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Direct Operated 3 Port Solenoid Valve

M Sseries VX31/32/33

For Water, Oil, Steam, Air

Single Unit

B Valve

“Normally closed (N.C:)
~ Normally ¢ )
“Common (COM:)

Normally Closed (N.C.)/
Normally Open (N.O.)/
Common (COM.)

Moﬂel': = VX3__1_'._ VX32|VX33|

B Solenoid Coil
FCoiliClassB ClassH — ‘

| ...

B Rated Voltage
- 100 VAC, 200 VAC, 110VAC= = =
i : 3

. P.or'_‘E sizer | Ve, Vie| Vs, ¥4 Va, ¥

48 VAC. 24 VDC, 12VDC.

l Material

dy — Brass (€37); Stainless steel
——— NBR.FKM, EPDM, PTFE, FEKM

Manifold
W Material Normally Closed (N.C.) /
| Body — Brass (C37) Normally Open (N.O.)/
Base' A[gmiﬂ_um Common (COM.)
=l = Wiodell [VXa1|VX32|VX33
mma @ | — | —
mhe| ® | ® | @
Gio @ [ e [ ®
mme| — ©
H Base L
[ Common SUP/EXHtype | E f 14
M Solenoid Coil i i
e r = N0
[Coili Class B, Class H ') Tadl b /8, /4
05 |8
e —
M Rated Voltage _ if—(=
~100 VAC, 200 VAC, 110 VAC, SE 4
220 VAC, 240 VAC, 230 VAC, o
48'VAC, 24 VDC, 12VDC




Series VX
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or
equipment damage. These instructions indicate the level of potential hazard by labels of
"Caution”, "Warning" or "Danger". To ensure safety, be sure to observe ISO 4414 Note 1),
JIS B 8370 Note 2 and other safety practices.
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A Ca ution * Operator error could result In Injury or equipment damage.

A Warni ng * Operator error could result in seriaus injury or loss of life-

‘————-—-——————.———-———-———--———--—————-———-—-

Note 1) 1SO 4414: Pneumatic fluid power--Ganeral rules relating to systems.
Note 2) JIS B 8370: General Rules for Pneumatic Equipment
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A Danger * In extreme conditions, there is a possible result of serious injury or loss of fife. |
I

4

1. The compatibility of the pneumatic equipment is the responsibility of the
person who designs the pneumatic system or decides its specifications.
Since the products specified here are used in various operating conditions, their compatibility for the
specific pneumatic system must be based on specifications or post analysis and/or tests to meet your
specific requirements. The expected performance and safety assurance are the responsibility of the
person who has determined the compatibility of the system. This person should continuously review
the suitability of all items specified, referring to the latest catalog information with a view 1o giving due
consideration to any possibility of equipment failure when configuring a system.

2. Only trained personnel should operate pneumatically operated machinery
and equipment.
Compressed air can be dangerous if handled incorrrectly. Assembly, handling or repair of pneumatic
systems should be performed by trained and experienced operators,

3. Do not service machinery/equipment or attempt to remove components until

safety is confirmed.

1. Inspection and maintenance of machinery/equipment should only be performed once measures o
prevent falling or runaway of the driven objects have been confirmed.

2. When equipment is removed, confirm that safety process as mentioned above. Turm off the supply
pressure for this equipment and exhaust all residual compressed air in the system.

3. Before machinery/equipment is restarted, take measures lo prevent quick extension of a cylinder
piston rod, etc.

4. Contact SMC if the product will be used in any of the following conditions:

1. Conditions and environments beyond the given specifications, or if product is used outdoors.

2. Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles,
medical equipment, food and beverages, recreation equipment, emergency stop circults, clutch and
brake circuits in press applications, or safely equipment.

3. An application which has the possihility of having negative effects on people, property, or animals,
requiring special satety analysis.




3 Port Solenoid Valve for Fluid Control/Precautions 1

Be sure to read this before handling.

For detailed precautions on each series, refer to the main text.

A\ Warning

1.

o

9.

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.

Extended periods of continuous energization

The solenoid coil will generate heat when continuously energ-
ized. 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.

This solenoid valve cannot be used for explo-
sion proof applications.

Maintenance space

The installation should allow sufficient space for maintenance
activities (removal of valve, etc.).

Liquid rings

[n cases with a flowing liquid, provide a bypass valve in the
systam to prevent the liquid from enteting the liquid seal ciscuit.
Actuator drive

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

Pressure (including vacuum) holding

it is not usaebte for an application such as holding the pressure
{includlng vacuum) inside of a pressure vessel becausa air leak-
age is entailed in a valva.

When the conduit type Is used as equlvalent
to an IP65 enclosure, install a wiring conduit,
etc.

When an impact, such as water hammer, etc.,
caused by the rapld pressure fluctuation is
applied, the solenoid valve may be damaged.
Glve an attention to it.

| Seleotion |
A Warning

1.

Confirm the specifications.

Give careful consideration to the operating conditions such as
the application, fluid and environment, and use within the oper-
ating ranges specified In this catalog.

. Fluid

1) Type of fiuid
Before using a fluid, confirm whather it is compatible with the
materials from each model by referring to the fluids listed in
this catalog. Use a fluid with a dynamic viscosity of 50 mm#/s
or less. f thers is something you do not know, piease contact
us.

2) Inflammable oil, Gas,

Confirm the specification for leakage in the interior and/or ex-
terior area.

| Selecon
A Warning

6.

7.

3) Corrosive gas

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

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

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

Fluid quality

The use of a fluid which contains forelgn mattar can cause prob-

lems such as malfunction and seal failure by promating 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 80 to 100 mesh.

When used o supply water to boilers, substances such as

calcium and magnesium which generate hard scale and siudge

are included. Since this scale and sludge can cause the valve 10

malfunction, instalt water softening equipment, and a filter

(strainer) directly upstream from the valve to remove these

substances.

. Alr quality

1) Use clean alr.
Do not use compressed air which inchudes chemicals, syn-
thetic cils containing organic solvents, salt or corrosive gases,
ete., as it can cause damage or malfunction.

2) Install air filters.
Install air filters close to valves at thair upstream side. A filtra-
tion degree of 5um or less should be selected.

3) Install an air dryer or after cooler, etc.

Comprassed air that includes excessive drainage may cause
malfunction of valves and other pneumatic equipment, To
prevent this, install an air dryer or after cocler, ete.

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

If excessive carbon pawder is generated by the compressor,
it may adhere to the inside of the valves and cause a mal-
functlon.

Refer to SMC's Best Pneumatics catalog vol. 14 for further de-
tails on compressed air quality.

Ambient environment

Use within the operabls ambient temperature range. Confirm
the compatihility between the product's composition materials
and the ambient atmosphere. Be sure that the fluid used does
not touch the external surface of the product.
Countermeasures agalnst static electricity .
Take measures 1o prevent static elactricity since some fluids can
cause static electricity. :
For the low particle generation speciflcation,
confirm us separately.



Al

1

/\ Caution

. Leakage voltage

Particularly when using a resistor in paralle! with a switching
element and using a C-R slement {surge voltage suppressor) to
protect the switching element, 1ake note that leakage current
will flow through the resistor, G-R element, stc., creating a pos-
sible danger that the valve may not tum off.

Swilzhing elemant Lesakage voltage

AC/Class B coil: 5% or less of rated voltage
AC/Class H coil: 20% or less of rated voltage
DC coil: 2% or less of rated voltage

2. Low temperature operation

1. Tha valve can be used in an ambient temperature of betwesn
—10 to —20°C, howsver take measures to prevant freezing or
solidification of impurities, etc.

2. When using vaives for water application in cold climates, take
appropriata counlermeaswes to pravent the water from
freezing in tubing after cutting the water supply from the
pump, by draining the water, etc. When heating by steam, be
careful not to expose the coil portion to steam. Installation of
dryer, heat retaining of the body is racommendad to prevent
a freezing condition in which the dew point temperature is
high and the ambient temperature is low, and the high flow
runs.

| Mounting ___________|
A Warning

1.

It alr leakage increases or equipment does
not operate properly, stop operation.

After mounting is completed, confirm that it has been done cor-
rectly by performing a suitable function test.

. 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.

. Be sure not to position the coil downwards.

When mounting a valve with its coil positioned downwards, for-
eign objects in the fluid will adhere ta the iron core leading to a
malfunction.

. Do not warm the coil assembly with a heat in-

sulator, eic.

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

.Secure with brackets, except In the case of

steel piping and copper fittings.

. Avoid sources of vlbration, or adjust the arm

from the body to the minimum length so that
resonance will not occur.

. Painting and coating

Warnings ot specifications printed or labeled on ths product
should not be erased, removed or coverad up.

e

3 Port Solenoid Valve for Fluid Control/Precautions 2

Be sure to read this before handling.
For detailed precautions on each series, refer to the main text.

[ piping |
/A Caution

1. Preparation before piping

Befare piping s connected, it should be theroughly blown out
with air (flushing} or washed to remove chips, cutting oil and
other debris from inside the pipe.

. Wrapping of pipe tape

Whan connecting pipes, littings, etc., be sure that chips from the
pipe threads and sealing material do not enter the valve.

Furthermere, when pips tape is used, leave 1.5 to 2 thread rid-
ges exposed at the end of the threads.

Winding
diraction

. Avoid connecting ground lines to piping, as

this may cause electric corrosion of the
system. :

. Always tighten threads with the proper tight-

ening torque.

When attaching fittings to valves, tighten with the proper tighten-
Ing torque shown below,

Tightening Torque for Plping

Connection threads Proper tightening torgue N-m
RAc 1/8 7i09
Rc1/4 1210 14
Rc 3/8 22t 24
Rc 1/2 26 10 30

5. Connection of piping to products

When connecting piping to a product, refer to its instruction
manual to avoid mistakes tegarding the supply port, etc.

. Steam generated in a boiler contains a large

amount of drainage.
Be sure to operate it with a drain trap instal-
led.

. In applications such as vacuum and non-leak

specifications, use caution specifically
against the contamination of foreign matters
or airtightness of the fittings.



Be sure to read this before handling.
For detailed precautions on each series, refer to the main text.

c I 3 Port Solenoid Valve for Fluid Control/Precautions 3

Wiring
/\ Caution - /A Caution

1. As a rule, use electrical wire with a cross sec-
tional area of 0.5 to 1.25mm? for wiring.
Cl H coil: AWGH .D. 2
Furthermore, do not allow excessive force to | Ertition P i S8 T
. : ' ass B coil: AWG20 Insulator O.D. 2.4 mm
be applied to the lines. ! |

2. Use electrical circuits which do not generate
chattering 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 responsive-
ness, stay within +5% of the rated value. The
voltage drop is the value in the lead wire sec-
tion connecting the coil.

4. When a surge from the solenoid affects the |
electrical circuitry, install a surge absorber, |
etc., in parallel with the solenoid. 5 ;gz :22 2‘:: B
Or, adopt an option that comes with the surge | OIer AC oy Ay
voltage protection circuit. (However, a surge | ‘Foeisnopoany.
voltage occurs even if the surge voltage pro-
tection circuit is used. For details, please con-
sult with us,)

DC (Class B only)

| DIN connector (Class B only) |

Sinca internal connections are as shown below for the DIN connector,
make connections to the power supply accordingly.

