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About us

The company

Nafsa was founded in 1996 by Fernando Zuberogoitia with the aim to provide custom made solutions
to the electromagnetic market in spain. Since it’s foundation, the company specialized in the design
and manufacturing of solenoids, holding electromagnets and electromagnetic devices. Nowadays
the second generation is running the company.

About us

NAFSA has been characterized by offering to it’s customers customized solutions. This is why we
have a long experience in the design, manufacture and sale of all types of industrial solenoids, holding
electromagnets and electromagnetic locking bolts. About 90% of the products we produce are custom
made, designed specifically for customers or adaptations of standard models.

Main production centers

In Nafsa we have two production centers. The headquarters, in Gernika (Spain) and since 2009, we
joined with Ingenieria Magnética Aplicada (IMA) an founded a Joint Venture company called
IMA&NAFSA, in Ningbo (China).

HEADQUARTERS & PRODUCTION
Electroimanes NAFSA S.L.
Bekoibarra 27. Médulos 4, 5, 6, 7
48300 - Gernika (Bizkaia) - Spain

MANUFACTURING PLANT

IMA NAFSA CHINA CO.LTD.
No.155-1 North Jingu Road, Yinzhou
Ningbo, 315104

PR China




Authorised distributors

In NAFSA we have a professional and motivated commercial team. Inquires
can be send in English, Spanish or French. You can also contact to our oficial
distributors. .

1-Morgado CA

Portugal and West Africa
+351-229 770 600
geral@morgadocl.pt
www.morgadocl.pt

About us

2-JS Magnettechnik
Germany and Austria
+49-(0)7472-988 41 66
info@)js-magnettechnit.de
www.js-magnettechnik.de

3-Binder magnetic

France, Belgium, Switzerland and
Luxembourg

0146 13 80 80
info@binder-magnetic.fr
www.binder-magnetic.com

4-Eumanns Safety Services
Germany West

0201 840796-73
juergen.eumann@eumanns.de
www.eumanns.de

5-OEM Automatic Klitsg A/S
Denmark

+4570 1064 00
info@oemklitso.dk

https://www.oemklitso.dk/ ~
6-OEM Automatic Finland 7-OEM Automatic UK 8-OEM Motor Sweden 9-OEM Automatic Poland
Finland and Baltic countries UK and Ireland Sweden Poland

0207 499 499 0 116 284 9900 075-24 24 400 +48 22 863 27 22
info@oem.fi www.oem.co.uk info@motor.oem.se info@pl.oem.se

www.oem.fi www.oemmotor.se www.oemautomatic.pl
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R&D Technical department

NAFSA has a highly qualified technical department, specialized
in the development of new products in close collaboration with
our customers.

In NAFSA we have also understood the innovation as a must.
In this sense, our production processes are constantly improved
thanks to our R&D and production departments, highly qualified
and specialiced in the development of new products adapted to
customer’s needs.

This is how we manage a project:

Initial analysis
Technical and commercial department will evaluate customer’s needs in order
to determine the fesirability of the project.

Design
Technical design of the product under customer requirements and feasibility
study.

Prototyping
Manufacturing of the sample for testing and validation.

Preserie
Launching a small preserie for final testing before the definitive launch of the
production series.

Series
Final step of the project with the launch of the production series.

Quality

In NAFSA we understand the quality as a basic requirement to guarantee our customer's expectatives.
This is the result of an integral management, involving both our staff and suppliers within this
philosophy. Our quality system is assured according to UNE-EN-ISO-9001norm granted by Lloyd’s
Register Quality.
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Technical explanation: Push and pull electromagnets

Every product made by NAFSA fulfills the European Directive 2006/95/CEE about the electrical appliances

and certain voltage limits.

Made according to the following norms: DIN VDE0580, UNE-EN 60204-1, NFC79300.

BASIC CONCEPTS
FORCE

Magnetic Force (Fm):
It is the force developed by the solenoid measured
in the stroke direction.

Effective Force (Fh):
It is the magnetic force (Fm) after adding or
substracting the plunger and the spring weight.

Final magnetic Force:
It is the magnetic force obtained in the solenoid after
finishing the stroke using standard power .

Remanent Force:
It is the force remaining after switching off the current.

Returning Force:
It is the force needed to make plunger back to its
initial position, after turning off the power.

STROKE

Magnetic Stroke (s):
It is the distance the plunger has to do from its inital
position to the final one.

Initial Position (s1):
It is the position in which the plunger starts the stroke
and where it comes back after return movement.

Final Position (so):
It is the position the plunger reaches after finishing
the stroke, being the stroke at Omm.

Characteristic curve- Magnetic Force- Stroke:

It is the graphic about the magnetic force according
to the plunger stroke. You can distinguish three
characteristic curves in final position (so) direction.
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1- Rising curve:suitable to work against spring

2- Horizontal curve: suitable to work against constant
forces

3- Decreasing curve: manufactured under demand.

VOLTAGE, CURRENT AND POWER

Standard Voltage (Un):

This is the value supposed for the solenoid correct
performance. A variation between +5% and -10% is
admitted.

Standard Current (In):

It is the electrical current going through the coil at
the standard voltage, being the coil temperature 20°C.
The current in amperes is calculated dividing the
Power (W) shown in the catalogs by the standard
voltage (Un).

Standard Absorbed power (Pn):

It is the power absorbed by the coil being fed at the
standard voltage and 20°C (coil temperature).lt is
calculated multiplying standard voltage (Un) and
standard current (In).

Resistance:
Manufacturing tolerance will be £10%.

Maximun performance room temperature:
55°C.

Protection types:

All material surfaces are protected against corrosion
by using galvanotecnic treatments, following the
UNE-EN 12329 norm.

Protection against ingress of solid objects, such as
dust, accidental contact or water-CEI-IEC 60529 (IP
code) norms.

DESIGNATIONS:

IP code disposition according to EN 60529 norm.
Protection rates provided by steam casing.

IP 2 3

Letters of the code
(International protection)

First digit
Against access to hazardous parts.
(digits: from 0 to 6)

Second digit
Against harmful ingress of water
(digits: from 0 to 8)

NOTE: The higher the value of the digits is, the higher
the protection will be.

Under demand: we can adapt our products to different
rates of protections specified in the data sheets.
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Technical explanation: Push and pull electromagnets

PERFORMANCE CYCLES
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Cycle time

Time with voltage:
Time passed between connection and breaking.

Time without voltage:
Time passed between breaking and connection.

Cycle time:
Time passed adding the time with voltage to the time
without .

A programme time:
One or some cycles that happen repetitively.

Working cycle:
The movement the plunger makes from initial (S1)
to final position (S0), and from final to initial position.

Number of cycles:
The number of performance cycles.

Cycle frecuency:
The duty-cycle per hour.

Duty-cycle(ED%):

It is the result of dividing time connected between
the total cycle expressed as a percentage.

How to obtain the duty-cycle (ED%):

Time with voltage
Time with voltage + Time without voltage

ED% =

PERFORMANCE CONDITIONS

Continuous operation:

The duration of the solenoid on is so long that the
performance temperature is achieved . For this kind
of performance, solenoids with 100% duty-cycle (ED)
must be selected.

V3

Temperature (°C)

Time (t)

Intermittent Operation:

In this type of operation mode, the time on and off
alternate, following a regular or irregular pattern
The time off is so short, that the solenoid cannot get
cooled to the room temperature .

V23
3
°
]
©
@
o
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Short time operation:

The time on is so short that the solenoid cannot get
the working temperature. The time off is long enough
for the solenoid to get cold and achieve the room
temperature.

Temperatura (°C) S
w

Time (t)

00 = Time with voltage

A cycle time

Example: Time under voltage: 1 second ; Time without voltage: 4 seconds

ED% =

1 x 100 = 20% It is desirable choosing higher duty-cycle than the one obtained in the formula
+4

to avoid overheating. Depending on the force needed different duty cycles
can be chosen such as ED% 25%, 40% or 100%.

Technical explanation




Technical explanation

www.nafsa.es

Technical explanation: Push and pull electromagnets

TEMPERATURE AND INSULATION

Insulation class:

It is the working temperature limit of the materials
used in the solenoid manufacture. Normally, insulation
class B is used (130°C). These temperature limit may
admit a variation of 5K (K=5°C). Under demand, we
can manufacture our products in class F (155°C)
even class H (180°C)

Insulation class chart:

Insulation |Temperature Heating limit (K)
class limit(C°) (Room temperature

V21 35C9)

Y 90 50

A 105 65

E 120 80

B 130 920

F 155 115

H 180 140

C 200 >200

Reference temperature V11 (°C):

It is the constant temperature of the solenoid without
voltage.

Sometimes it can be different from V13.

Minimum room temperature V12 (°C):
The lowest temperature admitted to the correct
working of solenoid.

Room temperature V13 (°C):
The temperature of the place where the solenoid is
going to work.

Maximum room temperature V14 (°C):
The highest admitted room temperature for the correct
solenoid performance.

Room temperature range AV15 (°C):
It is the difference between between maximum and
minimum admitted room temperature.

Initial temperature at the beggining of the test
V16 (°C):
Room temperature at the beginning of the test.

Temperature limit V21 (°C):
The maximum admitted temperature for each solenoid.

Temperature limit range AV22 (°C):
Difference between V21 and V12.

Working temperature V23 (°C):
Temperature reached by the solenoid when it is under
constant nominal voltage. V23=V13+AV31

Temperature rise AV31 (°C):
It is the temperature difference between initial room
temperature and the working temperature

Final temperature rise AV32 (°C):
It is the temperature rise on the solenoid above room
temperature due to constant voltage on the coil.

Limit temperature rise AV33 (°C):
The maximum admitted temperature over the room
and coil temperature working at nominal voltage.

Difference between hotspots AV34 (°C):
It's the difference between the average and maximum
temperatures on the coil.

Temperature graphic:
The temperature are shown in C° and the temperature
differences in K (5°C)
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Beginning of operation

REMARKS: We consider the temperature balance is reached
when the temperature variation in 60 minutes is less than
1K.

WORKING ROOM CONDITIONS

Room temperature:

Room temperature must be equal or less than 40°C
and its average during 24h cannot be higher than
35°C. Foucr;'thermore, the temperature cannot me lower
than -5°C.

Altitude:
The altitude where the solenoid is installed cannot
be higher than 1000m above sea level.

Enviroment conditions:

NAFSA solenoids must be protected from enviroments
containing a huge quantity of dust, dirt, corrosive
gases, steam, sea air, etc...

Relative humidity:

The humidity in the enviroment must be under 50%
at 40°C. At lower temperature higher relative humidity
can be admitted, for example at 20°C- 90% humidity.
Occ_(ajsignal condensation in the enviroment must be
avoided.

Treatment against corrosion:

The coatings used by NAFSA can range from 25
hours to 400 hours in salt spray chamber.
Zinced solenoids (resistance up to 200 hours salt
spray chamber) such as ER , ERC, ECM, ERD, ERB,
ECIl series and Holding electromagnet.
Solenoids with Cataphoresis or Geomet (resistance
up to 400 hours in salt spray chamber) such as ECH
CU, ECR series.

Under demand we can apply other coatings according
to the requirements of each application.

Special working conditions:

If normal working conditions cannot be assured,
special solutions will be adapted, such as stronger
insulation, special coating or protection... The
temperature limit admitted will depend on the limit of
the insulation materials used in the coil.




Technical explanation: Holding electromagnets

Every product made by NAFSA fulfils the European Directive about electrical appliances and certain

voltage limits.

Made according to the following norms: DIN VDE 0580, UNE-EN 60204-1 y NFC79300

Holding electromagnets TYPES

Electropermanent holding electromagnets with incorporated magnet:

The attraction and holding of the ferromagnetic material is made by permanent magnets incorporated
in the product. It has not got any plunger, its magnetic circuit is opened. Apart from the permanent
magnets there is a coil mounted in, when this is fed, cancels part of the magnet field of the magnets
allowing to loose the piece. When the coil feeding stops, the product recovers its initial force.

Electromagnetic holding electromagnets:

(JAFSA

Technical explanation

The attraction and holding of the ferromagnetic material is made when the coil is turned on. It has not
got any plunger, its magnetic circuit is open. When the cail is turned off, the piece drops.

BASIC CONCEPTS

Ferromagnetism:

It is the magnetic property of the materials with 1cr>>1
permeability.

Magnetic poles: (North =N) (South =S).

Attraction faces: where the ferromagnetic materials
are held, and the points where the magnetic flux (P)
goes in and out.

Holding force (Fm):
The force perpendicular to the attraction faces needed
to hold the attracted piece.

It is shown in the specification sheets and it refers
to the whole contact face.

Side force (FL):

It is the parallel force needed to loose the attracted
piece.

Depending on the finish of the attracted piece, the
force (FL) may vary between 20% and 35% of the
holding force (Fm).

Air gap (01):

It is the medium distance between the attraction face
of the holding electromagnets and the ferromagnetic
piece surface.

The shape and the roughness of these two surfaces
and the non-magnetic materials between them, such
as galvanic protection,dust, etc... determine its value.

Standard Voltage(Un):
It is the value for which the holding electromagnet
coil has been made.

Duty-cycle (ED%):

It is the value obtained dividing the connection time
and the total cycle duration expressed in %. Standard
holding electromagnets are prepared for a ED100%
duty-cycle.

To obtain the duty-cycle (ED%):

Time on x100 =

Remanence (Br):

It is the force the electromagnet uses to hold the
ferromagnetic piece after cancelling the magnetic
field. Its approximate value is 5% of Fm depending
on the piece (size, roughness, material,etc..)

Polarity inversion:

To cancell the remanent magnetism of the attraction
face in electromagnetic holding electromagnets after
cutting voltage feeding, a reversal of polarity with
limited duration and intensity is needed.

Standard power demand(Pn):
It is what each holding electromagnets demands.

Hot rate:

Holding electromagnet temperature rising over
determined room temperature due to power absortion
under voltage. If nothing against is indicated,
temperature for reference will be 35°C .

Material isulation class:

Correspondence between coil insulation and a
temperature limitation of the material used for coils
manufactured. Normally, B thermal class isulation
(130°C) is used.

Maximun performance room temperature:
55°C.

Protection types:

This products have protection against corrosion using
galvanic treatments. UNE-EN 12329 Norm.
Protection against intrusion of solid object dust,
accidental contact and water.. CEI-IEC 60529 (IP
code) Norm.

Time on

ED% = Time on + Time off

A cycle duration
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Technical explanation : Holding Electromagnets.

C
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E Figure 1 tFM Line of induction
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O D Optimun thickness of

() the piece to hold
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Magnetic circuit opened

Magnetic circuit closed

by the piece to hold

Magnetic flux ¢:

These electromagnets generate on the surface of
the piece to hold a magnetic field between North and
South poles.

When bringing near the piece to hold to the magnetic
circuit, it is closed by it, so the magnetic flux increases.
The number of force lines per cm2 that crosses
perpendicular a surface, is the flux density also called
magnetic induction B.

Piece to hold and surface of contact:

Surface of contact between the electromagnet and
the piece to hold is the attraction face of the holding
electromagnet, and the surface of the piece to be
held will be the one in contact with holding
electromagnet's attraction face.

Holding force on the attraction surface is practically
constant.

The piece to hold determines the maximum holding

The material of the piece to hold:

Material used in electromagnets manufacturing where
the magnetic field takes place, is made of soft iron,
with high magnetic permeability.

Internal structure and composition vary depending
on the different materials. Carbon impurities, chrome,
nickel, manganese, molybdenum, copper, plumb,
etc... reduce the magnetic conductivity.
The tempered pieces present a further reduction of
the holding force, the harder tempered is, the worse
conductivity will be.

Imantation curve of several materials.

force value (Fm). It depends on the size and thickness Figure 2
of its contact surface. — Armco Telar 57 — St37

St60 == Cast steelido
For a field intensity H determined by a magnet or a == Malleable smelting == 20MnCr5
coil, the induction that can be reached depends on — Castiron

the material type to handle. B=f(H). See figure 2.

In the same electromagnet the holding forces may
vary due to the magnetic properties of the material
to hold. Among other things, saturation induction of
the material determines the maximun holding force.

Magnetic field and field lines behaviour depending
on the thickness of the piece to hold.

Piece thickness 0,2mm

Piece thickness 10mm

e —

/

B (Tesla)

|

//

0 50 H(AViem) 100 150

H= magnetic field intensity (AV/cm)
B= induction (Teslas)
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PRECAUTIONS TAKING INTO ACCOUNT IN THE SOLENOID
MANIPULATION AND INSTALLATION

VARIATIONS IN THE VOLTAGE:

Admited variations on the standard voltage are +5%
and -10%.

The value of the standard voltage appears in the
data label of the solenoid.

Higher voltage than +5%:

It can produce an increase of the push force, that
could cause a greater impact between the plungers.
This can affect the life expectancy of the solenoid,
also produce an increase in the temperature of
solenoid and also damaging the coil and the supply
leads.

Depending on the value of the overvoltage, the coll
may be damaged.

Lower voltage than -10%:
The push force decreases and the reponse time is
delayed.

Measures to be taken:

Select the solenoid taking into account the variations
in the supply voltage.

If you want to work with higher voltage margin, the
coil must be adapted from the design phase by
NAFSA.

VOLTAGE PEAKS GENERATED IN THE
DISCONNECTING OF THE COIL:

Damages in the control elements by voltage peaks
when the voltage's shutdown:

The power to the solenoid control elements of high

sensivity can be damaged due to these peaks that

can be between 5 and 10 times higher than the value
of standard voltage.

Measures to be taken:

Protection devices must be added such as free wheel
diodes, varistor...

Read coil protection page 121.

DIFFERENCES BETWEEN THE VALUE OF THE
FORCE AND THE LOAD TO BE DISPLACED:

Magnetic force

Solenoid force far superior to the

work load:

The plunger impacts strongly,so this

can affects on the life expectancy. |

Electromagnet force slightly .

greater than the work load: hal

The magnetic force and the reponse L

time will decrese. ; T Light load

Measures to be taken:

Select the solenoid depending on the load, with a
security margin between 2 and 3.

Example: If the load to be displaced is 10N, should
be selected a solenoid with a force of 20-30N.
Read data sheet for each product.

LIMITATION OF POWER:

Insufficient power supply:

If the power supply designed to feed the solenoid
has less power than the demanded by the same, the
force will be less than what is specified in the technical
data sheet.

Measures to be taken:

Ensure that the power supply has higher power
available than the one demanded by the
electromagnet.

INFLUENCE OF WIRING IN THE OPERATION OF
SOLENOID:

In a low resistance solenoid (eg. low voltage, low
duty cycle) if the supply lead is very long and has
high resistance, this resitance can be added to the
coll of the solenoid, this decreases the force values
shown in the datasheets.

Measures to be taken:

The power supply must be installed as near as
possible of the solenoid.

ASSEMBLY:

The solenoid assembly respect load and
additional pieces:

It is recommended to assemble the solenoid on the
same axis of the load, avoiding lateral forces on the
plunger, that might shorten the life of the sliding
guides.

Measures to be taken:

Ensure the load does not produce lateral efforts or
interfering in the displacement.

Correct assembly position:

Avoid lateral efforts

k

Incorrect assembly position::

Load

Selecting and assembly of the fixing elements:
Ensure the fixing elements do not interfere in the
displacement of the solenoid.

Avoid the use of very long screws that may reach
contact the coil.

For the appropriate thread depth, read each product's
data sheet.

Adjust the assembly position and use of
accessories on the same axis of sliding:
Make sure that during installation of auxiliary parts
on the shaft and plunger of the solenoid, this one
does not become damaged or does not lose
manufactured concentricity between the shaft and

the plunger. Shaft Plunger

L

Technical explanation
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PRECAUTIONS TAKING INTO ACCOUNT IN THE SOLENOID
MANIPULATION AND INSTALLATION

POLARIZED COIL CONNECTION:

In solenoids with magnets system is needed to
polarize properly the coil such as ERB, ERDI, ECI
VM and VM / ND series.

Example: Working principle of ERB serie
depending on polarization.

Locked position

Red cable: +Vdc
Black cable: -Vdc

Unlocked position
Red cable: -Vdc
Black cable: +Vdc

(F-S) Coil+magnet

)
wﬂ-J ’ - —
L]
) (F-S)Spring

F-S:Force-stroke

FREQUENCY OF USE IN NUMBER OF CYCLES
(only for the solenoids, the holding magnet are
exempt) :

The number of cycles of life depends on the materials
used to manufacture the slide guides, the conditions
of use, installation, loads ...

Measures to be taken:

If the number of operations is high (> 200 cycles per
day), we recomend using solenoids with friction
bearing with teflon layer.

Example: ERC, CU, ECH, ECR series.

If any doubt consult the technical department of
NAFSA.

NOT RESPECTING OF DUTY-CYCLES:
In case of not respecting the duty-cycles indicated
for each solenoid, two things can happen:
1) The solenoid is longer time under voltage than the
one indicated on duty cycle:

This can burn the coil and melt the plastic materials,
therefore, the guides may not slide properly and the
solenoid is disabled.

2) The solenoid is less time under voltage than
indicated in the duty-cycle:

The coil generates less heat and it is beneficial for
the solenoid.

ENVIROMENTAL WORKING CONDITIONS:

Adhesion of oil, dust and other strange material

in the slide guides of the solenoid:

If materials such as oils, dust or other material ingress
the sliding guides this can influence in the pushing
or pulling force as well as in the response time, with
the possibility that the solenoid doesn’t work properly
by seizure.

The solenoid should be away from water, dust and
hard environments in general, unless they are
specifically designed for this type of application. Some
materials are less resitant to acids or other chemical
agents.

Measures to be taken:

Complementary protective measures must be taken
and we must adapt the design for each case.

Room temperature higher than 35°C:

The higher the room tempertaure is (V13), the higher
the final temperature of the solenoid will be (V23),
this means less force. Read page 1.3, paragraph
"Temperature and Insulation".

Measures to be taken in case of problems:
Select a solenoid with a higher duty- cycle, read page
1.2, paragraph " How to obtain the duty-cycle":

PHYSICAL PHENOMENONS THAT MAY AFFECT
THE WORKING OF SOLENOID:

Magnetism:

Pay attention on the mounting position and direction
of the solenoid, and if it is surrounded by sources of
magnetic fields generation, which can influence in
the magnetic circuit of the soleinoid.

Measures to be taken:

The solenoid should be away enough from the source
of magnetic fields generation.

Temperature influence on the associated
electronics:

Due to the heat generated by the solenoid,
components with less resistance to heat, such as
semiconductors, can be damaged.

If the solenoid is assembled in a sealed box the heat
should be controled.

Measures to be taken:

Select a solenoid with a higher duty cycle, so less
heat will be generated for the same time of use.

FUSION OF PROTECTION ELEMENTS
(thermal switch, varistors, diodes...):

The overvoltages or the use of voltages higher than
the normal ones, can destroy the protection elements
of the solenoid.

Measures to be taken:

Add preventive measures in the supply circuit to
prevent abnormal power flows from reaching the coil
or using resettable thermal fuses.

Verify that the supply voltage corresponds with the
standard of the product.

DAMAGED COIL BY EXCESSIVE LENGTH OF
THE FIXATION SCREWS:

If the length of the g
screws is too long,

they can get into the Correct screw
coil, breaking the llenght =
cooper wire.

This can create
short- circuit in the
coil.

Excesive screw
lenght, avoid -

BROKEN LEADS :

Avoid pulling from supply leads, terminals...




Working principles

Simple-effect linear solenoids

ER SERIE: ERC SERIE: CU SERIE:
ECM SERIE: ECH SERIE:

&

ERD SERIE: Simple effect double coil linear solenoid

Displacement with
voltage by pulse coil

Work: puI
Posmon W|th ten5|on held

¢ by holding coil.

Displacement without volatge,
by external forces or by spring

Work:push

\ External
\switch

ERB SERIE: Bistable solenoids.

Dlsplacement with voltage

Work:

Hold position by magnets
and without voltage

Work: push

Hold position by

spring without voltage L
<—

Dispalcement by inverse polarizing pulse

and by spring

ECI SERIE: Linear bistable solenoids

Displacement
with voltage

Held position
by spring

Hels position

Displacement by \] by magnets

external force

ELECTRICAL LOCKING BOLTS: Active security

ER30/CCR Displacement with voltage
a’ :
CuU30
Ll
Closed lock,
Displacement without voltage with voltage
HOLDING ELECTROMAGNETS:
Holding

VEM SERIE
As.
i)

1
ERM SERIE [
|

T ]

BP1000/100 |_ electromagnets

st

Piece to be hold,
holding electromagnet
without voltage

| Piece to be hold,
holding electromagnet
with voltage

(JAFSA

Displacement with voltage

Work: puII Work: push

—3
°

Position with voltage

Displacement without voltage,by
external forces or by a spring

Working principles

ECR SERIE: Reversible linear solenoids.P A
usl

Coil 1 under voltage Pull

Coil 2 under voltage

ERDI SERIE: Reversible bistable solenoids

Coil A Coil B

Coil A with voltage

oo
Hold position by magnetsj

without voltage
Coil B with voltage

Hold position by magnets,
without voltage

DOOR HOLDING ELECTROMAGNET:

Holding
VEMS50/CP and VEM65/CP —Electromagnet
5
Holding !
electromagnets :7 -
1
Plate I :
Plate, holding Plate, holding
electromagnet electromagnet
without voltage with voltage

ELECTRICAL LOCKING BOLTS: Pasive secutity

CU20CP Displacement with voltage

y

P Closed lock,

*%T without voltage
Opened lock,
with voltage

MAGNETIC HOLDING ELECTROMAGNET:
Magnetic holding
VM SERIE VM/ND SERIE |_

electrmagnet
L |

ERMI 200/60 Piece to be hold, I.L

holding magnetic
holding electromagnet
without voltage

Piece to be hold,
holding magnetlc
holding electromagnet
without voltage
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Linear solenoids operating time

) : _
e Opte_ratmg Duty-cycle GESIEng Duty-cycle
© Type ime Type time
+3 (ms) 100% 40% 25% 15% 5% (ms) 100% 40% 25% 15% 5%
QO T openin 30 28 26 26 25 T openin 182 130 122 107 104
=Bl ER15/C pering ERC60-10/C [Sdiai
= T release 31 26 25 25 25 T release 117 85 81 72 70
T openin 36 30 27 27 25 T openin 190 137 129 114 112
2 ER20/C pening ERC60-20/C [StE
= T release 25 22 21 21 19 Trelease 124 93 8 79 78
© T openin 47 39 39 36 36 T openin 32 26 26 24 23
ol ER21/C peming cu20/c pening
S T release 35 31 31 29 29 Trelease 28 25 25 24 24
T openin 50 40 37 37 35 T openin 61 53 42 42 41
O e pening Cu30/C pening
T release 34 28 26 26 25 Trelease 44 39 33 33 32
T openin 64 51 49 46 46 T openin 125 98 92 86 82
ER30/C pening Cu40/C pening
T release 41 33 32 30 30 T release 75 60 57 54 51
T openin 65 52 49 46 4 T openin 29 20 19 17 15
ER30/CT pening ECM13-03/E [t b
T release 42 35 33 32 3 T release 15 14 14 14 13

T openin 71 56 55 50 48 T openin 29 20 19 17 15

ER35/C peniig ECM13-03/T [t
T release 48 40 40 37 36 T release 15 14 14 14 13
T openin 156 117 109 106 101 T openin 40 34 32 29 27

ER40/CT peniig ECM13-10/E [t
T release 103 81 76 75 72 T release 29 28 27 26 26
T openin 127 75 72 70 70 T openin 40 34 32 29 27

ER45-05/C pEniig ECM13-10/T [Iihtadi
T release 59 45 44 42 42 T release 29 28 27 26 26
T openin 1M1 87 83 81 81 T openin 44 40 38 37 34

ER45-15/C [l ECM19/E pening
T release 68 54 53 51 5 T release 39 39 38 38 36
T openin 125 102 90 82 76 T openin 44 40 38 37 34

ER48/ pening ECM19/T pening
T release 83 69 62 57 53 T release 39 39 38 38 36
T opening 127 96 81 81 80 T opening 67 ST 51 47 41
T release 82 62 59) 53 53 T release 65 63 60 58 55

T openin 181 128 120 105 102 T openin 67 57 5 47 41
ER60-05/C L ECM25/T i
T release 111 80 75 66 65 Trelease 65 63 60 58 55

ER50-15/C

ECM25/E

T openin 187 134 126 111 108 T openin 117 95 84 79 77
ER60-10/C G ECH40-10 U

T release 117 85 81 72 70 Trelease 70 57 51 48 46

T openin 187 134 126 111 108 T openin 203 160 137 127 116
ER60-10/CT [ i+ ECH50-16 i

T release 119 87 83 74 72 T release 131 106 92 86 80

SEPERRGEl 196 143 135 120 117 Topening 291 228 198 196 181
ER60-20/C i ECH65-15 iy

T release 126 95 90 81 80 Trelease 181 143 125 124 115

Topening 43 35 33 30 28 Topening 410 352 284 269 241

ERC25-04/CC ECH75-20
T release 25 20 19 17 16 T release 256 222 181 172 156
T openin 61 48 45 43 43 T openin 651 488 417 332 307
ERC30/C PERINS ECH90-25 PERINS
T release 41 33 32 30 30 T release 399 301 259 208 193
T openin 64 52 52 49 46 Topening 784 592 517 504 456
ERC35/C PEming ECH110-45 |[tasi
T release 45 37 37 36 34 T release 485 371 326 318 290
T openin 110 84 81 73 72 T openin 1272 985 877 829 773
ERC45501 PEming ECH1 peming
T release 68 53 52 50 47 T release 781 610 545 517 484
e [opening 122 91 7676 71 [TEST CONDITIONS: .
(0] ing time: elease time:
islesss 8 62 3 o3 20 -S%T;:g% ;rl.?;plied under standard -Standard spring for each solenoid
voltage type )
-Coil stabilized at its working -Without load on the solenoid shaft
temperature -Horizontal assembly position
-Load tested: the 70% of the solenoid -Standard stroke for each solenoid
force type

r I -Horizontal assembly position
Any variation on these test conditions can change “Standard stroke for each type

the operating time -Test temperature 20°C
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N
9
ER SERIES :
=
Q
ER serie electromagnets are simple effect linear solenoids where the stroke movement from initial to 8
final position is made by electromagnetic forces, the return to initial position is made by external force .
or by a spring incorporated to the solenoid. 8
£
Structure, basic elements: "g
. Magnetic body: =
Magnetic body It is the metal piece containing the coil, o
the core and the fixing holes of the i)
solenoid. o
_ £
Coil: 1)
It receives the electric energy to create
the magnetic field.
o Plunger:
?\) It is the piece that moves inside the coil,
Plunger and it has a non-magnetic shaft fixed toit.

To work pulling, the element to activate

) must be fixed to the plunger. To work
Coil pushing, the element to activate must be
fixed to the axis.

Terminals

Data sheet rated values conditions:

The values of the magnetic force (Fm) depending on the stroke, are obtained in the following conditions:
Room temperature = 35°C
Coil stabilized at its working temperature.

Rated voltage equal to 90% of the standard one. S rond ﬂfe'w;?g‘f’?htg
Solenoid working in horizontal position. magnetic body not to

damage the coil

Important: The fixation

Effective force (Fh) is obtained from magnetic force (Fm).

