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Direct Operated

3 Port Solenoid Valve
For Air, Water, Oil, Steam

O

New
m Series VX31/32/33 )




Low-noise

construction
Special construction enables

O

to reduce the metal noise.

(DC specification)

Direct Operated 3 Port Solenoid Valve

~ Solenoid valves for various fluids used in a wide variety of

O Reduced power
consumption

(DC specification)

VX3ils6a> 4.5 W

) ERE e Ly ——
-VX33:11:5w.>10.5w

O Flame resistance
wees UL94V-0 conformed

Flame resistant mold'coil'material

O Improved

maintenance

performance

Maintenance is performed easily
due to the threaded assembly.

Series VX31/32/33

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

o . Material
Orifice diameter . X
Model Port size Sa Guide Seal Fluid
21.5mm |@2.2mm | @3mm | g4mm ody pin Main valve poppet | Fixed sealant

VX31 [ ] [ ] [ ] — |1/8,1/4 NBR NBR
VX32 ® | ® | @ |43k sunss |stink FKM Ay Allp L

— s tainless tainless EPDM EPDM OII, Steam
VX33 | — [ ) @ |1/4,38 steel steel FFKM PTFE

Orifice diameter

Port size (Common SUP/EXH type)

Material

Model - - Fluid
21.5mm|@2.2mm | @3mm | g4mm IN port OUT port | EXH port Body Guide pin Seal
VVX31 | @ [ ) [ ] = PPS NBR
VVX32 | — [ ) ) ) 1/4 1/8, 1/4 1/4 C37 Stainless FKM Air, Oil
VVX33 | — P ° P steel EPDM
Features 1



applications—NeWW SEMES variations

. . Pilot Operated 2 Port for
Direct Operated 2 Port Pilot Operated 2 Port Zero Differential Pressure

VX21/22/23 VXD21/22/23 VXZ22/23

| For Air, Vacuum, Water, Oil

=

For Air, Vacuum, Water, Steam, Oil For Air, Water, Oil

Valve type Port size Ori:;ze\;ia. Valve type Port size Orilt:‘cn(:gia. Valve type  Port size Ori::ﬁﬁ;ia'
N.C/N.O. 1/8to1/2 = 2t010 N.C./N.O. 321/14“‘)051% 10 to 50 N.C/N.O. 1/4to1 1010 25
. Water Hammer Relief, Pilot Operated 2 Port for
Pilot Operated 2 Port Pilot Operated 2 Port High Pressure
VXP21/22/23 VXR21/22/23 VXH22

For Steam (Air, Water, Oil) For Water, Oil For Air, Water, Oil

;‘: ‘7

N

gy

Valve type  Port size oriﬂﬁgia' Valve type  Port size Ori:ri]c:ﬁgia. Valve type  Port size Ori::ﬁﬁgia'
1/4t0 2
N.C./N.O. 32A 10 50A 10 to 50 N.C/N.O., 1/2to2 20 to 50 N.C. 1/4 to0 1/2 10

2 Port for Dust Collector .
(Solenoid type, Air Operated type)  Air Operated 2/3 Port

VXF21/22, VXFA21/22 VXA21/22, VXA31/32
For Air For Air, Vacuum, Water, Oil

)

The VX series has
been renewed as
the new VX series,
with a new con-
struction.

Orifice dia.

Valve  Port  Orifice dia.
o Model

type size mmg
VXA21/22 NC/N.O. 1/8to1/2 | 3to 10
VXA31/32 COM. 1/8t03/8 1.5t0 4

Valve type  Port size

N.C. 3/4to 172 20 to 40

g—_J;_ SVC Features 2



Direct Operated 3 Port Solenoid Valve

Series VX31/32/33

For Air, Water, Oil, Steam

Single Unit

_ » H Valve
@%/’ Normally closed (N.C.)
; & , Normally open (N.O.)
o Common (COM.)
H Solenoid Coil

Coil: Class B, Class H

H Rated Voltage

100 VAC, 200 VAC, 110 VAC,
220 VAC, 240 VAC, 230 VAC,
48 VAC, 24 VDC, 12 VDC

Bl Material

Body — C37, Stainless steel
Seal — NBR, FKM, EPDM, PTFE, FFKM

M Electrical Entry

e Grommet

¢ Conduit

¢ DIN terminal

¢ Conduit terminal

Normally Closed (N.

Normally Open (N.O.

Common (COM.)

c)/
)/

Model VX31|VX32| VX33
s 15mmg| @ | — | —
ol22mme| @ () o
;% Smmo| @ | @ | @
O| 4mmg| — o o

. 1/8 1/4 1/4
Portsize | 1, | 358 | a8

Manifold
M Material Normally Closed (N.C.) /
Body — C37 Normally Open (N.O.) /
B Val Base — Aluminum Common (COM.)
alve _
Seal — NBR, FKM, EPDM Model |VX31]VX32[VX33
Normally closed (N.C.) <1 5mmel ® — —
Normally open (N.O.) . =
Common (COM.) M Electrical Entry g 22mmeg| @ | @ | @
» Grommet £| 3mmo [ J [ ] [ ]
 Conduit O| 4mmg| — o o
M Base ¢ DIN terminal T =
| Common SUP/EXH type | « Conduit terminal e 8 1/4
b =
B Solenoid Coil i o|§
S5 o
| Coil: Class B, Class H | T | o 1/8, 1/4
ns 8
co
H Rated Voltage 2 S
100 VAC, 200 VAC, 110 VAC, E | T 1/4
220 VAC, 240 VAC, 230 VAC, < 2 | &

48 VAC, 24 VDC, 12 VDC

»
=
2
=
1]
o
=
o
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o
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| For Air |

’ For Water ‘

’ For Oil ‘

’ For Steam ‘

’ For Vacuum Pad ‘

’ Construction ‘

’ Dimensions‘




Common Specifications

Standard Specifications

Valve construction

Direct operated poppet

Withstand pressure (MPa)

3.0

Valve Body material

C37, Stainless steel

specifications | geal material

NBR, FKM, EPDM, PTFE, FFKM

Enclosure

Dusttight, Low jetproof (equivalent to IP65)*

Environment

Location without corrosive or explosive gases

AC (Class B caoil,
Rated Built-in full-wave rectifier type) 100 VAC, 200 VAC, 110 VAC, 220 VAC, 230 VAC, 240 VAC, 48 VAC
voltage AC (Class H coil)
) DC 24 VDC, 12 VDC
Coil icati Allowable voltage fluctuation +10% of rated voltage
specifications :
Allowable BuiIt—inAfSIIEff:vaS: 2 gt(iz‘lile’r type) 5% or less of rated voltage
:?:Ilt(:g: AC (Class H coil) 20% or less of rated voltage
DC 2% or less of rated voltage

Coil insulation type

Class B, Class H

= Electrical entry, Grommet with surge voltage suppressor (GS) has a rating of IP40.

Solenoid Coil Specifications

DC Specification

Model Power consumption (W) | Temperature rise (C) Note)
VX31 4.5 45
VX32 7 45
VX33 10.5 60

Note) The values are for an ambient temperature of 20°C

AC Specification (Class B coil, Built-in

and at the rated voltage.

full-wave rectifier type)

Model Apparent power (VA)* | Temperature rise (C) Note)
VX31 7 55
VX32 9.5 60
VX33 12 65

= There is no difference in the frequency and the inrush and energized apparent power, since a rectifying circuit is used in the AC (Class B).

Note) The values are for an ambient temperature of 20°C

AC Specification (Class H coil)

and at the rated voltage.

Mode Frequency (Hz) Inrusﬁpparem i (\éﬁzrgized Temperature fise (G) "o
VX31 28 22 1‘21 23
VX32 28 gg 23 132
- . : =

Note) The values are for an ambient temperature of 20°C

and at the rated voltage.