: 1+

: (S - o

: = Mg-

! = (+)

| |

| [ TeminalhelEE S S e
! DIN terminal +(=) —(#)

E u There is no polarity.
« Use compatible heavy duty cords with cable O.D. of 86 to 12.

i Use the tightening torques below for each section.
Connector

! Binding head screw with flange
! »/ Tightening torque 0.5 1o 0.6 N-m

| ]
{ : j__?
[ 77 Jz;\j/ : o

AN Compatible cable

N \ \_ Washer (cable 0.0, @6 o 12 mm)

Rubber seal

Binding head screw
\\.___,/ Tightening lorque 0.5 to 0.6 Nm

Gasket

Note) For an outside cable diameter of 23 to 12 mm, remove the
intemnal parts of the rubber seal betore using.
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Electrical Connections

ﬁ;Cauhon

In the case of the conduit terminal, 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 wir-

Ing conduit, etc.

Round head
combination screw
M3 Tightening torque
0.5t0 0.6 Nm

—mark

Round head
combination screw

M3 Tightening torque
0.5t 0.BNm

View A-A

Terminal cover

Condult terminal

(Internal connection diagram)

Gi2
Tightening torque
0.5t0 0.6 Nem

When used as an IP65 equivalent, use seal (part no. VCW20-15-6)
to install the wiring conduit, Also, use the tightening forque below

for the conduit.

Class H coil: AWG18 Insulator O.D. 2.2 mm
Class B coll: AWG20 Insulator O.D. 2.4 mm
Lead wire

Wiring conduil

Bore size G1/2 Tightening torgue 0.5 to 0.6 N-m

Seal (VCW20-15-8)

= — leadwiecolor |
ﬁ“i—% == _' =
Black Red
180 VAC Blue Blus
200 VAC Red Red
Other AC Gray Gray

# There is no polarity for DC.

=~ Description = | =~ Patno. =

Seal

VCW20-15- B

Mote) Please order separataly.

] ---mmeaaa
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Be sure to read this before handling.
For detailed precautions on each series, refer to the main text.

Electrical Circuits

/A Caution
DC circuit

Grommet, Conduit, Conduit
terminal, DIN connector

E 80L
2 (=)

1 (4. )

Grommet, Conduit terminal,
DIN connector

ZNB
1iH=) ‘

; ?BDL,
2(~+)

[ Without electrical option |

[ With surge voltage suppressor |

Conduit terminal,
DIN connector

1 (=)
2(=+)
Light

With fight

AC/Class B coil circuit
Grommet, Conduit, Condulit
terminal, DIN connector

Rectifier
iernenl

[ Without electrical aption |

AC/Class H coil circuit

Grommet, Conduit,
Conduit terminal

T

[ Without electrical aption |

Conduit terminal

4r

With llghl

Conduit terminal,
DIN connector

7T
>
2=+ —|— ’

[ With light/surge voltage suppressor |

+ Surge vollage suppressor i attached (o the

AC/Class B coll, as a standard.
Condulit terminal, DIN connector

ZNR  Rectifier
glement
i | 7
Z SOL
2 3
Light
| With light |
Grommet,
Conduit terminal
ZNF
| _WL
"7 soL.
2z
[ With surgs voltage suppressor |
Condult terminal
ZNR
i
L7 ]

¢ T

|fght

| With light/surge voltage supressor l




Be sure to read this before handling.
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For detailed precautions on each series, refer to the main text.

Operating Environment

A\ Warning

1. Do not use the valves in an atmosphere hav-
ing corrosive gases, chemicals, sait 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 n loca-
tions where there is contact with water drop-
lets, oil or welding spatter, etc.

/\ Caution

1. This solenoid valve can be operated without
lubrication.
If a lubricant is used in the system, use turbine oll Class 1, ISO
VG32 (with no additive). But do not lubricate a valve with EPDM
seal,
Refer to the table of brand name of lubricants compliant with
Class 1 turbine oil (with no additive), 1SO VG32.

fdemitsu Kosan Co,,Ltd.

Nippon Oll Corp. Turbine oil 32
Cosme Ol Co,,Ltd. Cosmo turbine 32
Japan Energy Corp. Kyodo turbine 32
Kygnus Oll Co. Turbine oil 32
Kyushu OIl Co. Stork turbine 32
Nippon Oll Corp. Mitsubishi turbine 32

Showa Shell Sekiyu K.K.

Turbine 32

Tonen General Sekiyu K.K. General R turbine 32

Fujl Kosan Co.,Ltd. Fucoal turbine 32
Please contact SMC regarding Class 2 turbine oil (with additives), 1ISO VGE32.

/A Warning

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 inadver-
tently, there is a danger of being burned.
1. Shut off the fluid supply and release the fluld pressure in the

system.

2. Shut off the power supply.
3. Demount 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.

/\ Caution

1. Filters and strainers
1. Be careful regarding clogging of filters and strainers.

2. Replace filter elements after one year of use, or eatlier 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 contin-
uously.

3. Storage
In case of long term storage after use with heated water, thor-
oughly remove all moisture to prevent rust and deterioration of
rubber materials, etc.

4. Exhaust the drain from an air filter period-
ically.

A\ Warning

1. Valves will reach high temperatures from
high temperature fluids. Use caution, as there
is a danger of being burned if a valve is tou-
ched directly.

—B—



Solenoid Valves Flow Characteristics

(How to indicate flow characteristics)

1. Indication of flow characteristics
Indication of the flow characteristics in specifications for equipment such as solenoid valve, etc. is depending on “Table (1)".

Equipment for

ISO 6358: 1989
JIS B 8390: 2000

JIS B 8390: 2000

pneumatics S
- Equipment: JIS B 8373, 8374, 8375, 8379, 8381
Cv ANSI/(NFPA)T3.21.3: 1990
Equipment for Av — IEC60534-2-3: 1997
controlling JIS B 2005: 1995

process fluids

— Cv Equipment: JIS B 8471, 8472, 8473

2. Equipment for pneumatics
2.1 Indication according to the international standards

(1) Standards conforming to

1SO 6358: 1989 : Pneumatic fluid power—Components using compressible fluids—
Determination of flow-rate characteristics

JIS B B390: 2000 : Pneumatic fluid power—Components using compressible fluids—
How to test flow-rate characteristics

(2) Definition of flow characteristics
Flow rate characteristics are indicated as a resull of a comparison between sonic conductance C and critical pressure ratio b.

Sonic conductance C
Critical pressure ratio b:

" Choked flow

Subsonic tlow
Standard condition

(8) Formula of flow rate

. Values which divide the passing mass flow rate of an equipment in a choked flow condition by the

product of the upstream absolute pressure and the density In the standard condition.
it is the pressure ratio which will turn 1o the choke flow (downstream pressure/upstream pressure)
when It is smaller than this values. (critical pressure ratio)

- It is the flow in which the upstream pressure Is higher than the downsiream pressure and where

sonic speed in a certain part of an equipment is reached.
Gaseous mass flow rate is in proportion to the upstream pressure and not dependent on the
downstream pressure. (choked flow)

: Flow greater than the critical pressure ratio
. Airin a temperature state of 20°C, absolute pressure 0.1 MPa (= 100 kPa = 1 bar), relative humidity

65%.

It is stipulated by adding the abbreviation (ANR) after the unit depicting air volume.
(standard reference atmosphere)

Standard conforming to: ISQ 8778: 1990 Pneumatic fluid power—Standard reference
atmosphere, JIS B 8393: 2000: Pneumatic fluid power—Standard reference atmosphere

It can be indicated by the practical unit as following.

When

Pz401 _p choked tiow

P1+0.1

Q=600x C(P1+ 0_1)1, T?% SO EE PO ORI PSPPI TROPTOPTNst | |

When
P2+01

P1+0.1

Q =600x C(P1+0.1)

> b, subsonic flow

P2+ 0.1
Pi+0.1 293
= ] i (2)
1-b 273+

Q : Air flow rate [dm3/min (ANR)], dm? (Cubic decimeter) of S unit are also allowed to
described by £ (liter). 1 dm3=1¢.

_9__.



Solenoid Valves Flow Characteristics

C : Sonic conductance [dm?3/(s-bar)]
b : Critical pressure ratio [—]

P71 : Upstream pressure [MPa]

Pz : Downstream pressure [MPa]

{ :Temperature [°C]
Note) Formula of subsonic flow is the elliptic analogous curve.
Flow characteristics curve is indicated in the Graph (1) For detalls, please use SMC's “Energy Saving Program”.

Example)
Obtain the air flow rate for P1 = 0.4 [MPa], P2 = 0.3 [MPa], { = 20 [°C] when a solenoid valve is performed in

C =2 [dm3/(s-bar)] and b=0.3.

293
According to formula 1, the maximum flow rate = 600 x 2 x (0.4+0.1)x —27?2—0= 600 [dm3/min (ANR)]
+

B %
Pressure ratio = —O—GL* =028
0.4+01

Based on the Graph (1), it is going to be 0.7 If it is read by the pressure ratio as 0.8 and the flow ratio to be b = 0.3.
Hence, flow rate = Max. flow X flow ratio = 600 x 0.7 = 420 [dm3/min (ANR)]

(4) Test method
By attaching a test equipment with the test circuit indicated in Fig. (1) while maintaining to a certain amount which does not let

the upstream pressure go down below 0.3 MPa, measure the maximum flow to be saturated In the first place, Next, measure this
flow rate at 80%, 60%, 40%, 20% and the upstream and downstream pressure. And then, obtain the sonic conductance C from
this maximum fiow rate. Besides that, substitute each data of others for the formula of subsonic flow in ordar to find b, then

obtain the critical pressure ratio b from that average.

Pressure gauge or
pressure convertor

Thermometar Q Differential pressure gauge or
g differential pressure converter

Pressure control
equipment ads = 34 ads —(2}—
-
I
4

| 1 Vo
Air supply Fllter = S&aulivgﬂ ) Flow meter
> 10ds 10dh 3di | 10dz 3dz

r

|

Flow cantrol valve

I~
Pipe for measuring Equipment
temperature for test

Pipe for measuring Pipe for measuring
prassure in the pressure In the
upstream side downstream side

Fig. (1) Test circuit based on ISO 6358, JIS B 8390



Solenoid Valves Flow Characteristics

2.2 Effective area S
(1} Standards conforming to

JIS B 8380: 2000: Pneumatic fluid power—Components using compressible fluids—

Determination of flow rate characteristics

Equipment standards: JIS B 8373: 2 port solenoid valve for pneumatics

JIS B 8374: 3 port solenoid valve for pneumatics
JIS B 8375: 4 port, 5 port solenoid valve for pneumatics
JIS B 8379: Silencer for pneumatics
JIS B 8381: Fittings of flexible joint for pneumatics
(2) Definition of flow characteristics '

Effective area S is the cross-sectional area having an ideal throttle without friction deduced from the calculation of the pressure
changas inside an air tank or without reduced flow when discharging the compressed air in a choked flow, from
an equipment attached to the air tank. This is the same concept representing the “easy to run through” as sonic
conductance C (effective araa}.

