHNOcards® are a
practical supplement to the
_— w“["m’"” ; Hm: — ‘ training system. on them, the

trainee finds a kind of knowledge

store in concentrated, clear form

Anschiussbuchse / Anschiussiatung
for Stoversignale dor Lasteinhelt

for constant reference during
practical work.

) Display board in 303mm x
426mm format

) Double-sided color design
) Robust, hard-wearing quality

TECHNOCard”

Inbetriebnahme Motorprifstand

% DIDACTIC GMBH

No. Designation Order No.
1 Set of ETS ring binders 91903

2 Electric motors and their operation, part 2,

"AC and three-phase motors" — Instructor’'s Manual SEZZELIHANE

3 Electric motors and their operation, part 2,

"AC and three-phase motors" — Student Manual SE2ZLIHENE

4 TECHNOCard® — Commissioning Motor Test Bench 56223-ENG
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INDUSTRIAL MEASUREMENTS

MEASURING INSTRUMENTS
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MEASURING INSTRUMENTS

Phase & motor rotation tester

Technical data
) Direction of rotation tester for
three-phase power grids and
for non-contact testing of the
motor direction of rotation
) Check the motor direction of
rotation
) Voltage range: 40 - 600 V
) Frequency range 15 - 400 Hz
) Operating time: continuous
) Power supply: Over 9 V battery
) Scope of delivery:
- Protective bag
- Batteries
- Set of test leads
- Operating instructions

www.abintrax-didact.com

48

No.

1

Designation

Phase & motor rotation tester

Order No.
90276

Prodotti
Made in Germany
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DIDACTIC SOLUTIONS FROM ETS

More Information about the ETS training systems for your technical eduaction

Nea

dact.com

= "1 < DIDACTIC GMBH

ELECTRICAL ENGINEERING /
ELECTRONICS / DIGITAL TECHNOLOGY

The basics in detail

Prodotti

Made in Geriy
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POWER ELECTRONICS

From the Fundamentals up to Real Industrial Applications

¥
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QUALITY IS THE MEASURE OF ALL SUCCESS

Inspiring Technologies

ETS DIDACTIC GMBH is a symbol of high quality and outstanding
flexibility. This means that ETS DIDACTIC products are
convertible, they can — thanks tothe modular conceptionand the versatile
range of accessories — be quickly and efficiently matched to changed
requirements and extended nearly without limits.

Our high quality standards refer not only to the products from
ETS DIDACTIC, but especially also to the quality of the
trai-ning that customers achieve thanks to the use of ETS
DIDACTIC products. And in this, we also include the process quality:
ETS DIDACTIC supports procedures during the training that are as
problem-free as possible.

The solutions offered by ETS DIDACTIC can be matched to
individual customer requirements to a great extent. Customers of
ETS DIDACTIC are supported and accompanied in the successful
implementation of their training objectives by a comprehensive range

of services.

trax-didact.com
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Cataloghi digitali, alberi felici:
scegli Abintrax che con mydidactstore,
abbraccia la sostenibilita!
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