Applicable Fluid Check List

All Options (Single Unit)

0

VX3| |2

1_

4

lOption symbol

Fluid and application Option Seal material Body material/ Guide pin | Coil insulation Note
i symbol | Main valve poppet | Fixed sealant | Shading coil material Note 6) material type Note 4)
Nil C37
Air ' NBR NBR . PPS B
G Stainless steel
Medium vacuum, Non-leak, | M Note1.2) Stainless steel
Oil-free Vieena| KM FKM povees PPS B
Nil Cc37
Water NBR NBR - PPS B
G Stainless steel _
E C37/C
Heated water EPDM EPDM , d Stainless steel H
P Stainless steel/Ag
: Stai |C37 teel PPS B
Ol Note3) FKM FKM aimiess stee
D C37/Cu .
- Stainless steel H
N Stainless steel/Ag
7,
Steam (Max.183°C) S FFKM PTFE - C37/Cu Stainless steel H COM. only
Q Stainless steel/Ag
J Stainless steel PPS B
Copper-free, Fluoro-free Note 5) EPDM EPDM -
A ! P Stainless steel/Ag Stainless steel H —
B EPDM EPDM C37 PPS
Others © FFKM PTFE Stainless steel B COM. only
K Note 1,2) Stainless steel COM. only, Oil-free
# |f using for other fluids, please consult with SMC.
All Options (Manifold)
l Option symbol
Fluid and application Option Seal material Body material/ Guide pin | Coil insulation
PP symbol | Main valve poppet | Fixed sealant | Shading coil material No¢® | material type Note 4)
Air Nil NBR NBR C37 PPS B
Medium vacuum, Non-leak,
i V Note1.2) FKM FKM C37 PPS B
Qil Note 3) A FKM FKM cs7 PPS B
D C37/Cu Stainless steel H
Oth B EPDM EPDM cs7 PPS B
ers E C37/Cu Stainless steel H

* Aluminum is only available with the material for a manifold base.

* |f using for other fluids, please consult with SMC.

Note 1) The leakage amount (10-¢ Pa-m?/s) of “V”, “M” options are values when differential pressure is 0.1 MPa.
Note 2) “V”, “M” and “K” options are for oil-free treatment.
Note 3) The dynamic viscosity of the fluid must not exceed 50 mm?/s or less.

Note 5) The nuts (non-welded parts) are nickel plated on the C37 material.

)
)
)
Note 4) Coil insulation type Class H: AC spec. only, Class B/AC spec.: built-in full-wave rectifier type only
)
)

Note 6) There is no shading coil attached to DC spec. or Class B/AC spec.

»
=
2
=
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o
=
o
D
o
(2]

’ForVacuumPad‘ ’For Steam‘ ’ For QOil ‘ ’ForWater‘ ’ For Air ‘

’ Dimensions ‘ ’ Construction ‘




Series VX31/32/33

X @:\l4/Single Unit

(Inert gas, Non-leak, Medium vacuum)

Model / Valve Specifications

Passage symbol

Passage symbol

COM.

Passage symbol

2 2 2
1]\ uHN 71 TN
eI Y119 vTlT
13 13 13
Orifice Max. operating pressure differential - Max. system ~ Note)
Port size diameter Model (MPa) i pressure Weight
(mmo) N.C. N.O. COM. |Clam%sba))] b Cv (MPa) ()
. 1.5 VX311C-01 1 1 0.7 0.29 0.32 0.08
(6A) 2.2 VX3120-01 0.7 0.5 0.4 0.60 0.25 0.15
3 VX3130-01 0.3 0.3 0.2 0.82 0.20 0.20 380
1.5 VX311-02 1 1 0.7 0.29 0.32 0.08
VX312[1-02 0.7 0.5 0.4 0.60 0.25 0.15
22 VX322[1-02 1.2 1 0.7 530
1/4 VX3320-02 1.6 1.6 1 0.64 0.40 017 730
(8A) VX313[1-02 0.3 0.3 0.2 0.82 0.20 0.20 380
3 VX3231-02 0.6 0.5 0.3 530
VX333[-02 1 0.9 0.6 11 0.25 0.27 20 730
VX3241-02 0.3 0.25 0.2 530
4 VX3341-02 0.5 0.4 0.3 16 0.20 0.38 730
VX322[-03 1.2 1 0.7 530
22 VX3321-03 1.6 1.6 1 0.64 0.40 017 730
3/8 VX3231-03 0.6 0.5 0.3 530
(10A) S VX3330-03 1 0.9 0.6 11 0.25 0.27 730
VX3241-03 0.3 0.25 0.2 530
4 VX3341-03 0.5 0.4 0.3 16 0.20 0.38 730

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 g for conduit terminal type respectively.
Also, add 60 g for VX310, 80 g for VX320 and VX33O respectively for bracket option.
* Refer to “Glossary” on page 31, for details on the max. operating pressure differential and the max. system pressure.

Fluid and Ambient Temperature

Valve Leakage

Internal Leakage / External Leakage

Fluid temperature (°C) Ambient MEs @ : Leakage rate
~ : ) . operating .
Power source Solenoid valve option (symbol) temperature Seal material |, ooq 16 differential Air Non-leak, Medium
Nil, G V,M (°C) vacuum Note)
AC —10 Note) {9 60 —10 Note) t 40 —20 to 60 NBR. FKM From 0 to less than 1 MPa| 1 cm®min or less | 10 Pa-m%sec
DC —10 Note) to 60 —10 Note) tg 40 —20 to 40 ! 1 MPa or more 2 cm®*/min or less or less

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

are values when the differential pressure is 0.1 MPa.

Q Note) The leakage amount (10°Pa-m*/sec) for the “V” and “M” option




BT VX

AC[Class B coil (Built-in IRV "¢

full-wave rectifier type)

Direct Operated 3 Port Solenoid Valve Series VX3 1/ 32/ 33

How to Order (Single Unit)

For Air / Single Unit

311

01

311

01

Model @

Refer to Table (1) shown
below for availability.

Orifice diameter l

Refer to Table (1) shown

below for availability.

Valve / Body type ®
0 N.C. / Single unit
2 N.O. / Single unit
4 | COM./ Single unit

Solenoid valve option
Refer to Table (2) shown
below for availability.

Port size®
Refer to Table (1) shown below for availability.

Suffix Thread type @
Nil — Nil Rc
Z | Oil-free spec. T NPTF
F G
N NPT

Rated voltage

100 VAC 50/60 Hz

12VDC

200 VAC 50/60 Hz

240 VAC 50/60 Hz

48 VAC 50/60 Hz

C|OINO

220 VAC 50/60 Hz

230 VAC 50/60 Hz

1
2
3 110 VAC 50/60 Hz
4
5

24 VDC

* Refer to Table (3) shown below for availability.

Refer to page 23 for ordering

coil only.

Table (1) Model — Orifice Diameter — Port Size

Bracket l

Nil None
B | With bracket

= Bracket is neither
mountable nor removable.

® Built-in full-wave
rectifier type

Electrical entry (AC/DC)

G -Grommet C -Conduit
GS-With grommet surge
voltage suppressor
T -With conduit terminal D -DIN terminal Connector
TS -With conduit terminal and DS -DIN terminal with surge
surge voltage suppressor voltage suppressor

TL -With conduit terminal

and light

TZ -With conduit
terminal, surge
voltage suppressor
and light

> | DL -DIN terminal with light

DZ -DIN terminal with
surge voltage
suppressor and light

gasket is included.)
* DIN type is available with class B only.

« Refer to Table (3) for available combinations 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 (3) Rated Voltage — Electrical Option

Note) The leakage amount (10° Pa-m%sec) for the “V” and “M” option are values

when the differential pressure is 0.