(3) Formula of flow rate

Whean
P2+01 .5, choked flow
Pi+0.1
293
(F1+00 Yo7+t @

Whan

P2+01 . 5 gubsonic flow
Pt+o

@=240x 8 J(P2+0.1) (P1- P2

273+t
Conversion with sonic conductance C:
Q :Air flow rate[dm3/min(ANR)), dm? (cubic decimeter) of S| unit is good to be describad by £ (liter}, too. 1 dm® =1 ¢
S : Effective area [mm?2]
P1 : Upstream pressure [MPa}
Pz : Downstream pressure [MPa]
t :Temperaturs (°C)
Note) Formula for subsonic flow (4} is only applicable when the critical pressure ratio b is the unknown eguipment. In the formula
by sonic conductance C {2), it is the same formula when D= 0.5.
{4) Test method
By attaching the equipment for testing with the test circuit shown in Fig. (2), discharge air into the atmosphere until the pressure
inside the air tank goes down to 0.25 MPa (0.2 MPa) from an air tank filled with compressed alr of a certain pressure {0.5 MPa)
which does not go down below 0.6 MPa. At this time, measurs the discharging time and the residual pressure inside the air tank
which had been left until it turned to be the normal values, and then determina tha effective arca S by using the failowing
formula. The volume of alr tank should be selected within the specified range by corresponding to the effective area of the
equipment being tested. In the case of JIS B 8373, 8374, 8375, 8379, 8381, the pressure values are in parentheses and the
coefficient of formula is 12.9.

Ps + 0.1 293

s v 6 ~
=121 }— logio ( o ) o (6) . ower
S : Effective area [mm?] Pressure switch p SUpply
V : Air tank capacity [dm3] Thermometar
t : Discharging time [s] Pressure control Cc?rf;ml Sotenoid
Ps : Pressure inside air tank quipment q vEve
before discharging [MPa] Equipmant for test
F : Residual pressure inside air tank - - , 3
after discharging [MPa] Airsupply Fiter  ~  Shutoff £3 &3
T : Temperature inside air tank valve 7] Pressurs gauge £g c¢
before discharging [K} ressurS onveror % % ? %
, 23 2z
Er::srlﬁi?ggrder @ g E%

Fig. (2) Test circuit based on JIS B 8390

—-11—



Solenoid Valves Flow Characteristics

2.3 Flow coefficlent Cv factor

The United States Standard ANSI(NFPA)T3.21.3:1990: Pneumatic fiuid power—Flow rating test procedure
and reporting method for fixed orifice components

defines the Cv factor of flow coefficient by the foflowing formula which is based on the test conducted by the test circuit
analogous to 1SO 6358.

Cv= Q .A....................................“‘m........“.m.‘.(T)

114.5 AP (P2 + Pa)

Tt

AP Pressure drop between the static pressure tapping ports [bar]

P1 : Pressure of the upstream tapping port [bar gauge]

P2 Pressurs of the downstream tapping port [bar gauge):P2= P1—4P

Q : Flow rate [dm?s standard condition]

Pa : Atmospheric pressure [bar absolute]

T1 - Test conditions of the upstream abscluta temperature [X]

is < P1 + Pa = 6.5 £ 0.2 bar absclute, T1 =297 + 5K, 0.07 bar < AP < 0.14 bar.

This is the same concept as sfective area A which 1506358 stipulates as being applicable only when the pressure drop is
smaller than the upstream pressure and the compression of air does not become a problem.

3. Equipment for process fluids

{1) Standards confarming to
IEC60534-2-3: 1897: Industrial process control valves. Part 2: Flow capagity, Section Three-Test procedures ’
JIS B 2005: 1995: Tast method for the flow coefficient of a valve
Equipment standards: JIS B 8471: Regulator for water
JIS B 8472; Solenoid valve for steam
JIS B 8473: Solenoid valve for fuel oil

(2) Definition of flow charactaristics
Av factor: Value of the clean water flow rate represented by m3/s which runs through a valve (squipment for test) when the
pressurs difference is 1 Pa. It is calculated using the following formula.

Av : Flow coefficient [m?]
& : Flow rate [m3/s]
AP : Pressure difference [Pa]
p :Density of fluid [kg/m?3]
{3) Formula of flow rate
it is described by the known unit. Also, the flow characteristics line shawn in the Graph (2).
In the case of liquid:

Q=1.9x1084v -{9)

AP
G
Q :Flow rate [¢/min]
Av : Flow coefficient [m?]
AP : Pressure diffarence [MPa]
G :Ralative density [water = 1]
In the case of saturated aqueous vapaor:

Q=8.3x 105AV1’AP{P2+ ] PR 4 [0

Q : Flow rate [m¥s]

Av : Flow coefficient im?]

AP : Pressure difference [Pa]

P+ : Relative dansity [MPa): AP = P71~ P2
P2 : Relative density [MPa]



Solenoid Valves Flow Characteristics

Conversion of flow coefficient:

Ay 228X 1075 KV=i124 % 10780V <ot ivsisiitisinninidaiitiniiiinn i)

Here,

Kv tactor: Value of the clean water flow rate represented by the mh which runs through the valve at 5 to 40°C, when the
pressure difference is 1 bar.

Cv factor (Reference values): Il is the figures representing the flow rate of clean water by US gal/min which runs through the
valve at 80°F, when the pressure difference is 1 Ibf/in? (psi).

Values of pneumatic Kv are different from Cv because the testing method is different from each other.

| !
Upst para
ps I'B'aﬂ"l pressure /;’/ /,-
Pr=1MPa| %/ geg”
08MF|’| /// %g;j/

a - - i
élé T |4 ;
D Ve P AR

St TN L . BmS i

A | =
'///'//J/' / _F |
L~ 1P1=0.4MPa - |

/’. | | o
" Pr=03MPa I |Ex. 1]

S -
racteristics line

Example 1)

Obtain the pressure difference when water 15 [¢/min] runs through the solenoid valve with an Av = 45 x 1078 [mA].

Since Qo = 15/45 = 0.33 [ /min], according to the Graph (2), If reading AP when Qo /s 0.33, it will be 0.031 [MPa].

Example 2) _

Obiain the flow rate of saturated aqueous vapor when P1 = 0.8 [MPa], AP = 0.008 [MPa] with a solenoid valve with an Av =1.5 x 107
m].

According to the Graph (2), if reading Qo when P1is 0.8 and APis 0.008, it Is 0.7 [kg/h). Hence, the flow rate @=0,7x 1.5 =106
[kg/h].



Solenoid Valves Flow Characteristics

(4) Test method
By attaching the squipment for testing with the test circuit shown in Fig. (3) and running water at 5 to 40°C, measure the flow rate
with a pressure differenca of 0.075 MFa. However, the pressure difference needs to be set with a large enough difference so that
the Reynolds number does not go below a range of 4 x 104,
By substituting the maasurement results for formula (8} to figure out Av.

Thermomater Testrange

Equipment for test

|

| |

1 1

| Pressure tap Pressure tap |

1 ) / ) |

1 Z 1

Throttle valve in 1 I Thrattle valve in the
the upsiream side Flow meterl | downstream side

I . 2d _ 8d

b 3 I

1 1

| |

L > 20d > 10d -

T Fad

1 I

Fig. (3) Test circuit based on IEC60534-2-3, JIS B 2005

—-14=-



Flow Characteristics

Note) Use this graph as a guide. In the case of obtaining an accurate flow rate, refer to
front matter pages 1 to 6.

For Air
il e How to read the graph
10— P—— R o ) | == [ iR i = =t ———g mmcmmpmsumlogenemlesﬂowrata
= —Ptreg,. ﬁ || of 100 dmin (ANR)Is
09 - Flre j j _ I P = 0.1 MPa for 2 23 orifice (VX3130),
| . 2 ~— ! ? Py = 0.23 MPa for a #2.2 orifice (VX3120), and
: S Py = 0.85 MPa for a &1.5 orifice (VX3110).
a2 Fi.-%? === ~ !
g B |
E |
& 07— =
3 E l S | \
B g8l f = i \ '
= == N | i
° == )
g 05— =" =
.
o | .
E' 04—t \
i |
- | | ﬁ
§ 0.3 - = T -
02 I
u |
0.1 T i g = A = | g I :
< ) ‘ . |
i =d|5il # |
vxsnol———— L #1.5
VX3120 2 = = e i 022
Vx33201 -4 ' : 82.2
VX313 —5 W 00 = = e3
13335 ﬁ - m 4.00 500 w3
: 00 200 S.m 400 500 Flow rate Q ¢min (ANR)
For Water
(I 5 = [ | s How to read the graph
B .,E’-' "’i When a water flow of 2 ¢min is generated,
10 B ! e | 1= | AP=0033MPa for a 83 orifice (VX3130),
R S e y - e o - AP = 0.088 MPa for a £2.2 orifice (VX3120), and
L S 221 P =031 MPafora u1.5 orifice (VX3110)
THRR == A Sl e
. l;-:l T Vi J L—l_ “‘ [l
4 “
3 RS T
. il !
§ > - :
c
: 1 u
é 15 - =a|iFi= il = =
= i = _'
- - HlE IE
i £ .;— il
] ]| G '“ [ | II ‘,'I I
m I r Vg
- = 1 | r! I
. : . -
V. I |' r
t
LR ]i. . f L I ﬂ‘ =
L = _!“...._ | - Al == i{
.l. L
*f | F
01 = |l = IL I

0001 oo {unas) (onesﬂos {031) 05
Pressure differential AP = (Pi—P2) MPa




Glossary of Terms

[ PressureTerminology |

-

= e e e |

1. Maximum operating pressure differential

The maximum pressure differential (the difference between
the inlet and outlet pressure) which is allowed for operation,
with the valve closed or open. When the downstream pres-
sure is 0 MPa, this becomes the maximum operating pres-
sure,

Minimum operating pressure differential

The minimum pressure differential (differential between the
inlet pressure and the outlet pressure) required to keep the
main valve fully opened.

Maximum system pressure

The maximum pressure that can be applied Inside the pipe-
lines (line pressure),

(The pressure differential of the solenoid valve unit must be
less than the maximum operating pressure differential.)

Proof pressure

The pressure which must be withstood without a drop in
performance after returning to the operating pressure range.
(value under the prescribed conditions)

~ FElectrical Terminology: |

1

Apparent power (VA)

Volt-ampere is the product of voltage (V) and current (A).
Power dissipation (W): For AC , W = V/A cos . For DC, W =
VIA.,

(Note) cos shows power factor. cos = 0.6

Surge voltage
A high voltage which is momentarily generated in the shut-off
unil by shutting off the power.

Degree of protection

A degree defined in the “JIS C 0920: Waterproof test of elec-
tric machinery/appliance and the degree of protection against
the intrusion of salid foreign objects™.

IP65: Dusttight, Low jetproof type

“Low |etproof type” means that no water intrudes Inside an
equipment that could hinder from operating normally by
means of discharging water for 3 minutes in the prescribed
manner. Take appropriate protection measures, since a de-
vice Is not usable in an environment where a water drop Is
splashed.
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1. Material

NBR: Nitrile rubber
FKM: Fluoro rubber — Trade names: Viton®, Dai-el*, efc.
EPDM: Ethylene propylene rubber
PTFE: Polytetrafluoroethylene resin — Trade names: Teflon®,
Polyflon®, ete.
FFKM: Perfluoroelastomer
Trade names: Kalrez®, Chermraz®

2. Oil free treatiment

The degreasing and washing of wetted parts.

3. Passage symbol

In the JIS symbol ( =175 ) IN and OUT are in & blocked con-
dition (=), but actually in the case of reverse pressure
(OUT=IN), there Is a limit to the blocking.

