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Instructions and pages 811 to 813 for 2-Port Solenoid Valve for Fluid Control Precautions.
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Design \

] Selection

AWarnlng

. Cannot be used as an emergency shutoff valve etc.

The valves presented in this catalog are not designed for
safety applications such as an emergency shutoff valve. If the
valves are used in this type of system, other reliable safety
assurance measures should also be adopted.

2. Extended periods of continuous energization

The solenoid coil will generate heat when continuously
energized. Avoid using in a tightly shut container. Install it in a
well ventilated area. Furthermore, do not touch it while it is
being energized or right after it is energized.

3. Closed liquid circuit

In a closed circuit, when liquid is static, pressure could rise due
to changes in temperature. This pressure rise could cause
malfunction and damage to components such as valves. To
prevent this, install a relief valve in the system.

4. Actuator drive

When an actuator, such as a cylinder, is to be driven using a
valve, take appropriate measures to prevent potential danger
caused by actuator operation.

5. Pressure (including vacuum) holding

It is not usable for an application such as holding the pressure
(including vacuum) inside of a pressure vessel because air
leakage is entailed in a valve.

6. When the conduit type is used as equivalent to an

IP65 enclosure, install a wiring conduit etc.

7. When an impact, such as water hammer etc.,

caused by the rapid pressure fluctuation is applied,
the solenoid valve may be damaged. Give an
attention to it.

|

Selection

A Warning

1. Usage with low flow

Unstable flow may occur with the product under the
following conditions: ¢ low flow from the pump or
compressor, etc. * use of several elbows or tees in the
circuit, or ¢ thin nozzles installed at the end of the piping
etc. This can cause valve opening/closing failure, or
oscillation, and cause a valve malfunction.

Please check the pressure differential and flow to select
the appropriate size of the valve referring to the Flow rate
Characteristics on page 315. Ensure that pressure
differential does not become lower than 0.01 MPa during
ON (N.C.: Valve open).

AWarning
2. Fluid
1) Type of fluid

Select an appropriate valve with reference to the table below
for the general fluid. Before using a fluid, check whether it is
compatible with the materials of each model by referring to
the fluids listed in this catalog. Use a fluid with a kinematic
viscosity of 50 mm?/s or less.

Applicable Fluid

For Air Air

For Water Air, Water

For QOil Air, Water, Oil

For Heated water Air(up to 99°C), Water, Heated water

For High temperature oil | Air(up to 99°C), Water, Qil, High temperature oil

2) Flammable oil, Gas
Do not use the product with combustion-supporting or flam-
mable fluids.

3) Corrosive gas
Cannot be used since it will lead to cracks by stress
corrosion or result in other incidents.

4)When a brass body is used, then depending on water
quality, corrosion and internal leakage may occur. If such
abnormalities occur, exchange the product for a stainless
steel body.

5) Use an oil-free specification when any oily particle must not
enter the passage.

6) Applicable fluid on the list may not be used depending on
the operating condition. Give adequate confirmation, and
then determine a model, just because the compatibility list
shows the general case.

3. Air quality

<Air>

1) Use clean air.

Do not use compressed air that contains chemicals,
synthetic oils including organic solvents, salt or corrosive
gases, etc., as it can cause damage or malfunction.

2) Install an air filter.

Install air filters close to valves at their upstream side.
filtration degree of 5 um or less should be selected.

3) Install an aftercooler or air dryer, etc.

Compressed air that contains excessive drainage may
cause malfunction of valves and other pneumatic equipment.
To prevent this, install an aftercooler or air dryer, etc.

4) If excessive carbon powder is generated, eliminate it
by installing mist separators at the upstream side of
valves.

If excessive carbon powder is generated by the compressor,
it may adhere to the inside of the valves and cause a
malfunction.

Refer to Best Pneumatics No.5 for further details on com-
pressed air quality.
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Selection

A Warning

<Water>

The use of a fluid that contains foreign objects can cause
problems such as malfunction and seal failure by promoting
wear of the valve seat and armature, and by sticking to the
sliding parts of the armature etc. Install a suitable filter (strainer)
immediately upstream from the valve. As a general rule, use
100 mesh.

The supply water includes materials that create a hard
sediment or sludge such as calcium and magnesium. Since this
scale and sludge can cause the valve to malfunction, install
water softening equipment, and a filter (strainer) directly
upstream from the valve to remove these substances.