-When the solenoid pulls upwards:

Effective force = Magnetic force - Plunger weight 8
-When the solenoid pulls downwards: 3_1
Effective force = Magnetic force + Plunger weight @—l

-When the solenoid pulls in horizontal position:

Effective force = Magnetic force =

-For the units with incorporated return spring:

Effective force = Magnetic force - Spring force + Plunger weight

Terminals placement: Assembly panel

A B C D
—— ’ (o IH : [R— IH :

The mounting of the specification sheets is the standard one, under demand they can be mounted in the different
positions shown above. It must be specified in the order. Under demand, terminals can be replaced by flying leads.
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[72]
i)
2
-3l Chart: force-stroke
©
D Duty- cycle Return
ot Type Stroke (mm) y-cy Sprinf
8 100% 40% 25% 15% 5% force (N)
(- inni = . . . 1 .
k= ER15/C Beginning of stroke s1=5 0.3 0.5 0.8 2.5
kS End of stroke so=0 4.9 7.9 9.8 12.2 16.5
% ER20/C Beginning of stroke s1=5 0.8 21 2.8 4.1 6.8 0.25
® End of stroke so=0 2.6 4.9 6.2 7.7 11.2 0.44
g. ER21/C Beginning of stroke s1=10 1.3 2.3 3.1 4.1 6.2 0.2
-(/_) End of stroke so=0 1.8 2.9 3.8 5 7.4 0.4
ER25/C Beginning of stroke s1=5 2.5 5.4 79 10 17 0.29
End of stroke so=0 71 173 213 244 319 0.65
Beginning of stroke s1=8 2.9 5.6 7.8 1.4 19.7 0.59
ER30/C ginning
End of stroke so=0 7.7 12 13.8 21.5 35 1.57
Beginning of stroke s1=8 2.8 55 7.7 11.3 19.6 0.59
ER30/CT L
End of stroke so=0 7.6 11.9 13.7 214 349 1.57
Beginning of stroke s1=12 ~ 1.5 4,3 7.5 106 17.3 0.39
ER35/C 3
End of strokeso=0 - 4.5 10.9 14.7 16.6 31 1.57
ER40/CT Beginning of stroke s1=5 |=E 29 6.5 13 16.5 43
End of stroke so=0 8 26.1 415 684 745 121.8
Beginning of stroke s1=5 ° 0.1 6.3 106 144 35 3
ER45-05/C =
End of stroke so=0 ,,% 59.9 113.3 160.6 1925 2345 3.62
Beginning of stroke s1=15 8 SRS 7,3 10 15.5 27 1.76
ER45-15/C o
End of stroke so=0 g 9.3 208 319 453 713 3.62
Beginning of stroke s1=8 9,1 19,5 26,7 32,5 451
ER48/T L
End of stroke so=0 36,2 42,8 484 504 654
ER50-15/C Beginning of stroke s1=15 6.7 13 16 23 37 1.76
End of stroke so=0 225 41 52.7 67.9 99.3 3.62
ER50-15/CT Beginning of stroke s1=15 6.5 128 158 228 36.8 1.76
End of stroke so=0 22.3 40.8 525 67.7 991 3.62
Beginning of stroke s1=5 7 18 28 47 96 3.76
ER60-05/C it
End of stroke so=0 155 192 296 346 382 4.3
ER60-10/C Beginning of stroke s1=10 12 24 32 44 80 3.21
End of stroke so=0 556 95.5 121.7 1525 200.8 4.3
ER60-10/CT Beginning of stroke s1=10 116 236 316 436 796 3.21
End of stroke so=0 55.1 95.1 121.3 152.1 2004 4.3
Beginning of stroke s1=20 9.2 16.7 215 285 50 2.12
ER60-20/C gining
End of stroke so=0 27.2 60.5 87.7 103.6 150.2 4.3

The values of force-stroke and the return spring are in Newton (N), solenoid in horizontal position and without return spring.




CUSTOMIZATION: ER SERIE
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The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the

most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch

required.

1. ELECTRICAL CUSTOMIZATION:
a) Integrated electronics over the coil:

a.1)For peak supression a.2) Thermal protection
Examples: Examples:
. Thermal fuse
*Free wheel diode *Varistor *The thermic resettable
Py ° ° ° polyswitchs are used in coils with
low duty cycles against
overheating, caused by long time
" under voltage and not respected
L L Free Vac the duty cycle times.
- Vdc Z wheel Coil @ (\DVaristor Coil  Itcan be used also as timer.
diode ~ Vde
Y ® ® O

With Vdc as protection of free wheel a.3) For rectification
diode against reverse polarity

Examples:

*Half wave
rectification, with
free wheel diode
and varistor input
protection.

*Free wheel diode+second diode
to protect the free wheel diode
against reverse polarity

a.4) PWM electronics integration:

It consists on feeding the electromagnet through an electronic PWM (Pulse width modulation).
This device will iniattially provide the solenoid with its nominal voltage and after a while, which
will be higher than the one needed to complete it’s stroke, the voltage entering to the solenoid
will be reduced by the PWD to the selected ratio. For instance, the most common reduction
ratio values are 1:2 or 1:3. Once the voltage is reduced it will be maintained in it’s value untill
the supply to the solenoid is off, once off, the system resets and when the solenoid works
again, the cycle is repeated.

The idea is to make the solenoid to be 100% duty-cycle, but with a big force when the stroke
has to be done, the force of a reduced duty cycle, as per example 25%, so it can be feeded
long as required but without the risk of burning.

The solution is used when the initial stroke force in a 100% duty-cycle solenoid isn't enough
or in those cases where a lower heating of the solenoid is required. For example, a 12Vdc and
ED100% solenoid can be feeded at 24VDC throught an PWM electronic and if it has 1:2 ratio,
the solenoid will first see the 24VDC so it will complete the stroke with 4 times more power,
so with the force of a 25% duty cycle, then when the voltage is reduced to 12VDC the duty
cycle will be 100%.

b) Cable length modification and terminal or connector mounted over cables:

In all ER models terminals can be replaced by supply cables. The standard length of cables
is 250mm, this dimension can be modified to customer requirement.

Likewise, many different kind of terminals or connectors may be added to tha cables.

c) Intermediate duty-cycle manufacturing:

NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends
on the model and the voltage associated with it. For any special requeriment, please ask
NAFSA.

2. INSULATION CLASS CUSTOMIZATION:
In the ER serie maximum insulation class can be obtained is F (155°C),

3. PROTECTION RATE IP (EN60529) CUSTOMIZATION:
Standard models are IP0O0, but IP40 can be obtained to the mechanical part and IP65 to the
electrical part by coil overmolding process.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.

With Vdc as protection of free wheel

diode against reverse polarity

Varistor to protect the diodes
against reverse polarity

*PWD over coil

Example 1:
ER30CCREC

*PWD over the cables

Example 3:
ER20CCF

Example 4:
ER20-07.01.

Example 5:

Example 2:

Simple effect linear solenoids
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CUSTOMIZATION:ER SERIE

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

4. MECHANICAL CUSTOMIZATION:

4.1) Shaft modifications: Length and shape can be modified. If it has not any function, it can be removed depending
on the model, this would mean use exterior springs instead of internal ones.

a) Flat b) Spherical c) Threaded d) Transverse hole e) Grooved f) Threaded hole

4.2) Plunger modifications: Length and shape can be modified

g &F & F

a) Flat b) Threaded hole c) Fork joint d) Flat faces e) Grooved

4.3) Fixing holes modification:

Customized model
with extra holes:

Standard model:

4.4) Return spring force modification:

ER serie electromagnets are linear simple effect solenoids, where the stroke movement from initial to the final position is
made by electromagnetic forces, and the return to initial position takes place because of external forces or an incorporated
spring (depending on the type). The force of the spring is limited to returning the plunger to the initial position. If more force
is required, spring can be modified but we will have to take in mind the duty-cycle. Each duty-cycle has a limitation to
increase the spring force, as this force will be deducted to the solenoid push/pull force.

In the cases that spring is not required, solenoid can be ordered without spring or it can be removed manually.

4.5) Stroke modifications:
The standard stroke is limited by the usefull length of shaft, in some cases the stroke can be modified: decreasing or
increasing it in case that solenoid has enough ativation force. These modifications can be made by customer or NAFSA.

Example:

Stroke decrease:
Inserting a plastic
bearing, this can be
made by NAFSA or the
customer

Example:

Stroke increase:
Shaft has been
enlarged to increase
the stroke, This
modifcation only can
be made by NAFSA.

4.7) Fastening element
added as Fork joints
DIN71752:

4.6) Position detection
system integration:

Example:
ER45-10/BT1

Example:
ER45-10/E

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.




ER15/C TYPE

Protection rate: IPO0
Insulation class: B (130°C)
Cycle-duration: 2minutes
Standard stroke "s": 5mm
Temperature rise "AV31": 70°C
Work: pull / push

Incorporated return spring: NO

Duty-cycle ED(%)
Abs. Power at 20°C (W) 3 75 12 20 60
Minimum force (N) 0.3 0.5 0.8 1 2.5 1)Vo|tage under demand:

Max time under voltage(s o 48 30 18 6 They can be manufactured at any voltage
between the maximum and minimum

voltage shown in the chart.

Simple effect linear solenoids

Plunger weight (g) 11

Solenoid weight (g) 39
2)The duty-cycles described in the chart

Duty-cycle Standard voltages Under demand are standard, they can be manufactured

voltages in any intermediate cycle.
ED% vDC vDC VAC

12 24 48 100 125 205] 110 230 3)If any variation from the original is
© o o o Xx X X X x 3 8 x x needed, please ask us.
o o o] o X X X X x 3 8 x x
z g z g g 2 i ’; ’)‘( 2 lgg ’; i 4)Earthing is recommended if the metallic
parts are accessible.
o o (o] o [o) o] o) X x 6 230 x x
o = Available ; x = Unavailable
Solenoid under voltage Force-stroke curve

’ Threaded hole M3x5 depth

——ED5%; F(0Omm)=16,5N
@ \ =——ED15%; F(Omm)=12,2N
R 6 ——ED25%; F(Omm)=9,8N
——ED40%; F(0mm)=7,9N
Terminals free- 14 —ED100%; F(Omm)=4,9N
150mm lenght 5
M3 \
B d—
z, \
- z
4 holes: - £
Two in each face - o Y
| = 3 |
= S
N o \
)
I8 m i . \\
; S« .
-_———.___ T
RINER.
R%)
o 0 |
S Il 0 1 2 3 a4 5
=
“ - ¢ Stroke"s" (mm)
7

Calculation of the effective force: see pages 1 and 10

Ordering code: ER15/C --V ED---% - Mounting position

Example: Standard voltage:24Vdc Duty-cycle: ED100%: Position when mounted A: ER15/C 24Vdc ED100% A
Standard voltage:12Vdc Duty-cycle: ED15%: Position when mounted C: ER15/C 12Vdc ED15% C

For fixation and positions (A,B,C,D) of the solenoid: see page 10
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ER20/C TYPE

Product with lead:

Protection rate: IPOO

Insulation class: B (130°C)
Cycle duration: 2 minutes
Standard stroke "s": 5mm
Temperature rise "AV31": 70°C
Work: Pull/Push

Incorporated return spring: YES

Reference:
ER20/CC--V ED--%

Duty-cycle ED(%) 40
1 16 60

Abs. Power at 20°C (W) 55 1 24

Max time under voltage(s o 48 30 18 6 They can be manufactured at any voltage
X between the maximum and minimum

Plunger weight (9) 12 voltage values shown in the chart.

Solenoid weight (g) 45 2)To feed in alterning current the solenoid

will have a rectifier incorporated in the

Duty-cycle Standard voltages Under demand coil.
voltages 3)The duty cycles described in the chart
ED% | e are standard, they can be manufactured

6 12 24 48 100 125 205|110 230 VM®®  in any intermediate cycle.
6 o o o X X X X x 3 8 x x 4)If any variation from the original is
© o o o o o x x x 3 125 x x needed, please ask us.
g 2 g 2 z g ’; i ))‘( 2 128 ’; i 5)Earthing is recommended if the metallic
parts are accessible.
o o o o] o (o) o X X 6 230 x x
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force- stroke curve

1

- 10 ——ED5%; F(Omm)=11,2N
EN ——ED15%; F(Omm)=7,7N
9 ——ED25%; F(Omm)=6,2N
] ——ED40%; F(Omm)=48SN
~L—j Faston terminals 8 —ED1_00%; F(Omm)=2,6N
28x0,5 = =Spring ER20/5
b2 7 ™~
<
Z s
M3 £ s —
— 8
S | £ 4 —
|
[ L [—
! [aa)
. 1 N 3 ~.
~ oN .
' [SN] "'\
2 —
\
z Al ~ T —
el o o~ N
Q Se) T S = - e e em . —(— e
g < 0 -
. LI 0 1 2 3 4 5

Stroke "s" (mm)

N
o=
~

Calculation of the effective force: see pages 1 and 10

Ordering code: ER20/C --V ED---% - Position when mounted - Spring

Example: Standard voltage:24Vdc Duty-cycle: ED100%: Position when mounted A: With spring : ER20/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty-cycle: ED15%: Position when mounted C: Without spring : ER20/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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Product with leads:

ER21/C TYPE

Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 2 minutes
Standard stroke "s": 10mm
Temperature rise "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

Reference:
Duty-cycle ED(%) ER21/CC--V ED-%

Abs. Power at 20°C (W) 6 14 24 35 100

Max time under voltage(s o 48 30 18 6 They can be manufactured at any voltage
X between the maximum and minimum
Plunger weight (9) 12 voltage values shown in the chart.
Solenoid weight (g) 62 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the

Duty-cycle Standard voltages Under demand coil.

. voltages 3)The duty cycles described in the chart
ED% N are standard, they can be manufactured

6 12 24 48 100 125 205|110 230 in any intermediate cycle.
U/ o o o o o x x x x 3 M0 x x 4)If any variation from the original is
40% o o o o o o X X x 4 165 x X needed, please ask us
0 T : . .
fgof’ g Z g g g g g i ))‘( g ggg i i 5)Earthing is recommended if the metallic
0 .
5% X O o o o o o X x 9 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
%2 10 | | |
il I = ED5%:; F(Omm)= 7,4N
9 ——ED15%: F(Omm)= 5N
‘ M3 - 8 ——ED25%; F(Omm)= 3,8N
I = ED40%; F(Omm)= 2,9N
&
7 —ED100%; F(0mm)=1,8N
— Spring ER21/5
- . pring //-\
' i £ 6 =~ =
Q «x : e
E
L 5
[4H]
5 4 N
. w J
@
%Jg SR 3 ~— 4,_-—-'-""'-'-/_\
N 1
” L2 ) L
s 2 7 2
“ - il —~
.
1
v N - P P —
~ 0 |
1 0 2 4 6 8 10
Terminals Stroke "s” (mm)
Faston de 28x05

Calculation of the effective force: see pages 1 and 10

Ordering code: ER21/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER21/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER21/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN

Simple effect linear solenoids
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)

©

<Ml ER25/C TYPE -~

= Product with leads:

()

o Protection rate: IPOO

n Insulation class: B (130°C)

E Cycle duration: 2 minutes

O Standard stroke "s": Smm

(- Temperature rise "AV31": 70°C

= Work: pull/push

o Incorporated return spring: YES

(V)

= .

[} Duty-cycle ED(%) REEzrg?ggv ED--%

<o Abs. Power at 20°C (W) 75 17 25 38 95

=3

E Minimum force (N) 2.5 54 7.5 10 17 1)V0|tage under demand:

.U_) Max time under voltage(s co 48 30 18 6 They can be manufactured at any voltage
Plunger weiaht (o 15 between the maximum and minimum

_ . voltage values shown in the chart.
Solenoid weight (g) 85 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the

Duty-cycle Standard voltages Under demand coil.

) voltages 3)The duty cycles described in the chart
ED% e YAC are standard, they can be manufactured

- 6 12 24 48 100 125 205] 110 230 in any intermediate cycle.
U/ o o o o o o Xx X x 3 140 x x 4)If any variation from the original is
©c o o o o o o Lx x5 790 x X needed, please ask us
oo o o o o o X X 5 230 x x v IS ;
5)Earthing is recommended if the metallic
—_ I i I . - arts are accessible
X O o (o) o o o X x 9 230 x x P ’
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
3
| :
S % ——ED5%; F(Omm)=310N
Ef_ ——ED15%; F(0mm)=24 4N
H 3 ~——ED25%; F(0mm)=21,3N
- ——ED40%; F(0mm)=17 3N
— ! o 20 ——ED100%: F(Omm)=7,1N
| = ‘ | — -Spring ER25/5
(o)
: & N g 15
E
L
8
R E 10 _--—-'—'-'—-—_——-—
% N [ ————
£ )
5
i
L‘\l“ 0——--——-—-——_--—
0 1 2 3 4 5
Stroke "s" (mm)
Terminals ‘
Faston 28x0,5 L 20 -

Calculation of the effective force: see pages 1 and 10

Ordering code: ER 25/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER25/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER25/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN




ER30/C TYPE

Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 2 minutes
Standard stroke "s": 8mm
Temperature rise: "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

8 20 30 50 120
29 56 78 114 197
Max time under voltage(s co 48 30 18 6

Plunger weight (g) 25
Solenoid weight (g) 140

Duty-cycle ED(%)
Abs. Power at 20°C (W)
Minimum force (N)

Duty-cycle Standard voltages Under demand

voltages

(JAFSA

Product with leads:

L=250mm
Reference:
ER30/CC--V ED--%

1)Voltage under demand:

They can be manufactured at any voltage
between the maximum and minimum
voltage values shown in the chart.
2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

3)The duty cycles described in the chart
are standard, they can be manufactured
in any intermediate cycle.

6 12 24 48 100 125 205/110 230 4)If any variation from the original is
O/l o o o o o o X o o 3 200 24 230 needed, please ask us.
L3l o o o o o o o o o 5 230 50 230 5)The terminals can be changed by
25% o o o o o o o o o 6 230 75 230 leads.
3 o o o o o o o x o 6 23 125 230 6)Earthingis recommended if the metallic
5% X o o o o o o X X 9 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
1?2
. 30
— ==ED5%; F(0mm)= 31N
——ED15%; F(Omm)= 21,5N
- ——ED25%; F(Omm)= 13,8N
o ‘ =R 25 ——ED40%; F(Omm)= 12,4N
1 \ ——ED100%; F(Omm)= 7,7N
— i == Spring ER30/5
erminats
Faston 28x05 . 20 S T
M3 =
- z
= £ 15
°
| g
~ 3 _ £ ™
f— [ 10 .
[S'eY
| s \_____
5
\
lég‘ N e el e e e S
. ~ -
R 0
5 1 2 3 4 5 6 7 8
S L L] Stroke "s" (mm)
M5
O Calculation of the effective force: see pages 1and 10

Ordering code: ER30/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER30/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER30/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10

Spring yes: RS; Spring no: RN

Simple effect linear solenoids
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(72}
©
<3 ER30/CT TYPE e
= Product with leads:
()
(@) Protection rate: IPOO
n Insulation class: B (130°C)
E Cycle duration: 2 minutes
O Standard stroke "s": 8mm
(- Temperature rise "AV31": 70°C
== Work: pull/push
o Incorporated return spring: YES L=250mm
()
= Reference:
TR Duty-cycle ED(%) ER30/CTC-V ED--%
% Abs. Power at 20°C (W) 8 20 30 50 120
P : They can be manufactured at any voltage
n BTG UG VO EERlE G I O 5 between the maximum and minimum
Plunger weight (g) 32 voltage values shown in the chart.
; - 2)To feed in alterning current the solenoid
Salenoidiiveightilg) Ll will have a rectifier incorporated in the
coil.
Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart
ED% VDG VDCVO'tage\ﬁAC are standard, they can be manufactured
in any intermediate cycle.
- 6 12 24 48 100 125 205 4)If any variation from the original is
O/l o o o o 0 o X o o 3 200 24 230 needed, please ask us.
©o o o o o o o o o 5 280 50 280 5)The terminals can be changed by
o o o o o o o o o 6 23 75 23 leads.
©o 0o o o o o o x o 6 230 125230  6)Earthing is recommended if the metallic
Xx o o o o o o Xx x 9 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
12 2%
- 30 ——ED5%; F(Omm)= 31N
——ED15%; F(0mm)= 21,5N
R ——ED25%; F(Omm)= 13,8N
« I R 25 ——ED40%; F(Omm)= 12,4N
. =——ED100%; F(Omm)= 7,7N
‘ == Spring ER30/5
Faston terminals 20 o . L
28405 ———
- z
E
= & 15
8
5
uj — '8 -\
y & 10 \
. S \"—-._;
QF
5 P —
™=~
N 0 Rt el
- o 1 2 3 4 5 6 7 8
RS Stroke "s" (mm)
L4 Calculation of the effective force: see pages1 and 10

Ordering code: ER30/CT --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER30/CT 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER30/CT 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN




(JAFSA

Product with leads:

Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 2 minutes
Standard stroke "s": 12 mm
Temperature rise "AV31": 70°C

Work: pull/push
Incorporated return spring: YES

L=250mm

Reference:
Duty-cycle ED(%) (100 [ 40 [ 25 | 15 | 5 | ER35/CC--V ED--%
9 20

15
Abs. Power at 20°C (W) 35 60 150

: They can be manufactured at any voltage

HRBEITE UEr v EERls G NSO 5 between the maximum and minimum

Plunger weight (g) 34 voltage values shown in the chart.
- : 2)To feed in alterning current the solenoid

Solenoid weight (g) 100 will have a rectifier incorporated in the

coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

voltages are standard, they can be manufactured
0, b
ED% S Y in any intermediate cycle.

Simple effect linear solenoids

6 12 24 48 100 125 205/110 230 4)If any variation from the original is
100% o o o 0 o o o o 4 230 36 230 needed, please ask us.
40% o o o o o o o o 5 230 75 230 5)The terminals can be changed by
25% [o) o) o o o) o) o) o 6 230 105 230 leads.
15% o o o o o o X o 8 230 180 230 = 6)Earthing is recommended if the metallic
5% o o o o) o o X x 12 230 x x parts are accessible.
Layout: o = Available ; x = Unavailablee
Solenoid under voltage Force stroke curve
i} 24
30
=—ED5%; F(0mm)=31N
S ——ED15%; F(0mm)=16,6N
~—ED25%; F(0mm)=14,7N
= 25 ——ED40%; F(0mm)=10,9N
\ ——ED100%; F(Omm)=4,5N
Terminales Faston 28x05 = =Spring ER30/5
M3 20 \ /,-—
al Z \
£
-~ = 16
gl |3 g \
— g B
| S 10
5 ~N ]
LN
= : ®
| 5 —
: & | 1~ —-_ e e - - \
& | oo 0 = = -
S Ll 0 2 4 6 8 10 12
i M5 Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 10

Ordering code: ER35/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER35/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position B: Without spring : ER35/C 12Vdc ED15% B RN

For fixation and positions (A,B) of the solenoid: see page 10 ;  Spring yes: RS; Spring no: RN
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ER 40/CT TYPE

Protection rate: IPO0
Insulation class: B (130°C)
Cycle duration: 3 minutes
Standard stroke "s™: 15 mm
Temperature rise "AV31": 70°C
Work: pull

Incorporated return spring: NO

Duty-cycle ED(%) 100 40 | 25 | 15 ] 5_

25
Abs. Power at 20°C (W) 13 27 44 76 218
Minimum force (N) 29 65 13 165 43

Max time under voltage(s 0 60 38 23 8 1)Voltage under demand:

Plunger weight (g) 65 They can be manufactured at any voltage

: : between the maximum and minimum
Solenoid weight(g) Lol voltage values shown in the chart.
2)To feed in alterning current the solenoid
Duty-cycle Standard voltages Under demand will have a rectifier incorporated in the

voltages coil.
0, . .
ED% CCMMVCI  5)The duty cycles described in the chart
6 12 24 48 100 125 205|110 230 are standard, they can be manufactured

%)
e
o
c
Q@
o)
(72]
—_
®
0]
i
=
o
=
o
Q@
S
£
w

<
R

M o o o o o o o o o 6 230 31 230 in any intermediate cycle.
40% X o o o o o o o o 8 230 64 230 4)If any variation from the original is
3l x o o o o o o o o 9 230 104 230 needed, please ask us.
(7l x o o o o o o X o 11 230 180 230 5)Earthing is recommended if the metallic
X X 0o o o o o X X 24 230 x X parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve

£~
L= §

80
—=ED 5%; F(0mm)=121,8 N
——ED15%; F(0mm)= 74,5 N
=2l = 70 -ED25%; F(0Omm)= 68,4 N
b
\ —ED40%; F(Omm)= 41,5 N
60 —ED100%; F(Omm)= 26,15 N
3
= 50
2 Supply leads £
Section=1x0,5mm? &
Lenght=250mm § 40 \
, ; 30—
N Sl ; \ . = — \
o : " .
o) f .
Ty 7
g ) \
] s 0 ]
% o 0 5 10 15
o @77
IS Stroke "s" (mm)
[ I |

Calculation of the effective force: see pages 1 and 10

Ordering code: ER40/CT --V ED---%

Example: Standard voltage:24Vdc; Duty cycle: ED100%: ER40/CT 24Vdc ED100%
Standard voltage:48Vdc; Duty cycle: ED15%: ER40/CT 48Vdc ED15%
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Product with leads:

ER45-05/C TYPE

Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 3 minutes
Standard stroke "s": 5mm
Temperature rise "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

L=250mm
Reference:

Duty-cycle ED(%) 40 | 25| 15| 5 | ER45-05/CC--V ED--%

15
Abs. Power at 20°C (W) 2 30 48 80 240

1
Minimum force (N) 0.1 6.3 106 144 35 1)Voltage under demand:
e tme under votage(s) [IRCHRCORIE MIE MR Theycan be manaclrod ot ny vlago
Plunger weight (g) 59 voltage values shown in the chart.
Solenoid weig o) 2)tofoed i alleming ourent he olnl
Duty-cycle Standard voltages Under demand g()){!he duty cycles described in the chart

o VAC VDCVO'tage\S/AC are standard, they can be manufactured
in any intermediate cycle.

Simple effect linear solenoids

110230 4)If any variation from the original is
100% [oINe) o o o o) [o) [o) o 5 230 34 230 needed, please ask us.
L/ X o o o o o o © o 7 230 86 230 5)The terminals can be changed by
25% X o o0 O o o o X o 9 230 136 230 leads.
{573 x o o o o o o X o 11 230 230 230 = 6)Earthing is recommended if the metallic
5% X X 0 © o) o o X x 16 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable

Solenoid under voltage Force stroke curve
M 4

~T<—

160

19

——ED5%: F(0mm)=234,5N
——ED15%; F(0mm)=192,5N
M4 - 140 ——ED25%; F(Omm)= 160,6N
——ED40%; F(0mm)=113,3N
=ED100%; F(0Omm)=59,9N
— -Spring ER45/5

120

2 l_
Lo
L~
//

I
: 3 100
- LA H
w| = = £ \
g : 80
5 |||l M5 3 \
e
60 AN N
- \
s \ —
| 40 \ ~
- o < 20 \\\____u_;
N ~ ‘-—_____
o \\__ [ ——
0 — ﬁ —
0 1 2 3 4 5
L Stroke "'s" (mm)
32
Faston Terminals 6,3x0,8 Calculation of the effective force: see pages 1 and 10

Ordering code: ER45-05/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER45-05/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER45-05/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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ER45-15/C TYPE

Protection rate: IPOO

Insulation class: B (130°C)
Cycle duration: 3 minutes
Standard stroke "s": 15mm
Temperature rise "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

Duty-cycle ED(%)

Abs. Power at 20°C (W) 30 48 80 240
Minimum force (N) 73 10 155 27
Max time under voltage(s °© 60 38 23 8
Plunger weight (g) 59

Solenoid weight (g) 285

w N

Simple effect linear solenoids
.(.Q -

Duty-cycle Standard voltages Under demand

voltages
ED% vDC VAC
100 125 205] 110 230

Product with leads:

Reference:
ER45-15/CC--V ED--%

1)Voltage under demand:

They can be manufactured at any voltage
between the maximum and minimum
voltage values shown in the chart.
2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

3)The duty cycles described in the chart
are standard, they can be manufactured
in any intermediate cycle.

1 4)If any variation from the original is
o o o o o o o 5 230 34 230 needed, please ask us.
X o o o o0 O o0 o o 7 230 86 230 5)The terminals can be changed by
X 0 o o o o o X o 9 230 136 230 leads.
X o o o o0 o Oo X o 11 230 230 230 = 6)Earthing is recommended if the metallic
X X 0o o o o o X x 16 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
M
60 T T I
——ED5%; F(Omm)=71,3N
- ——ED15%; F(Omm)=453N
50 \ ——ED25%;F(0mm)=319N ||
M 4
= ——ED40%; F(0mm)=20,8N
—q | o ——ED100%; F(Omm)=9,3N
- =Spring ER45/5
40
« F S =
' £
L1 9 =E
@ o |.|_ 30 \\_/\ L —
s o N \
5 L1l M5 8
i S
1 20
|
\ .
8 10
S ~~ N
\
0
M 4 25 5 7.5 10 12,5 15
32 Stroke "s" (mm)
Faston Terminals 6,3x08 Calculation of the effective force: see pages 1 and 10

Ordering code: ER45-15/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER45-15/C 24Vdc ED100% A RS
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER45-15/C 12Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN




ER48/T TYPE

Protection rate: IPO0
Insulation class: B (130°C)
Cycle duration: 3 minutes
Standard stroke "s": 8mm
Temperature rise "AV31": 70°C
Work: pull

Incorporated return spring: NO

Duty-cycle ED(%) 4

0
Abs. Power at 20°C (W) 15 35 54 89 271

Simple effect linear solenoids

Minimum force (N) 9.1 195 26.7 32.5 45,1
: 1)Voltage under demand:

WENSIUCIISETRIEEON < 60 38 23 8 They can be manufactured at any voltage
Plunger weight (g) 66 between the maximum and minimum
. . voltage values shown in the chart.
Solenoid weight (g) 292 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the

Duty-cycle Standard voltages Under demand coil.
. voltages 3)The duty cycles described in the chart
ED% vbe VAC VDC | VAC are standard, they can be manufactured

6 12 24 48 100 125 205|110 230 in any intermediate cycle. o
o o o o o o o o 5 230 34 230 4)If any variation from the original is
o o o o o o o o 7 230 8 230 nheeded, please ask us.

o o o o o o x o 9 230 136 230 5)The connector can be changed by
©o o o o o o x o 11 230 230 230 leads. _ _
X o o o o o x x 16 230 x  x 6)Earthing is recommended if the metallic
Available ; x =Unavailable
Solenoid under voltage Force stroke curve
Supply cables 70
05mm; L=160mm ——ED 5%; F(Omm)= 65,4N
e==ED15%; F(Omm)=50,4N
60 ~==ED25%; F(Omm)=48,4N
D~
m w==ED40%; F(Omm)=42,8N
\ «=ED100%; F(Omm)=36,2N
PUL Lover 50 "““\
L=155mm -
= P———
Connector VH 3z -
2 “”“’”%,g 183 E 0 \
Q S
5 \ —~—— \
Bd | 7@—* \ \\ -
4 holes — IS SN \
2 in each face - 20 N
S|
¢ \
Lal
" - 10 \

1

Stroke"s"”
1
5
=
¢ 38
o
o
N
()}
[e¢]

- Stroke "s" (mm)

o B

Calculation of the effective force: see pages 1 and 10

Ordering code: ER48/T --V ED---% - Mounting position

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: ER48/T 24Vdc ED100% A
Standard voltage:12Vdc Duty cycle: ED15%: Mounting position C: ER48/T 12Vdc ED15% C

For fixation and positions (A,B,C,D) of the solenoid: see page 10
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n

©

<Ml ER50-15/C TYPE . _

qc) Product with leads:

o) Protection rate: IPOO

n Insulation class: B (130°C)

E Cycle duration: 3 minutes

o) Standard stroke "s": 15mm

(- Temperature rise "AV31": 70°C

== Work: pull/push

- Incorporated return spring: YES

3 L=250mm

= Reference:

) Duty-cycle ED(%) 40 ER50-15/CC--V ED--%

% Abs. Power at 20°C (W) 14 35 56 93 280

E Minimum force (N) 67 13 16 23 37 1)V0|tage under demand:

R v ime uncer vorce(s) JRERICTNERIESI: They canbe manufscured st any votage
Plunger weight (g) 71 voltage values shown in the chart.