( &) is used to indicate that blocking of reverse pressure is not
possible.



series VX31/32/33

Standard Specifications

Valve construction Direct operated poppet
Valve construction (MPa)} 3.0
Valve Body material Brass (C37), Stainless steel
specifications Seal material NER, FKM, EPDM, PTFE, FFKM
Enclosure Dusttight, Low jstproof (equivalent to IP65)*
Environment Location without corrosive or explosive gases
AC (Class B coil,
Rated with full-wave rectifier) 100 VAC, 200 VAC, 110 VAC, 220 VAC, 230 VAC, 240 VAC, 48 VAC
voltage AC (Class H coll)
DCc 24 VDG, 12VDC
Coil Allowable voltage fluctuation +10% of rated voltage
specifications AG (Class B coll,
Allowable with full-wave rectifier) 5% or less of rated voltage
1:’;"‘::: AC (Class H coll) $20% or 1855 of rated voltage
DC +2% or less of rated vollage
Coil insulation type Class B, Class H

+ Elecirical entry, Grommet with surge voltage suppressor (GS) has a raling of 1P40.

Solenoid Coil Specifications

DC Specification
M’walF:__,_ Pawer consumption (W) | Temparature rise (C2) et}
4.5 45
7 45
10.5 60

Note) The values are for an ambient temperature of 20°C and at the rated voltage.
AC Specification (Class B coil, with full-wave rectifier)

=  Model - | Apparent pewer (VA | Temperatlre risa (G°) Mete))
= xaf%gﬁ' 65
Se=VXa2ie—= 9‘5 &0
[ VX3 —*‘% 12 65

Nc-ta) The values are for an ambient temperature of 20°C and at the rated vollage.

= There is nt-: ﬁiﬁersnce in the frequancy and the Inrush and eneroized apparent power, since a rectifying circuit is used in the AC (Class B).

AC Speciflcatkm (Class H coil)

I;ms:ppf‘m-g;ower (\glarglzed Pt e (GO S
33 14 &
28 L =
= 33 100
o = 95
5 50 120
= T 115

Note) The values are for an ambient temperature of 20°C and al the rated voliage.




series VX31/32/33

For Water [E11il] R0l

Model/Valve Specifications

Passage symbal Passage symbol Passage symbol
L R | | . 2
I‘L ? T&Jf\/\ m 'T ;; ! ]Z YT T\
(E] 173 13
Boe | Oies sz IS (oo f=ek (F Maxioperaiing pressurs diferentsl M) Flow characterisice: — | MaX SYSIEM| — yyggn™”
: e N.C. NO._ . COM_ | Avx10°m [Cvconverted |  (MPa) (@)
e A  VX3110-01 - 1 i 0.7 1.9 0.08
S e PR 07 05 04 3.8 0.16
i (=S R YXHENE 0.3 0.3 0.2 5.8 0.24 380
\VX3111-02. 1 1 0.7 1.9 0.08
= VX312C-02: 0.7 0.5 0.4 38 0.16
: ._.mmoa:_ 1.2 1 07 ol 638 530
. VX332[-02 1.6 1.6 1 730
VX313[J-02 0.3 0.3 0.2 5.8 0.24 380
- |7 VX3z3C-02 0.6 0.5 0.3 530
~ VX33302 1 0.9 0.6 3 0.3 £y 730
- VX32400-02 03 0.25 0.2 12 0:50 . 530
= i X%3340-02 0.5 0.4 0.3 * 730
- yXxaz2[03 1.2 1 0.7 530
= = ‘VX33200-03 - 1.6 1.8 1 %8 G318 730
- VX32301-03 0.6 0.5 0.3 7.9 0.3 530
VX33301-03 1 0.9 06 ' ' 730
L, |- VYx32400-08 0.4 0.25 0.2 5 050 530
1A= 'VX3340-03 0.5 0.4 0.3 ’ 730

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 g for lerminal type respectively
Also, add 60 g for VX310, 80 g for VX320 and VX330 respectivaly for bracket aption,
« Rafar to "Glossary of Terms” on front matter 10, for detalls on tha max. operating pressure differential and the max, system pressure.

Operating Fluid and Ambient Temperature Tightness of Valve (Leakage Rate)
- Operating fluid temperature: (°C) ot el e Max, operating: | _ Leakage rate
"~ Solenold valve option (symbol) | femperatuire Seal material — |©*rossiire differential - | (With water pressure)
NILG.H - | I E= pae |- =00 O From 0 1o less than 1 MPa | 0.1 em¥min or less
1040 110 89 0 to 60 B, FXM. EFom 1 MPa or more 0.2 erm’/min or less
110 40 — -20 to 40

Q Note) With no freezing

—18=—




series VX31/32/33

Helgell]/Single Unit

Model/Valve Specifications

Passage symbol Passage symbol Passage symbol
2 2 2
LIy d AL
[ 21T YTl W\ 8 B
13 13 13
e [ ===p—r Note)
re differential (MPa)- == Weignt—
= —=CcoN— ==
0.2 58 0.24 380
0.7 1.9 0.08
0.4 3.8 0.16
0.7 _ 530
1 4.6 0.18 =30
0.2 5.8 0.24 380
0.3 530
06 7.9 0.33 2.0 230
0.2 530
0.3 12 0.50 =30
0.7 530
1 4.6 0.19 =
0.3 530
06 79 0.33 730
0.2 530
= —— 04 0.3 12 0.50 2
Note) Weight of grommet typs. Add 10 g for conduit, 30 g for DIN terminal, and 60 g for terminal type respectively,
Also, add 60 g for VX310, 80 g for VX320 and VX330 respectively for bracket option.
» Refer to "Glossary of Terms” on front matter 10, for details an the mex. operating pressure differential and the max. system pressure.
Operating Fluid and Ambient Temperature Tightness of Valve (Leakage Rate)
e —— S— =23
~ Operating fiuid temperature (°C) e _i Ma; operating - P= Leakage rate-
Solenoid valve option (symbol) _ Sealmaterial | pressure differential_ |- (With ol pressire)
== == =S H =) |==u D NC. === FKM From 0 to less than 1 MPa | 0.1 cm¥min or less
AC 5 Neie) 1o 40 | —5 @) tg 120 1 MPa or more 0.2 crm¥/min of less
DC —5 Nl 10 40 — -2010 40

Q Note) Dynamic viscosity; 50 mm#/s or jess



series VVX31/32/33

For Oil Il ELlife1[e

Solenoid Valve for Manifold/Valve Specifications
[ ne. |

Passage symbol Passage symbol Passage symbol

i?ﬁ@( @ :

E === Max: peratmg pressure differential (MPa) ~ | Flowcharacteristics: — M.g’:;:g’:::m
— e ) st — Bl = =
NG B D/== == CcON= AV x 10°8m? | Cv converied (MPa)
1 1 07 1.8 0,08
0.7 0.5 0.4 3.8 0.186
1.2 1 0.7
16 T8 1 4.6 0.19
0.3 0.3 02 5.8 0.24 2.0
0.6 0.5 0.3
1 0.0 06 7.9 0.33
0.3 0.25 0.2
= I 0.5 0.4 0.3 s 0.50
m « Refer to "Glossary of Terms" on front matter 10 for details on the max. operating pressure differential and the max, system pressute.
Operating Fluid and Ambient Temperature Tightness of Valve (Leakage Raie)
— -
| Operating fluid temperature (:C). | ~ Ambient: Sea B Max: operating ~  Leakage rate
+ [ Solsnoid vaive option (symbol S ispercture eal material = | racg) e mﬁerenﬂaj ~ (With oil pressure);
———=———li=wwyy, D = (eC)) = EKM From 0 to less than 1 MPa | 0.1 cm?/min or less
AC _5 Note) 1 4{, —5 Note) 15 120 —20 10 B0 1 MPa or more 0.2 em®min or less
DC —5 Neis) to 40 — -20 to 40

Q Note) Dynarnic viscosity: 50 mm?/s o less



Series VX31/32/33

For Steam

Model/Valve Specifications

Passage symbel
2
njERY Y
I T 1T |
13

0.33

HEe= J 730
s [— 0.2 530
— | =" 0.3 2 g 730

Also, add 60 g for VX310, 80 g for VX32000 and VX33O0 respectively for bracket option.
«» Refer 1o "Glossary of Terms" on front matter 10, for details on the max. operating pressure differantial and the max. system pressure.

Operating Fluid and Ambient Temperature

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 g for terminal type respectively

T_ightness of Valve (Leakage Rate)

~_ Sealmateriall — - - Leakage rate, —
Main valve poppel. | Fixed sealant| — (Wih aif pressure)
FFKM PTFE 150 cm?/min or less




series VX31/32/33

For Air

(Inert gas, Non-leak, Medium vacuum)

Model/Valve Specifications

Passage symbol

Passage symbol

COM.

Passage symbol

2 z 2
—{3
Afe A gl gl
13 13 13
= = e Max: operating pressure. : Ty vaant " Note)
Ponsize | Oeesize | podel | - diforrtal (NP3, Howchetecterbicl S S ME et |« Ve
ey =S (mmolis == NG, | NDO. COM. |Clam®lisban]] __ b Cv (MPa) @y
Vo 5= VX311-01. 1 1 07 0.29 0.32 0.08
'('aﬁ.)."- 22 | VX3120-01 0.7 0.5 0.4 0.60 0.25 0.15
= =g | = VX313[001 0.3 03 0.2 0.82 0.20 0.20 380
= —— [ =15 — | VX311[F02- i 1 1 0.7 0.29 0.32 0.08
= =" V312002 0.7 0.5 0.4 0.60 .25 0.15
= ~ | vXs22[l-02 1.2 1 0.7 530
T UXaa2h02 | 16 16 1 G4 0:40 i 730
VX3130-02 0.3 0.3 0.2 0.82 0.20 0.20 380
“VX323[J-02 0.6 0.5 0.3 - 530
== 1 ; J
VX333L-02 1 09 06 o 0z a7 =0 730
=  VX32401-02 0.3 0.26 0.2 530
VX33401-02 05 0.4 03 b 020 R 730
= VX32200-03 1.2 1 0.7 530
— VX33201-03 16 16 1 o6 o0 Qv 730
=V VX323(1-03 0.6 05 0.3 530
] VX333L-03 1 0.9 0.6 i b QR 730
= ~ | VX32401-03 0.3 0.25 0.2 530
— | % [Tvxssados= | 05 0.4 0.3 € .20 0:39 =
Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 g for terminal type respectively.
Also, add 80 g for VX310, 80 g for VXA2000 and VX330I0 respectively for bracket option,
« Refer to “Glossary of Terms" on front matter 10, for detalls on the max, operating pressure differential and the max, system pressure.
Operating Fluid and Ambient Temperature Tightness of Valve (Leakage Rate)
o —— R
———s=——0-0 Grating fluid temperatlite (°C)_|  Ambient. e raiine Leakage rate
~ Power soUrce: “Solencid valve option (symbol) | temperature Seal materlal 'p"ra’:,-s'u'rg_%iﬁém%g} A= Note) Non-leak;.
—= === = NI} G = V. MI== = C)=0 — » == Mediim vacudm
AC —10 Nete} 15 6O —40 Nete) 1g 40 _20to 60 h NBR, FKM From 0 1o less than 1 MP&| 1 om*/min or less | 10 Pa:mYsec
[ DC —10 Nelel 16 BO 10 Vo) 19 40 | —20t0 40 | ' 1 MPa or more |2 cm®/min or less or less

Q Note) Dew paint temperature: —10°C or less

€

Note) The leakage amount {10 Pa-m¥sec) for the "V" and "M" aption
are values when the differential pressure is 0.1 MPa




series VVX31/32/33

For Airl'ETli{s][s

(Inert gas, Non-leak, Medium vacuum)

Solenoid Valve for Manifold/Valve Specifications

Passage symbol Passage symbol Passage symbol
2 2 2
) I ] =1 1 P St [ ]
il | 1 EIH&% : | | A |
e 1! S | 1{ 3 ]
. T e 1 | em——— s 0 =}

~ Flow characterisics
oM. [clam¥ban]] b

07 0.29 0.32

0.4 0.60 0.25

?'7 0.64 0.40

0.2 0.82 0.20

0.3

05 11 025 0.27
0.2

03 1.8 020 0.38

m « Refer 1o "Glossary of Terms" on front matter 10 for details on the max. operating pressure differential and the max. system pressure.