Tap water pressure:
The water pressure for tap water is normally 0.4 MPa or less.
However, in places like a high-rise building, the pressure may
be 1.0 MPa. When selecting tap water, be careful of the
maximum operating pressure differential.

When using water or heated water, poor operation or leaks
may be caused by dezincification, erosion, corrosion, etc.

We offer stainless steel body types with improved corrosion
resistance. Please use the one that fits your needs.

<0il>

Generally, FKM is used as seal material, as it is resistant to oil.
The resistance of the seal material may deteriorate depending
on the type of oil, manufacturer or additives.

Check the resistance before using.

<Vacuum>

Please be aware that there is a range of pressure that can be
used.

Atmospheric pressure

Air pressure , Low  Medium

) vacuum vacuum
Hydraulic pressure ;

FEEETE] <Suction filtration, Vacuum bottle set, Suction cup>

Extreme
high
vacuum

High
vacuum

Ultra high
vacuum

Neon tube/Fluorescent light
Torr <Accelerator, Electron microscope>
(mmHg) 102 101,107 10% 102 10* 10° 10° 107 10° 107107107 10"

T T T T T T T T T T T T T 1T
I I T Y T |
Pa 10° 10° 107 10° 10° 10* 10° 10* 10' 1 107 10* 10° 10* 10° 10° 107 10* 10710710710

Vacuum piping direction: if the system uses a vacuum pump,
we ask that you install the vacuum pump on the secondary
side.

Also, install a filter on the primary side, and be careful that no
foreign object is picked up.

Please replace the valve after operating the device
approximately 300,000 times.
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AWarning

4. Ambient environment

Use within the operable ambient temperature range. Check the
compatibility between the product’s composition materials and
the ambient atmosphere. Be certain that the fluid used does
not touch the external surface of the product.

5. Countermeasures against static electricity

Take measures to prevent static electricity since some fluids
can cause static electricity.

/A Caution

1. Leakage voltage

When the solenoid valve is operated using the controller, etc., the
leakage voltage should be the product allowable leakage voltage or less.
Particularly when using a resistor in parallel with a switching element and
using a C-R element (surge voltage suppressor) to protect the switching
element, take note that leakage current will flow through the resistor, C-R
element, etc., creating a possible danger that the valve may not turn off.

Switching element

OFF

O

! C R ‘F‘”G.;” \‘
o> 1 \—4 ’—:}J o ;
T B ]2 | IsoL
oo [0]

,,,,,,,,,, Leakage current ~ — 7y

O

AC coil: 5% or less of rated voltage
DC coil: 2% or less of rated voltage

2. Selecting model

Material depends on fluid. Select optimal models for the fluid.

3. When the fluid is oil.

The kinematic viscosity must not exceed 50 mm?/s.

|

Mounting

A Warning

1. If air leakage increases or equipment does not

operate properly, stop operation.
After mounting is completed, confirm that it has been done
correctly by performing a suitable function test.

2. Do not apply external force to the coil section.

When tightening is performed, apply a wrench or other tool to
the outside of the piping connection parts.

3. Mount a valve with its coil position upward, not

downward.

When mounting a valve with its coil positioned downward,
foreign objects in the fluid will adhere to the iron core leading
to a malfunction.

4. Do not warm the coil assembly with a heat insulator etc.

Use tape, heaters, etc., for freeze prevention on the piping and
body only. They can cause the coil to burn out.

5. Secure with brackets, except in the case of steel

piping and copper fittings.
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] Mounting \

] Disassembly/Assembly Procedures

A Warning

6. Avoid sources of vibration, or adjust the arm from
the body to the minimum length so that resonance
will not occur.

7. Painting and coating
Warnings or specifications printed or labeled on the product
should not be erased, removed or covered up.

] Disassembly/Assembly Procedures \

/A Caution

1. Before starting the disassembly work, be sure to
shut off the power supply and pressure supply, and
then release the residual pressure.

Disassembly

<N.C.>

1) Loosen the mounting screws.
The coil assembly, stopper, return spring and body assembly
can be removed.

<N.O.>

1) Loosen the mounting screws.

The coil assembly, O-rings, adapter and body assembly can
be removed.

Assembly

<Common to N.C. and N.O.>

1) Mount the components on the body in the reverse order of
disassembly.

2) When changing the electrical entry direction, turn the coil
assembly in a desired direction to mount it.