1 MPa.

Solenoid valve model Orifice symbol (diameter) Class B
1 2 3 2 Rated voltage s L Z
Model | VX31 | VX32 | VX33 | 5 mmg)| (22 mmo)| (3 mmo) | (4 mmo) With surge | . | With light and
AC/ | Voltage Volt: voltage With surge voltage
01(1/8)| — = ® ® ® — DC | symbol | O@9e 9 light 9 9
Port 02 (1/4) — — ° ° ° — suppressor suppressor
symbol
(Port size) — 02 (1/4) | 02 (1/4) — [ ] [ [ ; 10D Y :
— |03@m)|03(3E)| — 0 D ° 0
3 110V [ ]
Table (2) Solenoid Valve Option AC 4 220V | — Note) [ —_ Note)
Ovtion Seal material | Body material/ Guide pin Coil 7 240 V —
s ':nbol Main valve| Fixed | Shading coil materir;l insulation Note Note) 8 48V —
Y poppet | sealant | material type J 230V —
Nil c37 DG 5 24V [ ] [ J [ ]
G NBR | NBR | Stainless - 6 12V o — —
sFeeI S Note 1) Option S, Z are not available as surge voltage suppressor is
M Stainless PP B glon-leglk integrated into the AC/Class B coil, as a standard.
FKM | FKM steel (10-° Pa:m3/sec), * Class H coil is not available.
v ca7 Medium vacuum
(0.1 Pa.abs), Oil-free

’ForVacuumPad‘"ForSteamW For QOil “’ForWater‘I For Air I

’ Dimensions ‘ ’ Construction ‘




Series VVX31/32/33

For Airfll'iElalife][e

(Inert gas, Non-leak, Medium vacuum)

Solenoid Valve for Manifold / Valve Specifications

Passage symbol Passage symbol

COM.

Passage symbol

2 2 2 2 2
[ T — T T T [ T
‘ [Iigiw [Zigiw \ \ [Iulgyv\ \ ] éW\ \
1, | | | 1. |
> 2 15 2 D
s —J T el —
e . f q ; cecF Max. system
Orlflczren ﬁ;aﬂr;eter Model Max. operating pressure differential (MPa) Flow characteristics pressure
N.C. N.O. COM. Cldm®/(s-bar)] b Cv (MPa)
1.5 VX311CJ-00 1 1 0.7 0.29 0.32 0.08
VX312[1-00 0.7 0.5 0.4 0.60 0.25 0.15
2.2 VX322[1-00 1.2 1 0.7
VX332[1-00 1.6 1.6 1 0.64 0.40 0.17
VX313[1-00 0.3 0.3 0.2 0.82 0.20 0.20 2.0
3 VX323[-00 0.6 0.5 0.3
VX333[-00 1 0.9 0.6 11 0.25 0.27
VX324[1-00 0.3 0.25 0.2
4 VX334[1-00 0.5 0.4 0.3 16 0.20 0.38

m * Refer to “Glossary” on page 31 for details on the max. operating pressure differential and the max. system pressure.

Fluid and Ambient Temperature Valve Leakage

Internal Leakage / External Leakage

Fluid temperature (°C) Ambient Max. operating Leakage rate
i i Seal material I . Non-leak, Medium
Power source Solenoid valve option (symbol) temperature pressure differential Air on-leak, Mediu
Nil v (°C) vacuum Note)
AC —10 Note) {9 60 —10 Note) tg 40 —20 t0 60 NBR. FKM From 0 to less than 1 MPa| 1 cm®min or less | 10°Pa-m%sec
DC —10 Note) tg 60 —10 Note) t9 40 —20 to 40 ! 1 MPa or more 2 cm®/min or less or less

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

Note) The leakage amount (10° Pa-m*/sec) for the “V” option are values
when 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)

vX[31[1][ -00-[5][G] 1

| | [ | | [

AC[Class B coil (Built-in IRV "¢ 3‘1 111 -00-[1GIR1

full-wave rectifier type) | l T
Model @ = - Built-in full-wave
Orifice diameter e
R o for avaatity Refer o Table (1) shown Suffix rectifier type
_ below for availability. Nil —

Valve / Body type ® ,

1 | N.C./Manifold Solenoid valve option Z | Oitfree spec. _ !

3 N.O. / Manifold Refer to Table (2) shown Electrical entry (ACIDC)

below far availability

G -Grommet C -Conduit
GS-With grommet

Rated voltage surge voltage

5 COM. / Manifold

1 100 VAC50/60 Hz | 6 12 VDG suppressor
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 T -With conduit terminal D -DIN terminal
5 24 VDC TS -With conduit terminal and surge | DS -DIN terminal with surge voltage
+ Refer to Table (3) shown below for availability. voltage suppressor suppressor
TL -With conduit terminal and light DL -DIN terminal with light
Refer to page 23 for ordering coil only. TZ -With conduit terminal, surge DZ -DIN terminal with surge voltage

voltage suppressor and light suppressor and light
DO -For DIN terminal
(without con-
nector,
gasket is
included.)

How to Order Manifold Bases

< A%
VVX31 >
VVX32 1 « Refer to Table (3) for available combinations between each electrical option
= 07 1 (S, L, Z) and rated voltage.
I * Surge voltage suppressor is integrated into the AC/Class B coil, as a standard.
VVX33 Number of

’ForVacuumPad‘"ForSteamW For QOil ‘ ’ForWater‘I For Air I

manifolds Table (1) Model Orifice Diameter
l Port size (Individual port) 02 | 2 stations Solenoid Orifice symbol (diameter)
1 Rc1/8 : : valve 1 2 3 4
> [ Roia 10 | 10 stations model | (1.5 mme) | (2.2 mme) | (3 mme) | (4 mme)
c y Suffi VX31 o ™Y ) _
= Common port sizes are all Rc 1/4. UTTiX —
= Indicating numbers shown below are Nil — VX32 — LJ L L J
for common ports VX33 o [ ) [ J M=
Type | SUP port | EXH port Z | Oilfree spec. : . =
Table (2) Solenoid Valve Option =3
N.C. 1 3 P p—— =
) eal material o Coil 5
N.O. 3 1
soy‘r)st?gl Main valve| Fixed mz?:r)ilal Gr:;:zrg ln insulation Note Note) §
¢ Manifold base poppet | sealant type L9 |
e Blanking plate part no. Nil NBR | NBR — g
For VX31  VVX31-4A-[ ] C37 | PPS B [Noneak (10-¢Pam¥| || ‘@
For VX32/33: VVX32-4A- VBN FKM | FKM sec), Medium vaouum | || &
- %] (0.1 Pa.abs), Oil-free a5
Seal material + Aluminum is only available as a material for the manifold base.
Nil NBR Note) The leakage amount (10 °Pa-m*sec) for the “V”option are values when
F EKM the differential pressure is 0.1 MPa.
. . Table (3) Rated Voltage Electrical Option
How to Order Manifold Assemblies (Example) Tk
Enter the valve and blanking plate to be mounted under the FEEEEIEED S L Z
manifold base part number. AC/ | Voltage With surge |y, | With light and
VVX311-05-1  ..... 1set  “¥”is the symbol for mounting. upp upp!
% VX3111-00-1GR1 ... 4sets  Add an “*” in front of the part numbers 1 100 V [ J
* VVX31-4A oovnvennnnn 1 set for solenoid valves, etc. to be mounted. 2 200V [ J
s @ D----@D----@----@----®D-@® 3 L LJ
s AC 4 220 V __ Note) [ ] __ Note)
‘ ‘ ‘ ‘ Enter the product’s part
‘ ‘ ‘ ‘ number in order, 7 240V _
counting the 1st station 8 48V —
: { { . from the left in the J 230V —
H H H mamnifold 5 24\ ° ) °
SREESRERSRER e S arangement,  when DC 6 B ° — —
& @ @ @ @ @ & viewing the individual
port in front. = Class H coil is not available.
The common port on the Note) Option S, Z are not available as surge voltage suppressor is

integrated into the AC/Class B coil, as a standard. 7



Series VX31/32/33

For Water [l 1= pli:

Model / Valve Specifications

com.