Operating Fluid and Ambient Temperature Tightness of Valve (Leakage Rate)
= e =%
Operating fluid tempetature (*C)7 | Amblent. Bon=ul ) Mt ot : o rale. = =
- - e TP e B A e Max. operating ———
~ Solenoid valve option (symbol) | temperatlre Seal material | o ito ditfarantial | Motel Nop-Jeak;
= NI | Ve | () L= | Pressure difarential | == AIEE— | Medium vacudm
—10 NotE) 1o B0 —10 Nets) 1o 40 —-20 to 60 NBR, FKM From 0 lo less than 1 MPa| 1 em¥min orless| {0 Pa-mifsec
—10 Moté] o B0 —10 Ne® 1o 40 20040 | ! 1 MPaormore |2 cm’/min of less or less
' Tt Note) The leakage amount (107 Pa:m/sec] for the “V" option is a value
QNote] Dew point temperature: —10°C or less Q when the oifterentsl pressure 1s 0.1 MPa.



Direct Operated 3 Port Solenoid Valve Series VX 3 1/ 32/ 33

How to Order (Single Unit)

ey vx(31)i1ii4] |[ Ho1jf —1

[ T 1 1
AC/Class B coil (with RVA"qETy Bl HIL:! 01!l 1 R1—&
full-wave rectifier) ' l ' ' -
e N
i !::raiuw?oreagranabﬂm 1':‘ Wit:g”aki

Valve/Body configuration ®

0 | N.C./Single unit Solenoid valve option # Bracket can not be
— 2 | N.O./Single unit Reter to Tahle (2) shown Installed and not removed
—— . . below for availability.
-4 | COM./ Single unit :
Port size & With full-wave rectifier,
Refer to Table (1) shown beiow for availability. surge voltage suppressor
Thread type » l
NI Rc Electrical entry
Suffix T | NPTF G -Grommet C-Conduil
“Nil = EE G GS-With grommet surge
Z | Oilfree N | NPT voltage suppressor <
Rated voltage
g T =With conduit terminal D -DIN

1 100 VAC 50/60 Hz | B 12 VDo TS - With conduit terminal and DS -DIN with surge voltage

28 200 VAC 50/60 Hz 7 | 240 VAC 50/60 Hz surge voltage suppressor suppressor

q 110 VAC 50/60 Hz 8 | 48 VAC 50/60 Hz TL -With conduit terminal DL -DIN with light

= and light "5 DZ -DIN with surge

4 | 220VAC50/60Hz J 230 VAC 50/60 Hz TZ -With condult VRN SUpQIssOF

5 24 VDC tarminal, surge and light -
+ Refer to Table (3) shown below for avaliability, voltage suppressor DO -Fer DIN (without connector)

and fight + DIN type is avallable with ciass B insulation anly.

m Refer to page 2 for ordering coil only.
+ Refer to Table (3) for the available combinations between each alectrical option

(S, L, Z) and rated voltage.
a Surge voltage suppressor s iniegrated Into the AC/Class B coll, as a standard.

Table (1) Port/Orifice Size Table (3) Rated Voltage — Electrical Option
Solenaid valye e __ Oyifice symbol (diameter) e =l _ ClassB.
= [T 2 .2 0 | 1 1A | retvotase =
(1.6 mme) | (22.mme)| (3 mma) | (4 mme) AC/ | Voltage | uians Wi surga | ity Wi ot and
® = ® = DG | symbal Vlteo suppressor | - light- o e
= & ® o - T ) I (oA [ ]
102 (4] = ] ® = ~ [ 2200V &
03| - *+ ® > T e I
240V =
Table (2) Solenoid Valve Optlon a8V =
—— [~ Sealmatenal | Body material’ oo o 0250V =
Manyae, | B a s Neee o5V e [ e [ @
NBR NBR = PPS B — Note 1) Option S, Z are not available as surge voltage
Stamlezs s‘t;scel suppresor is Integrated into the AC/Class B
Brass (C37)/Cu | Stainless H t coll, as a standard.
EPDM EPDM Stainiess stealhg| _ steel H eated water
FKM FKM Stainiess stesl PPS B —_ — = =T ST =
Ratedvoltage:  ——= CiassH :
Ta/siy el =L 4
| AC/' | Voltage TR Bt s
DC | symbal light | fibereeas
= e o [ o
=1=p e [ o
—— | kk L] ®
ACH| 4 [ e
7 — ="
] == ——
1 = =
De. 5 24V | DC specification is not
6 12y | available.

H For Air J“ForStearﬂ“ For Oil m




Direct Operated 3 Port Solenoid Valve Series VX 3 1/ 32/ 33

How to Order (Single Unit)

| DC, AC/Class H coil AVAQRHNIHI 3PNy [V H{ESH o €1 Ry

1 I 1

AC/Class B coil (with RVA"¢ 3I1 11[41[A]T Hot|[ H1lGIR1—

S
(7]
kS
full-wave rectifier) ' T =
13
Model ® hd
Refer to Table (1) shown Orifice size
below for avallabilty. Refer 1o Table (1) shown B@cket ==
bielow for availabillty. Nil_ Nanea -
Valve/Body configuration ® B | With bracket | § O
— 0 | N.C./Single unit Solenoid valve option ¥ Bracket can not be =
= 2 N.O./ Single unit Mefer to Tabla {2) shown installed and not removed, | M=
—— — " below for avalilabllity,
4 | COM./ Single unit & With full o rectifior
f 1 ull-wave reciifie|
Port size® ! £ [
Retar lo Table (1) shown below for availability, surge vultage suppressor g
-
Thread type l w
T
NI Re Electrical entry 2
Suffix - T | NPTE G -Gromme( C-Condult =y
NIl o= =F=i| G GS-With grommet surge s ]
g z Oilfres "N | NPT voltage suppressor <& ey
- =1
e
[=]
Rated voltage - L
T -With conduit terminal D -DIN
1 100 VAC 50/60 Hz & 12 VDG TS -With condult terminal and DS -DIN with surge voitage h—
2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz surge voltage suppressor SUpPressor
3 110 VAC 50/60 Hz 8 | 48 VAC 50/60 Hz TL -With conduit termina gli =DIN with light
i and light -DIN with surge
4 220 VAC 50/60 Hz J 230 VAC 50/60 Hz TZ -With candult voliage suppressor
5 24 VDC terminal, surge and light =
 Refer to Table (3) shown below for availability. voltage suppressor . DO -For DIN (without connector)
and light J .
Refer to page 2 for ordering coil only. DIN 1yps ts avallable with class B meuletion ony.
+ Refer to Table (3) for the avallable combinalions between each electrical option
(S. L. Z) and rated voltage.
+ Surge voltage suppressor is Integrated into the AC/Class B coil, as a standard,
Table (1) Port/Orifice Size Table (3) Rated Voltage — Electrical Option
Sik = Solepoid valve X ; i _Orifice symbal (diameter) Rat ed voltage § = Cla&s_?_ﬂ'—.. =
el | vxat | vxaz | iwxaao| L[ 2 T ' it St L=R-2Z
i v e bo’= S (1.5 mme) | (2.2 mme) | (3 mme) | (4 mme) AG/! | Vollage Vll;" W‘Erglh:gge With mlhglumand
=—= e * o - DC || symbol | Y2298 |'qigpressor| Night | ‘sippressr
W= ® L ® — Bl 9 =1 poA L
oz(Vall| - > D * 20| 200V ®
03 (35) - === AL
Lot o e e 60__‘ E :3_; 1;23 a1 : Mats 1)
S E=aE =
Table (2) Solencid Valve Option T8 |48V =
Bpion e e T oL S e L
i =tz e = S| = s | material e e /
symbcd o sealant | material el ) .DG_ "6 | 12V @ = P
=A== Biass {C37) PPS B Note 1) Option S, Z are not available as surge voltage
E=H = FKM EKM Stainless steel suppresor Is Integrated into the AC/Class B
SIS Brass (C37)/Cy Stainless H coll, as & standard.
TN Stainless steel/Ag steel
« The additives contained In ail are different depending on the type and manufacturers, I=Ia== clasS Hesb
so the durability of the seal materials will vary, For details, please consull with SMC. S o = 7
3| WIB S iy e

95 slnnrassor | light | suspressar

DC specification is not
avallable.




Direct Operated 3 Port Solenoid Valve Series VVX 3 1/ 32/ 33

How to Order (Solenoid Valve for Manifold)

DC, AC/Class H coil A4

AC/Class B coil (with RVA"¢
full-wave rectifier)

Model &

Reter (o Table (1) shown
balow for availability.

A

3|1

|

31j(1

A

Orifice slze.l

Refar 1o Table (1) shown
below lor availability.

00

1
R1

G

G

I Electrical entry

TWith full-wave rectifier,
surge voltage suppressor

Valve/Body configuration G =Sremmet C-Coneuat
- - ; GS- With grommet surge voltage
1| N.C./Manifold Solenoid valve option suppressor
i3 N.0O. / Manifold Refer to Table {2) shown 8
5 COM. / Manifold balow for availability
Rated voltage 5
: -DIN
) 1 100 VAC 50/60Hz | 6 12 VOC DS -DIN with surge valtage
Suffix 2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz T -With conduit terminal suppressor
Nil — 3 110 VAC 50/60 Hz 8 48 VAC 50/60 Hz TS -With conduit terminal and | DL ~DIN with light
Z | Olfree 4 | 200VACSH060Hz | J| 230 VAC 50/60 Hz surge voltage suppressor | DZ -DIN with surge voltage
5 24 VDG TL - With conduit terminal and suppresser and light
) light DO -For DIN (without
« Hefer to Table (3) shown below far availabllity. TZ -With conduit terminal, surge connector)

m Refer to page 2 for ordering coil only.

How to Order Manifold Bases

VVX31
VVX32

o

—1

07

voltage suppressor and light
&

class B insulation only.

H For Air HForSteaﬂ For Oil HWH

# Refer to Table (3) tor the available combinations between each
electrical option (S, L, Z) and rated voltage
i Surge voltage suppressor is integrated Into the AC/Class B coil,

va33 l I_—. Number of as a standard.
_I— Suffix manifolds Table (1) Port/Orifice Size
Nl — 02 | 2 statlons S . Qrifice symbol (diameter)
Manifold base ~Z | Oifree 3 Sl = 2 N2
> =S 1(1.6 mmi) | (2.2 mma) | (3 mme) | (4 mma)
& Port size (Individual port) |~ VX31 L] ® ® =
1 Rcie 10 | 10 stafions VX32 — P @ [
2 [ RAcii4 VX33 = L L] ®
« Common port sizes are all Rc1/4. .
« Indlicating numbers shown below are for common ports Table (2) Solenoid Valve Option
Type | SUP port | EXH porl Seal material | Body materiall | <0 o Coil
NC.| 1 3 PR [Waain valve [ Fixed || Shading coll Guite P | insulation
N.O. a 1 e poppel: sealant material s lypa
Blanki lat t A Brass (C37) PPS 8
e Blanking plate part no. 5 FEM FiM Brass (Ca7ycu| S@Mess |
For VX31: VVX31-4A-F steel

For VX32/33: VVX32-4A-F

Seal material: FKM

How to Order Manifold Assemblies (Example)

Example
VVX311-05-1

# YX3111A-00-1GR1.,. 4 sets
# VVXST-4A-F.nias

B & O ——— - -~ =~ ===

1 sal

1 58l

Enter the valve and blanking plate to be mounted under the
manifold base part number.