; - 2)To feed in alterning current the solenoid
Salenoidiiveightilg) 365 will have a rectifier incorporated in the
coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

e VDCvoItagesAC are standard, they can be manufactured
in any intermediate cycle.
1 100 125205 4)If any variation from the original is
o o o o o o o 6 230 41 230 needed, please ask us.
X o o o o o o o o 9 230 100 230 @ 5)The terminals can be changed by
X o 0o o o o o X o 11 230 160 230 leads.
X X o o o o o X o 15 230 230 230 = 6)Earthing is recommended if the metallic
X X 0o o o o o X x 24 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve

125 32

60

——ED5%:; F(0mm)=99,3N
——ED15%; F(0mm)=67,9N
——ED25%; F(0mm)=52,7N
——ED40%; F(Omm)=40,95N
N ——ED100%; F(Omm)=22,5N
— -Spring ER45/5

40
4]
o

g

Faston Terminals 6,3x0,8 /
40 /
M 3 —
E
© L 30
s | N
e
M4~ S \\._ L N
— 20 =
! el
S 18 - \
g o P —
10
K ~ = = - -
s 3 I
5 0

4 0 25 5 7.5 10 125 15
M5
. Stroke "s" (mm)

P % Calculation of the effective force: see documents 1 & 10

Ordering code: ER50-15/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER50-15/C 24Vdc ED100% A RS
Standard voltage:48Vdc Duty cycle: ED15%: Mounting position B: Without spring : ER50-15/C 48Vdc ED15% B RN

For fixation and positions (A,B) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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Product with leads:

ER50-15/CT TYPE
Protection rate: IPO0

Insulation class: B (130°C)

Cycle duration: 3 minutes

Standard stroke "s": 15mm
Temperature rise "AV31": 70°C

Work: pull/push
Incorporated return spring: YES

L=250mm
Reference:

Duty-cycle ED(%) 100 ER50-15/CTC--V ED--%

Simple effect linear solenoids

Abs. Power at 20°C (W) 14 35 56 93 280
Minimum force (N) 67 13 16 23 37 1 )Vo'tage under demand:

: They can be manufactured at any voltage
Max time under voltage(s) |RUNEECCRIES g between the maximum and minimum
Plunger weight (g) 85 voltage values shown in the chart.
Solenoid weight (g) 380 2)To feed in alterning current the solenoid

will have a rectifier incorporated in the
coil.
Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

o VAC VDCVO'tage\S/AC are standard, they can be manufactured
in any intermediate cycle.

110230 4)If any variation from the original is
O3 o o o o o o o o o 6 230 41 230 needed, please ask us.
L/ X o o o o o o © o 9 230 100 230 @ 5)The terminals can be changed by
25% X o o0 O o o o X o 11 230 160 230 leads.
(73 x x o o o o o X o 15 230 230 230 = 6)Earthing is recommended if the metallic
5% X X 0 © o) o o X X 24 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable

Solenoid under voltage Force stroke curve
125 B%
60

——ED5%; F(0mm)=99,3N
——ED15%; F(0mm)=67 9N
° ——ED25%:; F(0mm)=52,7N
) ‘ i ——ED40%; F(0mm)=40,95N
50 —ED100%; F(Omm)=22,5N
\ — -Spring ER45/5

40
e

Faston ferminals 6,3x08 /
&

40
— — /
4
® =
5
4 - 30 \

~ QO
= 2

- h \ "—-—-—...--"/

108

20 -

40
63

7
\
)1

Stroke"s"”

0 2,5 5 7,5 10 125 15

Stroke "s" (mm)
Calculation of the effective force: see pages 1 and 10

Ordering code: ER50-15/CT --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER50-15/CT 24Vdc ED100% A RS
Standard voltage:48Vdc Duty cycle: ED15%: Mounting position B: Without spring : ER50-15/CT 48Vdc ED15% B RN

For fixation and positions (A,B) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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©
<Ml ER60-05/C TYPE .
qc) Product with leads:
o) Protection rate: IPOO
n Insulation class: B (130°C)
E Cycle duration: 5minutes
O Standard stroke "s": Smm
(- Temperature rise "AV31": 70°C
== Work: pull/push
o Incorporated return spring: YES ‘
= Reference:
) Duty-cycle ED(%) 100 ER60-05/CC--V ED--%
% Abs. Power at 20°C (W) 18 45 70 110 280
E Minimum force (N) 7 18 28 47 96 1)Vo|tage under demand:
P : They can be manufactured at any voltage
(7)) WEVRUUERIGGETAYlIEEIE)M > 120 75 45 15 between the maximum and minimum
Plunger weight (g) 117 voltage values shown in the chart.
- . 2)To feed in alterning current the solenoid
Solenoid weight (9) 650 will have a rectifier incorporated in the
coil.
Standard voltages Under demand 3)The duty cycles described in the chart

voltages are standard, they can be manufactured
VA RGN i1 oy intermediate cycle.

6 12 24 48 100 125 205[110 230 4)If any variation from the original is
X o o o o o o o o 7 230 48 230 needed, please ask us.
X o o o o o o X o 11 230 125 230 5)The terminals can be changed by
X X o o o o o x o 13 230 200 230 leads. _ _
X X 0 o o o o X x 16 230 x x 6)Earthing is recommended if the metallic
X X o o ) o o X X 24 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
17 40
250 ——ED5%; F(Omm)=382,2N
——ED15%; F(Omm)=346,5N
ED25%; F(Omm)=296,4N
N ——ED40%; F(0mm)=192,7N
o ——ED100%; F(Omm)= 155 4N
200 \— =Spring ER60/5
Faston terminals 6,3x0,8 \ \
Z 150
M ~—
‘ ; | \ \\
S w
8 holes [
(4 in each facel i e \ \ \
| I 2 1 N h
28
' 9 $ 50 \‘--
\ I
x
e P e —
] 0 1 2 3 4 5
[l M5 Stroke"s" (mm)
20

Calculation of the effective force: see pages 1 and 10

Ordering code: ERG60-05/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER60-05/C 24Vdc ED100% A RS
Standard voltage:48Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER60-05/C 48Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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ER60-10/C TYPE _ o

Product with leads: qc)

Protection rate: IPO0 o)

Insulation class: B (130°C) n

Cycle duration: 5 minutes E

Standard stroke "s": 10mm @

Temperature rise "AV31": 70°C (-

Work: pull/push =

Incorporated return spring: YES o

()

Reference: =

Duty-cycle ED(%) 40 ER60-10/CC--V ED--% )

Abs. Power at 20°C (W) 18 45 70 110 280 %

: They can be manufactured at any voltage po

WEVRUUERIGGETAY)E I > 120 75 45 15 between the maximum and minimum ()
Plunger weight (g) 117 voltage values shown in the chart.

2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

voltages are standard, they can be manufactured
0, h . ’ .
ED% WRE || MR ] G in any intermediate cycle.

Solenoid weight (g) 650

12 24 48 100 125 205|110 230 4)If any variation from the original is
100% o o 0 o o o o 7 230 48 230 needed, please ask us.
40% o o o o o o X o 11 230 125 230 5)The terminals can be changed by
25% X o o o o o X o 13 230 200 230 leads. _ _
15% X o o o o o X x 16 230 x x 6)Earthing is recommended if the metallic
5% X o o ) o o X X 24 230 x x parts are accessible.
Layout: = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
17 40
| 140
——ED5%; F(Omm)=200,8N
u === ED15%; F(0mm)=152,5N
- I \ ——ED25%; F(0mm)=121,7N
] 120 ——ED40%; F(0Omm)=95,5N
\ ——ED100%; F(Omm)=55,6N
[ \ = =Spring ER60/5
Faston terminals 6,3x0,8 100 \
i z
: = 80
N £
8 holes & \
(4 in each face) | 3 v OING
| 5 N
) i
28 40 AN
' [w2Y B
o ~
M5
— 20 ~
I T —
. £ -
. i -
: 0 2 4 6 8 10
Het M2 Stroke "s" (mm)
P2

Calculation of the effective force: see pages 1 and 10

Ordering code: ER60-10/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER60-10/C 24Vdc ED100% A RS
Standard voltage:48Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER60-10/C 48Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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<3 ER60-10/CT TYPE .

qc) Product with leads:

o) Protection rate: IPOO

n Insulation class: B (130°C)

E Cycle duration: 5 minutes

o) Standard stroke "s": 10mm

(- Temperature rise "AV31": 70°C

= Work: pull/push

o Incorporated return spring: YES | N

th:) Reference:

) Duty-cycle ED ER60-10/CTC--V ED--%

% Abs. Power at 20°C (W) 18 45 70 110 280

E M|n|mum force (N) 11 6 236 31 6 436 796 1)Vo|tage under demand:

(7)) VEVRUNERTG TR IC) > 120 75 45 15 -tl)-g(tav)\// ggg ?ﬁemr?]r;u){?nﬁtgﬁda%tda%x?rlmgn?
Plunger weight (g) 148 voltage values shown in the chart.

- . 2)To feed in alterning current the solenoid

Solenoid weight (9) 681 will have a rectifier incorporated in the

coil.

3)The duty cycles described in the chart
are standard, they can be manufactured
in any intermediate cycle.

Under demand
voltages
VDC VAC

Standard voltages

VAC

6 12 24 48 100 125 205[110 230 4)If any variation from the original is
X o 0o o o o o o o 7 230 48 230 needed, please ask us.
X o o o o ©o0o o X o 11 230 125 230 5)The terminals can be changed by
X X o o o o o x o 13 230 200 230 leads. _ _
X X 0o o o o o X x 16 230 x x 6)Earthing is recommended if the metallic
X X 0o o ) o o X X 24 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
17 40
140
——ED5%; F(0Omm)=200,8N
=D 15%; F(Omm)=152,5N
= \ ——ED25%: F(Omm)=121,7N
@ R 120 ——ED40%; F(0Omm)=95,5N
5 \ ——ED100%; F(Omm)=556N
\ = =Spring ER60/5
100
Faston ferminals 6,3x0,8 \
2 z
‘ - 80
8 holes =q,
4 each fﬂce/N 2. 2 60 NN
- 5 RN
(I8
> o B w0 N
N
P [N LN e
28 SIS
‘ 20 ~
e
R : -~ B A
X N | 7# N 0
S| o | = 2 4 6 8 10
5

@‘ }0

Ordering code:

ERG60-10/CT --V ED---% - Mounting position - Spring

Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 10

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER60-10/CT 24Vdc ED100% A RS

Standard voltage:48Vdc Duty cycle: ED15%:

For fixation and positions (A,B,C,D) of the solenoid: see page 10

Mounting position C: Without spring : ER60-10/CT 48Vdc ED15% C RN

Spring yes: RS; Spring no: RN
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ERGO 20/C TYPE Product with leads:
Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 5 minutes
Standard stroke "s": 20mm
Temperature rise: "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

18

Abs. Power at 20°C (W) 45 70 110 280

L=250mm
Reference:
ER60-20/CC--V ED--%

Simple effect linear solenoids

Minimum force (N) 9.2 16.7 216 28.5 50 1)Vo|tage under demand:

: They can be manufactured at any voltage
EVQUUERIGIAYlIEIG)M > 120 75 45 15 between the maximum and minimum
Plunger weight (g) 117 voltage values shown in the chart.

2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

voltages are standard, they can be manufactured
ED*% VR NCCRMVCIE |7 ) iniermediate oyclo.

Solenoid weight (g) 650

6 12 24 48 100 125 205|110 230 4)If any variation from the original is
O x o o o o o o o o 7 230 48 230 needed, please ask us.
/L8l x o o o o o o X o 11 230 125 230 5)The terminals can be changed by
L7 x x o o o o o X o 13 230 200 230 leads. _ _
(7 x x o o o o o X x 16 230 x x 6)Earthing is recommended if the metallic
5% X X o o ) o o X x 24 230 x x parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
17 40
, 100
——ED5%; F(Omm)=150,2N
B \ ——ED15%; F(0mm)=103,6N
= 20 ——ED25%; F(0mm)=87,7N
\ ——ED40%; F(0mm)=860,5N
2 80 —ED100%; F(Omm)=27,2N
L \ = =Spring ER60/5
Faston terminals 6,3x0.8 70 \
y Z 60 |-\ \\
8 holes [
(4 in each facel i 2 \
| 24N
- \
_H ‘ . N 30 k\
28
. - 20 = —
, 10—~ —
®
jaa
0
0 5 10 15 20
M5 Stroke "s" (mm)

20

Calculation of the effective force: see pages 1 and 10

Ordering code: ER60-20/C --V ED---% - Mounting position - Spring

Example: Standard voltage:24Vdc Duty cycle: ED100%: Mounting position A: With spring : ER60-20/C 24Vdc ED100% A RS
Standard voltage:48Vdc Duty cycle: ED15%: Mounting position C: Without spring : ER60-20/C 48Vdc ED15% C RN

For fixation and positions (A,B,C,D) of the solenoid: see page 10 Spring yes: RS; Spring no: RN
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ERC serie electromagnets are simple effect linear solenoids where the stroke movement from initial to
final position is made by electromagnetic forces, the return to initial position is made by external force
or by a spring incorporated to the solenoid. They are similar to ER series but with a higher life expressed
in number of cycle due to its guide made in friction bearing with teflon layer.

Structure, basic elements:

Magnetic body Magnetic body:

It is the metal piece containing the coil,
the core, the fixing holes of the solenoid
Coil and friction bearing.

Simple effect linear solenoids

Coil:
, It receives the electric energy to create
Terminals the magnetic field.

Plunger:

It is the piece that moves inside the coil,
and it has a non-magnetic shaft fixed toit.
To work pulling, the element to activate
must be fixed to the plunger. To work
pushing, the element to activate must be
fixed to the axis.

Friction bearing

Plunger

Friction bearing:
They are the guide of the plunger, and
abrasion resistant.

Data sheet rated values conditions:

: : Important: The fixation
The values of the magnetic force (Fm) depending on the stroke, are screws do not have to

obtained in the following conditions: exceed the wall of the
Room temperature = 35°C magnetic body not to
Coil stabilized at its working temperature. damage the coil
Rated voltage equal to 90% of the standard one.
Solenoid working in horizontal position.

Effective force (Fh) is obtained from magnetic force (Fm).
1) When the solenoid pulls upwards:
Effective force = Magnetic force - Plunger weight

2) When the solenoid pulls downwards:

Effective force = Magnetic force + Plunger weight j
3) When the solenoid pulls in horizontal position:
-

Effective force = Magnetic force

-For the units with incorporated return spring:

Effective force = Magnetic force - Spring force + Plunger weight Assembly panel

Under demand, terminals can be replaced by flying leads.
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Chart: force-stroke 3
S
©
(O}
Duty cycle Return =
Type Stroke (mm) force (N) S
100% 40% 25% 15% 5% tIG:J
Beginning of stroke s1=4 44 82 106 14 23 1.98 o
ERC25-04/CC )
End of stroke so=0 124 176 206 254 36.8 3.57 o
Beginning of stroke s1=8 —~ 3 6 9 12 21 0.59 g
ERC30/C Z n
End of stroke so=0 =E 10 15 19 24 85 1.57
Beginning of stroke s1=12 |=-'- 2.6 5.8 79 105 21 0.78
ERC35/C o
End of stroke so=0 O 56 9.5 129 18 27.7 1.96
o
Beginning of stroke s1=15 “ 45 9.3 12 16 32 1.76
ERC45-50-15/C [k Q
End of stroke so=0 ‘ac'S 16 33 42 50 83 3.62
A o)
Beginning of stroke s1=15 6.8 12.8 17 23 43 1.76
ERC50-15/C =
End of stroke so=0 20 34 42 52 76 3.62
Beginning of stroke s1=10 19 33 43 56 94 3.21
ERC60-10/C
End of stroke so=0 81 119 140 160 191 4.3
Beginning of stroke s1=20 11 19 24 32 57 212
ERC60-20/C
End of stroke so=0 56 86 106 124 160 4.3

The values of force-stroke and the return spring are in Newton (N), solenoid in horizontal position and
without return spring.

Beginning of stroke (s1)

End of stroke (so) Lj . (B
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With Vdc as protection of free wheel
diode against reverse polarity

a.3) For rectification
Examples:

*Half wave
rectification, with
free wheel diode
and varistor input
protection.

*Free wheel diode+second diode
to protect the free wheel diode
against reverse polarity

a.4) PWM electronics integration:

It consists on feeding the electromagnet through an electronic PWM (Pulse width modulation).
This device will iniattially provide the solenoid with its nominal voltage and after a while, which
will be higher than the one needed to complete it’s stroke, the voltage entering to the solenoid
will be reduced by the PWD to the selected ratio. For instance, the most common reduction
ratio values are 1:2 or 1:3. Once the voltage is reduced it will be maintained in it’s value untill
the supply to the solenoid is off, once off, the system resets and when the solenoid works
again, the cycle is repeated.

The idea is to make the solenoid to be 100% duty-cycle, but with a big force when the stroke
has to be done, the force of a reduced duty cycle, as per example 25%, so it can be feeded
long as required but without the risk of burning.

The solution is used when the initial stroke force in a 100% duty-cycle solenoid isn't enough
or in those cases where a lower heating of the solenoid is required. For example, a 12Vdc and
ED100% solenoid can be feeded at 24VDC throught an PWM electronic and if it has 1:2 ratio,
the solenoid will first see the 24VDC so it will complete the stroke with 4 times more power,
so with the force of a 25% duty cycle, then when the voltage is reduced to 12VDC the duty
cycle will be 100%.

b) Cable length modification and terminal or connector mounted over cables:

All ERC models terminals can be replaced by supply cables. The standard length of cables
is 250mm, this dimension can be modified to customer requirement.

Likewise,many different kind of terminals or connectors may be added to the cables.

c) Intermediate duty-cycle manufacturing:

NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends
on the model and the voltage associated with it. For any special requeriment, please ask
NAFSA .

2. INSULATION CLASS CUSTOMIZATION:
In the ER serie maximum insulation class can be obtained is F (155°C),

3. PROTECTION RATE IP (EN60529) CUSTOMIZATION:

Standard models are IP00, but IP40 can be obtained to the mechanical part and IP65 to the
electrical part by coil overmolding process.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.

(72}
©
-3l CUSTOMIZATION: ERC SERIE
Q@ The models described in the catalogue are standard and minimum manufacturing batches are not required.
8 However, there is the possibility of customizing them to suit better customer's needs. See below some of the
o most common customizations.
© If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
(O] required.
=
= 1. ELECTRICAL CUSTOMIZATION:
"5 a) Integrated electronics over the coil:
:_-|G='> a.1) For peak supression a.2) Thermal protection
() Examples: Examples:
Thermal fuse

i) *Free wheel diode *Varistor *The thermic resettable
o P ® ° ° polyswitchs are used in coils with
E low duty cycles against
o overheating, caused by long time
(s + under voltage and not respected

N — Free Vac the duty cycle times.

- Vdc Z wheel Coil @ (V Varistor Coil  ltcan be used also as timer.

diode i Vdc
° e ® ]

With Vdc as protection of free wheel
diode against reverse polarity

Varistor to protect the diodes
against reverse polarity

*PWD over coil

Example 1:

*PWD over the cables

Example 2:
ERC30CGE-EC

Example 3:

Example 4:

Example 5:
ERC35-12 F
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The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

4. MECHANICAL CUSTOMIZATION:

4.1) Shaft modifications: Length and shape can be modified. If it has not any function, it can be removed depending
on the model, this would mean use exterior springs instead of internal ones.

N

Simple effect linear solenoids

a) Flat b) Spherical c) Threaded d) Transverse hole e) Grooved f) Threaded hole

4.2) Plunger modifications: Length and shape can be modified

g & &7

a) Flat b) Threaded hole c) Fork joint d) Flat faces e) Grooved

4.3) Fixing holes modification:

Customized model
with extra holes:
ERC60-10/CCAE

Standard model:
ERC60-10/CC

4.4) Return spring force modification:

ERC serie electromagnets are linear simple effect solenoids, where the stroke movement from initial to the final position
is made by electromagnetic forces, and the return to initial position takes place because of external forces or an incorporated
spring (depending on the type). The force of the spring is limited to returning the plunger to the initial position. If more force
is required, spring can be modified but we will have to take in mind the duty-cycle. Each duty-cycle has a limitation to
increase the spring force, as this force will be deducted to the solenoid push/pull force.

In the cases that spring is not required, solenoid can be ordered without spring or it can be removed manually.

4.5) Stroke modifications:
The standard stroke is limited by the usefull length of shaft, in some cases the stroke can be modified: decreasing or
increasing it in case that solenoid has enough ativation force. These modifications can be made by customer or NAFSA.

Example:

Stroke decrease:
Inserting a plastic
bearing, this can be
made by NAFSA or the
customer

Example:

Stroke increase:
Shaft has been
enlarged to increase
the stroke, This
modifcation only can
be made by NAFSA.

4.7) Fastening element
added as Fork joints
DIN71752:

4.6) Position detection
system integration:

Example: Example:

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.
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-3l ERC 25-04/CC TYPE o
qc) Product with spring:
o) Protection rate: IPOO !
n Insulation class: B (130°C)
E Cycle duration: 3 minutes
O Standard stroke "s":4 mm
(- Temperature rise "AV31": 70°C
= Work: pull/push
o Incorporated return spring: NO (optional)
()
= Reference:
(O] Duty-cycle ED(%) 100 ERC25-04/CCRS--V ED--%
% Abs power at 20°C (W) 6.3 152 247 40.3 123
%) Max. time under voltage (s) [RCINNZ 2NN N7 4 9 They can be manufe;ctured at any.vqltage
: between the maximum and minimum
Plunger weight (9) 20 voltage values shown in the chart.
Solenoid weight (g) 110 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.
Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

voltage
ED(%) VCCMMVAlll  are standard, they can be manufactured
12 24 48 100 125 205| 110 230 in any intermediate cycle.

6 in .. . .
o o o o o o o o o 3 200 24 230 4)If any variation from the original is
o o o o o) o o o o 3 230 50 230 neEdeq’ plgase ask us. ) )
o o o o o o o o o 3 230 75 230 5)Earthing is recommended if the metallic
o o o o o o o o o 3 230 125 230 parts are accessible.
X 0 O [o) [o) o o) o) o 9 230 x x
Layout: o= Available ; x = Unavailable
Electroiman representado bajo tension Force-stroke curve

= 40 ==ED 5%; F(0mm)=36,8 N

g © : = ED15%; F(0mm)= 25,4 N

3 ‘ T 35 \ s ED25%; F(OmMm)= 20,6 N

g = i e ED40%; F(0mm)= 17,6 N

. I a—ED100%; F(Omm)=12,4 N

= == Spring ERC25/5

M3 [, R 30
i 20 75_|[_1 \
2 supply cables \

EFTE; AwG24; L=150mm

~

[\
9]

A

\
EHNIRNS

Force "Fm" (N}
]
o

[E=Y
[ %3]

57
2

g B = P DR B

Stroke s”
e :
]:mm 0 1 2 3 4
L

Stroke "s" (mm)

Calculation of the efective force: read pages 1 and 31

Ordering code: ERC 25-04/CC --V ED---%

Example: Standard voltage:24Vdc; Duty-cycle: ED100%; ERC25-04/CC 24Vdc ED100%
Standard voltage:24Vdc; Duty-cycle: ED100%; With spring; ERC25-04/CCRS 24Vdc ED100%

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN
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ERC 30/C TYPE _ S

Product with leads: qc)

Protection rate: IPO0 YO o)

Insulation class: B (130°C) n

Cycle duration: 2 minutes E

Standard stroke "s": 8 mm @

Temperature rise: "AV31": 70°C (-

Work: pull/push =

Incorporated return spring: YES o

Reference: ::lq:'>

Abs. Power at 20°C (W) 8 20 30 50 120 %

Minimum force (N) 3 6 9 12 21 1)Voltage under demand: e

. They can be manufactured at any voltage =

Max time under voltage(s © 48 30 18 6 between the maximum and minimum 7))
Plunger weight (g) 25 voltage values shown in the chart.

2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

2 in any intermediate cycle.
6 12 24 48 100 125 205|110 230 4)If any variation from the original is
o o X

Solenoid weight (g) 130

Y o o o o o o 3 200 24 230 needed, please ask us.
/MMl 0© 0 o o o o o o o 5 2% 80 2%  5The terminals can be changed by leads.
ZyJM o o o o o o o o o 6 20 7520  g)Earthing is recommended if the metallic
15% o o o o o o o X o 6 230 125 230 parts are accessible
5% X o o o o o o x X 9 230 x x '
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
1 40
. =D 5%; FOMmM)= 35 N
——ED15%; F(Omm)= 24 N
f\ 35 ===ED25%; F(0Omm)= 19 N
= = —=——ED40%; FOmm)= 15 N
\\7 sriomm)
20 ——ED100%; F(0mm)= 10 N
) = Spring ER30/5
2%
25 -
5 \
3 =
-_E 20
= 3
- g . N
LA \
- 5 = 7 10 \\\—h_
o 5=
= Ll|y 0 h—
M5 0 2 4 6 8
D1 Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 31

Ordering code: ERC30/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%; With spring : ERC30/C 24Vdc ED100% RS
Standard voltage:12Vdc; Duty cycle: ED15%; Without spring : ERC30/C 12Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN




www.nafsa.es

n

©

<3l ERC 35/C TYPE .

c Product with leads:

L)

8 Protection rate: IPOO

o Insulation class: B (130°C)

© Cycle duration: 2 minutes

o Standard stroke "s": 12 mm

= Temperature rise: "AV31": 70°C

— Work: pull/push

&) Incorporated return spring: YES

()

= Reference:

SOl Duty-cycle ED(% 100 ERC35/CC~-V ED--

% Abs. Power at 20°C (W) 9 20 35 60 150

e Minimum force (N) 26 54 73 96 17.7 1)Voltage under demand:

= They can be manufactured at any voltage
Plunger weight (g) 35 voltage values shown in the chart.

- : 2)To feed in alterning current the solenoid
Solenoid weight (g) 150 will have a rectifier incorporated in the
coil.

Duty-cycle Standard voltages Under demand 3)The duty cycles described in the chart

voltages are standard, they can be manufactured
ED*% VMMV  in any intermediate cycle.
6 12 24 48 100 125 205|110 230 4)If any variation from the original is

230 36 230 heeded, please ask us.

o o o o o X o o 4 -
e o 5 230 75 230 ©9)The terminals can be changed by
leads.
[o) o o o o o o o 6 230 105 230 L . .
o o o o o o x o 8 23 180 230 6)Earthingis recommended if the metallic
o o o o | x 12 230 x  x parts are accessible.
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
34 35
P =ED 5%; F(Omm)= 28 N
‘ —=—ED15%; F(0mm)= 18 N
20 e ED25%; F(OMM)= 12,9 N
R e=ED40%; F(Omm)= 9,5 N
fw S —FD100%; F(0mm)=5,6 N
{ 25 = Spring ER30/5
FASTON terminals 45 . \
2805 M3 Z 2 \ /
- E
| Q 5 n
(18
o —ll \
] ! ; % 10 \___\-_'—-—.\-/—‘
¥ R e i
=2 | 5 \ﬁ
. T~
Kl o~ e R— - em e am - - -
E 1Nk o 0
. ms 0 3 6 9 12
LI
o 1 Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 31

Ordering code: ERC35/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%: With spring : ERC35/C 24Vdc ED100% RS
Standard voltage:12Vdc; Duty cycle: ED15%: Without spring : ERC35/C 12Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN




ERC 45-50-15/C TYPE

Simple effect linear solenoids

Protection rate: IPO0

Insulation class: B (130°C)
Cycle duration: 3 minutes
Standard stroke "s": 15 mm
Temperature rise "AV31": 70°C
Work: Push / pull

Incorporated return spring: YES

Duty-cycle ED(%) 40
NSRRI 12 29 46 77 228

Minimum force (N) 45 93 12 16 32 1)Voltage under demand:

Max time under voltage(s o 60 38 23 8 They can be manufa_c tured at any.vqltage
between the maximum and minimum

Plunger weight (g) 52 voltage values shown in the chart.
Solenoid weight (g) 297 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the

coil.
Duty-cycle Standard voltages Under demand . .
voltages 3)The duty cycles described in the chart
ED% VCMIACM  re standard, they can be manufactured
6 12 24 48 100 125 205|110 230 in any intermediate cycle.
o (o]

in
o 6 230 30 230  4)If any variation from the original is

Y o o o o o (o)
40% X 0 o) o o] o) o) o) o 8 230 76 230 needed, please ask us
57 x o o o o o o x o 9 230 120 230 C i ;
ST . o o o o o o «x o 112 1230 202|230 S)iarthlng is reCO{EImended if the metallic
5% X X o) o] o] o) o) X x 20 230 x x parts are accessible.
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
M 4
0 =ED 5%; F(Omm)= 83 N
= =—=ED15%; F(Omm)= 50 N
0 ——ED25%; F(Omm)= 42 N
1 M4 B ===ED40%; F(Omm)= 33 N
! \ ——ED100%; F(Omm)= 16 N
i 50 == Spring ER45/5
' e —_
18 . 2 \
T & H
| uE. 40 \
~ )
-~ B g \_
i 2 \ N\
© M5 30
U ™
= o3 \
(2 1 \
T —
20
2 supply leads ﬁ
s=IX0.5mm* L=250mm %\ —~
: 10 [— ™~
-— \
S | i T T
0
0 5 10 15
32 Stroke's" (mm)

Calculation of the effective force: see pages 1 and 31

Ordering code: ERC45-50-15/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%; With spring : ERC45-50-15/C 24Vdc ED100% RS
Standard voltage:48Vdc; Duty cycle: ED15%; Without spring : ERC45-50-15/C 48Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN
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©
<3l ERC 50-15/C TYPE e,
= Product with leads:
Q
8 Protection rate: IPO0
o Insulation class: B (130°C)
© Cycle duration: 3 minutes
() Standard stroke "s™: 15 mm
= Temperature rise "AV31": 70°C
— Work: pull/push
&) Incorporated return spring: YES
[0} L=250mm
= Reference:
) Duty-cycle ED(%) 100 ERC50-15/CC--V ED--%
% Abs. Power at 20°C (W) 14 35 56 93 280
e Minimum force (N) 6.8 128 17 23 43 1)Voltage under demand:
P They can be manufactured at any voltage
U) Max time under voltage(s S 60 38 23 8 between the maximum and minimum
7 voltage values shown in the chart.
unge.r We'9 t(g) 0 2)To feed in alterning current the solenoid
Solenoid weight (g) 335 will have a rectifier incorporated in the
coil.
3)The duty cycles described in the chart
Duty-cycle Standard voltages e g are standard, they can be manufactured
ED% VvDC VDC VAC in any intermediate cycle.

, , 4)If any variation from the original is
1224 48 100 125 205|110 230 needed, please ask us.