Passage symbol Passage symbol Passage symbol
2 2 c
El \ A A A
N,
T? IR N EVT 5:\ W—‘VT T\“\\
13 13 -3
Orifice A P . ot Max. system _ Note)
Port size diameter Model Max. operating pressure differential (MPa) Flow characteristics Bresaila Weight

(mmg) N.C. N.O. COM. Av x 10%m2 | Cv converted (MPa) (@)

18 1.5 VX311C1-01 1 1 0.7 1.9 0.08

(6A) 2.2 VX312[1-01 0.7 0.5 0.4 3.8 0.16
3 VX313[1-01 0.3 0.3 0.2 5.8 0.24 380

1.5 VX311[1-02 1 1 0.7 1.9 0.08

VX312[1-02 0.7 0.5 0.4 3.8 0.16
2.2 VX322[1-02 1.2 1 0.7 46 0.19 530
1/4 VX332[1-02 1.6 1.6 1 ) ) 730
(8A) VX31301-02 0.3 0.3 0.2 5.8 0.24 380
3 VX323[1-02 0.6 0.5 0.3 530
VX3330-02 1 0.9 0.6 79 0.33 20 730
VX324[1-02 0.3 0.25 0.2 530
4 VX334[1-02 0.5 0.4 0.3 12 0.50 730
VX322[1-03 1.2 1 0.7 530
22 VX332[1-03 1.6 1.6 1 4.6 0-19 730
3/8 VX323[1-03 0.6 0.5 0.3 530
(10A) 3 VX333[1-03 1 0.9 0.6 79 0.33 730
VX324[1-03 0.3 0.25 0.2 530
4 VX334[1-03 0.5 0.4 0.3 12 0.50 730

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 6C ¢ for conduit terminal type respectively.
Also, add 60 g for VX310, 80 g for VX320 and VX330 respectively foi brackel option
* Refer to “Glossary” on page 31 for details on the max. operating pressure differential anc the max. svsterr pressure

Fluid and Ambient Temperature Valve Leakage
Internal Leakage / External _eakage
Fluid temperature (°C) Ambient . Max. operating
Power source Solenoid valve option (symbol) temperature Seal material pressure differential Leakage rate (Water)
Nil, G, H E,P (°C) From 0 to less than 1 MPa| 0.1 cm¥min or less
AC 110 60 110 99 20 to 60 NBR, FKM, EPDM 1 MPa or more 0.2 cm?/min or less
DC 11040 — —20to 40

Q Note) With no freezing



DC, AC/Class H coil R"2,4

AC[Class B coil (Built-in RV A"¢
full-wave rectifier type)

Refer to Table (1) shown
below for availability.

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

For Water / Single Unit

How to Order (Single Unit)

311

01

311

01

Model @ l l
Orifice diameter

Refer to Table (1) shown
below for availability.

Valve / Body type ®

0 | N.C./Single unit Solenoid valve option

2 N.O. / Single unit Refer to Table (2) shown
- - below for availability

4 | COM./ Single unit

Port sizee®

Refer to Table (1) shown below for availability.

Bracket
Nil None
B With bracket

= Bracket is neither
mountable nor removable.

® Built-in full-wave
rectifier type

Thread type &

Nil Rc
Suffix T NPTF

Nil — F G
Z | Oil-free spec. N NPT

Rated voltage

1 100 VAC 50/60 Hz 6 12VDC
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 24 VDC

* Refer to Table (3) shown below for availability

Table (1) Model

Refer to page 23 for ordering coil only.

Orifice Diameter Port Size

Electrical entry l

and light

G -Grommet C -Conduit
GS-With grommet surge
voltage suppressor
T -With conduit terminal D -DIN terminal Connector
TS -With conduit terminal and DS -DIN terminal with surge
surge voltage suppressor voltage suppressor

TL -With conduit termina

> | DL -DIN terminal with light
DZ -DIN terminal with

TZ -With conduit
terminal, surge
voltage suppressor

surge voltage
suppressor and light

and light

gasket is included.)
« DIN type is available with class B only.

* Refer to Table (3) for available combinations 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 (3) Rated Voltage Electrical Option

—
(]
-—
=
[
(=]
'8
o
—
(=]
'8
£
(]
[J]
-
(/2]
—
(=]
[ L |
-
<
o
£
S
S
S
=
S
LY |

Solenoid valve model Orifice symbol (diameter)
1 2 3 4
itoglel VX31 VX32 VX33 (1.5 mmg) | (2.2 mmg) | (3 mm@) | (4 mmg)
01 (1/8) = = [ ] [ J [ ) —
Pot = "op 114y | — — ® ° D —
symbol
(Port size) - 02 (1/4) | 02 (1/4) — [ ] [ ] [
— 03 (3/8) | 03 (3/8) — [ ] [ ) [ ]
Table (2) Solenoid Valve Option
. Seal material Body material/ I Coil
Option - - : . Guide pin | . .
symbol Main valve Fixed Shadlng coil ——— insulation Note
poppet sealant material type
Nil C37
B —_
G NBR NBR Stainless steel PPS
E C37/Cu Stainless
H
P EPDM EPDM Stainless steel/Ag |  steel Heated water
H FKM FKM Stainless steel PPS B —

Class B
Rated voltage s 3 Z
AG/ |Voltage |\, With surge |\ | With light and
DC |symbol | Y0208 | voltage fight | Surge voltage
suppressor suppressor
1 | 100V °
2 200V Y
3 | 110V °
AC 4 | 220V | —Notw ° __ Note)
7 240V —
8 48V —
J 230V —
5 24V ) ° °
pe 6 12V [ ) — —

Note) Option S, Z are not available as surge voltage suppressor is
integrated into the AC/Class B coil, as a standard.

Class H
Rated voltage s L 7
With surge ; With light and
g%/ Z;:;i%? Voltage voItageg \Ill\g:: surge \g/oltage
suppressor suppressor
1 100 V o [ ] [ J
2 200 V o o [ J
3 110V [ ] [ ] [ ]
AC 4 220V o [ ] [ J
7 240V o — —
8 48 V [ ] — —
J 230V [ ] — —
DC e 24V DC specification is not available.
6 12V

’ Dimensions ‘ ’ Construction ‘




Series VX31/32/33

xeJdelll/Single Unit

Model / Valve Specifications

Passage symbol

Passage symbol

COM.

Passage symbo

2 2 .
A
A
EH? I;,V EVTS:\ Ww T\\l\
13 13 13
Orifice ' ] . - Max. system )
Port size diameter Model Max. operating pressure differential (MPa) Flow characteristics P W?lg);ht
(mmg) N.C. N.O. COM. Av x 10®m? | Cv converted (MPa) 9

1/8 1.5 VX311C1-01 1 1 0.7 1.9 0.08

(6A) 2.2 VX312[1-01 0.7 0.5 0.4 3.8 0.16
3 VX313[C1-01 0.3 0.3 0.2 5.8 0.24 380

1.5 VX31101-02 1 1 0.7 1.9 0.08

VX312[1-02 0.7 0.5 0.4 3.8 0.16
2.2 VX322[1-02 1.2 1 0.7 46 019 530
1/4 VX332[1-02 1.6 1.6 1 ) ) 730
(8A) VX313[1-02 0.3 0.3 0.2 5.8 0.24 380
3 VX323[1-02 0.6 0.5 0.3 530
VX333[1-02 1 0.9 0.6 79 0.3 20 730
VX324[1-02 0.3 0.25 0.2 530
4 VX334[1-02 0.5 0.4 0.3 12 0.50 730
VX322[1-03 1.2 1 0.7 530
22 VX332[1-03 1.6 1.6 1 4.6 0.19 730
3/8 VX323[1-03 0.6 0.5 0.3 530
(10A) i VX333[1-03 1 0.9 0.6 79 0.33 730
VX324[1-03 0.3 0.25 0.2 530
4 VX334[1-03 0.5 0.4 0.3 12 0.50 730

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 ¢ for conduil terminal type respectively.
Also, add 60 g for VX310, 80 g for VX320 and VX33O respectively tor brackel option
* Refer to “Glossary” on page 31 for details on the max. operating pressure difterential anc the max. systemr pressure

Fluid and Ambient Temperature

Valve Leakage

Internal Leakage / External _eakage

Q Note) Dynamic viscosity: 50 mm?2/s or less

10

Fluid temperature (°C) Ambient . Max. operating )
Power source Solenoid valve option (symbol) temperature SR pressure differential Leakage rate (Oil
A, H D, N (°C) FKM From 0O to less than 1 MPa| 0.1 cm®min or less
AC —5 Note) 1o 60 —5 Note) 0 120 —20 to 60 1 MPa or more 0.2 cm®/min or less
DC —5 Note) {0 40 — —20to 40