"1 is the symbal for mounting.
Add an “#" in front of the part numbers
for solenoid valves, ete. to be mounted.

Enter the praduct's part
number in order, count-
Ing the 1sl station from
the feft in the manifald
arrangamen, when
viewing the individual

port in front.
The common pon on the

right side Is plugged. |

i Aluminum Is only available &8 a material for the manifold base

The additlves contained in oil are different depending on Lhe type and
manutacturars, so the durability of the seal materials will vary,
Eor detalls, pleasa consult with SMC

Table (3) Rated Voltage = Electrical Entry - Electrical Option

Class B Class H
Rated voltage s L z s L 7
Wih surge Wil ight and | Wiin surge Wilh gt and
AcY |Votage voage| i | | |wmel | et | oy |
1 100V ® [s) 9 e
2 |zo0v = @ e ®
3 110 v Plate 1] . Mote 1) . . .
AC 4 220V = ® =~ [ @& @
7 | 240V - @ - —
8 48 V - L 3 = =
J 230V E.~ =] - =
nc |—2 24V | @ ® @ | DC specification is nol J
6 12V L ] — — available

Note 1) Option S, Z are not avallable as surge voltage suppresar |s integrated
Into the AC/Class B cail, as a standard.



Direct Operated 3 Port Solenoid Valve Series VX 3 1/ 32/ 33

How to Order (Single Unit)

vX[31)1]4|S

01

Model »

Refer to Table (1) shown
below for availabilty.  Qrifice size
Reter ta Table (1) shown
below for availability,

Valve/Body configuration
[ 4 [ COM./ Singie unit |

Solenoid valve option ®
Rafer to Table (2) shown
below tor avallabllity.

l Bracket
NIl Nana
B | With bracket

% Bracket r£an not be
installed and not removed

Electrical entry l

C-Conduit

Port size®
Refer to Table {1) shown below for avallability.
Thread type
NIl Re
Suffix =T | NPTF G -Grommet
ETE = EFE G GS-With grommet surge |
NIl = It
Z | Oijree N | NPT YOSSgRmpPOIN. %
Rated voltage
1| 1oovacsomoHz | 7 240 VAC 50/60 Hz T =With conduit terminal
“2 | 2o0VACS0/60Hz | 8 48 VAC 50/60 Hz TS -With cond't:It terminal and
3 | 110VACSH060Hz |'d | 230 VAC 50/60 Hz SIrDe VRHIRge SUPRISEROF. .,
. ] ) . o~
4| 220 VAC 50/60 Hz L :ﬂ;",;';{:d“" tnrming \{\o
v Refer to Tabla (3) shown below for availability. TZ - With conduit a iy
terminal, surge ¥, =
Refer to page 2 for ordering coil only. voltage suppressor ~4/ '8

Table (1) Port/Orifice Size

and light

‘ l For Air IFor Steaml \ For Qil J ‘ ‘For Water\ \

« Refer to Tahle (3) for the available combinations between each electrical

option (S, L, Z) and rated voltage.

Table (3) Flated Vo!tage - Electrical Option

Solenoid coll: AC/Class H only

=T SOIanmd vaMa e = Orifice symbol (diameter F= .magsH—
‘ an1 vxazq V) S e 2 5l ISR 4 = S {3
= ] (1.5 mme] | (2.2 mma) (3mma) | (4 mma) Win surge | \ith Wi llgnt end
® 2 ® — | e | light | Shorecsr
== — @ @ L) = L » »
02 U'/.n 02 {1/4} = ® [ [ & & &
030 | 033 [ — ) W [ ® ° "
& = L
® = =
Table (2) Solenold Valve Option ® = -
; ~ Bod 'nﬁterlal{ el :Goll—"‘ & = =
g Calthl T AL DC specification Is not
=L J_ma(t;galjc—_ | " type available.
Brass (C37)/Cu i
FE Stainless stesl/Ag|  stesl H ‘



Direct Operated 3 Port Solenoid Valve Series VX 3 1/ 32/ 33

For Air/Single Unit

How to Order (Single Unit)

___oc____A

AC/Class B coil (with IRVA'¢

full-wave rectifier)

31

o1]

31|

01

Model &—
Refer to Table (1) shown
below far avallability.

Reter to Table (1) shown

Orifice size J'

below for avallabliity.

Valve/Body configuration ¢

Bracket l

il
B

Nane
With bracke!

o
(4]
-
o
=
E
18
(o]
0 | N.C./Single unil Solenoid valve option ¥ Bracket can not be e
21 N.O. / Single unit RAefer 1o Table (2) shown installed and not removed. || b=
47 | COM. / Single unit below for avallability.
& With full-wave rectifier, £
Port size ® surge voltage suppressor || o
Refer to Table (1) shown betow tor avallability a%
Suffix® Thread type o 5
Nl — NI | Re =3
2. | Olifee | | T | NPTF
= o l =
[ENE] NPT Electrical entry (AC/DC) 5
G -Grommet C-Conduit .
Rated voltage @ GS-With grommet surge
i}
"1 | 100 VAC50/60Hz | 6 12 VDC voltage suppressor
2 200 VAC50/60Hz | 7 240 VAC 50/60 Hz
3 110 VAC 50/60 Hz B8 48 VAC 50/60 Hz
4 | 220VAC50/60Hz | J | 230 VAC 50/80Hz T -With condult terminal D -DIN
5 24 VDC TS - With conduit terminal and DS -DIN with surge voltage
w Refer to Table (3) shown below for availabiltty. n ,ﬁiﬁuﬁﬁ?‘ﬂ:::ﬂ: or Dlz' _’D'i'ﬁpwm?;ht
s ; and light DZ -DIN with surge
Refer to page 2 tor ordering coll only. TZ -With :E:'undult vohage supr:m —_
terminal, surge ) and light ==a
voltage suppressor - DO-For DIN (without connector)
and light « DIN type Is avallable with class B insulation only._]
+ Rafer to Table (3) for the available combinations between each alectrical
option (S, L, Z} and rated voltage.
» Surge voltage suppressor |s integratad Into the AC/Class B coll, as a standard.
Table (1) Port/Orifice Size Table (3) Rated Voltage — Electrical Option
=~ Solenoid valve _ Orifice symbol (diameter) [__'Flétég'\ééité:g'i?};&-' =, Class B
e e == 2y 3 o=l = i sw=La |25
'| _;\'1!_3.3_ (15 mme) (2.2 mma)| (3 mma) | (4 mma) "AC/ | Voltags '\fﬁl-l-"_':_‘ |w'm;;§f‘?§. “With mm
= 0 £ @ ~ DG |symbol |22 | soppeessor| light | ‘sapmessr
S LJ ® ¥ = —=—=l1=qie [ Toa'V @
: 02(va| — ® G S 2 |200V @
= - 1[703 () = e L e - 3oV @
Ac [ 4 lz20y| =" @ | ™"
Table (2) Solenoid Valve Option =7 a0V -
=——— Body faterll| s e pinf COL- |5 —|8xFas v ==
| Shading coll Fn:;d;;ﬂ? insulation |~ Note Mol = - [Futz30V -
~ materlal T ET | dype [0 =5 k24| @ @ [
= Brass (C37)| PCe v @ | — | — |
= Stainia;ss - Note 1) Option 8, Z are not available as surge voltage
— - slop PPS - NonJaak suppresor Is Integrated inta the AC/Class B
VS 3 Brass (C37) (10-% Pa-msec) coll, asa standard.
—ea FKM | FKM Stainiess Matim vacuum + Class H coil s not avaliable.
e steel (0.1 Pa.abs)

Note) The leakage amount (10*Pa.m/sec) for the "V" and "M" option are values

whaen the differential pressure is 0.

1 MPa.



Direct Operated 3 Port Solenoid Valve Series VVX 3 1/ 32/ 33

How to Order (Solenoid Valve for Manifold)

B VX [31A A H00{5]G A

» . £ == | -
AC/Class B coil (with IV ¢E % HI% Bl RIS —00—1!G|/R1 ko)
ext ! [
full-wave rectifier) T =
-
Model ® — With full-wave rectifier, Prod
Refer to Table (1) shown Orifice size Suffix surge voltage suppressor —
below for avallability. Aefer to Table (1) shown - —
. below for availability. Cil free =
Valve/Body configuration e =)
1 N.C./ Manifold Solenoid valve option Electrical entry (AC/DC) : S
3 N.O. / Manifold Refer to Table (2) shown w
—r — - below for availability, G -Grommet C-Conduit >t
5. COM. /Manifold | GS-With grommet ==n
Rated voltag surge voltage | 8 & |
| 100 VACS0/60Hz |6 12 VDG suppressor | I 5
2| 200VACS50/60Hz | 7| 240 VAG 50/60 Hz Al &
3 | 110 VAC 50/60 Hz 8 48 VAC 50/80 Hz ‘O-
4 | 220 VAC 50/60 H J | 230 VAG 50/60 H
= Lt z T _-With conduit terminal D -DIN L3
TS -With conduit terminal and surge [ DS -DIN with surge voltage
+ Reler to Table (3) shown below for availabliity. voltage suppressor suppressor 1
TL -With conduit terminal and light DL -DIN with light =
Refer o page 2 for ordering coll only. TZ -With condult terminal, surge DZ -DIN with surge voltage £
voltage suppressor and light supprassor and o
light L
DO -For DIN
r [without
How to Order Manifold Bases connector) |y
+ DIN lype Is avallable with class B insulation anly

VVX31 — + Refer o Table (3) for the available combinations between each electrical

VVX32 1 ™= 07 e 1 aption (S, L, Z) and rated voltage

= Surge voltage suppressor I8 Integrated o the AC/Class E coll, as a standard.

VVX33 I—_’ Number of o116 (1) Port/Orifice Size

manifolds

o . - ~ | Drifice symbal [diameter)
IPnrt size (Individual port) QS 2 shilons [_. =y 5 N Fa=
1] Aci/e — - Valve | i1 & mmo) | (2.2 mma) | (3 mme) | (4 mma)
2| Rcis = s —— VX3t | @ ® L] =
» Common port sizes are all Rei1/4. : VX32 - ® L) B
W Indicating numbers shown below are for comman 10110 stations VX33, = » Y °
Type | SUF port EXH port Suffix
N.C: 1 3 i — Table (2) Solenoid Valve Option
N6 3 L | Z | oifrse | : Seal material - Coll =— =
Option — ‘Body ' [GUlde pin)| 1 e
» Manifold base eyl | Ve vave Fixed | oiorial| matarial| 11548107 | S ote S5
e ‘poppel [ sealant Sl lype e

e Blanking plate part no. NIl | NBR | NBR

Brass Mon-leak (10-8 Pa-m¥
For VX31: VVX31-4A- am | pew | ©an) PPS 8 Mo i:edgum vagurll:m
For VX32/33; VVX32-4A- (0.1 Paabe)

« Aluminum is only avallable as a material for the manifold base.
Note) The leakage amount (10 Pa:mYsec) for the "' and “M" option are
values when the differential pressure 1s 0.1 MPa.