(o))

<
R

V3 o o o o] o] o o) o) o 6 230 41 230 5)Th ;
e terminals can be changed b
40% X O o o) o) o o o o 9 230 100 230 Ie)ads 9 y
ZyJe x o o o o o o x o 11 230 160230  g)Farthing is recommended if the metallic
15% X X o o] o] o o X o 15 230 230 230 parts are accessible
X X ©0 o 0 o o X X 24 230 x X '
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
J
z ‘ 70 e £D 5%; F(OMm)= 76 N
e=—ED15%; F{Omm)= 52 N
i 0 e ED25%; F(OMM)= 42 N
- R e EDA0%; F(OMM)= 34 N
° \ a—ED100%; F(OMmm)= 20 N
! 50 = Spring ER45/5
. z \
2
Faston terminals - — ﬂ
63108 £
M =40
Q
> o
= =]
. a0 LN
ﬂ y S~
"‘=‘ f - 20 - S
=
SIS L
0 10

o~ 5
S| ~ 0
L 4 0 5 10 15

5 Stroke "s" (mm)
9% Calculation of the effective force: see pages 1 and 31

Stroke"s”

Ordering code: ERCS50-15/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%; With spring : ERC50-15/C 24Vdc ED100% RS
Standard voltage:48Vdc; Duty cycle: ED15%; Without spring : ERC50-15/C 48Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN




ERC 60-10/C TYPE

Protection rate: IPOO

Insulation class: B (130°C)
Cycle duration: 5 minutes
Standard stroke "s": 10 mm
Temperature rise "AV31": 70°C
Work: pull/push

Incorporated return spring: YES

Duty-cycle ED(%)

Abs. Power at 20°C (W) 18 45 70 110 280

Minimum force (N) 19 33 43 56 9% 1)Voltage under demand:

Max time under voltage(s) IR IRCII IR Thay can be manufactured at any voltage
etween the maximum and minimum voltage

Plunger weight (g) 120 values shown in the chart.

Solenoid weight (g) 660 2)To feed in alterning current the solenoid

will have a rectifier incorporated in the

coil.
Duty-cycle Standard voltages Under demand . .
voltages 3)The duty cycles described in the chart
ED% VCMIACM  re standard, they can be manufactured
6 12 24 48 100 125 205|110 230 in any intermediate cycle.
(o} o o 7

Simple effect linear solenoids

X o o o o o 230 48 230  4)If any variation from the original is
X 0 o o o o o X o 11 230 125 230 needed, please ask us.
x x o o o o o x o 13230 200230  gyEarhing is recommended if the metallic
X X o o] o] o o X x 16 230 x x rt ibl
X X o) o o o) [o) X Xx 24 230 x X parts are accessiple.
o = Available ; x = Unavailable
Solenoid under voltage Force stroke curve
; 160
=D 5%; F(0mm)= 191 N
—— ——ED 15%; F{0mm)=160 N
R 140 ——ED 25%; F{Omm)=140 N
=D 40%; F{0mm)=119 N
‘ 120 a=—ED 100%; F{Omm)=81 N
le 40 | = Spring ER60/5
2 supply cables \
Section=1xTmm* — 100
Lenght=250mm 5 Z o~
E\
o~ s 80 N
% Q
] E \\
| ——
N; L 50 \\\\ —
\ ‘ o * 3 " \.‘-:-__—_ T —
= N —
2 B 2‘8 \.__
20 —
A Y e e e e e e e e = e
;‘ & L) 0
w :
B o ;gT } 0 2 4 6 8 10
= M5
it Stroke "s" (mm
3 2 (mm)

Calculation of the effective force: see pages 1 and 31

Ordering code: ERC60-10/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%: With spring : ERC60-10/C 24Vdc ED100% RS
Standard voltage:48Vdc; Duty cycle: ED15%: Without spring : ERC60-10/C 48Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN
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©

<3l ERC 60-20/C TYPE

Q

8 Protection rate: IPO0

o Insulation class: B (130°C)

© Cycle duration: 5 minutes

() Standard stroke "s": 20 mm

= Temperature rise "AV31": 70°C

— Work: pull/push

&) Incorporated return spring: YES

()

=

SOl O.ty-cycle ED(%)

% Abs. Power at 20°C (W) 18 45 70 110 280

e Minimum force (N) 11 19 24 32 57 1)Voltage under demand:

I Viax time under voltage(s) RPN L They can be manufactured at any voltage
: between the maximum and minimum voltage

Plunger weight (g) 110 values shown in the chart.

Solenoid weight (g) 660 2)To feed in alterning current the solenoid
will have a rectifier incorporated in the
coil.

Duty-cycl Standard volt Under d d
MR Soer o : %naegmein 3)The duty cycles described in the chart
ED% VAC vDC VAC are standard, they can be manufactured

- 612 24 48 100 125 205|110 230 in any intermediate cycle.
U3 x o o o o o o © o 7 230 48 230 4)If any variation from the original is
X 0o o o o o o x o 1 280 125230 peeded, please ask us
0, ., . ) . .
x x o o o o o x o 1320 200230 g5 Farhing is recommended if the metallic
X X o o o o o X x 16 230 x x i ibl
X X o o o o o X X 24 230 x x parts are accessible.
Layout: o= Available ; x = Unavailable
Solenoid under voltage Force stroke curve
120
e ED 5%; F(OMmM)=160 N
——ED 15%; F(0mm)= 124 N
R 100 ——ED 25%; F(0mm)= 106 N
——ED 40%; F(0mm)= 86 N
: —=——ED100%; F(Omm)= 56 N
- =  Spring ER60/5
2 supply cables 80
Section=1xImm* =
Zenghf:Zi?mm M5 =
uE. 60 L |
o = —
5 @
s
\ g
~N
w0 1\
o = —
SIS k \ —
R 20 N —
wi gl = —————— — — —— o— | o— j
= 0 —
59 5
8 L& 0 5 10 15 20
¢ 2 Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 31

Ordering code: ERCG60-20/C --V ED---% - Spring

Example: Standard voltage:24Vdc; Duty cycle: ED100%: With spring : ERC60-20/C 24Vdc ED100% RS
Standard voltage:48Vdc; Duty cycle: ED15%: Without spring : ERC60-20/C 48Vdc ED15% RN

For fixation of the solenoid: see page 31 Spring yes: RS; Spring no: RN
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ECH serie electromagnets are simple effect linear solenoids, where the stroke movement from initial to
final position is made by the electromagnetic forces, the return to the initial position is made by external
forces or by a spring which is incorporated to the solenoid (see specification sheet for each type).

Structure, basic elements:
Connector IP65
Magnetic body:

It is the set of metal parts containing the
coil, the core, the stroke limits and the

Push fixation holes of the solenoid.

Simple effect linear solenoids

Coil:
It receives the electrical energy to create
the magnetic field.

Plunger:
. o . It is the piece that moves inside along the
Magnetic body  Excitation coil coil and it has got a non-magnetic shaft
(in the interior) fixed to it.

Figure 1. (represented in the initial position)

Datasheet values rated conditions :

The values of the magnetic force (Fm) depending on the stroke are obtained in the following conditions:
Room temperature = 35°C

Coil stabilized at its working temperature.

Rated voltage equal to 90% of the nominal one.

Solenoid working in horizontal position.

Effective force (Fh) is obtained from magnetic force (Fm) adding or substracting the plunger weight.

1)When the solenoid pulls upwards:

Effective force = Magnetic force - Plunger weight 1) [b
2)When the solenoid pulls downwards:

Effective force = Magnetic force + Plunger weight ;
3)When the solenoid pulls in horizontal position: 2 b}

Effective force = Magnetic force 3) N !

-For the units with return spring incorporated:

Effective force = Magnetic force -Spring force + Plunger weight

Disposition of the connector every 90° by the user: under demand the connectors can be replaced by flying leads.

A B Cc D

R R LR

Electrical conection: see the documetation enclosed with the material
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(72}
9
(©)
=
Q
2l Chart: force-stroke
©
=
= Duty-cycle Return
s Type Stroke (mm) P
o 100% 40% 25% 15% 5% orce (N)
% Begining of stroke s1=10 9.5 18 23 30 50 2
o ECH40-10
ol End of stroke so=0 104 16 195 27 43 4.4
.(% Begining of stroke s1=16 185 30 41 56 92 2.7
ECH50-16 End of stroke so=0 _ 44 84 104 133 193 4.4
4
Begining of stroke s1=15 = 46 73 91 118 177 54
ECH65-15 =
End of stroke so=0 L 152 199 252 303 385 21.7
Begining of stroke s1=20 3 57 93 114 150 258 7
ECH75-20 3]
End of stroke so=0 o 199 245 298 363 524 37
L
Begining of stroke s1=25 o 85 126 163 205 341 18
ECH90-25 =
End of stroke so=0 c 265 379 501 578 837 48.5
o
Begining of stroke s1=45 g 75 150 165 240 460
ECH110-45
End of stroke so=0 550 730 800 940 1300
Begining of stroke s1=40 250 480 580 780 1300
ECH150-40
End of stroke so=0 1100 1500 1850 2200 2800

The values of force-stroke and the return spring are in Newton (N), solenoid in horizontal position and
without return spring.

Stroke "s"

Begining of the stroke

End of the stroke
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i
CUSTOMIZATION: ECH SERIE 9
©
The models described in the catalogue are standard and minimum manufacturing batches are not required. °
However, there is the possibility of customizing them to suit better customer's needs. See below some of the ;]
most common customizations. g
If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch o
required. (O]
=
1. ELECTRICAL CUSTOMIZATION: "C__'.)
a) Integrated electronics only in versions with DIN43650A connector: b) DIN43650A connectors )
replacement by supply cables 4=
o
a.1) For peak suppression a.2) Power display a.3) For rectification )
Examples: Examples: Examples: E.
A L e > e
+ 1 —
i ; Example1: w
Y JaN ¥ 1 ECH40-10 M
2
-2 >z
—_— 2 .
Free wheel diode+second diode Connector under 4 diodes with varistor
to protect the free wheel diode voltage display at the input Example 2:
against reverse polarity. by LED ECH50-16 CCB
1 - 1 >
AY] +
= el Example 3:
o = : ECH65-18 P
2
2 > 2 > -
Varistor Varistor+LED display 4 diodes with doble
varistor.

c) Intermediate duty-cycle manufacturing:
NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends on the model and the
voltage associated with it. For any special requeriment, please ask NAFSA .

2. INSULATION CLASS CUSTOMIZATION:

Depending on the model, insulation class can be increased until H (180°C), this change is limited to voltages less
than 48VDC, this usually involves DIN43650A connectors replacement by cables, cable glands or another type of
connectors. For any special requeriment, please ask NAFSA .

3. PROTECTION RATE CUSTOMIZATION IP (EN60529):
Standard models are IP40, but protecting the shaft and its guides
IP54 can be obtained.

Example 4: Example 5:
ECH150-40 F ECH65-15 F

4. MECHANICAL CUSTOMIZATION

a) Shaft modifications: b) Stroke modifications: c) Fastening element added as  d) Detection system added
Fork joints DIN71752

Example 6: Example 7: Example 8: Example 9:

ECH75-20E ECH50-20 ECH50-16+Fork joints ECH40-10 BD N
Modification of ECH75-20, the Modification of ECH50-16, stroke Modification of ECH50-16, One lid that includes final position
shaft has been pIUCked, from has been increased from 16mm DIN71752 fork joint has been detection microswicht has been
@ 12 to 14, and one of the thread to 20mm added added.

has been removed
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©
-3 ECH40-10 TYPE
% Solenoid protection rate: IP40
) Connector protection rate: IP65 (EN60529)
- Insulation class: B (130°C)
© Cycle duration: 3 minutes
) Standard stroke "s": 10mm
£ Temperature rise: "AV31" 70°C
— Work: Pull/Push
8 Incorporated return spring: YES
=
g Duty-cycle ED(% 100 | 40 | 25 | 15 5
- Abs. Power at 20°C (W) 13 30 45 75 210
e Minimum force (N) 9 14 17 23 38
N Max time under voltage(s ©0 72 45 27 9
Plunger weight (9) 47 1)Under demand voltage:
i : They can be manufactured at any voltage
Slellseel e (4] 018 between the maximum and minimum voltage

values shown in the chart.

Duty-cycle Standard voltages eI 2)To feed in altern current the solenoid will

voltages i .
ED% VDC VAC VDC VAC have a rectifier incorporated in the connector.
2 - 3)The duty- cycles described in the chart are

6 12 24 48 100 125 205{110 230 standard, they can be manufactured in any
0/l o o o o o o) o o o 4 250 18 230 intermediate cycle.
oo o o o o o o o 6 250 43 230 4)If any variation from the original is needed,
X o o o o o o o o 9 250 65 230 please ask us. ) )
x o o o o o o o o 10 250 105 230 5)Earthing is recommended if the metallic
« ® o o o o o = = lzlmol = parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid without voltage Force-stroke curve
A 60 =—ED5%; F(0mm}= 43,3N
. Three fholes M4 e FD15%; F(OMm)= 27,1N
e ED25%; FOMm)= 19,6N
=—ED40%; F(Omm)= 16,1N
50 | emm=ED100%; F(OMm)= 10,4N
= Spring EC40/14 //
w0 ’/
_——/
D 2
5 —_
Three holes M4 5 M“ ! £ 30 ™
i 1] o~y -
ot 200 o2 N\ S o IS, T //
-0) - __'—l—""'—___
= 2 20 =]
o —__/
~ "~ L
&= —
<
8
=
5 ki
< = e e —
§ - e e o— -
L}
INEEE 0
@ 2 0 2 4 6 8 10
Q 4w Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 42

Ordering code: ECH40-10/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: With spring : ECH40-10/C 24Vdc ED100% RS
Standard Voltage:12Vdc Duty- cycle: ED15%: Without spring : ECH40-10/C 12Vdc ED15% RN

Spring yes: RS; Spring no: RN




ECH50-16 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 3 minutes

Standard stroke "s": 16mm

Temperature rise: "AV31" 70°C

Work: Pull/Push

Incorporated return spring: YES

Duty-cycle ED(%)

Abs. Power at 20°C (W) 19 45 68 120 325
Minimum force (N) 13 18 26 41 72

Max time under voltage(s co 72 45 27 9

Plunger weight (g 120 1)Under demand voltage:

Solenoid weight (k 0,750 They can be manufactured at any voltage
ght (kg) between the maximum and minimum voltage
values shown in the chart.

2)To feed in altern current the solenoid will

ED% VAC VDCVOItage\iAC have a rectifier incorporated in the connector.

—~

Simple effect linear solenoids

Duty-cycle Standard voltages Under demand

- 3)The duty- cycles described in the chart are
6 12 2448 100 125 205]110 230 standard, they can be manufactured in any
U o o o o o 0 o o o 6 250 25 230 intermediate cycle.
X o o o o o o o o 10 250 59 230 4)If any variation from the original is needed,
X o o o o o o o o 12 250 90 230 g;%asrtehask_us. dod if th i
X X o o o o o x o 16 250 156 230 arthing 1s recommended It the metallic
% ® o @ - S E 3 B8 =01 I parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid without voltage Force-stroke curve
— 2
o N4
\ \ 120 ——ED5%; F(Omm)= 193,6N
===ED15%; F(0mm)= 133,3N
\ ——=ED25%; F(0mm)= 104,8N
100 ==ED40%; F(Omm)= 84N
=—ED100%; F(Omm)= 44,9N
= Spring ER60/5 /
/ Three holes M4 80 \ ]
| at 12 on $38 \ _—
R |
8 [ _
= : = 60
g N €
= R i —T T |
S ° | o /
- ) e 40 \_
) (=]
S W \
3 \./f’
Ly
o - - - —
| M5 0 2 4 6 8 10 12 14 16
P 28 Stroke "s" (mm)
- b 50 — Calculation of the effective force: see pages 1 and 42

Ordering code: ECHS50-16/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: With Spring: ECH50-16/C 24Vdc ED100% RS
Standard Voltage:48Vdc Duty- cycle: ED15%: Without Spring: ECH50-16/C 48Vdc ED15% RN

Spring yes: RS; Spring no: RN
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ECH65-15 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 3 minutes

Standard stroke "s": 15mm

Temperature rise: "AV31" 70°C

Work: Pull/Push

Incorporated return spring: just under demand

Duty-cycle ED(%) 100

0 Reference:
Abs. Power at 20°C (W) 30 75 110 185 545 ECHB5-15.V ED-%-RS
Minimum force (N) 38 64 80 99 162

Max time under voltage(s ©o 72 45 27 9

Plunger weight (g 190 1)Under demand voltage:

Solenoid weight (k 1.7 They can be manufactured at any voltage
ght (kg) between the maximum and minimum voltage

values shown in the chart.

2)To feed in altern current the solenoid will

ED% VAC VDCVOItage\iAC have a rectifier incorporated in the connector.

Simple effect linear solenoids

Duty-cycle Standard voltages Under demand

- 3)The duty- cycles described in the chart are
6 12 24 48 100 125 205{110 230 standard, they can be manufactured in any
3l x o o o o o) o o o 8 250 39 230 intermediate cycle.
X o o o o o o o o 12 250 98 230 4)If any variation from the original is needed,
X X o o o o o x o 15 250 143 230 gl)egsetﬁ,sk us. dod if th wall
X X o o o o o x o 19 250 185 230 arthing Is recommended It the metallic
% % ® ® @ - S E S3 B8 501 I parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid without voltage Force-stroke curve
. 300
3 e ED5%); F(Omm)= 385,7N
===ED15%; F(Omm)= 303,2N
S \ ED25%: F(Omm)= 252,9N
0 250 ==—ED40%; F(Omm)= 199,3N
—ED100%:; F(Omm)= 152N
= =Spring
| Three holes M5 at
- =t [ 127 n ®%0 200 \
(= f /_""‘"--
3 Ln‘ z \ ¥_/
9 " =150
. LJ £
2 | [ ~ '8
E 5 | ~N -
IS | @
S I S 100 "
™~ (o]
RS} I8
X
N\
50
N —
[
\ — —
M8 0 —+==
IR 0 3 6 9 12 15
D 3| Stroke "s®
b 6 roke "s" (mm)

Calculation of the effective force: see pages 1 and 42

Ordering code: ECHG65-15/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: With spring: ECH65-15/C 24Vdc ED100% RS
Standard Voltage:48Vdc Duty- cycle: ED15%: Without spring: ECH65-15/C 48Vdc ED15% RN
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ECH75-20 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 5minutes

Standard stroke "s": 20mm

Temperature rise: "AV31" 70°C

Work: Pull/Push

Incorporated return spring: just under demand

Duty-cycle ED(%)

0 Reference:
Abs. Power at 20°C (W) 48 110 165 265 755 ECH75-20-V ED-%-RS
Minimum force (N) 57 93 114 150 258

Max time under voltage(s co 120 75 45 15

Plunger weight (g 375 1)Under demand voltage:
Solenoid weight (kg) 3 They can be manufactured at any voltage
between the maximum and minimum voltage

values shown in the chart.
DTS Sk el IEE T QEETTE 2)To feed in altern current the solenoid will

ED% VDCVOItage\S/AC have a rectifier incorporated in the connector.

Model with spring:

3)The duty- cycles described in the chart are

6 12 24 48 100 125 205|110 230 standard, they can be manufactured in any
3l x o o o o o o o o 12 250 30 230 intermediate cycle.
M3 x x o o o o) o o o 17 250 70 230 4)If any variation from the original is needed,
57 x x o o o o o o o 21 250 105 230 please ask us. ) ,
A « x o o o o o x o 24 250 170 230 5)Earthing is recommended if the metallic
5% X X X o) o o) o X X 37 250 x X parts are accessible.
Layout: o = Available ; x = Unavailable

Solenoid without voltaae Force-stroke curve

Z.

450

——ED5%; F{Omm)= 524,6N

=—ED15%; F(Omm)= 363,6N

400 ==ED25%; F(Omm)= 298 2N
\ =—ED40%; F(0mm)= 245N

—FD100%; F(OMm)= 159,1N
350 \
Three holes M6 300

= =Spring
AN —
250 _/
200 \

k\___,.—-—'—'—\
—~

‘ 0 /uf 120° on P56

R
@
<
S
=
3

25

LA
~

=
=
=

LConnector DIN43650

Force "Fm" (N)

21

100 N
L 50
—~ - -
' 0 N
T 0 5 10 15 20
O 40 Stroke "s" (mm)
¢ 7 Calculation of the effective force: see pages 1 and 42

Ordering code: ECH75-20/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: With spring: ECH75-20/C 24Vdc ED100% RS
Standard Voltage:48Vdc Duty- cycle: ED15%: Without spring: ECH75-20/C 48Vdc ED15% RN

Simple effect linear solenoids



Simple effect linear solenoids
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ECH90-25 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 5minutes

Standard stroke "s": 25mm

Temperature rise: "AV31" 70°C

Work: Pull/Push ~
Incorporated return spring: just under demand ’

Duty-cycle ED(%)

0 Reference:
Abs. Power at 20°C (W) 55 125 190 300 900 ECH90-55-V ED-%-RS
Minimum force (N) 72 110 150 190 300

Max time under voltage(s co 120 75 45 15

Plunger weight (g 650 1)Under demand voltage:

Solenoid weight (k 52 They can be manufactured at any voltage
ght (kg) between the maximum and minimum voltage

values shown in the chart.

2)To feed in altern current the solenoid will

ED% VAC VDCVOItage\iAC have a rectifier incorporated in the connector.

3)The duty- cycles described in the chart are

Model with spring:

Duty-cycle Standard voltages Under demand

6 12 24 48 100 125 205|110 230 standard, they can be manufactured in any

100% o o o o o) o o o 12 250 28 230 intermediate cycle.
X o o o o o o o 18 250 60 230 4)If any variation from the original is needed,
X o o o o o o o 22 250 95 230 please ask us. _ _
x o o o o & | = o 24 250 150 230 5)Earthing is recommended if the metallic
% ® o e - S E = 570 501 S parts are accessible.

Layout: = Available ; x = Unavailable

Solenoid without voltage Force-stroke curve
600

e==ED 5%; F(Omm)= 837 N
e—ED 15%; F(0mm)= 578 N
e ED 25%; F(Omm)= 501 N
=D 40%; F(Omm)= 379 N
a—ED 100%; F(0mm)= 265 N
- = Spring

-

500 \

400
Three holes M6 =
0 /m 120° on P68 = //\
: £
g @ s = 300 N
3 s & 8
s 5 5
= PG11 45 w
S 2 =\
g % ! | ‘ 500 \ J //
S3 > — —’-‘ fpmmm——
M6 S \
[t _’__—~\
0 M6 100 A\
- . \—/
3] — - b-— o
o ittt —IC P
A< Bl 4+ 1 TITTTrommro--y
0
Mz - 0 5 10 15 20 25
b 43 Stroke"s" mm
¢ % Calculation of the effective force: see pages 1 and 42

Ordering code: ECH90-25/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: With spring: ECH90-25/C 24Vdc ED100% RS
Standard Voltage:48Vdc Duty- cycle: ED15%: Without spring: ECH90-25/C 48Vdc ED15% RN




ECH110-45 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 5minutes

Standard stroke "s": 45mm

Temperature rise: "AV31" 70°C

Work: Pull/Push

Incorporated return spring: NO

Duty-cycle ED(%)

Abs. Power at 20°C (W) 76 175 260 420 1260
Minimum force (N) 75 150 165 240 460

Max time under voltage(s co 120 75 45 15

Plunger weight (g) 1100 1)Under demand voltage:

Solenoid weight (kg) 7.3 They can be manufactured at any voltage
between the maximum and minimum voltage

values shown in the chart.
2)To feed in altern current the solenoid will

Simple effect linear solenoids

Duty-cycle Standard voltages Under demand

voltages

ED% VDC VAC VDC VAC have a rectifier incorporated in the connector.
- - 3)The duty- cycles described in the chart are
6 12 24 48 100 125 205|110 230 standard, they can be manufactured in any
o o o o o) o o o 12 250 45 230 intermediate cycle.
X o o0 o o) o o o 19 250 105 230 4)If any variation from the original is needed,
X o o o o o x o 23 250 155 230  please askus. ) ,
% % ® o © o |Ix o 29 250 230 230 5)Earthing is recommended if the metallic
% X 0 e - N E 3 50 501 B R parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid without voltage Force-stroke curve
700
==ED5%; F(O0mm)= 1300N
\ —ED15%; F(Omm)= 940N
600 ——ED25%; F(Omm)= 800N
\ ==ED40%; F(0Omm)= 730N
==ED100%; F(Omm)= 550N
\ L}
500 L~
r— Three holes M8
2 af 1200 on 78
. 400
2 5 2 <
~ < <> =
= 3 x £
=
5 L 300
g 3 —
8 s "
Ny,
- L 200 AN
~ NO.
w@
M
100
0
0 5 10 15 20 25 30 35 40 45
L L
® &, Stroke "s" (mm)
¢ 1 Calculation of the effective force: see pages 1 and 42

Ordering code: ECH110-45/C --V ED--%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: ECH110-45/C 24Vdc ED100%
Standard Voltage:48Vdc Duty- cycle: ED15%: ECH110-45/C 48Vdc ED15%
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ECH150-40 TYPE

Solenoid protection rate: IP40

Connector protection rate: IP65 (EN60529)
Insulation class: B (130°C)

Cycle duration: 5minutes

Standard stroke "s": 40mm

Temperature rise: "AV31" 70°C

Work: Pull/Push

Incorporated return spring: NO

Duty-cycle ED(%)

Abs. Power at 20°C (W) 120 290 460 750 2200
Minimum force (N) 250 480 580 780 1300

Max time under voltage(s co 120 75 45 15

Plunger weight (kg) 4.6 1)Under demand voltage:
Solenoid weight (kg) 21 They can be manufactured at any voltage
between the maximum and minimum voltage
values shown in the chart.
DI B Sl voliges U”d%ﬁ:g"ei”d 2)To feed in altern current the solenoid will
VDC VAC VDC VAC have a rectifier incorporated in the connector.

3)The duty- cycles described in the chart are
o o

10 230 standard, they can be manufactured in any

Simple effect linear solenoids

ED%

-

X X o o 0 o) o 20 250 72 230 intermediate cycle.
X X X o0 o o) o X o 29 250 175 230 4)If any variation from the original is needed,
X X X o o o o x o 36 250 230 230  please askus. ) )
% % % _® © ® © Iz X 46 250 x  x 5)Earthing is recommended if the metallic
% % R B @ - S E 3 [500 501 5 R parts are accessible.
Layout: o = Available ; x = Unavailable
Solenoid without voltage Force-stroke curve
2500
==ED5%; F(Omm)= 2800N
==ED15%; F(Omm)= 2200N
~—=ED25%; F(0mm)= 1850N
2000 ~——ED40%; F(0mm)= 1500N
=—=ED100%; F(0mm)= 1100N
r— Three holes M8 \
. at 120° on G115 1500
R . = z \
A = RS =
= £ S >
P i
S~ 5, 1000
o (o]
= w \
BN \\
500 A
L N
0

Tt 0 5 10 15 20 25 30 35 40
Stroke"s" (mm)

Calculation of the effective force: see pages 1 and 42

Ordering code: ECH150-40/C --V ED---%

Example: Standard Voltage:24Vdc Duty- cycle: ED100%: ECH150-40/C 24Vdc ED100%
Standard Voltage:48Vdc Duty- cycle: ED15%: ECH150-40/C 48Vdc ED15%
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CU serie electromagnets are simple effect linear solenoids in which the stroke from initial to final
position is made by electromagnetic forces, and the return to the initial position is made by external
forces or the spring incorporated in the solenoid.

Its structural features make these units able to work for a long time, so applications where the number
of cycles is high are appropiate for these solenoids.

Structure, basic elements:

Magnetic body

Magnetic body:
It is the metal piece containing the
excitation coil, the core and the fixation
holes of the solenoid.
Coil:
It receives the electrical energy to create
the magnetic field.
Plunger:
It is the piece that moves inside along the
coil and it has got a non-magnetic shaft
fixed to the plunger. To work pulling, the
element to activate must be fixed to the
plunger. To work pushing, the element to
activate must be fixed to the shaft .
P Friction bearing:

unger They are the guide of the plunger, and
abrasion resistant.

Friction bearing

Data sheet rated values condition:

The values of the magnetic force (Fm) depending on the stroke are obtained in the following conditions:
Room temperature = 35°C

Coil stabilized at its working temperature.

Rated voltage equal to the 90% of the standard one.

Solenoid working in horizontal position.

The effective force (Fh) is obtained from the magnetic force(Fm) adding or substracting the weight of
the plunger.

1) When the solenoid pulls upwards:
Effective force = Magnetic force - plunger weight 1) P

2) When the solenoid pulls downwards:

Effective force = Magnetic force + plunger weight

3) When the solenoid pulls in horizontal position:
Effective force = Magnetic force 3)

-For the units with incorporated return spring: E‘ﬂ
Effective force = Magnetic force -Spring force + Plunger weight

NOTE: When mounting position 3) friction bearings abrasion is bigger than mounting positions 1) and
2).

Simple effect linear solenoids
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[72]
i)
o
®
jj] Chart: force-stroke
—
®
O
= Dut I Return
= uty-cycle :
ke Type Stroke (mm) Spring
o 100% 40% 25% 15% 5% force (N)
= .
[} Beginning of stroke s1=6 09 2.1 25 3.1 55 0.2
o cu20/C
ot End of the stroke so=0 o 15 3.5 4.2 6.1 8.8 0.5
£ Beginning of stroke s1=10 55 26 38 73 99 17 0.95
n Ccu3o0/C o £
End of the stroke so=0 "3%" 12 15 21.7 27 37 1.44
Beginningofthestrokes1=15§ 78 135 173 23 417 17
=
CUL0.C End of the stroke so=0 157 245 312 384 59 3.2

The values of force-stroke and the return spring are in Newton (N), solenoid in horizontal position and
without return spring.

Beginning of the stroke (so) im,

End of the stroke (so) .:@n
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The models described in the catalogue are standard and they are not subject to minimum manufacturing
batches, however there is the possibility of customizing them to suit better for the customer requeriments,
below are some of the most common customizations.

If any modification is required, please ask NAFSA about the possibility of adopting it for the model of interest
and the minimum manufacturing batch required.

1. ELECTRICAL CUSTOMIZATION

a) Combination of solenoids with PWM electronics:

It consists on feeding the electromagnet through an electronic PWM (Pulse width modulation). This device will iniattially
provide the solenoid with its nominal voltage and after a while, which will be higher than the one needed to complete it's
stroke, the voltage entering to the solenoid will be reduced by the PWD to the selected ratio.
For instance, the most common reduction ratio values are 1:2 or 1:3. Once the voltage is reduced it will be maintained in
it’s value untill the supply to the solenoid is off, once off, the system resets and when the solenoid works again, the cycle
is repeated.

The idea is to make the solenoid to be 100% duty-cycle, but with a big force when the stroke has to be done, the force of
a reduced duty cycle, as per example 25%, so it can be feeded long as required but without the risk of burning.

The solution is used when the initial stroke force
in a 100% duty-cycle solenoid isn't enough or in
those cases where a lower heating of the
solenoid is required. For example, a 12Vdc and
ED100% solenoid can be feeded at 24VDC
throught an PWM electronic and if it has 1:2
ratio, the solenoid will first see the 24VDC so
it will complete the stroke with 4 times more
power, so with the force of a 25% duty cycle,
then when the voltage is reduced to 12VDC the
duty cycle will be 100%.

*PWD integrated in the cables

**NOTE: In CU serie PWD
technology can not be
integrated in the coil

b) Cable length modification and terminal or connector mounted over cables:

All CU models have supply cables, its length can be modified to customer requirement.
Likewise many kind of terminals or connectors can be added to the cables.

Example 1:

Example 2: Example 3:

c) Intermediate duty-cycle manufacturing:

NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends on the model and the voltage
associated with it. For any special requeriment, please ask NAFSA .

2. INSULATION CLASS CUSTOMIZATION:

Depending on the model, insulation class can be increased until H (180°C), this change is limited to voltages less than 48VDC.

For any special requeriment, please ask NAFSA .

3. PROTECTION RATE CUSTOMIZATION IP (EN60529):

Standard models are IP40, after overmolding coil, IP65 can be obtained for the coil.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.