3) Push the coil assembly against the body and tighten the screws
two or more rounds diagonally (Fig. 2) in the status that there
are no gaps between the coil assembly and body (Fig. 1).
Proper tightening torque: 0.7 N-m
Tighten the screws in the orderof ‘1 -2 >3-4 512

5354

No gaps
; 3
/ a1
(D:] ¢1]
© o |
] 2
Fig.1 Fig.2

*

After tightening the screws, make sure that there are no gaps between
the coil and body (Fig. 1).

After the disassembly and assembly have been completed, make sure
that no leak occurs from the seal. Additionally, when restarting the valve,
make sure that the valve operates correctly after checking the safety.

*

/A Caution

<N.C.> <N.O.>

Mounting screw

Coil assembly

Mounting screw

Coil assembly

Return spring

O-ring B

Body assembly i
Adapter
o
U ué’) v©
—

‘ U O-ring C
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|

Piping \

|

Recommended Piping Conditions

AWarning

1. During use, deterioration of the tube or damage to
the fittings could cause tubes to come loose from
their fittings and thrash about.

To prevent uncontrolled tube movement, install protective
covers or fasten tubes securely in place.

2. For piping the tube, fix the product securely using the
mounting holes so that the product is not in the air.

/\ Caution

1. Preparation before piping
Before piping is connected, it should be thoroughly blown out
with air (flushing) or washed to remove chips, cutting oil and
other debris from inside the pipe. Avoid pulling, compressing,
or bending the valve body when piping.

2. Avoid connecting ground lines to piping, as this
may cause electric corrosion of the system.

3. Always tighten threads with the proper tightening torque.
When attaching fittings to valves, tighten with the proper
tightening torque shown below.

Lower tightening torque will lead into fluid leakage.

Tightening Torque for Piping

Connection threads | Proper tightening torque N:m
1/8 3to 5
1/4 8to 12
3/8 1510 20
1/2 201025
3/4 2810 30
1 36 to 38

4. Connection of piping to products
When connecting piping to a product, avoid mistakes
regarding the supply port etc.

5. Winding of sealant tape
When connecting pipes, fittings,
etc., be sure that chips from the
pipe threads and sealing material
do not enter the valve.
Furthermore, when sealant tape is
used, leave 1.5 to 2 thread ridges
exposed at the end of the threads.

Winding
direction

6. If a regulator and valve are connected directly, they
may vibrate together and cause chattering. Do not
connect directly.

7. If the cross-sectional area of piping for the fluid
supply side is restricted, operation will become
unstable due to inadequate pressure differential
during valve operation. Use piping size for the fluid
supply side that is suited to the port size.
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1. When connecting tubes using One-touch fittings,
provide some spare tube length shown in Fig. 1,
recommended piping configuration.

Also, do not apply external force to the fittings when binding
tubes with bands etc. (see Fig. 2.)

Straight portion

Mounting
pitch A

Fig. 1 Recommended piping configuration

Unit: mm
Tubing Mounting pitch A Straight portion
size Nylon tubing | Soft nylon tubing |Polyurethane tubing length
21/8" 44 or more | 29 or more 25 or more 16 or more
06 84 or more | 39 or more 39 or more | 30 or more
o1/4" 89 ormore | 56 ormore | 57 ormore | 32 or more
28 112 or more | 58 or more 52 or more | 40 or more
210 140 or more | 70 or more 69 or more | 50 or more
212 168 or more | 82 or more 88 or more | 60 or more
Straight portion

Recommended| |Unacceptable

Fig. 2 Binding tubes with bands
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| Wiring |

] Maintenance

AWarning

1. The solenoid valve is an electrical product. For safety,
install an appropriate fuse and circuit breaker before
use.

When using multiple solenoid valves, it is not sufficient to
merely install one fuse on the inlet side. In order to ensure the
safety of the devices, select and install a fuse for each circuit.

2. Do not apply AC voltage to Class “H” coil AC type
unless it is built in full-wave rectifier, or the coil will
be damaged.

ACautlon

. As arule, use electrical wire with a cross sectional
area of 0.5 to 1.25 mm? for wiring.
Furthermore, do not allow excessive force to be
applied to the lines.

2. Use electrical circuits which do not generate chat-
tering in their contacts.

3. Use voltage which is within £10% of the rated
voltage. In cases with a DC power supply where
importance is placed on responsiveness, stay
within £5% of the rated value. The voltage drop is
the value in the lead wire section connecting the
coil.

4. When a surge from the solenoid affects the electri-
cal circuitry, install a surge voltage suppressor etc.,
in parallel with the solenoid. Or, adopt an option
that comes with the surge voltage protection cir-
cuit. (However, a surge voltage occurs even if the
surge voltage protection circuit is used.)