Seal material
| NBR
FKM

Table (3) Rated Voltage — Electrical Option

How to Order Manifold Assemblies (Example)

Enter the valve and blanking plate to be mounted under the Rated voltage. —¢ GlaiSBh Z
manifold base part number. Al [Vae]y TRy
Eximp DG | symbol oltags auglrgur fight | sspemssor
VVYX311-05-1  ...e |set  “#"is the symbol for mounting. 1 1100V ®
# VX3111-00-1GR1 ... 4sets  Addan *4" iny front of the part numbears -
4 VWX1-4A ...ovrniin, 1801 fOTSOlENCID Valves, elc. 1o be mounted: _:_?_(1)3% __:_
0
PR o T S ey S ce s e R AT 4 220V Nty —g | M
Enter the producl's par 7 240V == 1
number in order, count- 8 2BV l——
ing the 1st station from
the left in the manifold J 280V —
arrangement;,  when 5 | 24v| @ ] @
F—= viewing the individual DC T2Vl @ =1 =
0 @ 0 2 %‘: ro:;on:;n port on the # Class H coil |s not available.
right side s plugged Note 1) Option S, Z are net avaliable as surge valtage suppresor is integrated
H into the AC/Class B coll, es a standard.




For Vacuum Pad

Series VXV31/32/33

e Vacuum circuit side Is suited for a large orifice. Supply pressure side is suited for high pressure
and a vacuum pad.

¢ Construction and dimensions are the same as the VX3 series.

Model/Valve Specifications

Ne. |

Passage symbol (example)

N.O.

Passage symbol (example)

=

i o
\ 1 2 5 1 2
> 3 3
= arseasieaimmalil = Operating pressure Flow characteristics Max:- o
= |Lrifies siz (mme) e el | (MPa) = Passage: 1552 ~ Passage. 258 system | Weighi
= 2 et T il _‘ = e Y —=y Cdsf == : o 3{ = P : p 9_55_”[3 :
~ |Potiside|Portdsidej .~ |Port{side Port 3 side -(sI:me R Cv. '(a[.rf.?rn i v (MPa), @;
; 15 | VXV3130-01 [Lowvsawn| 01005 | 082 0.20 0.20 0.28 0.32 0.08
Sl ca . [ VXVa132-01 | 010 0.5 [sowvewm| 029 0.32 0.08 0.82 0.20 0.20 did
9.5 | VXV3130-02 [iowvaoum| Dto 0.6 | 0.82 0.20 0.20 0.29 0.32 0.08
"3 | VXV3132:02 | 01005 |[Mlowvaum| 0.29 0.32 0.08 0.82 0.20 0.20
—  |LVXV3240-02/|3%¢ Low | 01006 530
S VXV3340.02 | vacum [ 01009 | 1.6 0.20 0.38 0.64 0.40 0.17 - R
| VXV3242-02 | 01005 | Low " 530
= VXv334202 | 01009 | vacuum 0.84 0.40 0.17 16 0.20 0.38 =T
- | VXV3240-08 s Low | 0005 . _ 530
:.. ENXvesaD e || vacium | 010 0.9 16 0.20 0.38 0.64 0.40 0.17 =
RNE I ET=E T E VXV3242-03 | 010 0.5 |3 Low 530
|22 4 VXV3342:03 | 0t0 0.9 | vacuum 0.64 0.40 017 1.8 0.20 0.38 =50

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and B0 g for terminal type respectively.
Also, add 60 g for VX310, 80 g for VX3200 and VX330U respectively for bracket option.

« Refer to “Glossary of Terms" on front matter 10, for details on the max. operating pressure differential and the max. system pressure.

¥ Low vacuum

. To 1.3%102Pa

Operating Fluid and Ambient Temperature

Tightness of Valve (Leakage Rate)

Q Note 1) Dew point temperature: —10°C or less

. o T o ~Ambient = Leakage rate Nl
Power source = Operaling fhids ‘emperatufe Seal material i
| g temperaiure (°C) S o) .
- e (G NBR, FKM 1 cm*min or less
AC —{0 MNete 1) to 60 —20 to 60 Note} Value when air pressure |s applied.
DC | —10 Neta 1) 40 B0 —20 10 40




For Vacuum Pad/Manifold

series VVXV31/32/33

¢ Construction and dimensions are the same as those of the VXX3 series.

Model/Valve Specifications

Passage symbol (example)

N.O.

Passage symbol (example)

s =T SErEs == _Operating pressure. Flow characteristics Max,
Orifice size (mma). ~ T (MPa) Passage: 152 Passage:; 23 system
= = — - = T = E = -. = = ressure
Port 1 side| Port3side| Port 1 side | Pon 3 side | Cim™*/(s-bar)] b Cv |Cldm®(sbar) b Cv: P{Mpa]
1.5 VXV3130-00 HeLowvanm | 010 0.5 0,82 0.20 0.20 0.29 0.32 0.08
1.5 a VXV3132-00 0t00.5 |Hiowvecuim | 0.29 0.32 0,08 0.82 0.20 0.20
A T VXV3240-00 ¥ Low 010 0.5
4 2.2 VXV3340-00 o, St 01000 16 0.20 0.38 0.64 0.40 017 2.0
1 VXV3242-00 01005 |3 Low
2.2 4 VXV3342-00 0000 | vacum 0.64 0.40 017 1.6 0.20 0.38

« Refer to "Glossary of Terms" on front matter 10 for details on the max. operating pressure differential and the max. system pressure.

¥ Low vacuum

: To 1.3%x102Pa

Operating Fluid and Ambient Temperature

Tightness of Valve (Leakage Rate)

Seal material

Leakage rate Nete!

Air

NBR, FKM

1 em’/min or less

P Ambiert
S Opearating fluid B
- Power source temperaturs (°C) temTfé?_ture
AG —{Q Mot 11 {6 80 —20 to B0
DC —10 Mot 1) ta 60 -20 to 40

Q Nate 1) Dew point temperature: —10°C or less

| Q Nota) Value when alr pressure Is applied.




series VXV31/32/33

For Vacuum Pad/Single Unit

How to Order (Single Unit)

VXV

AC/Class B coil (with IVA"4Y]

—01

3|1 3110

I | 1

313/10

—01

full-wave rectifier)
Model & =
Fefer to Table (1) shown Orifice size
below for availability. Refer to Table (1) shown
below for availability.

Valve/Body configuration ®
0 N.C. / Single unit
2 N.O. / Single unit

Solenoid valve option
Reler to Table (2) shown
below for availabiiity,

Hefer 1o Table (1) shown balow for avallatiiity.

Port size ¢

Suffix Thread type @
Nil — N[ Rc
z Oil free T | NPTF
F G
N [ NPT

Rated voltage

24 VDC

1 100 VAC 50/60 Hz 6 12 VDC

2 200 VAC 50/60 Hz 7 | 240 VAC 50/60 Hz
3 110 VAC 50/60 Hz 8 48 VAC 50/60 Hz
4 220 VAC 50/60 Hz J 230 VAC 50/60 Hz
5

+ Aefer to Table (3) shown below for avallability.

m Refer to page 2 for ordering coll only.

Table (1) Port/Orifice Size

Solenaid valve Orifice symbol {diameter) Rk)

Model | VXVA1 | VXV32| | VXVS3 | (¢ g | o EAYS
| 01(V/s] =i | i L] =
Port fia: |02 (Va) = L= ® —
(,_F'ari_sszp)f 1 02_{1/4}.'- : 02{1/"! — &
— | 03(3%) | 03(%) = *

Note) The orifice diameter shown above are for the supply pressure side/

vaguum side por.

Table (2) Solenoid Valve Option

g Seal material . p Coll
; de ;

Opton. I Miain valve| Fixed | Body material. Guce P | insulation
e poppet. | sealant - i type

Nil® NBR NER

Brass (C3T7
A FKM FKM {can)
PPS B
Q NBR hEE Stainless stes|
H FKM FKM |

Bracket 1

il None

B With bracket
% Bracket can notbe
installed and not removed,

# With full-wave rectifier,
surge voltage
suppressor

Electrical entry (AC/DC)

G -Grommet

voltage suppressor

GS-With grommet surge &S

C-Condult

T - With conduit terminal
TS - With condult terminal and

TL -With conduit terminal
and light Bt

TZ -With conduit g y
terminal, surge “ g //
voltage suppressor “%
and light

surge voltage suppressor

D -DIN
DS -DIN with surge voltage
suppressor

DL -DIN with light

DZ -DIN with surge
voltage suppressor
and light =

DO -For DIN (without connector)

« DIN type Is avallable with class B Insulation anly.

» Refer to Table (3) for the avaliable combinations beiween each eleclrical

option (S, L, Z) and rated voltage.

» Surge voltage suppressor is integrated into the AC/Class B call, as & standard.

Table (3) Rated Voltage — Elecirical Option

20 g Class B.
Rated vollage =177
AG/ | Voltage [y -y- . | Vi su1ge | ity Vil Bghi s
D | symbol| 2150 el ight | Ve

[ 100V w
2 |00\ o
3 |fioV B
AC| 4 |20y " @ | =
~ | 7 [pdOV -
8 |48V =
J- [230V =
E|2aV @ | @ [ ®
OCl s [12v] @ | — | -

Note 1) Option S, Z are nol available as surge voltage
suppresor is integrated into the AC/Class B

coll, as a standard.
i Class H coil is not avaiiable.



series VVXV3 1/32/33

For Vacuum Pad/Manifold

How to Order (Solenoid Valve for Manifold)

VXV

AC/Class B coil (with VXV

=

—00—5]|G| 1

Sj

31

31

00 —1|GR1

full-wave rectifier) 1 l T
e ot (!\;‘;‘ge’ ® Orifice size Suffix With full-wave rectifier,
beiow fo evallabilly. Retr ;;:,Ie;g:eauvgﬂimy:; ] l‘gl' — surge voltage suppressor
ility. | free
Valve/Bo figuration ®—
e/Rody config rgt Solenoid valve option
1 I N.C. / Manifold Reler to Table (2) shown
‘3 | N.O./Manifold below for avallabiilty. 1
l Electrical entry (AC/DC)
Rated voltage G -Grommet C-Conduit A~
| 100VACS50/60Hz | 6 12 VDC GS- :‘:::23{:;‘;‘;";‘
27| o00VACSE0/E0Hz | 7 | 240 VAC 50/60 Hz suppressor
3 110 VAC 50/60 Hz 8 48 VAC 50/680 Hz
4 220 VAC 50/80 Hz J 230 VAG 50/60 Hz
5 24 VDC -
+ Feter to Table (3) shown below for avalilabilty T -With conduit terminal D -DIN
TS -With conduit terminal and surge | DS - DIN with surge voliage
voltage suppressor suppressor

m Refer to page 2 for ordering coll only.

How to Order Manifold Bases

VVX31

VVX32

071

—a Number of

VVX33 |

Rc1/8
Fci/4

%

I Port size (Individual port) :

manifolds
D2 | 2 stations

;II] 10 stations

+ Common pon sizes are all Ac1/4
i Indicating numbers shown below are lor comrmaon ports.

Type | Vacuum side port | SUP side port
N.C. 1 3
N.O. 3 1

# Manifold base
¢ Blanking plate part no.

For VXV31: VVX31-4A-
For VXV32/33: VVX32-4A-

Seal material

NI | NBR |
F | FKM |

How to Order Manifold Assemblies (Example)

Enter the valve and blanking plate
manifold base part number.

