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M&M INTERNaTIONal sOlENOID ValVEs
scheme of components of M&M International solenoid valves

Benefits of M&M International solenoid valves

Robust construction for industrial use     high reliability
stainless steel orifice       long life

stainless steel operators with low residual magnetism   Corrosion resistance
according to 1.4105 EN 10088 (aIsI 430F)     high performance

high quality seal materials       Maximum compatibility  
NBR, FKM, EPDM, PTFE, sigodur (filled PTFE), Ruby, Kalrez®  with fluids
    

Fully interchangeable coils with a wide     high flexibility
range of aC and DC voltages      with reduced stock

Coils orientability at 360°       Easy and quick installation

Coils tested 100% in compliance with the current EC directives 
 Compliance to Rohs directive and to relevant    

international standards upon request      

Development and execution of special projects     Customer oriented solutions

Din electrical connection

Coil

Operator seal

Pilot orifice

Manual override

nut, washer, label

Fixed core

Armature tube

Gland nut

shading ring }=  OPERaTOR

Diaphragm spring

Armature

Diaphragm
(main seal)

Diaphragm speed control

Body

Cover

P1 
(Inlet) É P2 

(Outlet)É
Main
orifice
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ValVE sElECTION

a solenoid valve should be chosen whenever the following conditions are met:

4 Media with few dirt particles
4 Moderate flow volumes
4 Average differential pressures
4 High speed in operation

4 Direct acting solenoid valves 2/2 and 3/2 way NC or NO
the supply coil electrically generates a magnetic force that attracts the armature, which 
contains the seat that acts upon a passage orifice. the armature, rising, lets the fluid 
pass. the range of operating pressures depends directly on the attraction force of the 
coil. Average response time 5 ÷ 25 ms.

ValVE TyPEs

4 Pilot operated solenoid valves 2/2 way NC or NO
this solenoid valve uses the force of the fluid to operate the valve via a suitable integral 
pilot valve. the inlet pressure must always be at least the same as the minimum ∆P 
figure shown on the datasheets. Using the same coils as direct acting valves much 
higher fluid volumes and pressures can be controlled with this solenoid valve. Average 
response time 50 ÷ 500 ms.

4 Pilot operated solenoid valves with assisted lift 2/2 way NC
these solenoid valves are a combination of the pilot operated valves and the direct 
acting valves. the armature is mechanically connected to the diaphragm on which there 
is a pilot office. With minimal pressures the solenoid valve acts like a direct acting valve. 
total opening as well as full flow do not occur at low pressures. With higher pressures it 
works as a pilot operated valve with full opening. Average response time 50 ÷ 500 ms.

FUNCTION TyPEs

2/2 way function indicates valves with inlet and outlet connections, whilst valves with 3/2 way functions have 3 connections and 
2 flow passages. One orifice always remains open and one closed. Connections and flow direction are shown in the symbols on 
each technical datasheet (Din-isO 1219). 

At rest valves can be either normally closed (nC) or normally open (nO):

- normally closed (nC): the valve opens when the coil is energised.
- normally open (nO): the valve closes when the coil is energised.

OPTIONal FEaTUREs

4 Manual Override (M)
normally closed direct acting and pilot operated solenoid valves can be supplied with a manual override which allows the 
valve to be opened independently of electrical current.

4 waterhammer Control (V)
Pilot operated solenoid valves (only versions specified in each datasheet) can be supplied with a system that regulates the 
closing speed of the diaphragm in order to control waterhammer.
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TEChNICal INFORMaTION

The following points should be considered to ensure a correct choice of valve:

4 Connections and Nominal Diameters
threaded connections are either "G"- inches (isO 228) or metric. nominal diameters (Dn) are expressed in millimetres and 
correspond to the diameter of the valve's main orifice.

4 Operating Pressure Differential (OPD)
Pressure values shown in this catalogue are maximum pressures expressed in barg with zero pressure at outlet. For 3/2 way 
solenoid valves the pressure range can vary when used in other functions or systems. the maximum working pressure (Pn) 
that the valve can bear is generally equal to 1.5 times the maximum value of the operating pressure differential (OPD).

4 Pressure (units of measurre)
the si unit of pressure is the pascal (Pa),  defined as 1 newton of force per square metre (1 n/m2).
As Pa is such a small unit, the kPa (1 kilonewton/m2) or MPa (1 Meganewton/ m2) tend to be more appropriate to steam 
engineering. 
However, probably the most commonly used metric unit for pressure measurement in steam engineering is the bar. this is 
equal to 105 n/ m2, and approximates to 1 atmosphere. this unit is used throughout this pubblication.
Other units often used include lb/in2 (Psi), kg/cm2, atm in H2O and mm Hg. Conversion factors are readily available from 
many sources.

absolute pressure (bar a)
this is the pressure measured from the datum of a perfect vacuum: i.e. a perfect vacuum has a pressure of 0 bar a.

Gauge pressure (bar g)
this is the pressure measured from the datum of the atmospheric pressure. Although in reality the atmospheric pressure will 
depend upon the climate and the height above sea level, a generally accepted value of 1.013 25 bar a (1 atm) is often used.
this is the average pressure exerted by the air of the earth's atmosphere at sea level.

Gauge pressure = Absolute pressure - Atmospheric pressure

Pressure above atmospheric will alway yield a positive gauge pressure. Conversely a vacuum or negative pressure is the 
pressure below that of the atmosphere. A pressure of -1 bar g corresponds closely to a perfect vacuum.

4 Differential pressure
this is simply the difference between two pressures. When specifying a differential pressure, it is not necessary to use the 
suffixes 'g' or 'a' to denote either gauge pressure or absolute pressure respectively, as the pressure datum point becomes 
irrelevant. therefore the difference between two pressures will have the same value whether these pressures are measured 
in gauge pressure or absolute pressure, as long as the two pressures are measured from the same datum.