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

How to Order (Single Unit)

Iy vx[31][11[4][Al -[o1][ ]-[1]G] 1-
AC[Class B coil (Built-in RV "¢ 311 1141 A — 011 -111IGIR1 -

full-wave rectifier type) | T
Model @ —
Refer to Table (1) shown Orifice diameter
below for availability. Refer to Table (1) shown B.rac'(et -E
below for availability. Nil None -
Valve / Body type ® - . B With bracket I.Io.
0 | N.C./Single unit SolenRofld WTll\t;e (o)ptlon * Brackft tI)IS neither y
; p efer to Table (2) shown mountable nor removable | ——
2 | N.O./Single unit below for availability —1
4 | COM./ Single unit 3
Port size® ® Built-in full-wave o
Refer to Table (1) shown below for availability. rectifier type %
(o]
Thread type @ l (1
Nil Rc Electrical entry
Suffix T NPTF G -Grommet C -Conduit —
Nil — F G GS-With grommet surge o
Z | Oil-free spec. N NPT voltage suppressor s
L.
Rated voltage - - - -
1 3 T -With conduit terminal D -DIN terminal Connector =1
100 VAC 50/60 Hz 12 VDC TS -With conduit terminal and DS -DIN terminal with surge g
2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz surge voltage suppressor voltage suppressor o
3 110 VAC 50/60 Hz 8 48 VAC 50/60 Hz TL -With conduit terminal O DL -DIN terminal with light N
4 220 VAC 50/60 Hz J 230 VAC 50/60 Hz and light 2 Y DZ -DIN terminal with 5
5 24 VDC TZ -With conduit ( 7 surge voltage L
terminal, surge ° & Y suppressor and light 4 —
= Refer to Table (3) shown below for availability. voltage suppressor DO -For DIN terminal (without connector, ==
) ) and light gasket is included.) o
Refer to page 23 for ordering coil only. * DIN type is available with class B only. §
+ Refer to Table (3) for available combinations between each electrical option §
(S, L, Z) and rated voltage. S
* Surge voltage suppressor is integrated into the AC/Class B coil, as a standard  |[*=_|
Table (1) Model Orifice Diameter Port Size Table (3) Rated Voltage Electrical Option
Solenoid valve model : Onflcezsymbol (dl:;;meter) i Rated voliage . ClT_SS B > ?
Model VX31 VX32 VX B
ode < . 33 |(1.5 mmo) | 2.2 mmo)| (3 mmo) | (4 mmo) e Vo With surge | . |Withlightand | || S
01 (1/8 — — [ [ ) — Voltage | voltage ) surge voltage kA
Port 02 21 / 4; — — ° ° ° — RCH[symeol suppressor Ll suppressor s
symbol o
(Partsize) | — | 02(14) | 02(1/4) | — ° ° ° 1 | 100V L]
— |o03@ms) | 03@E) | — D ° ° 2 | 200V L) 2
3 |10V e S
AC 4 220 V —_ Note) o __ Note) z,
Table (2) Solenoid Valve Option 7 | 240v — aE-»
Ontion Seal material Body material/ Sl ol Coil 8 48V — 5
P Main valve Fixed Shading coil P insulation J 230V —
symbol f material
poppet sealant material type e 5 24V [ [ [
A C37 PPS B 6 12V [ ] — —
H FKM FKM Stainless steel Note) Option S, Z are not available as surge voltage suppressor is
D C37/Cu Stainless H integrated into the AC/Class B coil, as a standard.
N Stainless steel/Ag steel
* The additives contained in oil are different depending on the type and manufacturers, Rated volt Class H
so the durability of the seal materials will vary. For details, please consult with SMC SLCCPOIa0S [ L 4
With surge : With light and
g%/ Voltig? Voltage | voltage YV':]T surge voltage
Symbo suppressor 9 suppressor
1 100 V [ ] () [ J
2 200 V o [ J [ J
3 110V [ ] [ ] [ ]
AC 4 220V [ ] [ J [ J
7 240V () — —
8 48 V [ ] — —
J 230 V () — —
DC 2 24V DC specification is not available.
6 12V

11



Series VVX31/32/33

For Oil [\ ETali{e][e!

Solenoid Valve for Manifold / Valve Specifications

com.

Passage symbol Passage symbol Passage symbo
2 2 2 2 2
P ] P ] P B :
[l aly| [l ad]  [al aly
e ] e _ s

- ) ; ; q ot Max. system
Orifice diameter Model Max. operating pressure differential (MPa) Flow characteristics pressure
(mmg) =
N.C. N.O. COM. Av x 1075m? Cv converted (MPa)
1.5 VX311[1-00 1 1 0.7 1.9 0.08
VX312[1-00 0.7 0.5 0.4 3.8 0.16
2.2 VX322[1-00 1.2 1 0.7
VX332[1-00 1.6 1.6 1 4.6 019
VX313[1-00 0.3 0.3 0.2 5.8 0.24 2.0
3 VX323[1-00 0.6 0.5 0.3
VX333[1-00 1 0.9 0.6 79 0.33
VX324[1-00 0.3 0.25 0.2
4 VX334[1-00 0.5 0.4 0.3 12 0.50

m « Refer to “Glossary™ on page 31 for details on the max. operating pressure differentia and the max svsten pressure

Fluid and Ambient Temperature Valve Leakage
Internal Leakage / External _eakage
Fluid temperature (°C) Ambient . Max. operating )
Power source Solenoid valve option (symbol) temperature SR it pressure differential Leakage rate (Oil)
A D (C) FKM From 0 to less than 1 MPa| 0.1 cm¥%min or less
AC —5 Note) to 60 —5 Note) to 120 —20 to 60 1 MPa or more 0.2 cm*¥min or less
DC —5 Note) to 40 — —20 to 40

Q Note) Dynamic viscosity: 50 mm?/s or less

12



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

How to Order (Solenoid Valve for Manifold)

EEYCTEETIE VX(31)(11[1]/A]L_1-00-[1]iC

|
lf\CIIICIass B cqifl_(BuiIt-in vX[31I[1l[11lA ~00- GIR1
sl rECt J l TBuiIt-in full-wave rectifier type

Refer to Table (1) shown Orifice diameter Electrical entry

G 1

b —h

below for availability Refer to Table (1) shown C -Conduit
below for availability.
° G -Grommet
Valve / Body type ® GS-With grommet surge voltage
1 N.C. / Manifold Solenoid valve option <
3 N.O. / Manifold Refer to Table (2) shown
5 COM. / Manifold below for availability.
Rated volt ) D -DIN terminal
ated voltage © DS -DIN terminal with surge
1 100 VAC 50/60 Hz 6 12 VDC DL voltage suppressor
P -DIN terminal with light
Suffix 2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz T -With conduit terminal DZ -DIN tormiral with
Nil — 3 110 VAC 50/60 Hz 8 48 VAC 50/60 Hz TS -With conduit terminal and surge voltage
Z | Oil-free spec. 4 220 VAC 50/60 Hz J 230 VAC 50/60 Hz surge voltage suppressor suppressor and light
5 24 VDC TL -:Ni;h conduit terminal and | DO -For DIN terminal (without
I ight tor, gasket i
« Refer to Table (3) shown below for availability. TZ -With conduit terminal, surge rr:)cr::::d?; gasket is

Refer to page 23 for ordering ccil only. voltage suppressor and light

How to Order Manifold Bases

« Refer to Table (3) for available combinations between each
VVX32 1 - 07 1 electrical option (S, L, Z) and rated voltage.

* DIN type is available with
class B only.