Example

WVVX311-05-1 covennns 1 set
* VXVE131-00-1GR1.. 4 sels
# WWN31-4A ..oeveen.. 1881

“#" s the symbol far mounting.
Add an “" I frant of the part numbers
for solenoid valves, etc. to be mounted,

B D@D =D ——- DT O

to be mounted under the

Enter the product’s part
number In order, cownt=
Ing the 1st station from
the left in the manifold
arrangement; when
viewing the individual
port in front.

The common part on the

right side is plugged.

DL ~DIN with light

DZ -DIN with surge voltage
suppressor and light

DO -For DIN (withoul
connector)

TL - With conduit terminal and light
TZ -With conduit terminal, surge
voltage suppressor and light

+ DIN type |s avallable with class B

Insulation only.

+ Refer to Table (3) for the avallable combinations between each alectrical
option (S, L, Z) and rated voltage.
= Surge vollage suppressor Is integrated Into the AG/Class B coll, as & standard,

Table (1) Port/Orifice Size

| Orifice symbol (diamater) Mot
Solenold' ¥
“vaves [ o3 | 4

| (1:5/3 mma) | (2.2/4 mma)
- VXV31 ® —
VXV32 — Y
VXV33 — &

Note) The orifice diameter shows the supply pressure sidefvacuurm side.

Table (2) Solenold Valve Option

i _ ‘Spalmaterial - — "] - = A Coll. -
3%"33-- Wainvave |- Fied | Body matertal [249° Pl insuiaion
~ poppet. | sealant type

Nl NBR NBR
A = 2R Brass (C37) PPS B

+ Aluminum Is only available as 8 material for the manifold base.

Table (3) Rated Voltage — Electrical Option

Rated voltage | —g C'a;'-*ﬁ B -
AC/ |Voltage Wilh surge | Witk ﬂl-mm
DC | symbol Vokage atvwrassur fight | sssmsssor

1_[100V ®

2 _[200V &

3 [1oV &
ac s Tzovl " @ | "=

7 |240V —

8 48V -

J 230V =

5 |2V @ | ® | @
PCl s Trev] @ | — | -

+ Class H coll s not avallabla
Note 1) Option S, Z are nol avallable as surge vollage suppresor is integrated
into the AC/Class B coll, as a standard.




Applicable Fluid Check List

Single Unit Series VX31/32/33

All Optlons (Smgle Unlt)

Coil — - Option symbol -
bl = rnaterral insulation |- Note — and body matenal
SR colrmaterial e {ype =1
NBR
i Brass (C37) Rre B
EPDM
PTFE _
FKM | Brass (C37)/ St:{gl‘;ss H —
EPDM Cu
~ G | NBR | NBR
G PO s | T
J | EFOM | EPDM | ™ ree 5 -
_ K| FFKM | PTFE Stainless steel Qil free
M | FKM | FKM PPS Non-leak, Qil free H
N | KM KM - == L
~— P | EPOM | EPDM i‘tigﬁsgs it - :Non-leak (10°Pan m’fs v M
- Q | FFKM | PTFE steel i Steam Heated water (Max. .99_°C)4 ,E | "F' .
s | | e | P S o Ty o) TR ok M
= Note 2) If using for other fluids, contact SMC.
=V FKM | FKM | Brass (C37) PPS B Non-leak, Ol free
= K" UME, V" options are for non-lube treatment.
Manifold series VVX31/32/33
AII Optlons (Mamfold) Fluid Name and Option (Manifold)
== == =0hil= = _FIUld (Apphcatlon) ~ | Option symbol
Azl ion| I i - E=
2 [V vl Qﬁi __c__:__p?ﬁﬁﬁ't"é'ﬂa}' - n.'l_a!arlal_ ip'stl;:gé 0 s i
NBR Vacuum system (fu pad) Standard
A FKM | Brass (C37) | PPS B Medium vacuum v
BT EPDM - (Up to 0.1 Paiabs):
~D_ | FKM | FKM |prass (C37)/| Stainless 5 F’erchloroethyle_ne = A
'E_ |EPOM|EPDM|  Cu steel Helum Vv
V|| FKM | FKM | Brass (C37) PPS B Non-leak, Oil free Non-leak (10™°Pa m“!s) V

« Aluminum ls only available with tha material for @ manifold base.

Note 1) The leakage amount (10*Pa-m*/s) of *V" options are

values when differential pressure is 0.1 MPa.
Note 2) If using for other fluids, contact SMC.




Direct Operated 3 Port Solenoid Valve Series VX 3 1/ 32/ 33

For Water, Oil, Steam, Air

How to Order Solenoid Coil Assembly

DC
vX02[1IN—{5]G]
Series
1 VX310
2 VX3z200
3 VX330o0
Rated voltage Nt 1)
5 24 VDC
'8 12VDC
Nate 1) Refer to Table (1) for the
avallable combinalions,

Electrical entry l

G -Grommet C-Conduit

GS-With grommet surge
voltage suppressor &

T -with conduit terminal D -DIN

TS -With conduit terminal and DS -DIN with surge
surge voltage suppressor ~ voltage suppressar

TL - With conduit : DL -DIN with light
terminal and DZ -DIN with surge
light voltage suppressor

TZ - With conduit suppressor and light
terminal, surge DO -For DIN (without
voltage suppressar connector)
and light

+ Refer to Table (1) for the avallable combinations between each electrical
option and rated voltage.

AC/Class H coil
VX02[1]N—1
Series

=1
2 | vxsend
3| vxasoo

Rated voltage Mot 1)
1] 100 VAC 50/60 Hz
-2 | 200 VAC 50/60 Hz
a.| 110VAC 50/60 Hz
4| 220 VAC 50/60 Hz
7| 240 VAC 50/60 Hz
k] 48 VAC 50/60 Hz
J | 230 VAC 50/60 Hz

Note 1) Refer ta Table (1) forthe
avallable combinations.

[GF-H—2 —Z

Electrical entry l

G -Grommet C-Conduit
GS-With grommet surge

voltage suppressor

T -With conduit terminal

TS - With conduit terminal and surge voltage suppressor
TL -With conduit terminal and light

TZ -With conduit terminal, surge voltage suppressor and

light

i Refar to Table (1) for the available combinations between each elecirical
option and rated voltage.

AC/Class B coil (with full-wave rectifier)

VX02[1N—1]GIR

Series l Rated voltage Mot 1)
1 V3100 3 100 VAC 50/60 Hz
2 vX3zoo 2 200 VAC 50/60 Hz
3 VX3300 3 110 VAC 50/60 Hz
4 220 VAC 50/80 Hz
7 240 VAC 50/60 Hz
'8 48 VAC 50/60 Hz
Jd 230 VAC 50/60 Hz
Note 1) Refer to Table (1) for the
avallable combinations.
Electrical entry ®
G-Grommet C-Conduit .
T -With conduit terminal D -DIN

TL -With conduit terminal
and light

DL -DiN with light
DO -For DIN (without
gonnector)

= Refar to Table (1) for the available combinations between each electrical
option and rated voltage.
+ Surge vollage suppressor is integrated inta tha AC/Class B coil. as & standard.

e L] @ | DC specification is not
® - — available,

Note 1) Option S, Z are not avallable since a surge voltage suppresor Is
integrated Into the AG/Class B coll, as a standard.
= When changing coils, AC/DC are not Interchangeable with each other, and
Class B and H coils are also not interchangeable with each other

e Name plate part no.

Clip
AZ-T-VX | Valve model dl;
! Enter by referring to | Mame plate
"How lo Order”,
| salencid coil
» Clip part no.

For VX31: VX021N-10
For VX32: VX022N-10
For VX33: VX023N-10




Troubleshooting

Follow procedures below in case of trouble during operation

Causes

| Non- |

Remedies

i | act valve type and
Not turn on —— Electrical factor—— o oo Yave P

connection
(See "Air Power supply is not
tightness turned on
failure” for Wiring failure ar
leakage) incarrect wiring

——" Low voltage

— Frequency difference

Incorrect valve type and
connaction
Large vibration and

impact
—» High ambient temp.

|, Factors due to .
snvironment and fluid

Enterad/trapped foreign
material

— High fluid temp.

Low fluid temp(High
fiuid viscosity)

—— High fluid temp

— High fluid pressure

Lead wire
disconnected

—* Valve failure

—— dJaformed, or
deteriorated
Coil / substrate

— hurnout{See below for
causes)
*High voltage, surge
voltage etc. generated
-Constantly exposed to
water drops

Not turh off —» Electrical factor————*

connection .
(See "Air , Power supply is
tighiness turned on
failure" for
leakage)

Frequency

difference

connection
—— High leak voltage

Frequency
difference

Parts damage, worn out,

Incorrect valve type and

Incorrect valve type and

———— Change to correct spec. and connection

——— Check the power supply and circuit
—— Check the power supply and circuit

— Voltage adjustment

— Change to correct valve

———» Change to correct spec. and connection
———— Stop vibration / Change installation location

——» Change ambient temp., Select correct model
—— Remove foreign material-install the filter
— Fluid temp. change, select correct model
— Fluid temp. change, seiect correct model

—— Keep at 50mm?/s or less, Select correct model

Change to spec. pressure, select correct
model,

— Request repair

—— Reqguest repair

——— Request repair

— Check the power supply and circuit

—— Take measure to be resisting against water

———= Change to correct spec. and connection

~——> Check the power supply and circuit

— wiring system failure — Check the power suppty and circuit

—— Change to correct valve
—— Change to correct spec. and connection

——— Adjust the voltage to be at spec. value or lower

— Change to correct valve




Non- I

Causes Remedies

. Factors due to
environment and fluid

' \alve failure

Incorrect valve type and
connection
Large vibration and

impact

—— (Change to correct spec. and connection
— Stop vibration / Change installation location

— High ambient temp. —> Change ambient temp. Select correct model

» Entereditrapped foreign . Remove foreign material-install the filter,
material Reguest repair

— High fluid temp. -— Fluid temp. change, select correct model

» Low fluid temp (High
fluid viscosity)

— High fluid temp —" Keep at 50mm’/s or less, Select correct model

-—— Fluid temp. change, select correct model

— High fluid pressure ~—* Change lo spec. pressure, select correct model.

Parts damage, worn out

—_— .
deformed, or Request repair

Air tightness , Incorrect valve type and .
failure Electrical factor connection -——— Change to correct spec. and connection
“T;‘:’;:;a] — High leak current ~ ———> Adjust the current to be at spec. value or less.
Factors due to Incorrect valve type and .
environment and fluid connection ———— Change to correct spec. and connection
e vibration an - . ) .
!_arg vibra d ~——— Stop vibration / Change installation location
impact
— High fluid pressure ——* Change to spec. pressure, select correct model
. orati
Swelling, .deteno ation Select correct model
due to fluid
Entereditrapped foraign Remove foreign material-install the filler,
material Request repair
Seal part gougs, , Remove foreign matarial-install the filter,
defarmation Request repair
— Freezing — Take measure against freezing
Alr ft'agi’ltt;ess — Tightening failure ~ —— Tighten properly
Parts damage, .
(External —» Farts damage ——» Request repair
leakage) packing failure

ing, deteriorati
—— Swalling, deterioralio . ——s gjact correct model

Valve growling

dus to fluid
». Entereditrapped foreign » Remove foreign material-install the fitter.
material Request repair
— Freezing ——— Take measuré against freezing
» | ow voltage — Voltage adjustment

» Entered/trapped foreign ______, Remove foreign material«install the filter,
material Request repair
i, Parts damage,
deformation, wearing
_ Large vibration and

" impact

—* Request repair

— Stop vibration / Change installation location