Simple effect linear solenoids
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CUSTOMIZATION: CU SERIE

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

4. MECHANICAL CUSTOMIZATION:

4.1) Shaft modifications: Length and shape can be modified. If it has not any function, it can be removed depending
on the model, this would mean use exterior springs instead of internal ones.

a) Flat b) Spherical c) Threaded d) Transverse hole e) Grooved f) Threaded hole

4.2) Plunger modifications: Length and shape can be modified

(

N\ /\

a) Flat b) Threaded hole c) Fork joint d) Flat faces e) Grooved

4.3) Return spring force modification:

CU serie electromagnets are linear simple effect solenoids, where the stroke movement from initial to the final position is
made by electromagnetic forces, and the return to initial position takes place because of external forces or an incorporated
spring (depending on the type). The force of the spring is limited to returning the plunger to the initial position. If more force
is required, spring can be modified but we will have to take in mind the duty-cycle. Each duty-cycle has a limitation to
increase the spring force, as this force will be deducted to the solenoid push/pull force.

In the cases that spring is not required, solenoid can be ordered without spring or it can be removed manually.

4.4) Stroke modifications:
The standard stroke is limited by the usefull length of shaft, in some cases the stroke can be modified: decreasing or
increasing it in case that solenoid has enough ativation force. These modifications can be made by customer or NAFSA.

Example:

Stroke increase:
Shaft has been
enlarged to increase
the stroke, This
modifcation only can

be made by NAFSA ¢ S

Example:

Stroke increase: Stroke
decrease: Inserting a
plastic bearing, this can
be made by NAFSA or
the customer

4.5) Fastening element added as Fork joints DIN71752:

Example:
CU30/C with Fork joint

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.




CU20/C TYPE

Solenoid protection rate: IP40
Insulation class: E (120°C)
Cycle duration: 4 minutes
Standard stroke "s": 6 mm
Temperature rise: "AV31" 70°C
Work: pull/push

Incorporated return spring: YES

Duty-cycle ED(%) 100 | 40 | 25 | 15 ] 5_

5
Abs. Power at 20°C (W) 4 10 16 26 80

Simple effect linear solenoids

Minimum force (N) 09 21 25 31 |55 1)Under demand voltage:
: They can be manufactured at any voltage
Max time under voltage(s - 96 60 36 12 between the maximum and minimum voltage
Plunber weight (g) 18 values shown in the chart.
Solenoid weight (g) 110 2)To feed in alterning current the solenoid
will have an external rectifier
Duty-cycle Standard voltages Under demand 3)The duty-cycle described in the chart are

voltages i
intermediate cycle.
6 12 24 48 100 125 205|110 230
(o) X X

in
X 3 10 x x 4)If any variation from the original is needed,

oy 3 o o o) X
/N7 o o o o o o X X X 3 175 x x please ask us.
25% o o o o) 0 o (¢} X X 3 220 x X L. . .
15% 5 ® ® & s - - =0 W 50l B SLiin;sggéiéig%rlr;mended if the metallic
oo o o o o o x X 6 250 Xx X P :
Layout: o = Available ; x = Unavailable
Solenoid under voltage Force-stroke curve
M 3 x5 useful depth 12
M 3 x 6 useful depth —5059)
. e ED15%
A ——ED25%
S
e EDA0%
2 supply cables 9 1] =——ED100%
x0,22mm? L=150mm @ 1 \ - Spring CU20/5
M3
o =
| i 6 1
S i |_E
= 3
i ' 8
S f £
= : o g . N\ 7\
> 17 a Cg‘ %J 3
; : s \_—\_7 \
[
N ! N
g \"
E I
[ i T

0 2 a4 6
Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 52

Ordering code: CU20/C --V ED---%

Example:

Standard voltage:24Vdc Duty-cycle: ED100%: with spring :
Ref.: CU20/C 24Vdc ED100% RS

Standard voltage:12Vdc Duty-cycle: ED15%: without spring :
Ref.:CU20/C 12Vdc ED15% RN

M 3 x5 useful depth
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©

3l CU30/C TYPE

% Solenoid protection rate: IP40

) Insulation class: E (120°C)

o Cycle duration: 4 minutes

® Standard stroke "s": 10 mm

o Temperature rise: "AV31" 70°C

g Work: pull/push .

= Incorporated return spring: YES

()

il Dutv-cycle ED(%)

() Abs. Power at 20°C (W) 72 18 30 53 150

CE)- Minimum force (N) 2.6 3.8 7.3 99 17.2 1)Under demand voltage:

— Max time under voltage(s oo 926 60 36 12 They can be manufactured at any voltage

(0p) - between the maximum and the minimum
Plunger weight (g) 40 voltage values shown in the chart.
Plunger weight (g) 200 2)To feed in alterning current the soleoind

will have an internal rectifier.

LT . .
It is possible to feed at 230V 50Hz with
Duty-cycle Standard voltages Under demand external rectifier.

voltages
ED% VDC J VAC 3)The duty-cycles described in the chart are
(o]

- 6 12 24 48 100 125 205|110 230 fgfer}fégi;reegycc?g be manufactured in any
o .
100% 0 0 - X S E0 1 | 4)If any variation from the original is needed,
oo o o o o o o x 4 250 48 125 please ask us
- .
oo o o0 o0 0 S X ol 2508 N0l §25 5)Earthing is recommended if the metallic
° o o o0 0 0 . X (G =l [ parts are accessible
X o o o o o o x x 12 250 x x .
Lay out: o = Available ; x = Unavailable
Solenoid under voltage Force-stroke curve
M 5 x 10 useful depth 3 =—ED5%
—ED15%
- e ED25%
Q =l —ED40%
N //\ g * —ED100%
o \J % == Spring CU30/5
—.I g
N 25 -
2 supply cables ® >
10,25mm?L= 150mm 0~
M4 =

N
o
L

16
Magnetic Force "Fm" (N)
&

[
/

5
<
o
=) -
m| F =
[¥a) = -'-—..__‘__
817 "—l—.____-
=
~+
<
W . 5 —
=

———
-..___‘
'-'-—-______._-.

Sfroke"s”

0 2 4 6 8 10
Stroke "s" (mm)
Calculation of the effective force: see pages 1 and 52

Ordering code: CU30/C --V ED---%

Example:

Standard voltage:24Vdc Duty-cycle: ED100%: With spring :

; CU30/C 24Vdc ED100% RS

M 3 x 5 useful depth Standard voltage:12Vdc Duty-cycles: ED15%: Without spring :
CU30/C 48Vdc ED15% RN




CU40/C TYPE

Solenoid protection rate: IP40
Insulation class: E (120°C)
Cycle duration: 4 minutes
Standard stroke "s": 15 mm
Temperature rise: "AV31" 70°C
Work: pull/push

Incorporated return spring: YES

Duty-cycle ED(%) 40
0 48

Abs. Power at 20°C (W) 13 3 82 247
Minimum force (N) 78 135 17 23 41 1)Under demand voltage:

Simple effect linear solenoids

i They can be manufactured at any voltage
Max time under voltage(s o0 9% 60 36 12 between the maximum and the minimum
Plunger weight (g) 85 voltage values shown in the chart.
- - 2)To feed in alterning current the solenoid
Solenoid weight (g) 665 will have an internal rectifier.

LT . .
Duty-cycle Standard voltages Under demand Itis possible to feed at 230V 50Hz with

voltages external rectifier.
ED% vDC VAC VDC VAC 3)The duty-cycles described in the chart are

6 12 24 48 100 125 205|110 230 standard, they can be manufactured in any
o o]

in : :
« 3 110 48 125 Intermediate cycle.

o o o [o) 0 o - - .
x 6 o o o o — « 3 175 48 125 4)If any variation from the original is needed,
3 220 please ask us.
N W —— 1 5)Earthing is recommended if the metallic
SRS S — parts are accessible.
X X o o o o o X X 6 250 x x
Lay out: o= Available ; x = Unavailable
Solenoid under voltage Force-stroke curve
M 5 x 6 useful depth 70
. = ED5%; F(OMm)= 59 N
N m;; §_ = ED15%; F(Omm)= 38 N
O N 60 | = ED25%; F(Omm)= 31N
g ===ED40%; F(Omm)= 24,5N
e: = ED100%; F(Omm)= 15,5N
2 supply cables ; 50 | = Spring CU40/5
%0.5mm? L= 150mm M5 g \-—-
= “—
SN £ 40
- -U
2
5 \
S 30 ~
Q) "3 \____
S c
3 R : \
~+
z 5, %l._
- \9_ \
E -
£ 10
N _
0 e Emem —— e — |
0 5 10 15
Stroke"s" (mm)
N Calculation of the effective force: see pages 1 and 52
N
O Ordering code: CU40/C --V ED---%
ON Example:
‘ Standard voltage:24Vdc Duty-cycle: ED100%: With spring :
| |1 5 x 6 useful depth CU40/C 24Vdc ED100% R

Standard voltage:12Vdc Duty-cycles: ED15%: Without spring :
CU40/C 48Vdc ED15% NR
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<Ml ECM SERIE
Q
(7} ECM serie electromangets are linear simple effect solenoids, where the stroke movement from initial
E to the final position is made by electromagnetic forces, and the return to initial position takes place
o) because of external forces or an incorporated spring (depending on the type).
c Its desing makes it perfect to be mounted on panels.
s
(®)
s Figure1 Structure, basic elements:
w Motun ting Magnetic body:
L) nu The metal piece containing the coil, the
Q core and the fixation.
£ Coil:
.U_) It receives the electrical energy to create
the magnetic field.
0N Plunger:
?\)‘5 It is the piece that moves inside along the

coil, it can have a non-magnetic shaft fixed
to it. To pull (fig.2), the element to activate
must be fixed to the plunger. To push
(fig.1), the element to activate must be
fixed to the shaft.
A\ Mounting nut:
?‘) To fix the solenoid in the unit, a hole on
the panel where the solenoid is mounted
must be done, the hole must be lightly
bigger than the mounting metric. To
Magnetic body complete the mounting of the solenoid,
tighten the nut.

Flying leads

Figure2

Data sheet values rated conditions:

Magnetic force values depending on the stroke are obtained in the following conditions:
Room temperature = 35°C

Coil stabilized at its performance temperature.

Rated voltage equal to 90% of the standard one.

Solenoid working in horizontal position.

The effective force (Fh) is obtained from the magnetic force (Fm) adding or substracting the weight of
tte plunger.

1) When the solenoid pulls upwards:
Effective force= Magnetic force - plunger weight 1) 2)
2) When the solenoid pulls downwards:

Effective force = Magnetic force + plunger weight

3)When the solenoid pulls in horizontal position:

Effective force = Magnetic force

3) AME=
-For the units with the return spring incorporated: ) !

Effective force = Magnetic force -spring force + plunger weight

COMMENT: When mounting position 3) friction bearings abrassion is bigger than mounting options 1)
and 2)
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Chart: force-stroke o
L)
(@)
Ret o
Duty cycle erarn o
Type Stroke (mm) e e o
100% 40% 25% 15% 5% orceN) &
ECM13-03/E Beginning of stroke s1=3 0.02 0.08 012 02 05 "8'
End of stroke so=0 015 043 069 1 2.29 ﬂq=J
Beginning of stroke s1=3 0.02 0.08 0.12 0.2 0.5 <o
ECM13-03/T Q
End of stroke so=0 015 043 069 1 2.29 e
Beginning of stroke s1=10 ~ 0.15 0.3 0.4 0.7 1.7 n
ECM13-10/E Z
End of stroke so=0 = 1.85 2.5 275 294 422
£
Beginning of stroke s1=10 L 015 0.3 0.4 0.7 1.7
ECM13-10/T [N :
End of stroke so=0 8 18 25 275 294 422
| S
v o
Beginning of stroke s1=10 «+ 0.5 1.2 2 3.2 6.6 0.1
ECM19/E SIS o
End of stroke so=0 ° 7 12 144 167 24 0.18
c
Beginning of stroke s1=10 @ 0.5 1.2 275 294 422
ECM19/T s

End of stroke so=0 7 12 144 16.7 24
Beginning of stroke s1=12 0.6 1.5 23 3.4 8.4 0.8
ECM25/E
End of stroke so=0 105 16.7 195 225 32 2
Beginning of stroke s1=12 0.6 1.5 23 3.4 8.4
ECM25/T
End of stroke so=0 105 16.7 195 225 32

The values of force-stroke and the return spring are in Newton (N) and solenoid in horizontal position.

ECM--/E ECM--IT

Stroke "s" Stroke "s"

Position beginning of stroke :M

':> Assembly panel <L'
Position end of stroke @ﬂﬂﬂ ﬁ Eﬁmzr_

{
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CUSTOMIZATION: ECM SERIE

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

1. ELECTRICAL CUSTOMIZATION
a) PWM electronics integration:

It consists on feeding the electromagnet through an electronic PWM (Pulse width modulation). This device will iniattially
provide the solenoid with its nominal voltage and after a while, which will be higher than the one needed to complete it's
stroke, the voltage entering to the solenoid will be reduced by the PWD to the selected ratio.
For instance, the most common reduction ratio values are 1:2 or 1:3. Once the voltage is reduced it will be maintained in
it’s value untill the supply to the solenoid is off, once off, the system resets and when the solenoid works again, the cycle
is repeated.

The solution is used when the initial stroke force in a 100% duty-cycle solenoid isn't enough or in those cases where
a lower heating of the solenoid is required. For example, a 12Vdc and ED100% solenoid can be feeded at 24VDC
throught an PWM electronic and if it has 1:2 ratio, the solenoid will first see the 24VDC so it will complete the
stroke with 4 times more power, so with the force of a 25% duty cycle, then when the voltage is reduced to 12VDC
the duty cycle will be 100%.

*PWD over cables

**NOTE: In the ECM serie the
PWD can not be integrated in
the coil

b) Cable length modification and terminal or connector mounted over cables:
All ECM models have supply cables, this length can be modified to customer requirement.
Likewise, many kind of terminals or connectors can be added to the cables.

Example 1: Example 2: Example 3:

c) Intermediate duty-cycle manufacturing:

NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends on the model and the voltage
associated with it. For any special requeriment, please ask NAFSA .

2. INSULATION CLASS CUSTOMIZATION:

In the ECM serie, maximum insulation class can be obtained is B (130°C),

3. PROTECTION RATE IP (EN60529) CUSTOMIZATION:

Standard models are IP30, after overmolding the coils, IP65 can be obtained.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.
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CUSTOMIZATION:ECM SERIE o
=

Q

The models described in the catalogue are standard and minimum manufacturing batches are not required. (@]
However, there is the possibility of customizing them to suit better customer's needs. See below some of the n
most common customizations. E
If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch D
required. c
3

4. MECHANICAL CUSTOMIZATION ung
4.1) Shaft modifications: Length and shape can be modified. g
Qo

| \ | | -g

a) Flat b) Spherical c) Threaded d) Transverse hole e) Grooved

4.2) Plunger modifications: Length and shape can be modified.

4 ) &

a) Flat b) Threaded hole c) Fork joint d) Flat faces e) Grooved

4.3) Return spring force modification:

ECM serie electromagnets are linear simple effect solenoids, where the stroke movement from initial to the final position
is made by electromagnetic forces, and the return to initial position takes place because of external forces or an incorporated
spring (depending on the type). The force of the spring is limited to returning the plunger to the initial position. If more force
is required, spring can be modified but we will have to take in mind the duty-cycle. Each duty-cycle has a limitation to
increase the spring force, as this force will be deducted to the solenoid push/pull force.

In the cases that spring is not required, solenoid can be ordered without spring or it can be removed manually.

4.4) Stroke modifications:

The standard stroke is limited by the usefull length of shaft, in some cases the stroke can be modified: decreasing or
increasing it in case that solenoid has enough ativation force. These modifications can be made by customer or NAFSA.

Example: Example:
Stroke decrease: Stroke increase:

Inserting a plastic Shaft has been 2 /
bearing, this can be @ 7 enlarged to increase o N g
made by NAFSA or the $ " S - the stroke, This .
customer m\@ @@ g modifcation only can m@

'\ ® \ be made by NAFSA.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.
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ECM13-03/E TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s": 3 mm

Temperature rise: "AV31" 70°C

Work: push

Incorporated return spring: NO

Duty-cycle ED(%) 40
Abs. Power at 20°C (W) 1 25 4 66 20
Minimum force (N) 002 008 012 02 05 Force-stroke curve

Max time under voltage(s co 48 30 18 6 —ED 5%; F(0)= 2,29 N
Plunger weight (g) 4 —ED 15%; F(0)= 1,01 N

Solenoid weight (g) 25 \ ED 25%; F(0)= 0,69 N
—ED 40%; F(0)= 0,43 N

1,5
\ —ED 100%; F(0)= 0,15 N

%)
e
o
c
Q@
o)
(72]
—_
®
0]
i
=
o
=
o
Q@
S
£
w

Duty-cycle Standard voltages Under demand
voltages =
D% vac | voo | vac IS
£
6 12 24 48 100 125 205|110 230 £ N
2 o o o x X X X X x 15 24 x x ] N
o o o o X X X X x 15 48 x x 5 \
oo o o Xx X x x x 15 48 x x "
oo o o X X X X x 15 48 x x \ \
oo o o o X X X x 3 110 x x 05 -
Layout: o= Available ;  x = Unavailable \\
1)Voltage under demand: ‘-—_H\
They can be manufactured at any voltage between the maximum
and minimum voltage values shown in the chart. 0 ‘
2)The duty-cycles described in the chart are standard, they can be 0,5 1 1,5 2 2,5 3
manufactured in any intermediate cycle. STROKE "s"
3)If any variation from the original is needed, please ask us. " (mm)
4)Earth|ng is recommended if the metallic pal’ts are accessible. Calculation of the effective force: see pages 1 and 59
Solenoid under voltage
185
14 Stroke s
N -9
S
Les, |
N
= ! [T Q
5 p == : |
S S, B =
= |
B2 & 3
34
L Lables lenght = 150 mm

For fixation of the solenoid: see page 59

Ordering code: ECM13-03/E --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECM13-03/E 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECM13-03/E 12Vdc ED15%




ECM13-03/T TYPE

Simple effect linear solenoids

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s": 3 mm

Temperature rise: "AV31" 70°C

Work: pull

Incorporated return spring: NO

Duty-cycle ED(%) 40
Abs. Power at 20°C (W) 1 25 4 66 20
Minimum force (N) 002 008 012 02 05 Force-stroke curve

Max time under voltage(s 00 48 30 18 6 N
Plunger weight (g) 4 —EDS%; F(O)=2.29N
- . —ED 15%; F(0)= 1,01 N
Solenoid weight (g) 25 ED 25%; F(0}= 0,69 N
s \ —ED40%; F(0)= 0,43 N
Duty-cycle Standard voltages Under demand \ —ED 100%; F(0)=0,15N
voltages .
ED% VDC VDC VAC =
6 12 24 48 100 125 205|110 230 E NG
M o o o x x X X X X 15 24 x x 2t .
o o o o X X X X x 15 48 x x g \
oo o o Xx X x X x 15 48 x x -
oo o o x X X X x 15 48 x x \ \
oo o o o X X X x 3 10 x x os o
Layout: o= Available ; x = Unavailable ' \\
1)Voltage under demand: '---.H_\
They can be manufactured at any voltage between the maximum 0 ‘
and minimum voltage values shown in the chart.
2)The duty-cycles described in the cahrt are standart, they can be 05 ! L5 2 25 3
manufactured in any intermediate cycle. STROKE "s" (mm)
3)If any variation from the original is needed, please ask us.
4)Earth|ng is recommended if the metallic paI'tS are accessible. Calculation of the effective force: see pages 1 and 59
Solenoid under voltage
Stroke 's”
. . 185
16 . 2 _
|
N
= ™
x| ) ol R . - o
S N - S
= _ :
3
65 b
I [
295
— Lables lenght= 150mm

For fixation of the solenoid: see page 59

Ordering code: ECM13-03/T --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%:ECM13-03/T 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECM13-03/T 12Vdc ED15%
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(7))
©
-3 ECM13-10/E TYPE
Q
8 Solenoid protection rate: IP30(EN60529)
o Insulation class: B (130°C)
© Cycle duration: 2 minutes
() Standard stroke "s™: 10 mm
= Temperature rise: "AV31" 70°C
— Work: push
&) Incorporated return spring: NO
th:)
g Duty-cycle ED(%)
- Abs. Power at 20°C (W) 33 10 16 26 80
<l Vinimum force (N) 015 03 04 07 17 Force-stroke curve
/)] Max time under voltage(s) [eS 48 30 18 6 42 —FD5% F0)- 4,22 N
r w—ED 15%; F(0)= 2,94 N
Plunger weight (g) 10 4 —_ £ 25%; F{O}= 2,75 N
Solenoid weight (g) 40 \ —ED 40%; F(0)= 2,5 N
35 \ —=ED 100%; F(0)= 1,85 N
Duty-cycle Standard voltages Under demand 3 \\
100125 205 £ N~
o o X X X X x 15 48 x x g ™N
o 0o o o o o) X X X3 ISl §125] IEa X e \
oo o o o o x x x 3 125 x x Ls \\
oo o o o o o X x 5 205 x x ' \ N
o o o o o o) o X X 6 250 x x . \ \
o = Available x = Unavailable N
0,5 \\\-.._ <
1)Under demand voltage: '--_._:
They can be manufactured at any voltage between the maximum 0
and minimum voltage values shown in the chart. o , 4 6 s 10
2)The duty-cycles described in the chart are standard, they can be
manufactured in any intermediate cycle. STROKE"s" (mm)
3)If any variation from the original is needed, please ask us.
4)Earthing is recommended if the metallic parts are accessible. Calculation of the effective force: see pages 1 and 59
Solenoid under voltage
Stroke's"
———————§
365
30
= |
(N _ 7 ) ) ) i ®
S| & 1S ©
e I
1%4] | |20 3
52
Lables lenght = 150mm

For fixation of the solenoid: see page 59

Ordering code: ECM13-10/E --V ED--%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECM13-10/E 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECM13-10/E 12Vdc ED15%




ECM13-10/T TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s™: 10 mm
Temperature rise: "AV31" 70°C

Work: pull

Incorporated return spring: NO

Duty-cycle ED(%)
Gl 33 10 16 26 80
Minimum force (N) 015 03 04 07 17 Force-stroke curve

Simple effect linear solenoids

MaX t|me under V0|tage(3) o 48 30 18 6 4'5 —fD) 5%; F(O)= 4,22 N
A D 15%; F(0)= 2,94 N
Plunger weight (g) 10 . - €D 25%. F(O)- 2.75 N
Solenoid weight (g) 40 \ —ED 40%; F(0)= 2,5 N
35 N —=ED 100%; F(0)= 1,85 N
Duty-cycle Standard voltages Under demand 3 \\
voltages =
ED% vDC voc | vac NN \
£ 3
612 24 48 100 125 205|110 230 £ \

Ol o o o o x X X X x 15 48 x x g AN
oo o o o o X X X 3 125 x x e \ NG
oo o o o o x x K ER G IR s "

oo o o o o o X x 5 205 x x ' \ N
oo o o o o o x X 6 250 x X \ \
Layout: o= Available ;  x= Unavailable 1 N
'

0,5 \\\-..._ q
1)Under demand voltage: '--_______\'-__
They can be manufactured at any voltage between the maximum 0
and minimum voltage values shown in the chart. o , . 6 s 10
2)The duty-cycles described in the chart are standard, they can be
manufactured in any intermediate cycle. STROKE"s" (mm)
3)If any variation from the original is needed, please ask us.
4)Earth|ng is recommended if the metallic paI'tS are accessible. Calculation of the effective force: see pages 1 and 59

Solenoid under voltage
Stroke's”
————
36,5
30
b 16
ﬁJ
<
<| T B - : ) ) a i
SIS B ; >
=
3
il 3
6,5 25
I
475 Cables lenght 150 mm

For fixation of the solenoid: see page 59

Ordering code: ECM13-10/T --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECM13-10/T 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECM13-10/T 12Vdc ED15%




Simple effect linear solenoids
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ECM19/E TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s™: 10 mm

Temperature rise: "AV31" 70°C

Work: push

Incorporated return spring: just under demand

Duty cycle ED(%)
7 28

Absorbed power at 20°C (W) [lré 1 45 140

Minimun forces (N) 05 12 2 32 66 Force-stroke curve
Max. time under voltage(s) o 48 30 18 6 ” ——ED 5%; F(0)= 24,46 N
Plunger weight (g) 20 14 —ED 15%; F(0)= 16,76 N
Solenoid weight (g) 80 \ ED 25%; F(0)= 14,46 N
12 \ ——ED 40%; F(0)= 12,08 N
Duty-cycle Standard voltages Under demand \ —ED 100%; F(0)= 7,01 N
voltages 10 N
100 125 205] 110 230 £\ \\
100%  [ING) 0 o X X x 3 125 x x w \ \
oo o o o o o0 X X 3 230 x x g o
oo o o o o o x x 5 250 x «x s N
oo o o o o o X x 5 250 x x S —
X o o o o o o0 X X 9 250 x X \
Layout: o= Available ; x = Unavailable 4 \\

. \ \\“
1)Under demand voltage: T —
They can be manufactured at any voltage between the maximum
and minimum voltage values shown in the chart. 0
2)The duty-cycles described in the chart are standard, they can be 0 2 4 6 s 10
manufactured in any intermediate cycle. .
3)If any variation from the original is needed, please ask us. STROKE"s" (mm)
4)Earthing is recommended if the metallic parts are accessible. Calculation of the effective force: see pages 1 and 59

Solenoid under voltage
Stroke 's”,
51 495
40
S \
>< m | <
| . - e e g |
3 S | S
=y [y
|4
685
g Cables lenght= 150mm

For fixation of the solenoid: see page 59

Ordering code: ECM19/E --V ED---% - Spring

Example: Standard voltage:24Vdc Duty-cycle: ED100%: With spring: ECM19/E 24Vdc ED100% RS
Standard voltage:12Vdc Duty-cycle: ED15% : Without spring ECM19/E 12Vdc ED15% RN




ECM19/T TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s™: 10 mm
Temperature rise: "AV31" 70°C

Work: pull

Incorporated return spring: NO

Duty cycle ED(%)

5
Absorbed power at 20°C (W) [ié 17 28 45 140
Minimun forces (N) 05 12 2 32 66 Force-stroke curve
18 6 s

Simple effect linear solenoids

w
&)

Max. time under voltage(s) 0o 48
——ED 5%; F(0)=24,46 N

Plunge.r welght ) 20 14 ——ED 15%; F(0)= 16,76 N
Solenoid weight (g) 80 \ £D 25%; F(0)= 14,46 N
12 \ —ED 40%; F(0)= 12,08 N
Duty-cycle Standard voltages Under demand \ —ED 100%; F(0)= 7,01 N
voltages 10
ED% vDC VDC VAC z s N
6 12 24 48 100 125 205|110 230 oL\ N
(O3 o o o o o o X X x 3 125 x x i \ \
oo o o o o o X X 3 230 x x & N
oo o 0o o o o X I B0 R - N
oo o o o o o X X 5 250 x X ~—
X o o o o o o X X 9 250 x X . \
Layout: o= Available ; x = Unavailable \\
\\

2 \‘ —
1)Under demand voltage: T — —
They can be manufactured at any voltage between the maximum —
and minimum voltage values shown in the chart. 0
2)The duty-cycles described in the chart are standard, they can be 0 2 4 6 8 10
manufactured in any intermediate cycle. STROKE"s" (mm)

3)If any variation from the original is needed, please ask us.

4)Earthing is recommended if the metallic parts are accessible. Calculation of the effective force: see pages 1 and 59

Solenoid under voltage

JSlroke’s” » 495

40

@ 25

M 14 x15
D 8
7

Lables lenght= 150mm

For fixation of the solenoid: see page 59

Ordering code: ECM19/T --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECM19/T 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15% : ECM19/T 12Vdc ED15%




Simple effect linear solenoids
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ECM25/E TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s": 12 mm

Temperature rise: "AV31" 70°C

Work: push

Incorporated return spring: just under demand

Duty-cycle ED(%) 100 | 40 | 25 | 45 ] 5

25
Abs. Power at 20°C (W) 10 25 40 65 200

Minimum force (N) 06 15 23 34 84 Force-stroke curve
Max time under voltage(s) [ 48 30 18 6 35 p—
i ===ED15%; F(Omm)= 28 N
Plunger weight (g) 50 £02% Flomm) 25
Solenoid weight (g) 190 30 N\ ~——ED40%; F(Omm)= 21 N

—=ED100%; F(Omm)= 16,5 N

25

Duty-cycle Standard voltages Under demand
VAC = 0 \
— 7 N
100 125 205|110 230 %
o o) o) X N Eol 12500 I B ®
o o o X x 6 250 x x § 15—\
o) o o X X 9 250 x X e \
o o) o) X x 9 250 x x
o X x 16 X X 10

o o 250 N \
Layout: o= Available ;  x = Unavailable \\ \ N
5 -— | I S
~N
1)Under demand voltage: \ \
They can be manufactured at any voltage between the maximum

and minimum voltage values shown in the chart. 0

2)The duty-cycles described in the chart are standard, they can be 0 3 6 9 12
manufactured in any intermediate cycle. STROKE "s" (mm)

3)If any variation from the original is needed, please ask us.

4)Earthing is recommended if the metallic parts are accessible. Calculation of the effective force: see pages 1 and 59

Solenoid under voltage

20 605 -

~ 51 , -

<
]

® TR .
3
| 4 [
8 — [ables lenght= 150mm

For fixation of the solenoid: see page 59

Ordering code: ECM25/E --V ED---% - Spring

Example: Standard:24Vdc Duty-cycle: ED100%: With spring: ECM25/E 24Vdc ED100% RS
Standard:12Vdc Duty-cycle: ED15% Without spring: ECM25/E 12Vdc ED15% RN




ECM25/T TYPE

Solenoid protection rate: IP30(EN60529)
Insulation class: B (130°C)

Cycle duration: 2 minutes

Standard stroke "s™: 12 mm
Temperature rise: "AV31" 70°C

Work: pull

Incorporated return spring: NO

Duty-cycle ED(%) 100
25 40

Simple effect linear solenoids

Abs. Power at 20°C (W) 10 65 200
Minimum force (N) 06 15 23 34 84 Force-stroke curve
Max time under voltage(s) S 48 30 18 6 35 £ 5% Flomm)= 35N
Plunger weight 50 ~—ED15%; F(Omm)=28 N
9 - g (g) A ED25%; F(Omm)= 25 N
Solenoid weight (g) 190 30 —ED40%; F(Omm)= 21 N
== D100%; F(0mm)= 16,5 N
25
Duty-cycle Standard voltages Under demand
voltages \
ED% VDC VAC VDC VAC —_
: | vac | £ 2 |\
6 12 24 48 100 125 205] 110 230 :
(Yl o o o o o o o X x 5 250 x x _E
oo o o o o o X X 6 250 x X wWogs o\ N
X o o 0o o o o X X 9 250 x «x £ _ N
X o o o o o o X X 9 250 x X = \
X X o o o o o x X 16 250 Xx X 10
Layout: o= Available ; x = Unavailable \ N
5 - IS —
1)Under demand voltage: ~S—
They can be manufactured at any voltage between the maximum '
and minimum voltage values shown in the chart. 0
2)The duty-cycles described in the chart are standard, they can be
manufactured in any intermediate cycle. 0 3 6 ? 12
3)If any variation from the original is needed, please ask us. STROKE "s" (mm)
4)Earth|ng is recommended if the metallic paI'tS are accessible. Calculation of the effective force: see pages 1 and 59

Solenoid under voltage

Stroke’s” 605 -
51
? 32

L\\Q‘ _ i
> i o~ L II Ll L(Q
© = m T T e —— 7
= | Y

| 1

5 4
il T e
95
755 Cables lenght = 150 mm

For fixation of the solenoid: see page 59

Ordering code: ECM25/T --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECM25/T 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECM25/T 12Vdc ED15%
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ERD60-05/C TYPE

Figure1

Protection rate: IPO0

Insulation class: B (130°C)

Standard voltage: Vdc (24V; 48V; 110V; 125V)
Standard voltage: Vac (110V60Hz; 230V50Hz)
Cycle duration: 3minutes

Working temperature: (-10°C a 65°C)

Work: pull/push

Return spring incorporated: YES

Plunger weight (g): 117

Solenoid weight (g): 720

Simple effect linear double coil solenoids

Solenoid off voltage
533
‘ 46
FASTON wrapped ‘ 40
socket terminal 6,3x0,8 | )

50

ﬂ Lenght 160 mm [

FASTON wrapped fap  — M
ferminal 6,3x0,8 at 45
-

17

45
705
12

Simple effect linear solenoids of the ERD serie have got a double coil, one of them with low resistive value (pulse
coil) and the other one with high resistive value (holding coil).
It is used commonly when a 100% duty-cycle and a huge force at the begining of the stroke are needed.