4 Flow
the flow is the quantity of fluid that passes through the valve's main orifice which has the nominal diameter (Dn) shown in 
the tables. the flow is given with a constant Kv value (according to VDi/VDe 2173) that shows how many litres of water, at a 
temperature of 20°C, flow through the valve in one minute with a pressure difference of one barg across the valve. 
to determine the flow at higher pressures, multiply the Kv value by the square root of the differential pressure. Flow values 
shown in the selection tables are subject to a tolerance of ± 15%.

the seal closing speed is operated by the adjusting screw: by screwing it clockwise (in the "+" direction) when using liquid, 
the valve will close slower reducing any waterhammer effect that may occur in the solenoid valve and the relative pipes.

in case of valves of higher dimensions (1 1/2" and 2"), please check that the valve is closing in the highest time possible 
compatible with your requirements in order to avoid any damages that may affect the functioning of the equipment and 
valve due to waterhammer effect.
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ValVE INsTallaTION

4 safety
Always connect the coil's earth terminal to ground to ensure the safety of the user and installation.

4 Installation
Keep the valve operator in a vertical position, facing upwards. this prevents limescale or dirt particles in the operator tube 
which could restrict the armature or create excessive noise whilst operating.

4 Connections
to ensure that the solenoid valve works properly, do not connect to pipework with an internal diameter less than the nominal 
diameter (Dn) of the valve. Clean all pipework before connection to the solenoid valve. The recommended tightening 
torque of the coil nut to avoid damage of the valve components is 0,5 Nm.

4 Flow Direction
Respect the direction of flow across the valve, shown with an arrow or by numbers on the valve body, depending onthe model 
type.

4 Filtration
if the fluid contains dirt particles it is necessary to install a filter upstream of the solenoid valve. Dirt is the most frequent 
cause of malfunction.

4 Environment
Coils fitted with suitable connectors have a protection class of iP65. However, it is advisable not to use the solenoid valve 
outside or in very damp conditions without adequate protection. Provide sufficient ventilation for the solenoid valve. During 
continuous service the coil of the solenoid valve becomes hot and should not be touched.

4 seal materials
Consideration of the media should be made when selecting seal and body types.
NBR should be used for air, water, neutral gases, diesel and in general it is resistant to oils and grease from -10° C to +90°C.
EPDM for hot water and steam. it is resistant to bases and acids in weak concentrations from -40°C to +140°C. ePDM seals 
should not be used for media containing oil.
FKM combines most of the characteristics of nBR and ePDM and is particularly suitable for hot water and hydrocarbons 
from -10°C to +140°C.
PTFE is practically resistant to all media. it is rigid and is used from -20°C to +180°C.
sIGODUR (filled PtFe) and RUBy are stiff materials particularly suitable for heavy duty applications. All the data shown in 
the selection tables refer to media with a viscosity not higher than 21 cst (3°e)(1 centistoke=1 mm2/s).
KalREZ® perfluoroelastomer from DuPont, is designed specifically for the chemical process industry, combines innovative 
polymer and cure technology to give outstanding performance in the widest possible range of chemicals and temperatures. 
this product is an excellent choice to be used with acids, bases, amines, steam and many other aggressive chemicals.
the maximum working temperature is a lot more higher than the limits indicated for the coil.

4 Coil power supply
it is important that the exact voltage and frequency of the coil is used for the valve to operate correctly. Provided the coil 
is fitted correctly on the operator and that the armature is not obstructed, the valve can be operated for an indefinite time 
within the temperature limitations indicated. All solenoid valves have a copper shading ring to reduce vibrations caused by 
alternating currents.

4 Media and ambient Temperatures
temperature limits for the media are shown and should be used as a guide to valve selection. normally the maximum ambient 
temperature can reach +50°C for solenoid valves with coils in class "F", +70°C for class "H". For applications outside these 
limits please contact our technical Department.

4 General purpose solenoid valves
solenoid valves shown in this catalogue, either normally open or normally closed, are intended to control the flow of fluids 
and cannot be used as safety valves.
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The CE mark indicates that the product satisfies all the regulations governing safety laid down by the European Com-
munity. Products displaying this mark can be freely distributed within the markets of the European Community.

4 EC Directives
eC directives for product safety were issued to unify regulations and working practices in force in the countries of the 
community prior to the constitution of the european Union. the following three directives concern electrical appliances and 
machines in general:
Machinery Directive
eMC Directive
Low Voltage Directive
the directive eC 97/23 concerns safety of pressure bearing equipment.
the directive 2002/95/eC (RoHs) limits the use of dangerous substances in electrical and electronic equipment.

4 M&M International products conforming to the EC directives
Products subject to the Low Voltage Directive are given a certification by the european Community.
M&M international issues declarations of conformity such as in the attached form "Declaration of conformity to eC".

We believe that our products are components and as such do not form a part of the range of products subject to the eMC 
directive. However, conformity of M&M international products to the eMC directive could change depending on the function 
of the product's use, of the configuration (for example the use of connectors with passive electronic components, LeD etc.), 
or the conditions of the electrical connection. For this reason it is recommended that you check the compliance of the final 
product with the eMC Directive.

               MaRKING
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DEClaRaTION OF CONFORMITy TO CE

all rights reserved
no part of this publication may be reprinted or reproduced in any form whatsoever by using any form of reproduction, nor stored in a 
database or in any system of data retrieval without prior written consent.

N.B. M&M international declines to accept any responsibility for any errors in this catalogue and reserves the right to modify or change 
the contents or technical specifications without prior notice.
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