’ Operating Environment \

AWarnmg

. Do not use in an atmosphere having corrosive gas-
s, chemicals, sea water, water, water steam, or
where there is direct contact with any of these.

2. Do not use in explosive atmospheres.
3. Do not use in locations subject to vibration or impact.

4. Do not use in locations where radiated heat will be
received from nearby heat sources.

5. Employ suitable protective measures in locations
where there is contact with water droplets, oil or
welding spatter, etc.

AWarning

1. Removing the product
The valve will reach a high temperature when used with high
temperature fluids. Confirm that the valve temperature has
dropped sufficiently before performing work. If touched
inadvertently, there is a danger of being burned.
1) Shut off the fluid supply and release the fluid pressure in the

system.

2) Shut off the power supply.
3) Dismount the product.

2. Low frequency operation
Switch valves at least once every 30 days to prevent
malfunction. Also, in order to use it under the optimum state,
conduct a regular inspection once a half year.

/A Caution

1. Filters and strainers
1) Be careful regarding clogging of filters and strainers.
2) Replace filter elements after one year of use, or earlier if the
pressure drop reaches 0.1 MPa.
3) Clean strainers when the pressure drop reaches 0.1 MPa.

2. Lubrication
When using after lubricating, never forget to lubricate
continuously.

3. Storage
In case of long term storage after use, thoroughly remove all
moisture to prevent rust and deterioration of rubber materials etc.

4. Exhaust the drain from an air filter periodically.

] Operating Precautions

AWarnlng

. If there is a possibility of reverse pressure being applied
to the valve, take countermeasures such as mounting a
check valve on the downstream side of the valve.

2. When problems are caused by a water hammer,
install water hammer relief equipment (accumulator
etc.), or use an SMC water hammer relief valve (VXR
series).

3. For pilot type 2-port solenoid valves, when the valve
is closed, sudden pressure resulting from the startup
of the fluid supply source (pump, compressor, etc.)
may cause the valve momentarily to open and
leakage to occur, so please exercise caution.

4. If the product is used in the conditions in which rapid
decrease in the inlet pressure of the valve and rapid
increase in the outlet pressure of the valve are repeated,
excessive stress will be applied to the diaphragm, which
causes the diaphragm to be damaged and dropped,
leading to the operation failure of the valve. Check the
operating conditions before use.
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| Electrical Connections

/A Caution

H Grommet

Class B coil: AWG20 Insulator O.D. 2.6 mm
Class H coil: AWG18 Insulator O.D. 2.1 mm

Lead wire color
Rated voltage ® ®)
DC Black Red
100 VAC Blue Blue
200 VAC Red Red
Other AC Gray | Gray

. * There is no polarity.
H DIN terminal P y

Disassembly

1. After loosening the binding head screw with flange, then if the
housing is pulled in the direction of the arrow, the connector will
be removed from the solenoid valve.

2. Pull out the binding head screw with flange from the housing.

3. There is a cutout on the bottom of the terminal block. Insert a
small flat head screwdriver, etc. into this cutout, and remove the
terminal block from the housing. (See figure below.)

4. Remove the ground nut, and pull out the washer and the rubber seal.

1. Pass the cable through the ground nut, washer and rubber seal
in this order, and insert these parts into the housing.

2. Loosen the binding head screw of the terminal block, then insert
the core wire or the crimped terminal of the lead wire into the
terminal, and securely fix it with the binding head screw. The
binding head screw of the terminal block is M3.

Note 1) Tighten the screw to a torque of between 0.5 and 0.6 N-m.

Note 2) Cable O.D.: g6 to 12 mm

Note 3) For an outside cable diameter of g9 to 12 mm, remove
the internal parts of the rubber seal before using.

1. Pass the cable through the ground nut, washer, rubber seal and
the housing in this order, and connect to the terminal block.
Then, set the terminal block inside the housing. (Push in the
terminal block until it snaps into position.)

2. Insert the rubber seal and the washer in this order into the cable entry
of the housing, and then tighten the ground nut securely.

3. Insert the gasket between the bottom part of the terminal block and
the plug attached to the equipment, and then insert the binding
head screw with flange from the top of the housing, and tighten it.
Note 1) Tighten the screw to a torque of between 0.5 and 0.6 N-m.
Note 2) The orientation of the connector can be changed in

steps of 90° by changing the method of assembling
the housing and the terminal block.