Working:

Before the performance, when the solenoid is without voltage(see
fig.3), the holding coil must be shorted circuit by an external
microswitch (fig.4) connecting terminals 3 and 4.
The solenoid is fed with its standard voltage Un (between 1
and 2 terminals) and then only the pulse coil works (as it has
got low resistive value, it will demand much power), and the
solenoid shaft moves due to the forces indicated in chart 2.
When total stroke is completed the solenoid shaft must push
the microswitch and quit the short-circuit of the holding coil, so
both serie coils start to work together, adding their resistive
value and getting little demand of power.

Te 14

Figure2

Pulse coil

S p 3

; External
Hold [
ouing col \ switch
e . 4
Chart 1

Duty cycle (ED%

)
(20| 15[ 10| 5] 3 |
R EETIOM 68 115 169 337 462
| Max time under voltage (s) JECINPIANERTINNE- SR

Chart 2:Values of force without springs
Pulse coil: Duty cycle ED(%)

Stroke"s"(mm) | 20 [ 15| 10| 5| 3]
6 9 13 24 33

8 13 18 33 46
11 19 25 44 61
18 28 36 64 88

B o 56 74 137 140

Magnetic force Fm (N)

63 94 114 162 188
196 235 259 263 288
378 390 411 436 440

Chart 3
[Springs | ERD60/5 | ER60/5 | ER60/5/B |
9,7 16 5
44 53 21
1,37 0,15 0,65

Return spring can be mounted (customer selection), in
standard ERD60/5 is mounted

All the solenoids are tested at 20°C. The force will decrease due to

M5 ]
2
28 _l6l.

Figure3
*Earthing is recommended if the metallic parts are
accessible.

Holding coil:

Power: 4W

Duty cycle (ED%): 100
Holding force: 60N

the room temperature rising, decreasing a 30% at 65°C.
When the temperature is -10°C, standard current will increase a 15%.
If any extra data is needed, please contact NAFSA.
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ECR serie electromagnets are linear reversible solenoids, where the stroke is made by the alternative
piloting of two coils, each one must be excited alternatively to make the movement as shown in the
figure 1. To keep any final stroke position, the coil must remain under voltage.

These solenoids are really useful in those applications where force must be the same for both push
and return.

Magnetic body

Coil 2

Shaft Structure, basic components

Connector IP65 Magnetic body:

The metalic piece containing the coil, and
the plunger of the solenoid

Coils:

They are those that receive the electrical
energy to create the magnetic field. The
plunger moves towards the coil that is
excited.

Plunger:

It moves inside along the coil, and it has
a non-magnetic shaft fixed to it.

The shaft has got two screwed sides so
that they can be used both to push and
pull.

Connector (DIN43650):

It is the part where the electrical connection
takes place. It has got a stuffing box PG11.
See document 7.1

Reversible linear solenoids

Plunger

Figure 1.

Data sheet rated values conditions:

Magnetic force values (Fm) depending on the stroke are obtained in the following conditions:
Room temperature = 35°C

Coil stabilized at its working temperature.

Rated voltage equal to the 90% of the standard one.

Solenoid working in horizontal position.

The effective force (Fh) is obtained from magnetic force (Fm) adding or substracting the weight of the
plunger.

1) When the solenoid pushes or pulls upwards or downwards: 1) ﬁ

Effective force= Magnetic force + plunger weight

2)When the solenoid pushes or pulls in horizontal position:

Effective force = Magnetic force
2 g
-For the units with incorporated return spring:
Effective force = Magnetic force -Spring + Plunger weight Mum
COMMENT: The work option 2) increases the abrasion of the friction bearing comparing to mounting

option 1).

4x90° adjustable connector:
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Working instructions and electrical connection:

1)The electrical connection

PG11 will be detailed in the following
points.
Figure 5.

Connector

2) Take out the screw between
the connector and the base.

Reversible linear solenoids

Connector base mounted on

Figure 4. the solenoid, must not be Figure 6.

manipulated
3) Take off the connector = 4) Take off the rubber 5) Remove the interior piece, this one has power
pulling it up. piece. terminals. To remove it, push the carrier between the

terminals 1 and the mass one. Finally take off the stuffing
box and connect the supply cables like in figure11.

Stuffing box
Figure 7. Figure 8. Figure 9. Figure 10.
Figure 11. 3 c ti by th
onnection e user )
y Coil 1 under voltage

Take out the

screws, take in .

the supply cables 'ﬂ Figure 13.

in the power

terminals and

screw them again 7SS

Coil1 Coil2
Coil 2 under voltage

(: :> I
h‘
l Figure 14.

I
+
3 I/I/////////A s
Bl
Coil1 Coil2

Coil1 Coil2
Connection between base connector and coil, realized by the manufacturer

Figure 12.

O~ ©
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n
Chart: force-stroke 2
=
Q
o
(72}
Duty cycle ot
Type Stroke (mm) o
100% 40% 25% 15% 5% c
Begining of stroke s1=7 10 179 22 28 46 ()
ECR40-07 o)
End of stroke so=0 104 16 19.6 27 43 D
—
Begining of stroke s1=16 = 18.7 30 41 56 92 q>3
ECR50- < ()
Rl End of stroke so=0 =E 44 84 104 133 193 o
Begining of stroke s1=15 L 46 73 91 118 177
ECR65-15 o
End of stroke so=0 o 152 199 253 303 385
o
Begining of stroke s1=30 - 28 42 56 71 146
ECR72-30 2
End of stroke so=0 @ 68 112 148 182 269
Begining of stroke s1=25 % 85 126 163 205 341
ECR90-25 =
End of stroke so=0 265 379 501 578 837

The values of force-stroke and the return spring are in Newton (N) and solenoid in horizontal position.




Reversible linear solenoids
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CUSTOMIZATION: ECR SERIE

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

1. ELECTRICAL CUSTOMIZATION

Example1:
a) DIN43650A connectors replacement by supply cables

ECR90-25/CC

b) Intermediate duty-cycle manufacturing:
NAFSA can manufacture any intermediate duty-cycle from 0 to 100, but the viability depends on the model and the
voltage associated with it. For any special requeriment, please ask NAFSA .

c) Different duty-cycle manufacturing for COIL 1 UNDER VOLTAGE

each coil: Stroke

ECR serie electromagnets are linear reversible

solenoids, where the stroke is made by the

alternative piloting of two coils . In case of -

different forces need for each stroke

direction, there is the option of manufacture COIL 1 COlL 2
each coil with different duty-cycle. For any Duty-cydle :100% Duty-cycle: 25%
special requeriment, please ask NAFSA .

Example 2:
ECR90-25.01R.24.100-25.C

2. INSULATION CLASS CUSTOMIZATION:

Depending on the model, insulation class can be increased until H (180°C), this change is limited to voltages less
than 48VDC, this usually involves DIN43650A connectors replacement by cables or another type of connectors.
For any special requeriment, please ask NAFSA .

3. PROTECTION RATE CUSTOMIZATION IP (EN60529):
Standard models are IP40, but protecting the shaft and its guides
IP54 can be obtained.

Example 3:
Bellows have been
added in the sahft

4. MECHANICAL CUSTOMIZATION

a) Shaft modifications: b) Stroke modifications: c) Fastening element added as
Fork joint DIN71752

Example 4: Example 5: Example 6:

Shaft diameter, length, thread can ECR40-16/RO ECR50-16+Fork joint

be modified Modification of ECR40-07 Modification ECR50-16,
stroke has been increased from DIN71752 fork joint

7mm to 16mm has been added




ECR40-07 TYPE

Solenoid protection rate: IP4A0(EN60529)
Insulation class: B (130°C)

Cycle duration: 5 minutes

Standard stroke "s": 7 mm

Temperature rise: "AV31" 70°C

Work: pull/push

Incorporated return spring: NO

Duty-cycle ED(%) 40
0 45

Abs. Power at 20°C (W) 18 | & 75 210
Minimum force (N) 10 15 18 22 37

Max time under voltage(s co 120 75 45 15
Plunger weight (g) 140
Solenoid weight (Kg) 0.8

Duty-cycle Under demand
voltages

VDC VAC

Standard voltages

o o o) o o X X3 RO 250] IBX X

o o o o) o) o o X X 6 250 «x X

X O o) o o o) [o) X Xx 9 250 x x

X O o o) o) o o X x 9 250 «x X

X O o o) o) o o X x 12 250 x X
Lay out: o = Available ; x = Unavailable

1)Voltage under demand:

They can be manufactured at any voltage between the maximum and
minimum voltage values shown in the chart.

2)To feed in alterning current, there has to be an external rectification of
the signal.

3)The duty-cycles described in the chart are standard, they can be
manufactured in any intermediate cycle.

4)If any variation from the original is needed, please ask us.

5) Earthing is recommended if the metallic parts are accessible.

Solenoid under voltage

£
03, § 24
g
3
g
>
|
>
~hH
= N
‘ 5 SIEN IS 1
SISt =
£3 /5
25

For fixation of the solenoid: see page 72

Ordering code: ECR40-07 --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECR40-07 24Vdc ED100%

Standard voltage:12Vdc Duty-cycle: ED15%: ECR40-07 12Vdc ED15%

Force-stroke curve

——ED 5%; F(Omm)= 43,31 N
—ED 15%; F(0mm)= 27,15 N
——ED 25%; F(Omm)= 19,59 N
——ED 40%; F(0mm)= 16,15 N
—ED 100%; F(Omm)= 10,41 N

40 e

Force"Fm" (N)
w
o

Stroke"s" mm

Calculation of the effective force: see pages 1 and 72

Conector OIN43650 (4x90°)
— P61

Stroke"s”

]

=
)

90 22
141

Reversible linear solenoids



www.nafsa.es

ECR50-16 TYPE

Solenoid protection rate:IP40(EN60529)
Insulation class: B (130°C)

Cycle duration: 5 minutes

Standard stroke "s": 16 mm
Temperature rise: "AV31" 70°C

Work: pull/push

Incorporated return spring: NO

Duty-cycle ED(%)

Abs. Power at 20°C (W) 20 45 70 120 320
Minimum force (N) 13 18 26 41 72 Force-stroke curve

Max time under voltage(s o 120 75 45 15 120 Ty
Plunger weight (g) 220 \ ~—ED 15%; F(0mm)= 133,32 N

- - «==ED 25%; F(0mm)= 104,82 N
Solenoid weight (kg) 1.4 100 ——ED 40%; F(Omm)= 84,02N ||

—ED 100%; F(omm)- 44,88 N | |

Reversible linear solenoids

Duty-cycle Standard voltages Under demand /
—- A “ —
ED% VDC VAC DC VAC _ \_’_/—
/I o o o o o o o X x 5 250 x X E 0 | |
X o o o o o o X X 9 250 x X :
X o o o o o o0 X X 9 250 x X o e
X o 0o o o o o X x 12 250 x X 2 /-
X X o o] o] o o) X X 24 250 x X 40 =
Lay out: o= Available ; x = Unavailable /
1)Voltage under demand: 20 \‘“/ —N—
They can be manufactured at any voltage between the maximum and —
minimum voltage values shown in the chart.
2)To feed in alterning current, there has to be an external rectification of 0
the signal. 0 . 8 . 16
3)The duty-cycles described in the chart are standard, they can be
manufactured in any intermediate cycle. Stroke "s" mm

4)If any variation from the original is needed, please ask us. Calculation of the effective force: see pages 1 and 72

Solenoid under voltage

. Stroke's"”
(=]
03 ﬁ Lonnector [IN43650 (4x90°) I:
5
3
oo 33 ~— Pl 47
>
~+ 5
=
3 o w
R & wl ' =
o 6] = )
o
N
38
188

For fixation of the solenoid: see page 72

Ordering code: ECRS50-16 --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECR50-16 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECR50-16 12Vdc ED15%




ECR65-15 TYPE

Solenoid protection rate: IP40(EN60529)
Insulation class: B (130°C)

Cycle duration: 5 minutes

Standard stroke "s": 15 mm
Temperature rise: "AV31" 70°C

Work: pull/push

Incorporated return spring: NO

Duty-cycle ED(%) 100
75

Abs. Power at 20°C (W) 30 110 185 545
Minimum force (N) 38 64 80 99 162 Force-stroke curve

Max time under voltage(s o 120 75 45 15 200 |——ED 5%; F(Omm)= 385,72 N

P|unger We|ght (g) 350 —=ED 15%; F(Omm)= 303,17 N
. . ED 25%; F(Omm)=252,9 N

SO|en0Id We|ght (kg) 28 250 —4———— —ED40%,‘ F(Omm): 199,29 N

=D 100%; F(OMm)= 152,05 N

Reversible linear solenoids

Duty-cycle Standard voltages Under demand
voltages 200
(612 24 48 100 125 205 110 230 | Min| Max| Min |Ma QS
o o o o o o x X 9 250 x x £
w 150
o) o o o o o) X x 12 250 x x 5
X o0 o ) o o X X 24 250 x x =
X o o o o o X x 24 250 x X -
X o o] o] o o) X X 24 250 x X 100
Layout: o = Available ; x = Unavailable ‘
1)Voltage under demand: 50 ‘
They can be manufactured at any voltage between the maximum and
minimum voltage values shown in the chart.
2)To feed in alterning current, there has to be an external rectification of 0
the signal.
3)Thegduty-cycles described in the chart are standard, they can be 0 5 10 15
manufactured in any intermediate cycle. Stroke"s" mm
4)If any variation from the original is needed, please ask us. Calculation of the effective force: see pages 1 and 72

Solenoid under voltage

E
@ Stroke "s”
L1 30 o Lonnector DING3650 (4x907) 1
B B
o 35 45 a1 124
™ 185 185
LN Liy IS
5 = =
B s I T 1
. 8} E?W - . : o - - B

203

For fixation of the solenoid: see page 72

Ordering code: ECR 65-15--V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECR65-15 24Vdc ED100%
Standard voltage:48Vdc Duty-cycle: ED15%: ECR65-15 48Vdc ED15%
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(72]
Ml ECR72-30 TYPE
c
Q@ Solenoid protection rate: IP4A0(EN60529)
8 Insulation class: B (130°C)
o Cycle duration: 5 minutes
© Standard stroke "s": 30 mm
(D) Temperature rise: "AV31" 70°C
£ Work: pull/push
E Incorporated return spring: NO
o
2Rl Dty-cycle ED(%)
g) Abs. Power at 20°C (W) 34 98 166 195 830
&J Minimum force (N 28 42 56 71 146 Force-stroke curve
Max time under voltage(s © 120 75 45 15 250 —£0 5%, F(omm)- 269 N
Plunger weight (g) 400 —ED 15%; F(Omm) = 182 N
Solenoid weight (g) 3.2 \ ~ED 25%; F(Omm)= 148 N
200 ==ED 40%; F(Omm)= 112 N
Duty-cycle Standard voltages Under demand —ED 100%; F(Omm)- 68 N
voltages
ED*% v "VAc -
5 12 24 4 10 12 20 vin e M \——/’/\T
0/l o o o o ) o o X  5H 2501 I X E
X o o o o o 0o X X 9 250 x x :
Al x o o o o o o @x x 12 250 x «x 5 100
A x o o o o o o X x 12 250 x X = AN\
xx o o o o o) X x 24 250 x X \ ""'\
Layout: o = Available ; x = Unavailable I — \_’\
50 \ e ] —— |
1)Voltage under demand: \_ "\
They can be manufactured at any voltage between the maximum and T — —
minimum voltage values shown in the chart.
2)To feed in alterning current, there has to be an external rectification of 0
the signal.
3)The duty-cycles described in the chart are standard, they can be 0 s oo 20 25 0
manufactur.ed. in any intermediate cycle. Stroke "s" (mm)
4)If any variation from the original is needed, please ask us. Calculation of the effective force: see pages 1 and 72
Solenoid under voltage
=
0 30 g Connector DIN43650A (4x90°)
S
g .. Stroke “s"
=
= PG 11 co
N 31
= ©
= B ) =
Q LIQ\ «Q 7i,7777777,: JEpEREEE)
ASARSS o
> 31
615 ] 135 315
230

For fixation of the solenoid: see page 72

Ordering code: ECR72-30--V ED--%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECR72-30 24Vdc ED100%
Standard voltage:12Vdc Duty-cycle: ED15%: ECR72-30 12Vdc ED15%




ECR90-25 TYPE

Solenoid protection rate: IP40(EN60529)
Insulation class: B (130°C)

Cycle duration: 5 minutes

Standard stroke "s": 25 mm

Temperature rise: "AV31" 70°C

Work: pull/push

Incorporated return spring: NO

Duty-cycle ED(%)

Abs. Power at 20°C (W) 55 125 190 300 900

Minimum force (N) 70 111 146 178 305 Force-stroke curve
600
Max time under voltage(s co 120 75 45 15 ==ED 5%; F(Omm)= 837N
. ==£D 15%; F(0mm)= 578 N
Plunger weight (g) 900 ——ED 25%; F(Omm)= 501 N
Solenoid weight (Kg) 8.5 500 | =—ED40%; F(Omm)= 379 N
—ED 100%; F(0mm)= 265 N
Duty-cycle Standard voltages Under demand
voltages 400
vDC VAC _ N\
100 125 205|110 230 = /_,/
X o o o o X x 12 250 x X £ 300
X X [o) o o [o) [o) X X 24 250 x X o
X X o o o o o X x 24 250 x X g
X x o o o o o0 X X 24 250 x X = —T \
X X 0 o o o o X X 24 250 x X 200 // ———
Layout: o = Available ; x = Unavailable L~
/ \
1)Voltage under demand: 100 ~
They can be manufactured at any voltage between the maximum and
minimum voltage values shown in the chart.
2)To feed in alterning current, there has to be an external rectification of
the signal. 0
3)The duty-cycles described in the chart are standard, they can be 0 5 10 15 20 25
manufactured in any intermediate cycle. .
4)If any variation from the original is needed, please ask us. Stroke "s" mm
5) Earthing is recommended if the metallic parts are accessible. Calculation of the effective force: see pages 1 and 72

Solenoid under voltage

=
g
3
Q
= Stroke "s”
0 30 i Lonnector OIN436504 (4x90° -
>
; 305 71 PG11 305
s N
K
Y T K
\ / S By =
2\
d i3
S
301

For fixation of the solenoid: see page 72

Ordering code: ECR90-25 --V ED---%

Example: Standard voltage:24Vdc Duty-cycle: ED100%: ECR90-25 24Vdc ED100%
Standard voltage:48Vdc Duty-cycle: ED15%: ECR90-25 48Vdc ED15%

Reversible linear solenoids
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ERB SERIE

ERB serie electromagnets are bistable linear solenoids, where the stroke movement from initial
(unlocked) to final position (locked) is made by electromagnetic forces, the return to initial position
takes place by an inverse polarizing pulse combined with external forces or by an incorporated spring.
When it is off, the bistable solenoids has got two working and maintained positions. One will be held
by a permanent magnet system and the other one by a return spring or external forces.

Its specifications makes this solenoid perfect to use when both unlocking and locking position are
kept for a long time.

oo

Bistable solenoids

Magnetic body Structure, basic components:
Magnetic body:
It is the metal part containing a coil, the
core, a magnet system and the fixation
holes.
Coil:
It receives the electrical energy to create
a magnetic field.
Plunger:

0 = g It moves along and inside the coill, it has
?\)5 - \ > got a non-magnetic shaft fixed to the

N0 ’ plunger. If pulling is needed, fix the element

Magnet system to activate to the plunger. To push, fix the
shaft to the element to activate.

Plunger

Shaft Flying leads
Data sheet rated values Work depending on the feeding mode:
conditions:

" Locked position Unlocked position
Magnetic Force values (Fm) Red cable: +Vdc Red cable: -Vdc
depending on the stroke are Black cable: -Vdc Black cable: +Vdc

obtained in the following conditions:

F-S) Coil+magnet
-Standard temperature = 35°C ( L— J

-Coil stabilized at its working - —_—
temperature. _ ;
-Rated voltage equal to 90% of the (F-S)Spring
standard one.

-Solenoid working in horizontal F-S:Force-stroke

position.

Effective force (Fh) is obtained from magnetic force (Fm), adding and substracting the plunger weight.

Transition of unlock to lock: Effective force = Magnetic force - Plunger weight - Spring force

1) When the solenoid pulls upwards: 1) (T
Transition of lock to unlock: Effective force = Spring force + Plunger weight

-
2)When the solenoid pulls downwards:

Transition of unlock to lock: Effective force = Magnetic force + Plunger weight - Spring force 2) -
Transition of lock to unlock: Effective force = Spring force - Plunger weight (L

3)When the solenoid pulls in horizontal position
Transition of unlock to lock: Effective force = Magnetic force - Spring force
Transition of lock to unlock: Effective force = Spring force 3) J

I )

-For untis with incorporated return spring:
Effective force = Magnetic force -Spring force + Plunger weight

COMMENT: The mounting position 3 increases the abrasion of the sliding guides comparing to position 1 and 2.

ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit
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CUSTOMIZATION: BISTABLE SERIE

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

1. ELECTRICAL CUSTOMIZATION
a) Electronics integrated in the coil:

b) Cable length modification
and terminal or connector

a.1) For peak supression mounted over cables:

a.2) Thermal fuse

Bistable solenoids

Examples: Examples: Thermal use All bistable models have supply
*The thermic resettable cables, this length can be
polyswitchs are used in coils " modified to customer
with low duty cycles against ! requirement.

a— vaistor |\ | ol overheating, caused by long o Likewise any kind of terminals or
time under voltage and not *" " connectors can be added to the
respected the duty cycle cables
times. ’

It can be used also as timer. Example 1:

a.3) Thermal fuse and peak
supression
Examples:

Thermal fuse

@

a.4) Double coil
Examples:
Coil 1
Our standard ERB series has vae
only a coil, that has to be °
electrically polarized to get the Coil 2
desired movement sense, to avoid
this supply polarization inversion

we can produce the ERB series

with two coils, that will be feeded individually to get the desired
movement sense.

The two coil version solenoid will have less force than the
single one or higher power for the same force as the coil has
to be divided in two.

Vde™ Varistor Coil
Example 3:

2. INSULATION CLASS CUSTOMIZATION:

Depending on the model, insulation class can be increased until B(130°C).

Example 5:

ERDI35-07/ES |
a

3. PROTECTION RATE CUSTOMIZATION IP (EN60529): The standard
model are IP00, but for the mechanical part IP40 can be obtained and

for the electrical part IP65 through coil overmolding.. Example 4:

ERB35/NCIP
4. MECHANICAL CUSTOMIZATION

4.1) Shaft modifications:
Length and shape can be modified.

7 A W 0 W N >

4.2) Plunger modifications:
Length and shape can be modified.

L W S
\ W
a) Flat b) Spherical c) Threaded
a) Flat b) Threaded hole c) Fork joint
\ ' ﬂ \ g Lﬂ J @

d) Transverse hole  e) Grooved f) Threaded hole d) Flat faces e) Grooved

4.3) Fixing holes modification: 4.4) Fastening element added as Fork joints as

DIN71752:

Example:
ERB50/N+Fork joint

Standard model:
ERB35/N

Model customized with extra holes and
fixing sheet: ERB35/NS

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.
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ERB20-15-6/C TYPE

N

i) Protection rate: IPO0

o Insulation class: Y (90°C)

CICJ Available voltages: 5, 6, 9, 12, 24 Vdc

— Cycle duration: 3 minutos

8 Standard stroke "s": 6 mm
Maximum stroke "s": 8mm

Q@ Temperature increase "AV31": 70°C

o) Work: Push/pull

8

§)

m SEMEETE VD EEES el Work depending on feeding mode:
Duty-cycle ED(%) 25
Abs. power at 20°C (W 10 Locked postion Unlocked position
Minimum Vdc (V) 1) 5 Red cable: +Vdc Red cable: -Vdc
Maximum Vide (V) 1 o4 Black cable: -Vdc Black cable: +Vdc
Minimum Vac (V) 1)2) NP _ (F-S) Coil+magnet

. < - M
; (V) 1)) mg=] ° J _ ] © Il i

Max. time under voltage.(s) 30 v v (F-S)Spring o e
Plunger weight (g) 11
Solenoid weight (g) 47.4 F-S:Force-stroke

NP= Not available

1)Voltage under demand:

They can be manufactured at any voltage between the maximum and the minimum voltage values shown in the chart.
2)To feed in alterning current the solenoid must be fed using a rectifier with standard voltage.

3)If any variation from the original is needed please contact.

4)Earthing is recommended if the metallic parts are accessible.

Solenoid locked Force-stroke curve (F-S)
ain —— 10
msrsen 7Y = Spring ERB20-15/5C
9 === \]agnet ; F(Omm)=8N
e \agnet+coil ;F(0mm)=15,6N
8
s 7

X2 M3

i =

: Z 56

1 £

- £ s
2 Supply cables )
X0.22mm* d a \
[=350mm
L=350mm IE \

3 S

Nitrile S
washer \
I~ N
d

0 1 2 3 4 5 6 7 8
Stroke "s" (mm)

Calculation of the effective force: see pages 1 and 81

Ordering code: ERB20-15-6/C --V ED25%--Spring

Example: Standard voltage:24Vdc Duty-cycle: ED25%: With spring: ERB20-15-6/C 24Vdc ED25%
Standard voltage:12Vdc Duty-cycle: ED25%: Without spring: ERB20-15-6/C 12Vdc ED25% RN

ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit




ERB35-05/NC TYPE

Protection rate: IPOO

Insulation class: Y (90°C)

Available Voltage:12, 24, 48, 110, 125, 205 Vdc
Cycle duration: 3 minutes

Standard stroke "s": 8 mm

Temperature rise "AV31": 70°C

Work: pull/push

Return spring incorporated: YES

gtandardl V(;t;(ye 2421?)/dc Work depending on the feeding mode:
uty cycle

00 Locked position Unlocked position
Abs. power at 20°C (W 35 Red cable: +Vdc Red cable: -Vdc
Minimum Vdc (V) 1 6 Black cable: -Vdc Black cable: +Vdc
Maximum Vdc (V) 1 205 (F—S) Coil+magnet

Minimum Vac (V) 1)2) NP —
Maximum Vac (V) 1)2) NP I
Max time under voltage(s) [I10 (F-S)Spring
Plunger weight (g) 40

Solenoid weight (g) 165 F-S:Force-stroke

NP: Not available

1)Voltage under demand:

They can be manufactured at any voltage between the maximum and the minimum voltage values shown in the chart.
2)To feed in alterning current the solenoid must be fed using a rectifier with standard voltage.

3)If any variation from the original is needed please contact.

4)Earthing is recommended if the metallic parts are accessible.

Solenoid locked Force-Stroke curve(F-S)

M3

50
2 Supnly cables = Maghet; F(Omm)=43N
X1 mm? 45 = Magnet+coil; F(Omm)=80N
[=250mm 0 \ = Spring ERD35/5
35 \
2,011\
- 30 \\
£ |
& 25 P~
] \ T~
g 20 \ N
e
15 \ ™
10 \ T = = =
5 A
\\
0

30

Stroke "'s" (mm)

2k

Calculation of the effective force: see pages 1 and 81

Ordering code: ERB35-05/NC --V ED20% - Spring

Example: Standard voltage:24Vdc Duty cycle: ED20%: With spring: ERB35-05/NC 24Vdc ED20% RS
Standard voltage:12Vdc Duty cycle: ED20%: Without spring : ERB35-05/NC 12Vdc ED20% RN

Spring yes: RS; Spring no: RN ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit

Bistable solenoids
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ERB35/N TYPE

Max time under voltage(s) 30
Plunger weight (g) 40
Solenoid weight (g)
NP: Not available

F-S:Force-stroke

N

i) Protection rate: IPO0

o Insulation class: Y (90°C)

CICJ Available Voltage:12, 24, 48, 110, 125, 205 Vdc

— Cycle duration: 3 minutes

8 Standard stroke "s": 5 mm
Temperature rise "AV31": 70°C

Q@ Work: pull/push

o) Return spring incorporated: YES

8

§)

m Standard el i Work depending on the feeding mode:
Duty cycle ED(% 20 Locked position Unlocked position

iti iti

Abs. power at 20°C (W 35 Red cable: +Vdc Red cable: -Vdc
Minimum Vdc (V) 1 6 Black cable: -Vdc Black cable: +Vdc
Maximum Vdc (V) 1 205 (F-S) Coil+mag
NP —
e —
M ime under voliage(s) (FSyspring

—
»
()]

1)Voltage under demand:

They can be manufactured at any voltage between the maximum and the minimum voltage values shown in the chart.
2)To feed in alterning current the solenoid must be fed using a rectifier with standard voltage.

3)If any variation from the original is needed please contact.

4)Earthing is recommended if the metallic parts are accessible.

Solenoid locked Force-Stroke curve(F-S)

3 90
] == Spring ERD35/5

==Nagnet ; F(Omm)=85N
2 Supply cables 80 8 ( )
1x0.5mm?

L = 150mm

238

=M agnet+coil ;F(0mm)=105N

70

_

60

718

50 +

40

Force"Fm" (N)

30

20

10

2k

Stroke "s" (mm)
Calculation of the effective force: see pages 1 and 81

Ordering code: ERB35/N --V ED20% - Spring

Example: Standard voltage:24Vdc Duty cycle: ED20%: With spring: ERB35/N 24Vdc ED20% RS
Standard voltage:12Vdc Duty cycle: ED20%: Without spring : ERB35/N 12Vdc ED20% RN

Spring yes: RS; Spring no: RN ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit




ERB50/N TYPE

N
Protection rate: IPO0 i)
Insulation class: Y (90°C) o}
Available voltages: 12, 24, 48, 110, 125, 205 Vdc CICJ
Cycle duration: 3 minutes —
Standard stroke "s": 10 mm 8
Temperature rise "AV31": 70°C
Work: pull/push Q@
Return spring incorporated: YES o)
S
§)
SEEETE VellEeD 2ol Work depending on the feeding mode: m
Duty cycle ED(%) 20 Locked position Unlocked position
o}
Abs. power at 20°C (W) 67 Red cable: +Vdc Red cable: -Vdc
Minimum Vdc (V) 1) 12 Black cable: -Vdc Black cable: +Vdc

Maximum Vdc (V) 1) 205 .
Minimum Vac (V) 1)2) NP v (F-S) Coil+magnet
Maximum Vac (V) 1)2 NP .- — >

Max time under voltage(s)&]Y] (F-S)Spring

Plunger weight (g) 71
Solenoid weight (g) 365
NP: Not available

F-S:Force-stroke

1)Voltage under demand:

They can be manufactured at any voltage between the maximum and the minimum voltage values shown in the ¢ chart.
2)To feed in alterning current the solenoid must be fed using a rectifier with standard voltage.

3)If any variation from the original is needed please contact.

4)Earthing is recommended if the metallic parts are accessible.