’ForVacuumPad‘"ForSteam‘I For QOil I’ForWaterW For Air ‘

* Surge voltage suppressor is integrated into the AC/Class B
VVX33 l |—. Number of coil, as a standard.
i manifolds . .
Suffix 02 - Table (1) Model Orifice Diameter
Nil — 2 stations — -
Manifold base Z | Oil-free spec : : Solenoid Orifice symbol (diameter)
10 |10 stations valve 1 2 3 4
. . model  [(1.5 mmg) | (2.2 mmg) | (3 mmg) | (4 mmg)
Port size (Individual port) VX31 Y ° Y — 5
1| Rc1/8 VX32 — 0 o L B
2| Ret/4 VX33 — D o ° =
= Common port sizes are all Rc 1/4. . . 2
= Indicating numbers shown below are for common ports. Table (2) Solenoid Valve Optlon 8
Type | SUP port | EXH port Ontion Seal material Body material/ Guide pin Coll —
N.C. 1 3 Syfnbol Mainvalve | Fixed | Shadingcoil | U Pl linsulation | | g ]
N.O. 3 1 poppet sealant material type s
[7]
. A C37 PPS B S
Y [
Blanking plate part no. FKM FKM : £
For VX31 VVX31-4A-F D C37/Cu St;zleelss H o
For VX32/33: VVX32-4A-F
# Aluminum is only available as a material for the manifold base.
Seal material: FKM * The additives contained in oil are different depending on the type and

manufacturers, so the durability of the seal materials will vary. For details, please

How to Order Manifold Assemblies (Example) consult with SMC.

Enter the valve and blanking plate to be mounted under the Table (3) Rated Voltage Electrical Entry Electrical Option
manifold base part number. Class B Class H
Rated voltage
Example S L Y4 S L 4
Ggen : With surge i With light and | With surge K With light and
VVX311-05-1 ........ 1 set *” is thf iymbol for mounting. AC/ |Voltage Voltage vo“ageg Wlth surge\g/oltage voltageg Wlth surge%oltage
* VX3111A-00-1GR1.. 4 sets  Add an “*” in front of the part numbers DC | symbol suppressor | light D suppressor | light | “suppressor
* VWX31-4A-F.......... 1 set for solenoid valves, etc. to be mounted. 1 100 V [ ) [ ] [ ] o
DD~~~ D-D 2 | 200V Ld LJ LJ Ld
Enter the product’s part 3 110V [ ] [ J [ J [ J
i i f i number in order, counting AC 4 220V | _ Note) [ ) __ Note) [ o )
‘ ‘ ‘ ‘ }hfet 1§t sttart]ion fromlftr?g 7 240 V — ) — —
: : : eft in e manifo 8 28V — ® — —
. . . arrangement, when
2 oo SR | Soc®ISah & viewing the individual port J 230V - [ J —_ —
o O © O © O o|infot bC 5 24V o ) () DC specification is not
The common port on the 6 12V [ ) — — available.
right side is plugged. Note) Option S, Z are not available as surge voltage suppressor is integrated into the

AC/Class B coil, as a standard. 1 3



Series VX31/32/33

Model / Valve Specifications

COM.

Passage symbol

XJE1CEIN] /Single Unit

2
W_ A \\‘
YTIT
13
" . Max. Operating pressure P Max. system X Note)
Bl i OrlflcE?n?T:agTeter Model differential (MPa) Flow characteristics pressure W((al?ht
COM. Av x 10%m? | Cv converted (MPa) 9

18 1.5 VX3114-01 0.7 1.9 0.08

(6A) 2.2 VX3124-01 0.4 3.8 0.16
3 VX3134-01 0.2 5.8 0.24 380

1.5 VX3114-02 0.7 1.9 0.08

VX3124-02 0.4 3.8 0.16
2.2 VX3224-02 0.7 530
1/4 VX3324-02 1 4.6 019 730
(8A) VX3134-02 0.2 5.8 0.24 380
3 VX3234-02 0.3 530
VX3334-02 0.6 79 0.33 1.0 730
VX3244-02 0.2 530
4 VX3344-02 0.3 12 0.50 730
VX3224-03 0.7 530
2.2 VX3324-03 1 4.6 0.19 730
3/8 VX3234-03 0.3 530
(10A) Y VX3334-03 0.6 79 0.33 730
VX3244-03 0.2 530
4 VX3344-03 0.3 12 0.50 730

Note) Weight of grommet type. Add 10 g for conduit, 30 g for DIN terminal, and 60 ¢ for conduil terminal typbe respectively.
Also, add 60 g for VX310, 80 g for VX320 and VX33O respectively tor brackei option
* Refer to “Glossary” on page 31 for details on the max. operating pressure difterential anc the max. systemr pressure

Fluid and Ambient Temperature

Valve Leakage

Internal Leakage

Fluid temperature (°C) Ambient
Power source Solenoid valve option (symbol) temperature
S, Q (°C)
AC 183 —20 to 60

14

Seal material Leakage rate (Air)
FFKM 150 cm%min or less
Exiernal _eakage
Seal material Leakage rate (Air)
PTFE 1 cm®min or less




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

How to Order (Single Unit)

Model @ I
Refer to Table (1) shown g R
below for a(vzzilability. Orifice diameter &———— Bracket
Refer to Table (1) shown Nil None
below for availability. B With bracket —
. is nei =
Valve / Body type ® E;&:crl;itul)svgaléher mountable =
| 4 ] com./single unit] ' 5
L.
Solenoid valve option
Refer to Table (2) shown
below for availability. S
(]
®
Port size ® =
Refer to Table (1) shown below for availability. —
(o]
Thread type e Electrical l (M
Nil Ro ectrical entry
Suffix T NPTF G -Grommet X, |C -Conduit —_
Nil — F G GS-With grommet surge o
It:
Y4 Qil-free spec. N NPT vollage suppressor E
Rated voltage -
1 100 VAC 50/60 Hz 7 240 VAC 50/60 Hz T -With conduit terminal =
2 200 VAC 50/60 Hz 8 48 VAC 50/60 Hz TS -With conduit terminal and s
3 110 VA H J 230 VA H surge voltage suppressor
0 VAC 50/60 Hz 30 VAC 50/60 Hz TL -With conduit termina »
4 220 VAC 50/60 Hz ; P —
and light o
# Refer to Table (3) shown below for availability. TZ -With conduit ('
terminal, surge &
Refer to page 23 for ordering ccil only. voltage suppressor =
and light £
5
= Refer to Table (3) for available combinations between each electrical option 3
(S, L, Z) and rated voltage. =
£
Table (1) Model Orifice Diameter Port Size Table (3) Rated Voltage Electrical Option
Solenoid valve model Orifice symbol (diameter) Class H
] 2 3 2 Rated voltage s L z
Model VX31 VX32 VX33 =
oce (1.5 mmo) (2.2 mme)| (3 mme) | (4 mmo) AC/ |Vottage With surge |\ | With lightand| || .S
01 (1/8) _ _ ) ® ) _ DC |s mt?ol Voltage | voltage light | Surge voltage =
Pokr)t | 02 (1/4) — — ° ° ° — Y suppressor 9 suppressor =
symbol
e — (0204 [ 02014 | — D D ° 1 _|100V LJ LJ L] S
(Port size) ° Y "y o
— 03 (3/8) | 03 (3/8) — ° o ® 2 | 200V =
3 110V [ J [ ] [ ] o
. . AC 4 220V [ ] [ ] [ ] S
Table (2) Solenoid Valve Option 7 | 240V Y — — @
Option Seal material Body material/ | o+ Coil 8 48 V [ J — — @
- Main valve Fixed Shading coil PIN | insulation J 230 V o — — E
symbol f material (=)
poppet sealant material type 5 24V L=
- DC DC specification is not available.
S C37/Cu Stainless 6 12V
FFKM PTFE - H
Q Stainless steel/Ag| steel

Solenoid coil AC/Class H only

15



e Vacuum circuit side is suited for a large orifice. Supply pressure side

For Vacuum Pad / Sing

le Unit

Series VXV3 1/32/33

and a vacuum pad.
e Construction and dimensions are the same as the VX3 se*ies

Model / Valve Specifications

Passage symbol (example)