__Binding head screw with flange

Housing

Light (When
equipped :
with a light)*?

Crimped terminal
Applicable crimped terminal: JIS C2805 R1.25-3
*1 The position is fixed regardless of the electrical entry direction.
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/A Caution

Internal connections are as shown below.
Make connections to the power supply accordingly.

1+
(_) N '_*'Eag
:Qﬁ N2: —
> +)
Grounding
Terminal no. 1 2

DIN terminal

+ ()

* There is no polarity.

[ DIN (EN175301-803) Terminal|
This DIN terminal corresponds to the Form A DIN connector with

an 18 mm terminal pitch, which complies with EN175301-803B.

M Conduit terminal

Disassembly

1. Loosen the mounting screw, and remove the terminal cover from
the conduit terminal.

1. Insert the cable into the conduit terminal.

2. Loosen the screw with UP terminal of the conduit terminal, then
insert the core wire or the crimped terminal of the lead wire into
the terminal, and securely fix it with the screw with UP terminal.
Note 1) Tighten the screw to a torque of between 0.5 and 0.6 N-m.
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|

Electrical Connections \ ] Electrical Connections

A\ Caution
M Conduit terminal

1.

A\ Caution
Lead wire color

Lead wire Rated voltage
i )

@K@ W DC Black | Red

100 VAC Blue | Blue

@( J 200 VAC Red | Red

Other AC Gray | Gray

Insert the gasket into the conduit terminal, and then clamp the
terminal cover with the mounting screw.

Note 1) Tighten the screw to a torque of between 0.5 and 0.6 N-m.
Note 2) When changing the orientation of the conduit terminal,

carry out the following procedure. Wiring condit Seal « There is no polarity.
1. Apply a tool (monkey wrench, spanner, etc.) to the width (Bore size G1/2 —
across flats of the conduit terminal, and turn the terminal in Tightening torque 0.5 to 0.6 N-m) Description Part no.

Seal VCW20-15-6
Note) Please order separately.

the counterclockwise direction.

. Loosen the lock nut.

3. Turn the conduit terminal in the clamping direction (clockwise
direction) to about 15° ahead of the desired position.

4. Turn the lock nut by hand to the coil side until it is lightly
tightened.

5. Apply a tool to the width across flats of the conduit terminal,
and turn it to the desired position (through an angle of about
15°) so as to clamp the conduit terminal.

Note) When changing the orientation by applying additional

\S]

] Electrical Circuits

/\ Caution

[DC circuit]
Grommet, Flat terminal Grommet, DIN terminal,
Conduit terminal, Conduit

tightening force to the conduit terminal from the Varistor
factory-set position, turn no more than one half a turn. 1 (+,-) 1 (+, =)
Light (When equipped U
Crimped terminal Screw with with a light) SOL. SOL.
Applicable crimped terminal: UP terminal Terminal cover
JIS C2805 R1.25-3 2(-.4) 204
[ Without electrical option ] [ With surge voltage suppressor ]
DIN terminal, Conduit terminal
Varistor
Conduit terminal A
..\ Cable connector
Make connections according to the marks shown below.
- Use the tightening torques below for each section.
- Properly seal the terminal connection (G1/2) with the special [With light/surge voltage suppressor
wiring conduit etc. . )
g Terminal cover [AC circuit]
Round head combination screw Grommet, DIN terminal, DIN terminal, Conduit terminal
M3 Conduit terminal, Conduit Varistor
Tightening torque 0.5 to 0.6 N-m Varistor  Rectifier Rectifier
| element element
(Yot 1 1
< <
] 1 ]
s M= N~ =
+ =2 2 ! SoL.
@\**E% 2 2
f_— Tightening torque
Round head combination screw 0.51t0 0.6 N-m [ Without electrical option | [With light/surge voltage suppressor |

M3 Tightening torque 0.5 to 0.6 N-m

(In

M Conduit

Conduit terminal

View A-A

ternal connection diagram) ’ One-touch Fitting ‘

/A Caution

For information on handling One-touch fittings and on
appropriate tubing, refer to page 319 and the Fittings
& Tubing section of the “Handling Precautions for
SMC Products” on the SMC website.

When used as an IP65 equivalent, use seal to install the wiring
conduit. Also, use the tightening torque below for the conduit.
Class B coil: AWG20 Insulator O.D. 2.5 mm

Class H coil: AWG18 Insulator O.D. 2.1 mm
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