Locked solenoid Force-Stroke Curve (F-S)

250

=== Magnet+Coil; F{0mm)=298N

\ =—Magnet; F(Omm)=140N

= Spring ERB50/5

403

200

2 supply leads: M
x0.5mm*
[=200mm

[
w
(=]

Force"Fm" (N)

[y
o
[=]

886

SN

o ™ ---.._,\__\

-]

= ™~ -

[=]

S
| 0 2 4 6 8 10
P o ngn
Stroke "s"(mm)

o 1
-7 Calculation of the effective force: see pages 1 and 81

Stroke's”

Ordering code: ERBS50/C --V ED20% - Spring

Example: Standard voltage:24Vdc Duty cycle: ED20%: With spring:  ERB50/C 24Vdc ED20% RS
Standard voltage:12Vdc Duty cycle: ED20%: Without spring : ERB50/C 12Vdc ED20% RN

Spring YES: RS; Spring NO: RN ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit




Reversible bistable solenoids
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ERDI15 TYPE

This solenoid has two resting positions, the stroke movement "s" from a position to the other
one is made by a polarized electric signal, the plunger is retained in each end of stroke position
using permanent magnets.

Protection rate: IPO0 EN60529
Insulation class: E (120°C)
Standard voltage: from 6 to 12 Vdc
Magnet coil B Under demand voltage: contact
Standard stroke "s": 5mm
Duty cycle ED: 33%
Coil resistance at 20°C: 8 Ohm
Initial force: 1.5 N
Holding force: 6N
Plunger weight: 5 gr
Solenoid weight: 40 gr

White cable - B

*Obligatory earthing if the metallic parts
Red cable - B are accessible.

; Red cable - A
Magnet coil A White cable - A

Connection scheme: Coil in parallel will be the standard configuration.

Voltage 6V - (Coil in parallel) Voltage 12V - (Coil in serie)
White A and B White
Red A Red B
White B Towards A N White A Red A Towards A Red B
- —— - —
. . Towards B
+ [ fowardsB  _ Plunger stroke direction 4 -
Dimensional drawing: Force-stroke Curve (F-S)
= 8
" @ 16 ==Magnet+Coil (undervoltage)
E ¢ 3 7 A ==NMagnet (withoutvoltage)
] | : \
: ¢ 5
. —: =Y Connector \
O @ MULTICOMP MC34481| 5
| : A
(e, (\i n -
S VNI RS i
S Py L
5 s \ \
o : s 3 \
N w .
J]' 4 leads 2
- ‘ L=150mm ‘ \ T
8 S= 0,25mm* ]
—
CONNEXION CONFIGURATIONS \
Connector INPUT 1: White cable COIL A Connector INPUT 2: Red cable COIL A 0
Red cable COIL B White cable COIL B 0 1 2 3 4 5

Stroke "s" (mm)

ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit

Ordering code:
Coil in parallel: ERDI15 6V 33%, (standard configuration)
Coil in serie: ERDI15 12V 33%, (special configuration)
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This solenoid has two stable positions, the stroke movement "s" from a position to the other one is made by
a polarized electric signal, the plunger is retained in each end of stroke position using permanent magnets.

Protection rate: IP40 EN60529
Insulation class: Y (90°C)
Standard voltage: 24 Vdc

Coil B Voltages under demand: de 6VDC a 250Vdc
Standard stroke "s": 6mm
) Duty-cycle ED: 20%
Red cable - B Abs. power at 20°C: 28W (14W each coil)
Black Cable - B Plunger weight: 28 gr

Solenoid weight: 175 gr
Holding force at stroke Omm: 20N

Reversible bistable solenoids

Black cable - A

Coil A Red cable - A *Obligatory earthing if the metallic parts are
acessible.
Connection scheme Force-stroke curve
%0 —Magnet+coil
“ 25 ———
Red A Red B \
Black B Black A

Connection 1 Connection 2

Force "Fm" (N)
— N
3] =)
L—]

Work depending on the feeding mode: \ \\
Position A Position B 10 \ N—F—_
| s -
LTI i A I 5 L
g S

Connection 1:
+VDC and Connection 2: -VDC. The shaft will go to B position

Connection 2:

+VDC and Connection 1: -VDC. The shaft will go to A position Stroke "s" (mm)
Dimensional drawing: 26
2k
Tinned 5 mm
Red cable v -
CoIL A Pa— o
ack capte i
COILB o~ COIL A
15 A a "
' 3 [QN]
@ [ee]
Red cable ‘ C0IL B—
BOBINA B
Black cable By E
COIL A - r g
Tinned 5 mm = Q, =
= M 4

ASSEMBLY: the screw does not have to exceed the wall of the magnetic circuit

Ordering code: ERDI35-06/CC 24V 20%




Bistable solenoids
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ECI35/C TYPE

ECI serie electromagnets are bistable linear electromagnet, where
the stroke movement from initial to final position is made by a
incorporated spring.

When solenoid is in final position after been under voltage (See
drawings bellow), the mechanical reset to the initial position has
to be made by external forces acting on the mobile core.

The plunger is retened in the initial postion by permanent magnets.
To release the plunger is necessary feed the electromagnet with
a low power polarized voltage signal.

Solenoid protection rate: IP40
Insulation class: Y (90°C)
Minimun release voltage: 6V FRr 4
Duty-cycle ED: 100%

Standard stroke "s": 8 mm

Work: Push 37N
Magnetic retention force (Frm): 44N

Initial force (Fe): 37N

Useful magnetic force (Fru=Frm-Fe): 7N

Final force (Fa): 18N

Mechanical response time: 5ms

Force-stroke curve

Fr = Spring force

Minimun energy of release: 30 mJ 18N
Minimun duration of the electrical impulse: 20ms
Solenoid weight: 0.190 Kg

0
Solenoid with compressed spring
o 18
14
oy R
o .
e
5
_ ~| 8
= 1l
l =
SEES
2 3
- 9 2 Bl §
, SR =
3|
=
2 leads ¢ 30
Section: x0.22mm?
Lenght: 200mm B
3 ]

X2l M 3 x225 depth

Ordering code: ECI35/C 6Vdc ED100%

»
>

8
Stroke "s" (mm)

Working

TSoIenoid push force

Position A (Initial position):
Repose status (compressed
spring) , when the
electromagnet is feeded it pass
to position B.

l External force to reset

Position B (Final position):
After voltage status (spring
free). To return to position A,
will be necessary to apply an
external force
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CUSTOMIZATION: LOCKING BOLTS

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

1. ELECTRICAL CUSTOMIZATION

NAFSA's locking bolts are standard linear solenoid adapted to work standing radial forces. With this modification,
the plunger works as bolt.

Electrical locking bolts

Therefore, all electrical customization that are made in the standard solenoid are also applicable in the locking
bolts. For example one ER model which has been adapted to de used as locking bolt, can be modified with
any electrical customization described in the ER serie. It will be the same for all other series.

Some of the most common customizations are free wheel diode, varistor, rectifier diodes, PWM electronic
(pulse width modulation), thermal protection, etc... integration in the solenoid.

The PWM mounting is particularly interesting in this type of locking bolts since it allows working with more force,
so this will allows to mount harder springs if necessary. This can be done keeping the 100% duty-cycle.

2. MECHANICAL CUSTOMIZATION:

2.1) Bolts plunger lenght and shape:

a) Flat b) Spherical c) Conical d) Slip at 30° e) Slip at 45°

2.2) Position detection system integration:

a) Magnetic sensor b)Microswicht b) Combination of magnetic sensor and microswicht:

) . Magnetic sensor: In this ) ) ) )
In this example the In this case, the example magnetic sensor  Microswicht: In this case it

magnetic sensor is microswicht is integrated  js integrated in the support. ~ detects when the locking
integrated in the guide, and in the cover and its detects |ts function is to detect bolt is closing the door.
its detects the position bolt opening when the bolt has been

transition. positioned in front of the
closure.

Example: Example: Example:
ERB35-05_NDBCP ECH40-10_BM CuU40_CPD

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.




Electrical locking bolts (Active security)

www.nafsa.es

CU20/CPXU TYPE

These locking bolts are simple effect linear solenoids, where the shaft has been reinforced to assure the performance
in case of radial stress.This model assures the locking with voltage (active security).

It has got frontal fixing.

It design makes it good to be used as industrial locking bolt.

Protection rate: IP40 ?///
Insulation class: B (130°C) . 2
Standard voltage: 24Vdc Axis bolts ///

Available voltages: 6 a 48Vdc

Duty-cycle (ED%): 100

Abs. power at 20°C: 4.8W

Standard stroke"s": 10mm

Temperature increase "AV31": 70°C

Plunger weight (g): 17.3

Locking bolt weight (g): 90

Incorporated return spring: YES

Return spring force ED100% (N):

from 0.7 (compressed,under voltage) to 0.15 (extended,
without voltage) Possibility of supply with detection system integrated in

1)Voltage under demand: Frontal fixation: Use 212 as CU20/CPXU
They can be manufactured at any voltage between the mounting guide in the support

rrLaximum and minimum voltage values shown in the hole. - 4/

chart. %ﬂ {

2)To feed in alterning current the solenoid will have a S /«‘/

rectifier mounted in. o @@ -

3)If any change from the original is needed, please \ ‘

contact us. ; V\

Ordering code: Matgnetic
CU2 0/CPXU --V ED--% uni

QS Magnetic
\ sensor

Example: 24Vdc 100%ED:
CU20/CP XU24VdcED100%

Solenoid shown under voltage

2 Supply cables
Material: EFTE; s=1x0,22mm* L=160mm
xt) M 25 x,6,useful depth

102 25 24

 am— | i

Q1R
O 8
O
h ..a.
55

Stroke i A4

———

= 155
K7 O 20




ER30/CCR TYPE
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Derivative of series ER, and reinforced with guide to guarantee the operation of the axis bolt before possible
radial efforts. The closing takes place under voltage (active security).
This indicated to work in automatism where an intense use is not required.

It is possible to be fixed frontally lateral or.

Solenoid protection rate: IPO0

Insulation class: B (130°C)

Standard voltage: 24Vdc

Duty cycle (ED%): 100

Absorbed power at 20°C: 8 W

Under demand voltage: Vdc (de 3V a 205V)
Under demand voltage: Vac (de 24V a 230V)
Standard stroke "s": from 8 to 10mm
Temperature rise "AV31": 70°C

Plunger weight (g): 60

Locking bolt weight (g): 220

Return spring incorporated: YES

Spring return force (N): from 1.6 to 0.6
Maximum radial effort with lateral fixation: 50N
Maximum radial effort with frontal fixation fixing in the
guide's diameter: 1000N

Solenoid shown without voltage
36

X2IM 3 x _d} fseful depth
| 135
30

17

D 12
Z Faston terminals
28x05
—
m M 3 x 25 useful depth
-t
3|9 5
§ f"
2
L
®©
N

- _4
= L
Stroke s

=
N

Lateral fixation e

Frontal fixation

Magnetic circuit

Axis bolt  Guide

1)Voltage under demand:

They can be manufactured at any voltage between
the maximum and minimum voltage values shown
in the chart.

2)To feed in alterning current, the solenoid will have
a rectifier incorporated. Faston terminals will be
changed by flying leads (L=150mm).

3)If any changes from the original are needed,
please contact.

4)Earthing is recommended if the metallic parts are
accessible.

Frontal fixation
(recommended
Assembly): it is
advisable to realize a

small bush of the guide
thus to secure the
optimal efficiency.

Lateral fixation (Only for
smaller lateral stress
than 20N): The length of
the assembly screws does
not have to exceed of the
thickness of the magnetic
circuit

Ordering code:

ER30/CCR --V ED100%

Example:

Standard voltage:24Vdc: ER30/CCR 24Vdc ED100%
Standard voltage:48Vdc:ER30/CCR 48Vdc ED100%

Electrical locking bolts (Active security)



Electrical locking bolts (Active security)
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CU30/CP TYPE

These locking bolts are simple effect linear solenoids, where the shaft has been reinforced to assure the
performance in case of radial stress. This model assures the locking with voltage (active security).

It has got lateral and frontal fixing.

Its design makes it good to be used in robotics where an intensive work is required.

Solenoid protection rate: IP40

Insulation class: E (120°C)

Standard voltage: 24Vdc

Duty-cycle (ED%): 100 or 25

Absorbed power at 20°C: 7.5 W(ED100%); 29W(ED25%)
Under demand voltage: Vdc (from 3V to 205V)

Standard stroke "s": 10mm

Temperature rising "AV31": 70°C

Plunger weight (g): 60

Locking bolt weight (g): 330

Return spring incorporated: YES

Return force ED100%(N): from 1.5(comprissed spring, with
voltage) to 1 (free, without voltage)

Return force ED25%(N): from 2.8 (comprissed spring, with
voltage) to 1.8 (free, without voltage)

Maximum radial effort (N): 3000N

Ordering code:

CUS30/CP --V ED100%

Example:

24\V/dc 100%ED: CU30/CP 24Vdc ED100%
48Vdc 25%ED: CU30/CP 48Vdc ED100%

Solenoid shown under voltage

Axis bolt

1)Voltage under demand:

They can be manufactured at any voltage
between the maximum and minimum voltage
values shown in the chart.

2)To feed in alterning current the solenoid will
have a rectifier mounted in.

3)If any change from the original is needed,
please contact us.

915
3 70 o
25 L 40
é I |
S ™~k n N Q
Sy ot h sle
M 4 x 4 useful depth
24 . Cables= X025 mm? L= 150mm 20
T = _With voltage Without voltage
| - ] y
. ) - _ B~ )
_

\ H A

M 3 x5 useful depth

M 4 x5 useful depth




CU20/CP TYPE

These locking bolts are simple effect linear solenoids, where the
shaft has been reinforced to assure the performance in case of radial
stress. This model assures the locking without voltage (passive
security).

It has got frontal and rear fixing.The bolt has a slip with anti-rotation
system. Its design makes it good to be used as industrial locking
bolt.

Electrical locking bolts (Passive security)

Assembly A: Assembly B: Opened lock, Closed lock,
With lateral guided with voltage: without voltage:
Model: CU20CP100 Model: CU20CP25
Protection rate: IP40 Protection rate: IP40
Insulation class: E (120°C) Insulation class: E (120°C)
Standard voltage: VDC (12V;24V;48V) Standard voltage: VDC (12V;24V;48V)
Duty cycle (ED%): 100% Duty cycle (ED%): 25%
Absorbed power at 20°C: 4,2W Absorbed power at 20°C: 17W
Standard stroke "s": 7mm Standard stroke "s": 7mm
Temperature rising "AV31": 70°C Temperature rising "AV31": 70°C
Mobil plunger weight (g): 17 Mobil plunger weight (g): 17
Locking bolt weight (g): 107 Locking bolt weight (g): 107
Return spring incorporated:1.1 N (Opened lock, with Return spring incorporated:1.5 N (Opened lock, with
voltage) to 0.2N (Closed lock, without voltage). voltage) to 0.5N (Closed lock, without voltage).
Mimimum force at stroke 7mm with incorporated Mimimum force at stroke 7mm with incorporated
spring(N): 0,3 spring(N): 1,75
Maximum radial stress (N): 2000N (Assembly A) Maximum radial stress (N): 2000N (Assembly A)
Maximum radial stress (N): 750N (Assembly B) Maximum radial stress (N): 750N (Assembly B)

- If any change from the original is needed, please contact us.
-The connector can be deleted or replaced.
- To use the solenoid with the electric saver, see page Electric saver A.3

Ordering code:

-CU20CP100 12VDC100%: Features: Vn (12VDC) ; ED (100%) ; Pn (4,2W)
-CU20CP25 12VDC25%: Features: Vn (12VDC) ; ED (25%) ; Pn (17W)
-CU20CP100 24VDC100%: Features: Vn (24VDC) ; ED (100%) ; Pn (4,2W)
-CU20CP25 24VDC25%: Features: Vn (24VDC) ; ED (25%) ; Pn (17W)
-CU20CP100 48VDC100%: Features: Vn (48VDC) ; ED (100%) ; Pn (4,2W)
-CU20CP25 48VDC25%: Features: Vn (48VDC) ; ED (25%) ; Pn (17W)

Lay out:
Vn= Standard voltage ; ED= Duty-cycle ; Pn= Standard power

Electromagnet without voltage

Connector: Multicomp M(34481 8
Terminals: Multicomp 2218T

‘\; -

] 0,
]

(o}

5]~

016
0 20

(xlf]‘M 25 x5 useful depth 2 supply cables: X2l M 25 x4 useful depth
o 1x0,22mm? 8
L= 200mm 8]




Electrical locking bolts (Passive security)

www.nafsa.es

ERC30/CP TYPE

Based on ERC series, it has been reinforced with a guide to guarantee the performance of the plunger
as a bolt in case of radial forces. The locking takes place without voltage (passive security).
It is indicated to work in automatismes where an intense use is required.

It is possible to be fixed frontally or laterally.

Lateral fixation

Protection rate: IPOO

Insulation class: B (130°C)

Standard voltage: 24Vdc

Duty-cycle (ED%): 100 0 25% Frontal fixation
Abs. power at 20°C: 8 W (100%ED), 30W (25%ED)

Voltages under demand:Vdc (12,24,48,105,125,205)
Voltages under demand: 230Vac

Standard stroke "s": 8 mm

Temperature increase"AV31": 70°C

Plunger weight (g): 38

Locking-bolt weight (g): 215

Spring return force : YES

Return spring force ED100% (N): from 1.6 (compressed, under
voltage) to 0.6 (extended, without voltage) Axis bolt  Guide
Return spring force ED25% (N): from 6.7 (compressed, under

voltage) to 3.1 (extended, without voltage)

Magnetic circuit

1)Voltage under demand: They can be manufactured at any voltage between the maximum and minimum voltage
values shown in the chart.

2)If any changes from the original are needed, please contact.

3)Earthing is recommended if the metallic parts are accessible.

Solenoid shown under voltage Frontal fixation (recommended
Assembly): it is convenient to make

P a bushing of the guide to obatin the
0 rTTn optimal performance.
P e Max. radial effort:2500N

9

x2IM 3

873
40

95

x2M 2

gy

55

Lateral holes can be used to
. integrate position detection
system, for example, using
microswicht:

M3

Supply cables
30 x0.5mm* L=300mm

(x2] M 3 x 10 useful depth

\I

2%

Ordering code
ERC30/CP --V ED100% : Example: Standard voltage:24Vdc: ERC30/CP100 24Vdc
ERC30/CP --V ED25%: Example: Standard voltage:24Vdc: ERC30/CP25 24Vdc
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Based on CU20CP model, it is a bistable locking bolt where the movement from initial (unlocked) to
final position (locked) is made by electromagnetic forces. The return to initial position takes place by
aninverse polarizing pulse combined with external forces or by an incorporated spring.

The bistable solenoid has two working and mantained positions without voltage. One will be held
by a permanent magnet system and the other one by a return spring or external forces.

The bolt has a slip with anti-rotation system and frontal, rear and lateral fixations, and the guide has
been reinforced for a correct performance in case of radial stress.

Protection rate: IP40

Insulation class: Y (90°C)

Voltages under demand: VDC (3, 3,6; 5; 6; 9:12; 24; 48)
Duty-cycle (ED%):25%

Abs. power at 20°C: 12 W (ED25%)

Standard stroke "s": 7.5+0.3 mm

Plunger weight (g): 19

Locking bolt weight (g): 90

Minimum pulse time: 20ms

Incorportaed return spring: YES

Maximum radial stress (N): 2000N (assemble A)
Maximum radial stress (N): 750N (assemble B)

Electrical locking bolts (Bistable bolts)

Force-stroke curve Assembly A:

Assembly B:

— With lateral guided
" ——At 100%Un % %
\ ——At 80%Un ‘

= =Spring ER20/5/B

Work depending on the feeding mode:

-

Force "Fm" (N)
® )
"

\ Unlocked position Locked position
6 (held by magnet 15N) (held by spring 0.25N)
4 Red cable: +Vdc Red cable: -Vdc
\ Black cable: -Vdc Black cable: +Vdc
2 N (F-S) Coil+magnet

\:~\

i -l Jd=T 4_
0 === % F > N
0 1 2 3 4 5 6 7 8 (F-S) Spring

Stroke "s" (mm)

]

F-S:Force-stroke

Solenoid shown without voltage

2 Supply cables 20
Z holes MZ5x4 . ¥ ,
useful depth x025mm? Lenght=1500mm \ 16
q o
553 13 4 holes M25x5
S—— useful depith

Stroke 's”




Electrical locking bolts (Bistable bolt)
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ERB35-05/NDBCP TYPE

This locking bolt is double coil bistable solenoid, where the stroke movement from initial (unlocked) to final position (locked) is
made by electromagnetic forces when coil 1 is feeded. The return to initial positions takes place by an inverse polarizing pulse
(when coil 2 is feeded) combined with an incorporated spring. It has proximity sensor integrated to detect locked position and

free wheel diode to protect the coil against reverse polarity.

Protection rate: IPOO

Insulation class: Y (90°C)
Available voltages: 12, 24, 48 VVdc
Coil 1 duty-cycle gED%;: 20
Coil 2 duty-cycle (ED%): 25
Cycle duration: 3 minutos
Standard stroke "s": 7. mm
Temperature stroke "AV31": 70°C
Work: /push/pull

Incorporated return spring: YES

24Vdc
20
24
Coil 2 duty-cycle ED(%) 25

Coil 2 abs er at 20°C (W) 22
NP

Vac (V) 1)2)
Plunger weight (g 46

Solenoid weight (9)
NP= Not available

1) They can be manufactured at any voltage between
the maximum and the minimum voltage values
shown under chart.

2) If any variation from the original is needed please
contact.

3) Earthing is recommended if the metallic are
accesssible.

218

Solenoid locked.
2%

17
Reed sensor:
Rated power (max): 10W
Switch voltage (max: 170V o =
Switching current (max): 0.5A =
3 supply cables: L
05y L=Z50mm (x2) M 3 x8mm useful depth
12
M —
(]
)
5 =

75

b3lM_3
23
876

185

|1 b

b 2

Stroke s"

Ordering code:

Spring YES: RS; Spring NO: RN

ERB35-05/NDBCP --V ED20%ED25%

Locked position

Red cable: -Vdc
Green cable: +Vdc

P—o/o—

Proximity sensor position NO

45

a0

35

10

Unlocked position

Black cable: -Vdc
Green cable: +Vdc

(F-S) Coil1+magnet
4

(F-S)Coil 2+ spring —

Proximity sensor position NC

Force-stroke curve(F-S)

== Spring ERB35-05/9

=== NMagnet ; F(Omm)=43N

= agnet+Coill ;F(0mm)=104,7N

N

|
\
\
|
\
\

""\
T
—
-
-\
0 1 2 3 a4 5 6 7

Stroke "s" (mm)

Frontal fixation: it is

imperative to realize a small N

bush of the guide thus to ' ”M
secure the optimal efficiency.

Example: Standard voltage:24Vdc : ERB35-05/NDBCP 24Vdc ED20%ED25%

ASSEMBLY: the screw does not to have to exceed the wall of the magnetic circuit




C30 TYPE 5

Protection rate: IPOO.

Insulation class: F (155° C).

Standard voltage: 24-48-125Vdc and 230Vac.
Standard voltage: 8.5W. ),
Duty cycle: ED 100%.

Weight: 0.6Kg.

DESCRIPTION

This bolt is locked without voltage, the locking is made by an incorporated spring. With an electrical signal
the bolt turns to unlocked.
The key has two positions, in the locked position the key cannot be removed. To remove it, it is necesary to
unlock the bolt.
Microswitch number and its operation mode (normaly open, closed or combined) depends on the application
required.
Applications: it is designed to protect properly from electrical accidents, it is assembled inside the front of
the high, medium and low voltage electrical equipment and for all those applications where an electrical
signal needs to be sent or turn off by a combined security activation (thumb switch/ key turn).

Electrical locking bolts (Contact cutting bolt)

OPERATION MODE

To operate any part of the line and for being sure that the electrical accident does not happen to people,
the bolt must be unlocked.

Push the (a1) thumb switch, at the same time turn the key 90° to (A), in this position the microswitches (b1-
b2) are working and the line of actuation is cut, stop pushing the thumb switch and extract the key (d), this
must be kept out of the electrical equipment, in the unlock position the lamp is switched off, it switches on
when locking.

To lock introduce the key and turn 90° to (B).

*Earthing is recommended if the metallic parts are accessible.

130
120

Disposition with 3 micros (NCH

ELECTRIC DIAGRAM

O O

:@ e Locked Pos. jl ﬁ s
o d Bie f
° R =
w8 ° - b 1] g L —
1T b, [] ;‘
b z

‘7%@ ° y LAY OUT

)
1o

s=Solenoid

a=Switch with lamp

b=Microswitch (to keep lamp on when actionate the key)
b:b,=Microswitch available

c=Lamp

d=Bolt key to actionate the cam (e)

e=Cam to actionate accionamiento micros ( b-b-b,)
f=Terminal block

The bolt will be provided with two keys.

Ordering code: C30--V ED100%
Example:Standard voltage:24Vdc: C30 24Vdc ED100%
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Holding Electromagnets

Threaded hole to
electromagnet fixation

(72]

e

()

g) Description:

g The holding electromagnets (electromagnetic and electropermanent) are used to attract and hold ferromagnetic
pieces.

= The maximum force efficiency is achieved with the piece to be hold over the attraction's face and in direct

o contact with both poles (outside pole and inside pole).

(D)

g ATTRACTION FASTENING FACE

._% Exterior pole Central pole Flying leads

o

I

Carcase

It is not recommended to use holding electromagnets in applications that require an air gap>0.2mm.
The retention force will fall down exponentially when the air gap increases (as can be seen in the data sheet
of each product).

Conditions for a correct instalation, use and maintenance:

Piece to fix the holding Pitching

electromagnet

Piece to hold:

To obtain the maximum
performance, its surface
must be same as or
bigger than the attraction
face of the holding
electromagnet

It is convenient to leave a tiny
gap between the electromagnet
fixing face and the part fixed to it
so that the product can move and
adapt to the piece to hold

OL Airgap

Allowance _,ll«

In electropermanent holding electromagnets, vibration and temperature higher than the one recommended
must be avoided because it could damage the magnet and the product would loose force.

Maintenance:

If the attraction face suffers bumps when working, a reduction of force will occur due to the air gap generated
by them, and to recover the initial force, attraction face must be rectified.
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CUSTOMIZATION: Holding electromagnets

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the
most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch
required.

1. ELECTRICAL CUSTOMIZATION

a) Integrated electronics only in versions with DIN43650A connector:

a.1) For peak suppression
Examples:

a.2) Power display
Examples:

a.3) For rectification
Examples:

Y

————

+1 1 "
Y
ay = 1
_a 2
— L >

Free wheel diode+second diode

lle
i
+

1Tro

Connector under

4 diodes with varistor

to protect the free wheel diode voltage display at the input
against reverse polarity. by LED
) - ) >
s =
al at !
2
-
2 > 2 >
Varistor Varistor+LED display 4 diodes with doble

varistor.

b) Cable length modification and terminal or connector mounted over cables:

In some holding electromagnet models, cables can be replaced by connector DIN43650 or clamping screw (see each serie
datasheet). In the holding electromagnet models which have supply cables, this length can be modified to customer

requirement.

Likewise any kind of terminals or connectors can be added to the cables.
Example 2: : Example 3:

In the VEM and ERM are manufactured by default with duty-cycle is 100%, but NAFSA can manufacture any intermediate

duty-cycle from 0 to 100, but the viability depends on the model and the voltage associated with it. For any special

requeriment, please ask NAFSA .
In the VM and VM/ND series the duty-cycle can not be modified.

é) Intermediate duty-cycle manufacturing:

2. INSULATION CLASS CUSTOMIZATION:
In the VEM serie, insulation class can be increased until H (180°C).

In the VM and VM/ND, insulation class can be increased until F (155°C).

3. PROTECTION RATE CUSTOMIZATION IP (EN60529):

Standard models are IP65, but it can be decreased until IP40 to cheapen production cost.

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.

Holding electromagnets



Holding electromagnets
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CUSTOMIZATION: Holding electromagnets

The models described in the catalogue are standard and minimum manufacturing batches are not required.
However, there is the possibility of customizing them to suit better customer's needs. See below some of the

most common customizations.

If any modification is needed, please ask NAFSA about the possibility and the minimum manufacturing batch

required.
4. MECHANICAL CUSTOMIZATION:

The viability of the modifications depends on the model.

For any special requeriment, ask NAFSA.

4.1) Fastening holes modifcation:

Example:VEM30M6
M4 hole has been
modified to M6

Example:VEM50RB
M5x8 hole has been modified
by passant M8 hole

4.3) Cable or connector position modification:

Example: VEM30D
Cables from
fastening face

Example: VEM150CCA
Connector from
fastening face

4.5) Antiremanence pins:

Example: VEM50/RB
with M8-ball postioner

M8-ball postioner

Example: VEM50/CP/1
Customized
antiremanence pin

Example: VEM30ASAB
Proximity sensor
integrated and protected
with overmolding

Example: VM40NDFM
Microruptor screwed
in the carcase

4.2) Non-rotating holes integration:

Example:VEMG65E
Three M5 holes on
240 have been made

Example: VEM30G
22,5 hole has
been added

Example:
Two hole have
been added

4.4) Carcase shape modification:

4 milled at 90° on the %
attraction face

Example: VEM80VC
V-shaped milling

4.6) Holding plate fabrication:

” Example:CPL-42x7

Example: VEM80CP
/ Holding plate g42x7 Holding plate with
with M-5 hole damping washer

Example: VEM40CP/2
Holding plate with
damping washer

on support

Example: VEM50CP/2
Holding plate with
ball joint

/a, |
/

Example: VEM65DT
Magnetic sensor

NOTE: All this customizations cannot be applied to all models, ask NAFSA for each case.




The attraction and holding of the magnetic pieces are obtained feeding
the winding inside the solenoid. When the power supply stops the

electromagnet looses the piece.

When working with loads security norms must be respected.

Protection rate: IP65

Insulation class: B (130°C)

Standard voltage: 24 VDC

Standard duty cycle: ED100%

Other voltages,ED and sizes: Consult

Flying leads for every size.

Supply possibilities under demand:

.With campling screw from the VEM25

.With connector from the VEM65.

The connector (1) has 4 possibilities of direction (4x90°)
and it is possible to be incorporated to the same diodes
of rectification for alterning current connection (AC).

Flying leads: Ref: VEM (type)-V - ED%
Example: VEM 65-24Vdc- ED100%

Piece to be held

b Attraction face

T~

Bl Leads lenght=200 mm
Connector (C): Ref: VEM (type)/C-V-ED%
Example: VEM65/C-24Vdc ED100%

Connection:
see documentation that is enclosed with the material
50 L 30
=
I g
— Piece fo be held =]
Y 3
J =
1, P11 i 2
- 1
S
Y ||
r Jl
— Attraction face

Clamping screw (B): Ref: VEM(type)/B-V-ED%
Example: VEM50/B-24Vdc-ED100%

B = 17
Q)
Q
S}
y 3
Q
3
(==}
><
[sa)
Lo
!
< €
|
]
Piece to be held J J
Attraction face —r— 8 !

Important: the clamping screw does not
have to exceed measure D

When lifting or handling heavy loads a minimun security margin of 3 must be respected, the weight of the load cannot

exceed 33% of the magnetic force.