\:> LAE

—

ia—

Passage symbol (example)

is suited for high pressure

Nonte) Waight of grommet type Add 10 g for eondnit, 30 g for DIN terminal, and RQ ¢ for condiiil terminal tyne ragnectively
Also. add AN g far \I¥RATIM. RN g far VYROMM and IXRRMT reepectivaly farr hracke! nption

~ Refer tn “Glnseary” an page R1 for details an the max aperating preceiire diffarential anc the max gysterr nracaiire

s owvactim llpta1 2y 10°Pa

Fluid and Ambient Temperature

Valve Leakage

Internal L_eakage / External .eakage

Orifice diameter Operating pressure™ Flow characteristics Max. Note)
Port size (mmg) Model (MPa) Passage: 12 Passage: 23 system | Weight
3 g ressure
Port 1 side| Port 3 side Port 1 side Port 3 side| (10T 1 b ov | gam b o "y | @
1/8 3 1.5 VXV3130-01 |Lowvacuum| Oto 0.5 0.82 0.20 0.20 0.29 0.32 0.08
(6A) 1.5 3 VXV3132-01 | 0to 0.5 |Lowvacuum| 0.29 0.32 0.08 0.82 0.20 0.20 380
3 1.5 VXV3130-02 |Low vacuum| Oto 0.5 0.82 0.20 0.20 0.29 0.32 0.08
1.5 3 VXV3132-02 | 0to 0.5 |Lowvacuum| 0.29 0.32 0.08 0.82 0.20 0.20
1/4 VXV3240-02 010 0.5 530
(8A) 4 2.2 VXV3340-02 Low vacuum 01009 1.6 0.20 0.38 0.64 0.40 0.17 - 730
VXV3242-02 | 0t0 0.5 ' 530
2.2 4 VXV3342-02 | 010009 Lowvacuum| 0.64 0.40 0.17 1.6 0.20 0.38 730
VXV3240-03 0t0 0.5 530
/8 4 2.2 VXV3340-03 Low vacuum 010 0.9 1.6 0.20 0.38 0.64 0.40 0.17 730
(10A) VXV3242-03 | 0t0 0.5 530
2.2 4 VXV3342-03 | 010009 Lowvacuum| 0.64 0.40 0.17 1.6 0.20 0.38 730

Ambient

Leakage rate Not)

Q Nante 1) DAaw paint temperatiire: —10C or lass

16

QNMQ\ \/aliie wher air pressiira is anplied

Power source Fluid temperature (°C) temperature (°C) Seal material Air
AC —10 Not®) to 60 —20 to 60 NBR, FKM 1 cm%min or less
DC —10 N to 60 —20 to 40



VXV

AC/Class B coil (Built-in VXV

full-wave rectifier type)

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

How to Order (Single Unit)

313

01

313

01

Model @

Refer to Table (1) shown
below for availability.

Orifice diameter l

Refer to Table (1) shown
below for availability.

Valve / Body type ®

0 N.C. / Single unit

2 N.O. / Single unit

Solenoid valve option
Refer to Table (2) shown
below for availability.

Suffix

Z | Oil-free spec.

Port size®
Refer to Table (1) shown below for availability.
Thread type @
Nil Rc
T NPTF
F G
N NPT

Rated voltage

Bracket l

Nil None
B With bracket

= Bracket is neither
mountable nor removable

¢ Built-in full-wave
rectifier type

Electrical entry (AC/DC)

G -Grommet

C -Conduit

1 100 VAC 50/60 Hz 6 12 VDC GS-With grommet surge
2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz voltage suppressor
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 24 VDC T -With conduit terminal D -DIN terminal Connector
« Refer to Table (3) shown below for availability TS -With conduit terminal and DS -DIN terminal with surge
surge voltage suppressor voltage suppressor

TL -With conduit terminal > | DL -DIN terminal with light

and light gj%ﬁ DZ -DIN terminal with
6 0 5
N
/) W)

TZ -With conduit surge voltage
4

Refer to page 23 for ordering coil only.

terminal, surge suppressor and light
voltage suppressor
and light

gasket is included.)
+ DIN type is available with class B only.

+ Refer to Table (3) for available combinations between each electrical option
(S, L, Z) and rated voltage.
* Surge voltage suppressor is integrated into the AC/Class B coll, as a standard

’Dimensions‘"Construction‘ IForVacuumPadI’For Steamw For QOil “’For Water‘ ’ For Air ‘

Table (1) Model Orifice Diameter Port Size Table (3) Rated Voltage Electrical Option
Solenoid valve model Orifice symbol (diameter) Note) Class B
3 4 Rated voltage s L z
Model VXV31 | VXV32 | VXV33 (1.5/3 mmg) | (2.2/4 mmg) AC/ |Voltage Vot With"surge With | Wih Iigh}land
oltage | voltage ; surge voltage
Port 01 (1/8) — — (] — DC | symbol < suppregsor light g ;
symbol 02 (1/4) = — [ ] — 1 100 V [
(Port size) — 02 (1/4) | 02 (1/4) — [ ] 2 | 200V )
— 03 (3/8) | 03 (3/8) — () 3 110V [ J
Note) The orifice diameter shown above are for the supply pressure side/ AC 4 220V | — Note) [ ] — Note)
vacuum side port. 7 240V —
. . 8 48 V —
Table (2) Solenoid Valve Option J | 230V —
Seal material i
Option Main \?aalvrena elz;:ed Body material Guide pin ins(jlgltlion be g - : e e
symbol t lant material . 12V _ _
- poppe sealan yP Note) Option S, Z are not available as surge voltage
Nil NBR NBR c37 suppressor is integrated into the AC/Class B coil, as
A FKM FKM a standard.
G NBR NBR i PPS B = Class H coil is not available.
H FKM FKM Stainless steel
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For Vacuum Pad / Manifoid

Series VVXV31/32/33

e Construction and dimensions are the same as those of the VVX3 series.

Model / Valve Specifications

Passage symbol (example) Passage symbol (example)
2r< 2
—— o
ol e
1
>— |
o E——=——
Orifice diameter Operating pressure® Flow characteristics Max.
(mmg) (MPa) Passage: 12 Passage: 23 system
Model
: : ! : Cldm®/ Cldm®/ (ARSI
Port 1 side | Port 3 side Port 1 side | Port 3side | (5'pap; b Cv (s-ban)] b Cv (MPa)
3 1.5 VXV3131-00 Lowvacuum| 0to 0.5 0.82 0.20 0.20 0.29 0.32 0.08
1.5 3 VXV3133-00 0to 0.5 |Lowvacuum 0.29 0.32 0.08 0.82 0.20 0.20
VXV3241-00 0t0o 0.5
4 2.2 VXV3341-00 Low vacuum 01009 1.6 0.20 0.38 0.64 0.40 0.17 2.0
VXV3243-00 0to 0.5
. . . 17 1. .2 .
2.2 4 VXV3343-00 010 0.9 Low vacuum 0.64 0.40 0 6 0.20 0.38
* Refer to “Glossary” on page 31 for details on the max. operating pressure differentia and the max svsten pressure
* Low vacuum: Upto 3 x 10°Pa
Fluid and Ambient Temperature Valve | eakage
Internal | eakagn / Fxtarnal | nakage
q q Ambient ) Leakage rate No®©
Power source Fluid temperature (°C) temperature (°C) Seal material Air
AC —10 Note) to 60 —20 to 60 NBR, FKM 1 cm®*/min or less
DC —10 Nete) to 60 —20 to 40 Q Note) Valuie wher air pressure is anplied

Q Nanta 1) NDaw pnint tamparatiira: 10 ar lace
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Direct Operated 3 Port Solenoid Valve Series VVX V3 1/ 32/ 33

How to Order (Solenoid Valve for Manifold)