-«
K\
NAFsA S
VEMeS/C
Table 1 —_—
nre | enion | o Joni| o | e | v | weorwa
VEM 20 20 M3 12 5 o 002
VEM 25 25 M-4 20 6 - 40 0.6
VEM 30 30 M-4 22 6 — 45 010
VEM 40 40 M5 26 8 — 55 020
VEM 50 50 M5 30 8 -— 65 030
VEM 65 65 M-8 35 192 112 80 080
VEM 80 80 M-8 38 12 127 95 1.30
VEM 100 100 M-10 43 15 147 115  2.10
VEM 150 150 M-16 56 24 197 165  6.40
Table 2
TypE | Pat20C m Air gap (mm) d ¢
e [ 0o [ 01 ] 02 | o5 | 1 |
1 145 38 16 0.3
VEM20 16 3 27 57 26 0.35
1 27 19 12 3
VEM25 a2 3 114 47 20 35
6 135 50 21 3.7
1 37 24 18 6 15
VEM30 4 3 170 80 40 95 16
6 190 90 45 12 2
1 38 30 24 13 4
5.6 3 300 203 133 27 45
6 400 245 160 30 5 =
1 40 32 30 20 15 £
6.5 3 320 235 185 65 16 i
6 500 370 240 68 20 g
1 45 40 35 25 15 E
3 310 290 250 148 40 s
10 6 830 660 500 164 46 &=
10 980 750 560 190 50 g
1 65 42 40 30 20 [
15 3 430 360 325 230 90
6 1150 970 830 375 110
10 2000 1350 1000 420 125
1 70 50 45 35 25
3 530 440 426 335 225
VEM100 20 6 1400 1200 1050 730 310
10 2600 2200 1700 880 330
3 700 580 550 480 390
6 1810 1650 1580 1400 1100
VEM150 el 10 5800 4350 3910 3000 1850
18 7104 5760 4992 3840 2400

e (mm): Thickness of the piece to hold

The table 2 gives for each type of holding magnet, the values of the force of
maintenance (Fm) based on the air gap, measured in the following conditions:

-Direct current supply.

-Flat piece (3mm rugosity) in A°St37, thickness as shown in the table 2 and dimensions
are similar or bigger than the attraction face.

-Room temperature 35°C.

-Coil working on its regime temperature.

At different conditions, the magnetic force(Fm) may decrease.The value of the
magnetic remanence after the power supply stops is 5% of the holding force.

.Earthing is recommended if the metallic parts are accessible.
.Technical explanation: see documents 1.4 & 1.5
.Under demand: any size, voltage, duty cycle etc can be manufactured.

Round holding electromagnets
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The attraction and holding of the magnetic pieces are obtained by feeding the
winding inside the solenoid. When the power supply stops, the solenoid looses the
piece. When working with loads, security norms must be respected.

Rectangular holding electromagnets

Protection rate: IP65

Insulation class: B (130°C)

Nominal Voltage: 24VDC

Standard duty cycle: ED100%

Other voltages, ED and sizes: Consult

Table 1

TYPE

ERM100/35 [V

vee a1 8 | c o] e |F | 1 |Nofnoles ] compresion giandl weightic)
10 2 0.9

3 1

ERM150/35 BN£&) 10

ERM200/35 ¥4 10 4 1.5
ERM400/35 [R:VAS) 35+0.3 34+0.1 25 50 12 M-6 8 PG-9 2.8
ERM500/35 [Ry4S) 12 10 8.5
ERM600/35 4 12 12 4.5
ERM150/60 180 40 70 2 2.3
S Pl 0 230 60+0.1 49.5+0.2 40 120 12 M-8 2 PG-11 8
SAVEGOE 530 70 120 4 7.8

|— A -—
0 £ B 48

- Threaded hole N° ]

!
‘ Ls“

ol

Atfraction face Connector (1)

DIN 43650

Airgap (mm

o
=2
)
N

1 32 7 12 8 6

3 396 308 120 45 8
ERM100/35 10 6 604 320 190 52 12

10 752 468 238 60 18

I 7 sn o & 1
ERM150/35 14 6 1090 657 368 90 21

10 1450 904 490 116 35

1 om0 %0 s 20
ERM200/35 18 6 1400 810 460 121 27

10 1758 1108 690 136 46

I P e gy ey e
ERM400/35 30 6 3060 1722 962 263 60 £

10 3810 2371 1297 304 93 s

I e e ey ey pE
ERM500/35 45 B 3540 2100 1114 295 70 o

10 4423 2745 1501 330 117 S

1 s 208 706 26 o6 S
ERM®600/35 53 6 4053 2266 1286 346 80 =

10 5026 3120 1806 400 120 8

A
ERM150/60 25 6 1800 1490 1100 610 200

10 1900 1500 1250 650 210

3 {0 9% 8% a8 20
ERM200/60 40 6 2550 2160 1800 884 280

10 2760 2300 1870 900 300

3 310 s om0 100 780
ERMS00/60 75 6 7050 5870 4650 2380 850

10 7450 5950 4820 2410 910

e= Thickness of the piece to hold

Piece to be held

The table 2 gives for each type of holding magnet,
the values of the force of maintenance (Fm) based
on the air gap, measured in the following conditions:
-Direct current supply.

-Flat piece (3u m rugosity) in A°St37, thickness as
shown in the table 2 and dimensions are similar or
bigger than the attraction face.

-Room temperature 35°C.

-Coil working on its regime temperature.

At different conditions, the magnetic force(Fm) may
decrease.The value of the magnetic remanence
?fter the power supply stops is 5% of the holding
orce.

- Alternating current connection (AC):

Only for sizes ERM150/60 to ERM500/60.

- Earthing is recommended if the metallic parts are

accessible.

- Mounting, supply possibilities and ordering code:

to see 11.3

-1 Technical explanations: to see documents 1.4 and
5

- Under demand: any size, voltage, duty cycle etc
can be manufactured

Ordering code:

Size; Voltage; Duty cycle

Example: Ref.: ERM150/35 24Vdc 100%
To other configurations see document 12.3

When lifting or handling heavy loads a minimumsecurity margin of 3 must be respected, the weight

of the load cannot exceed 33% of the magnetic force.
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- - mgugw - m
Mounting and supply possibilities for rectangular holding electromagnet g
o

ERM --/35 ‘8‘
Supply possibilities 2x180° connector [
(®)]

=

O

o

=

—

©

>

(@)]

A)Connector B)Stuffing box Standard mounting Opcional mounting %
(Standard) (under demand) under demand XS

O

e

Connector and stuffing box different positions

S A

1)Standard mounting 2)Face opposite to standard mounting  3)Fastening face
(Under demand) (Under demand)
ERM --/60
Supply possibilities 4x90° connector
8 £
A)Connector B)Stuffing box
(Standard) (Under demand)

Optional mounting under demand

Connector and stuffing box different positions

v &

1)Standard mounting 2)Face opposite to standard 3)Longitudinal output 4)Fastening face
mounting (Under demand) (Under demand) (Under demand)

Ordering code:
Size; Supply possibilities; Positioning; Voltage; Duty-cycle;

Example: ERM200/35 A2 24Vdc 100% (Connector in the opposite face to standard mounting)
ERM200/60 B4 24Vdc 50% (Stuffing box in the mooring face)

IMPORTANT: Under demand orders can be delayed in the delivery




www.nafsa.es

The attraction and holding of magnetic pieces are made by permanent magnets
mounted in the electromagnet, with these kind of products we avoid the risk of
load falling down due to sudden power supply failure.The power supply on the
coil allows to loose the load, when this power supply stops, the product recovers
its initial force.When working with suspended loads, security norms must be
respected.

Protection rate: IP65
Insulation class: B (130°C)
Standard voltage: 24VDC

Round magnetic holding electromagnets

Standard duty cycle: ED100% Table 1
Different voltage, ED or size: Consult TYPE oA (-0,3) B C+01 D ﬂ_ Weight(Kg)
20 M-3 25 5 - 0.04
Flying leads for every size 25 M-4 27 ) -—- 40 0.06
Supply possibilities under demand: 30 M-4 28 ) - 45 0.17
\With campling screw from the VM25 40 M-5 30 6 - 55 0.24
.With connector from the VM65. 50 M-5 35 6 --- 65 0.44
The connector (1) has 4 possibilities of direction (4x90°) 65 M-8 40 8 112 80 0.74
and it is possible to be incorporated to the same diodes 80 M-8 45 8 127 95 1.42
of rectification for alterning current connection (AC). 100 M-10 50 10 147 115 2.20
150 M-16 65 15 197 165 6.60
Flying leads: Ref: VM (type)-V - ED% Table 2 _
. % % o - y
Example: VM 50 24Vdcv ED100% TYPE P at 20°C | Thickness of the Air gap (mm) O°L
—" W) [piece o hold (mm) g T o1 | 57 |
! Attraction face 1 18 5 1
g ! VM20 2.6 3 18 5] 1
! 10 18 5 1
1 20 7 3
= T~ VM25 43 3 23 7 4
<! 10 29 10 7
11 1 24 10 5)
_BL Leads lenght=200 mm VM30 4.5 3 45 10 6
oA 10 52 14 7 _
Connector (C): Ref: VM (type)/C-V-ED% o . : o8 2 T <
Example: VM65/C-24Vdc ED100% 10 128 58 37 WS
Connection: =
see documentation that is enclosed with the material VM50 10 ;’ 1‘2"8 1:138 %g g
-0 Q30 10 226 125 80 s
S 1 44 35 25 B
I 3 VM65 14 3 266 203 140 2
Piece to be held 3 10 374 238 145 =
3 1 44 35 25 5
PG11 - I S VM80 18 3 294 267 217
., / \ = 10 588 362 256
< ! 1 45 85 25
S i VM100 25 3 299 282 262
10 1000 745 519
! ! 1 93 75 60
r | & VM150 45 3 415 350 320
e 10 2000 1500 1300

[ Attraction face

Clamping screw (B): Ref: VM(type)/B-V-ED%

Example: VM50/B-24Vdc-ED100% The table 2 gives for each type of holding magnet, the values of the force

of maintenance (Fm) based on the air gap, measured in the following
conditions:

-Holding magnet without voltage.

-Flat piece (3u m rugosity) in A°St37, thickness as shown in the table 2 and
dimensions are similar or bigger than the attraction face.
-Room temperature 35°C.

-Coil working on its regime temperature.

At different conditions, the magnetic force(Fm) may decrease.The value
of the magnetic remanence after the power supply stops is 5% of the

B x 0 useful depth

Piece to be held—>| 4, holding force.
Atiraction face ——e—m— L] .Earthing is recommended if the metallic parts are accessible.
) .Technical explanation: see documents 1.4 & 1.5
Important: the clamping screw does not have to .Under demand: any size, voltage, duty cycle etc can be manufactured.

exceed measure D

When lifting or handling heavy loads a minimum security margin of 3 must be respected, the weight
of the load cannot exceed 33% of the magnetic force.




VM/ND SERIE

The attraction and holding of the magnetic pieces are made by permanent magnets
mounted in the solenoid. With these kind of products, we avoid the risk of load falling
due to sudden power supply failure. The power supply on the coil allows to loose the
load, when this power supply stops, the product recovers its initial force.
When working with suspended loads, security norms must be respected.

Protection rate: IP65 Table 1
Insulation class: Y (90°C) TYPE oA (-0.3 C(+0.1 m
Stondard vortage: 24VDC | 0A(-03) | B [c(z0.1)[ D | E |
Standard duty cycle: See chart VM 20/ND 20 M-3 25 S 26 0.04
Different voltage, ED or size: Consult VM 30/ND 30 M-4 32.5 6 35.2 0.13
Suool il VM 40/ND 40 M-5 417 6  42.7 0.28
upply possibilities: VM 50/ND 50 M-5 42.8 6 525 0.45
FIyigg/Ieads fo:rsglvery size:O/ 0.2 ) VM 65/ND 65 M-8 45.5 8 67 0.74
VM20/ND, VM30/ND, VM40/ND: 1x0.25mm
VM50/ND, VMB5/ND, VM100/ND: 1x0.5mm2 VMA0O/ND | 3.00
VM150/ND: 2x0.75mm2 VM 150/ND 150 M-16 65 15 152 7.10
Under demand: any size, voltage, duty cycle etc
can be manufactured Table 2
TYPE % (ms) 0 | 0,2] 0,5
£ WAL 10 20 24 180 12 1 U
5 10 39 7 1,7
= RN 25 20 110 825 Ll a2 2
10 181 74 22 N
: z
g ‘ I 42 15 75 743 1 a8 2
10 270 89 38 [=
(']
E 48 15 120 1188 1 % 20 o8 E
: 10 607 225 110 [
= VWILIYON 80 15 225 222800 DI (PO I 0N
10 1220 750 400 [
Feeding mode to take off the workpiece: s
Voltage: 24Vdc VM100/ND [T 150 1500 Y ey
Polarization: 10 2205 1254 686
Red lead +VDC / Black lead -VDC
VUAEVN) 77 40 285 1070 4 e | A | A
10 2254 1490 1100

Important: the clamping screw does not
have to exceed measure D e (mm): Thickness of the piece to hold

The table 2 gives for each type of holding magnet, the values of the minimum pulse time and resting time measured in the
following conditions:

- With a weight of 5% of the maximum magnetic force made by each model

-Coil working on its regime temperature.

The table 2 gives for each type of holding magnet, the values of the force of maintenance (Fm) based on the air gap, measured
in the following conditions:

-Holding magnet without voltage.

%Flat piece (3,.m rugosity) in A°St37, thickness as shown in the table 2 and dimensions are similar or bigger than the attraction
ace.

-Room temperature 35°C.

-Coil working on its regime temperature.

At different conditions, the magnetic force(Fm) may decrease.

The value of the magnetic remanence after the power supply stops is 5% of the holding force.

.Earthing is recommended if the metallic parts are accessible.

.Technical explanation: see documents 1.4 & 1.5

.Under demand: any size, voltage, duty cycle etc can be manufactured.

Under demand an internal protection can be added to the coil to protect it of the overheating, generated by the no respecting
of the times given by the duty cycles, this overheating can demagnetize the internal magnet or destroy the coil changing the
proper working of holding magnet.

When lifting or handling heavy loads a minimum security margin of 3 must be respected, the weight of the load cannot exceed
33% of the magnetic force.

Ordering code :  VM--/ND --V ED---%
Example 1: VM50/ND ; Standard voltage : 24Vdc ; Duty cycle : ED15% ; Ref.: VM50/ND 24Vdc ED15%
Example 2: VM50/ND with protection ; Standard voltage : 24Vdc ; Duty cycle : ED15% ; Ref.: VM50/ND_WP 24Vdc ED15%

Round magnetic holding electromagnets
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ERMI200/60

The attraction and holding of the magnetic pieces are made by permanent magnets
mounted in the solenoid. With these kind of products, we avoid the risk of load falling
due to sudden power supply failure. The power supply on the coil allows to loose
the load, when this power supply stops, the product recovers its initial force. When
working with suspended loads, security norms must be respected.

Protection rate: IP65 5
Insulation class: Y (90°C) min._>2
Standard voltage: 24VDC

Standard power: 250W

Standard duty-cycle: ED15%
Solenoid weight: 4.7 kg

55

Supply possibilities: g
- Connector standard (AC) J p
- Alternating current connection (AC): ' 3

The connector offers the possibility of incorporating Lompresion gland P&-11
rectifying diodes 230 +03
- Under demand: other possibilities of input can —
be manufactured. 25 90 01 90 £01
If any changes from the original (see drawing),
please contact.

Rectangular magnetic holding electromagnets

- Electric connection of the connector:
see documentation that is enclosed with the material

30

- Earthing is recommended if the metallic parts are 3] M 10 x 6 useful depth
accessible.

39

Orientable connector (4x90°
EN175301-803 (DIN43650)

- Technical explanations: see documents 1.4 & 1.5
Table 1

Air gap (mm) OL

Thickness of the
piecetoholdmm) o0 | 01 | 02 | 03 | 04 | 05 | 1 |
1 250

1] 210 190 180 165 160 140
1350 1250 1150 1100 1000 925 570
B 50 2000 1750 1400 1200 1100 590
2800 2450 2150 1900 1600 1400 700

—
Z
<
£
e
)
%)
3
(<]
s
)
=
)
c
()]
@
=

3000 2550 2300 2000 1700 1500 800

For these holding electromagnet correct working the minimum pulse and resting time must be respected:
- Minimum pulse time: 300ms
- Minimum resting time: 5000ms

The values of the minimum pulse time and resting time measured in the following conditions:
- Coil working on its regime temperature.
- Piece weight: 2 kilos (it is not recommended to use these holding electromagnet for lower weights)

The table 2 gives for each type of holding magnet, the values of the force of maintenance (Fm) based on the air gap,
measured in the following conditions:

-Holding electromagnet without voltage.

-Flat piece (3u m rugosity) in A°St37, thickness as shown in the table 2 and dimensions are similar or bigger than the
attraction face.

-Room temperature 35°C.

-Coil working on its regime temperature.

At different conditions, the magnetic force(Fm) may decrease.The value of the magnetic remanence after the power
supply stops is 5% of the holding force.

be respected, the weight of the load cannot exceed 33% of the magnetic

2 When lifting or handling heavy loads a minimum security margin of 3 must | ordering code:
force. Ref.: ERMI200/60 24Vdc ED15%
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It is a bipolar holding electromagnet whith1000mm of effective surface.
The face is made with an angle to work with different pieces between
2120 mm y 250 mm.

The attraction and holding of the magnetic pieces is obtained by feeding
the coil inside the electromagnet. When the power supply stops the
electromagnet looses the piece. When working with loads security norms
must be respected.

Protection rate: IP65
Insulation class: B (130°C)
Standard voltage: 24Vdc
Standard duty cycle ED: 100%
Abs. power at 20°C: 217 W
Temperature rise "AV31" 40°C
Solenoid weight: 47 Kg

Maximum keeping force

o Round bar Force N/'mm Force N 1)To feed in alterning current the
(mm) (for bar => 1000mm) electromagnet will have an external
rectifier.

120-02 4 4
g Y 2)It can be manufactured at any voltage,

8 8000 duty cycle, connection etc. Also other
sizes for different applications.

The forces values are obtained with the electromagnet at its working 3)Ground connection is recommended if
temperature and with the piece to be held in contact with whole to the metallic parts are accessible.
attraction surface

General dimensions

80 8 threaded hole M8x10 useful depth equid. 120=0.1 80

777 (] - o 0o - o (-] ° - o0 o - o "
98
33 Stuffing box
Material: Nickel-plated brass
S Bl ¢ g g
[le 7
Flying leads:
1000 2 x 5mm?
1008
1030
-
|
) ° Y ° o ° @ o [ ]
80 | 8 threaded hole M8x10 useful depth equid. 120=0.1 | 80

When lifting or handling heavy loads a minimum security margin of 3 must be respected, the weight
of the load cannot exceed 33% of the magnetic force.

Ordering code: BP1000/100 --V ED---%
Example: Standard voltage:24Vdc Duty-cycle: ED100%: BP1000/100 24Vdc ED100%

Bipolar holding electromagnets
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TYPE:EES24V3/0.8A

This electric power saver supplies full power to the solenoid
for a pre-defined time then the voltage is lowered to a certain
percentage of the input. That value can be 50%Vn, 33%Vn,
25%Vn according to the selected configuration. This value
is then maintained throughout the time until the supply
voltage is turned off. When the system is reset the cycle
starts again.

The circuit i din th licati h the f . General dimensions
e circuit is used in those applications where the force in Voltage input: (+) Positive input of 24VDC

the beginning of the stroke of a solenoid of 100% duty cycle () Of input feed
is not enough or in applications where less heating of the
solenoid is required.

Accesories (Electric saver)

If a 24V supply is applied through the power saver to a - +
12VDC 100% duty-cycle solenoid, it will have a force rY
equivalent to a duty-cycle of 25% while switching the
solenoid.

Power supply: 10 to 28VDC ’ o c
Maximum pull in current: 3A = I ol
Maximum hold current: 0.8A I& g X

Pull in time: 0.3 seconds R0

Possible voltage reduction ratio: There are three versions i

to 50% Vn, 33%Vn or 25%Vn v
Operating temperature range: -25°C to 75°C

Protection against reverse feed: -28VDC

Protection against coil discharge through diode.

- 13mm

Products that can be applied

ER Serie: ER15/C, ER20/C, ER21/C, ER25/C, ER30/C, ER30/CT,

ER35/C, ER40/CT, ER45-05/C, ER45-15/C, ER50-15/C, ER50-15/CT

ERC Serie: ERC30/C, ERC35/C, ERC45-50-15/C, ERC50-15/C . .

ECH serie: ECH40-10 Timing diagram

CU Serie: CU20/C, CU30/C, CU40/C VALVE
ECM Serie: ECM13-03/E, ECM13-03/T, ECM13-10/E, ECM13-10/T, Coil Voltage

ECM19/E, ECM19/T, ECM25/E, ECM25/T A Connection
ECR Serie: ECR40-07 to solenoid
Locking bolts: ER30/CCR, CU30/CP,CU20/CP V supply

Holding electromagnets: VEM20, VEM25, VEM30, VEM40, VEM50,
VEM®65, VEM80, VEM100, VEM150, ERM100/35, ERM150/35,

ERM200/35, ERM400/35, ERM200/60 Vhod |-

* Before purchasing ask NAFSA’s technical department, because :

the coils usually need to be adjusted for the coordinated work 0.3s Ti;e
between the solenoid and the electronic plate. ’

Supply options:

Option1 (O1): Electronic plate individually Option 2 (02): Board integrated in the in a wiring subset and

protected with a plastic overmolding.
e | l ] Connection to the power supply Connection to the solenoid
s = 5 e Red lead: +Vdc __
®

Black lead: -Vdc
Callp m e

Unless other specification it will be supplied with L1 and L2=300mm

NOTE: The supply option 2 (O2) will only be available for orders which require a minimum quantity defined by the commercial
department of NAFSA

Ordering code examples:
Standard voltage reduced to 25%, supply option 1:
Reference: EES24V3/0.8A25%01

Standard voltage reduced to 33%, supply option 2 and default lenght of cables:
Reference: EES24V3/0.8A33%02
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Working instructions and electrical connection:

Connector

Connector base mounted
on the solenoid, must not be
manipulated.

4) Take off the rubber
piece.

Figure 1.

3) Take off the connector
pulling it up.

S
&

Figure 4.

Figure 5.
Take out the screws, take
in the supply cables in the

power terminals and screw
them again.

Figure 8.

1) The electrical connection
will be detailed in the following
points.

Figure 2.

2) Take out the screw between
the connector and the base.

Figure 3.
5) Remove the inner piece, this one has power terminals.
To remove it, push the carrier between the terminals 1

and the mass one. Finally take off the stuffing box and
connect the supply cables as shown in figure 8.

Stuffing box

N’
5

Figure 6. Figure 7.

Wiring diagram between the coll
and the connector base

©— ©
[ O ]
© O

Coil

Figure 9.

Accesories (Connectors DIN43650A)



Accesories (Connectors DIN43650A)
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2P+T/C/2D

Working instructions and electrical connection:

1) The electrical connection
will be detailed in the following
points.

Connector

PG11

Figure 2.
2) Take out the screw between
the connector and the base.
) Connector base mounted
Figure 1. on the solenoid, must not be ]
manipulated. Figure 3.
3) Take off the connector 4) Take off the rubber 5) Remove the inner piece, this one has power terminals.
pulling it up. piece. To remove it, push the carrier between the terminals 1

and the mass one. Finally take off the stuffing box and
connect the supply cables as shown in figure 8.

s 2 o o

Figure 4. Figure 5. Figure 6. Figure 7.

Take out the screws, take

in the supply cables in the

power terminals and screw

them again. Electric diagram

Figure 8.

Wiring diagram between the
coil and the connector base.

Coll
Figure 9.
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Working instructions and electrical connection:

1) The electrical connection
Connector will be detailed in the following
points.

PG11

Accesories (Connectors DIN43650A)

Figure 2.
2) Take out the screw between
the connector and the base.
N
) Connector base mounted
Figure 1. on the solenoid, must not be .
manipulated. Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Remove the inner piece, this one has power
pulling it up. piece. terminals. To remove it, push the carrier between the

terminals 1 and the mass one. Finally take off the
stuffing box and connect the supply cables as shown

in figure 8. Stuffing box

s o R
s @ ¢

Figure 4. Figure 5. Figure 6. Figure 7.

Take out the
screws, take in
the supply cables
in the power Electric diagram
terminals and
screw them
again.

Wiring diagram between the
coil and the connector base

Cail

Figure 9.
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2P+T/C/4D

Working instructions and electrical connection:

1) The electrical connection
Connector will be detailed in the following
points.

PG11 Figure 2.

2) Take out the screw between
the connector and the base.

Connector base mounted

Figure 1. on the solenoid, must not be )
manipulated. Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Remove the inner piece, this one has power terminals.
pulling it up. piece. To remove it, push the carrier between the terminals 1

and the mass one. Finally take off the stuffing box and
connect the supply cables as shown in figure 8.
Stuffing box

o -
4 o 2 ¢

Figure 4. Figure 5. Figure 6. Figure 7.

Take out the screws, take
in the supply cables in the
power terminals and screw

them again Electric diagram

Wiring diagram between the
coil and the connector base
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Working instructions and electrical connection:

1)The electrical connection

Connector will be detailed in the following
points.
PG11 Figure 2.
P 2) Take out the screw between
, . the connector and the base.
) Connector base mounted on
Figure 1. the solenoid, must not be )
manipulated Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Remove the inner piece, this one has power terminals.
pulling it up. piece. To remove it, push the carrier between the terminals 1

and the mass one. Finally take off the stuffing box and
connect the supply cables as shown in figure8.

Stuffing box

< T
2 @ v

Figure 4. Figure 5. Figure 6. Figure 7.

A
2 M

Take out the screws, take
in the supply cables in the
power terminals and screw

them again. Electric diaaram
1
1
2
Figure 8. L
©O—0 25— -
2 r 11
L @ J
Wiring diagram between the
@ @ coil and the connector base.

o

Figure 9. Coall

Accesories (Connectors DIN43650A)
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Working instructions and electrical connection:

1)The electrical connection

Connector PG11 | will be detailed in the following
points.

Figure 2.
2) Take out the screw between
the connector and the base.
] Connector base mounted on
Figure 1. the solenoid, must not be

Accesories (Connectors DIN43650A)

manipulated Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Remove the inner piece, this one has power terminals.
pulling it up. piece. To remove it, push the carrier between the terminals 1

and the mass one. Finally take off the stuffing box and
connect the supply cables as shown in figure 8.

Stuffing box

Figure 4. Figure 5. Figure 6. Figure 7.
Take out the Coil 1 under voltage
screws, take in
the supply cables 'l Figure 10.
in the power
2 1| terminals and
screw them again
(177717771771 — ® ©® |uumim
=L
Figure 8. Coil1 Coil2
Wiring diagram ]
between the coil Coil 2 under voltage
_ @ and the connector N _
Figure 9. base '/I Figure 11.
1

-0
[ O ]
@ IEI @ ) [ I ‘ iy
Coil1 Coil2

Coil1 Coil2
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Working instructions and electrical connection:

1) The electrical connection
Connector will be detailed in the following
points.

PG11

Accesories (Connectors DIN43650A)

Figure 2.
2) Take out the screw between
the connector and the base.
) Connector base mounted
Figure 1. on the solenoid, must not be .
manipulated Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Take off the lid. 6) Remove the interior
pulling it up. piece. piece, which has the

power terminals.

®

&

Figure 4. Figure 5. Figure 6. Figure 7.
7) Remove the 8) Take off the 9) Conect the supply cables
electronic stuffing box

Take out the
screws, take in

® %

Stuffing box methsggglvx\ll grables
terminals and
O screw them
again.

Figure 8. Figure 9. Figure 10.

Wiring diagram between the
@ - @ coil and the connector base

[ © 1
© ©

—T
Coll
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2P+T/G/4D

Working instructions and electrical connection:

1) The electrical connection
Connector will be detailed in the following
points.

/ -
PG11 Figure 2.

2) Take out the screw between
the connector and the base.

Accesories (Connectors DIN43650A)

Connector base mounted on

Figure 1. the solenoid, must not be
manipulated Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Take off the lid. 6) Remove the interior
pulling it up. piece. piece, which has the

power terminals.

&2
5 ¢

Figure 4. Figure 5. Figure 6. Figure 7.
7) Remove the 8) Take off the 9) Conect the supply cables
electronic plate stuffing box

Take out the

* ’ screws, take in
the supply cables
in the power
terminals and
screw them

¥\

Stuffing box again.
Figure 8. Figure 9. Figure 10.
Electric diagram Wiring diagram
@ —_ @ between the coil and
1 = 9 the connector base
1 r 1
T . L O ]
? © ©

. . L—1

Coil
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Working instructions and electrical connection:

1) The electrical connection
will be detailed in the following
points.

Connector

Figure 2.

2) Take out the screw between
the connector and the base.

\E
£
E
£
]
&
S
g

Connector base

Accesories (Connectors DIN43650B)

Figure 1. mounted on the solenoid, must .
not be manipulated Figure 3.
3) Take off the connector 4) Take off the rubber | 5) Remove the inner piece, this one has power terminals.
pulling it up. piece. To remove it, push the carrier between the terminals 1

and 2. Finally take off the stuffing box and connect the
supply cables as shown figure 8.

<P
e O %

Stuffing box \‘Q‘

iu

Figure 4. Figure 5. Figure 6. Figure 7.
Take out the screws, take Wiring diagram between the
in the supply cables in the coil and the connector base
power terminals and screw

them again.

Figure 8. Figure 9.
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1- Protection for the electromagnetic compability (to avoid voltage peaks)

Our products don't need to fulfil the Directive of electromagnetic compability 2004/108 CE,
according to disposition number 20, and the customer must adapt the electromagnets to fulfil
the directive.
Anyway, and if the customer asks for it, the following protections can be included:

A- Free wheel diode

B- Varistor to avoid voltage peaks.

C- Second diode to protect the free wheel diode against reverse polarity.

D- Second diode to protect the free wheel diode against reverse polarity and varistor for the
voltage peaks.

Coil protections

A- Free wheel diode B- Varistor
[] [ ]
vde 7N freewneel |\ | o, @zzz (v) varsor |\ | coi
o o
C- Two diodes D-Two diodes and varistor

With Vdc to protect free wheel With Vdc to protect free wheel
diode against reverse polarity diode against reverse polarity

> T

+ Free wheel Eirggewheel
Vac diode

~ Vdc

J Varistor to protect the

diodes from voltage peaks
2- Thermal protection:

The thermic resettable polyswitchs are used in coils with low duty cycles against overheating,
caused by long time under voltage and not respect the duty cycle times.
It can be used also as timer.

Thermic polyswicht resettable device

Thermic fuse
@ I z I
ta NOTE: All these protections can't be used
* Vac to all models, consult NAFSA for each
@ vde Coll case.
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In this document there are some samples of terminals and connectors used very often in NAFSA production
when a product has to be customizazed, if you don't find on it the terminal you need, we suggest you to contact
us and inquiry about the possibility of mounting your desired terminal or connector.

We will inform you about the fleaxibility and the minimum order quantity.

Quick connection terminals

Dimensions
"~ Pre-insulated receptables 2.8x0.5 2.8x0.8 4.8x0.8 6.3x0.8
Q  Pre-insulated tabs 2.8x0.5 2.8x0.8 48x0.8 6.3x0.8

‘ Fully insulated receptables 2.8x0.5 2.8x0.8 4.8x0.8 6.3x0.8

End sleev i i
d sleeves Dimensions

\ Preinsulated end sleeves ©0.14 20.2520.34 ¢0.5 20.75 @1 21.5 82.5 @4 26

Wire to wire connectors

\ Quick connection tab housing N *‘j) TE Mate n’lock series
| 1 Molex Microfit series ‘ M8-M12 connector systems
\T\.; Molex Minifit series ~ AMP Superseal series

Wire to board connectors

N JST PH series Possibility of adapt these terminals
o and connectors to all our products
with leads, such as:
. ER, ERC, CU, ECM, ERB, ECI,
<l SEEE ERDI, VEM, VM and VM/ND
series.
If any other terminal or connector
2.54 Crimp housing is needed, please ask us.

Common terminals and connectors
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Specially designed electromagnets for customer application and solenoids customized from the
ones in catalog to fit the customer's requirements.

Some examples:

Modifications:

Special solenoids

ERB35/E ECH65-12/E ECH40-10/F ER15/CT

\

VM50/ND/C CU40/E ER50-15/ES VEM35/E

Specially designed for custome:

ECC90-10/E VM135/E VM30/ECP ECM20

NER200 ECM16 VMG45 LABVEM150

And much more ...
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