B vXv(31]3][1 -00-(5|G| 1
AC[Class B coil (Built-in BRVA"qY, 311 311 -00-1IIGIR1

full-wave rectifier type) | l T
Model @ — - Suffix Built-in full-wave
Refer to Table (1) shown Orifice diameter Nil — rectifier type
below for availability. Refer to Table (1) shown -
below for availability Z |Oilfree spec.
Valve / Body type ® - .
1 N.C. / Manifold Fofor t0 Tab| Sz‘"?lm'g lvalfve °E’tl:$‘t“
3 N.O./ Manifold efer to Table (2) shown below for availability. Electrical entry (AC/DC) l
Rated voltage l G -Grommet C -Conduit
1] 100VAC50/60Hz | 6 12VDC GS-With grommet
surge voltage
2 200 VAC 50/60 Hz 7 240 VAC 50/60 Hz suppressor
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 24 VDC
* Refer to Table (3) shown below for availability. T _-With conduit terminal D -DIN terminal
TS -With conduit terminal and surge DS -DIN terminal with surge
Refer to page 23 for ordering cail only_ voltage suppressor voltage suppressor
TL -With conduit terminal and light DL -DIN terminal with light
TZ -With conduit terminal, surge DZ -DIN terminal with surge voltage
How to Order Manifold Bases voltage suppressor and light suppressor qnd light
DO -For DIN terminal
(without
VVX 3 1 connector,
gasket is
VVX32 |1 07, 1 A\
ol # DIN type is available with class B
only.
VVX33 Number ot y

* Refer to Table (3) for available combinations between each electrical option

’Dimensions‘"Construction‘ IForVacuumPadI’For Steamw For QOil “’For Water“’ For Air ‘

l mameId's (S, L, Z) and rated voltage.
Port size (Individual port) 02 | 2 stations * Surge voltage suppressor is integrated into the AC/Class B coil, as a standard.
1] Rc18 : —
2 | Roi4 10 | 10 stations Table (1) Model Orifice Diameter
* Common port sizes are all Rc 1/4. Suffix Solenoid | Orifice symbol (diameter) Note)
* Indicating numbers shown below are for Nil — valve 3 4
common ports. ZI : model | (1.5/3 mme) | (2.2/4 mmo)
Type | Vacuum side port | SUP side port Oil-free spec. VXV31 ° _
N.C. 1 3 VXV32 — o
N.O. 3 1 VXV33 - o
® Manifold base Note) The orifice diameter shows the supply pressure side/vacuum side.
¢ Blanking plate part no. Table (2) Solenoid Valve Option
For VXV31 VVX31-4A- D Option Mai Sfal materifazl' d Body material G;l;iir(;| © ins(lfl(;itlion
. CAA- Sviilesl ain valve ixe )
For VXV32/33: VVX32-4A %] v poppet coalant | o
Seal material "I‘i' ':E; ':E'\F; Cc37 PPS B
Nil NBR
F EKM * Aluminum is only available as a material for the manifold base.
How to Order Manifold Assemblies (Example) Table (3) Rated Voltage Electrical Option
Enter the valve and blanking plate to be mounted under the Rated voltage ity &
manifold base part number. S L z
With surge ; With surge
Example o . g%/ \8/021%? Voltage | voltage \IIIV':: voltage
VVX311-05-1 ........ 1 set *” is the symbol for mounting. Y suppressor| 9 Suppressor
* VXV3131-00-1GR1.. 4 sets  Add an “*” in front of the part numbers
* VVX31-4A 1 for solenoid valves, etc. to be mounted U 100V L
AA set , etc. . 5 200 V °
58 @ D----@----@----@-----O-® 3 110V [ J
‘ ‘ ‘ ‘ Enter the product’'s part AC 4 | 220V | —Note) [ J — Note)
‘ ‘ ‘ ‘ number in order, counting 7 240V —
the 1§t station froml the 8 48V —
left in the manifold J | 230V | —
i 7 i P ) arrangement, when 5 EYEV ° ° °
T O T DT R T 53  viewing the individual port DC
© G} G G @ G O in front. 6 12V o —_ —
The common port on the * Class H coil is not available.
right side is plugged. Note) Option S, Z are not available as surge voltage suppressor is integrated into the

AC/Class B caoil, as a standard.
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Series VX31/32/33

Construction

Single unit

Body material C37 Stainless steel

Manifold

Base material: Aluminum
Manifold pedy material: C37

8
B I P 5 —e
T ®
] 1 '//‘/
3
I | Por
Port 3 ®\ |\ . T ne N
(NC  EXH) @ @B no Ex4
(NO. IN) 4
@ -
Port 2 @\
(N.C. OuT) T
(NO. ouT) a0 T
U ‘
i / ‘
Port 2 ! \\ Port 5
(N.C. OoLT (N.C. EXH)
(N.O. OUT,; / (N.O IN)
Component Parts Component Parts
L Material L Material
No. Description - No. Description -
Standard Option Standard Option
1 |Body C37 Stainless steel Manifold body C37
2 |Tube assembly "®|  Stainless steel, Cu Stainless steel, Ag 2 |Tube assembly Stainless steel, Cu
3 Armature Stainless steel, C36, PTFE Stainless steel, PTFE 3 Armature Stainless steel, C36, PTFE Stainless steel, PTFE
assembly (NBR) (FKM, EPDM, FFKM) assembly (NBR) (FKM EPDM EEKM,
* | Return spring Stainless steel 4 |Return spring Stainless steel
S |Nut C37 C37/Ni plated 5 |Nut C37 C37/Ni plated
S | Solenoid coil Class B molded Class H molded 5 |Solenoid coil Class B molded Class F moldec
7 |O-ring (NBR) (FKM, EPDM, PTFE) 7 |O-ring (NBR) (FKM, EPDM,
? |Clip SK % |Clip SK
Guide pin Stainless steel Guide pin Stainless stee
9 9
assembly PPS, C36 (NBR) (FKM, EPDM, FFKM) assembly PPS, C36 (NBR) (FKM, EPDM,

‘0 |Support spring

Stainless steel

“0 |Support spring

Stainless steel

“1 |O-ring (NBR) ‘ (FKM, EPDM, PTFE) *1 |O-ring [ (NBR) (FKM, EPDM;)
*2 |Plate Stainless steel “2 |Plate Stainless steel
The materials in parentheses are the seal materials. “3 | Gasket l (NBR) (FKM, EPDM;
Note) Cu and Ag are not applicable to the DC spec and to the AC spec with <4 |Base Aluminurr

built-in full-wave rectifier.

20

The materials in parentheses are the seal materials.
Note; Cu is not applicaple tc the DC spec: anc to the AC spec witt puili-in

tul--wave rectifier



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

Dimensions Single Unit / Body Material C37, Stainless Stee

Normally closed (N.C.) VX310/VX32[10/VX3310

Normally open (N.O.) VX31[12/VX32(12/VX33[12
Common (COM.) VX3104/VX3204/VX334
Grommet: G
D =300 g F
% Width i
X L ‘ across
. flats H WQWJ O
w g;rtpsize %ﬁzz
A
B2 B1

DIN terminal: D

Conduit: C
D . G2 =280y F
olo 0| <ECV
[aV]
Width =
across
flats H X ©
oD sxp D
&= Port size ¥
A
B2 B1

Conduit terminal T

D
Cable 6 to 612 34 J E
G1/2
D ot ey
]
G
[ ¢ =R 4 CTHT |
' Width I Width LJ - I
v across ¥|| o across v
H@%ﬂ flats H fatsH =g, M L] ©
f 0o @i HOF
w 3xP___14 /E w €>* 3axP_ _&K}:
Port size v o= L] Port size
A
B2 B2 B1
FF* N
G1/2
With bracket
=
(mm)
Electrical entry (AC/Class B)
Model ifi i
g ode dg::gt?er POHPSIZe Grommet | Conduit DIN terminal Conduit terminal
® @ N.C.,N.O., COM. JIK[J[K[J[K[M[J[K[M]N
. VX310O 91.5,02.2, 03 1/8
4 x05.5 y : - 46 485 |41 5.5 | 42 .5 (1005 41 9.5| 915
Mounting hole Elg vX310O 01.5,02.2, 03 1/4 80 8 655 58 695
VX320 02.2,03,04| 1/4,3/8 | 33 |56 |[51.5|51 [68.5|52 [56.5[1035|51 |72.5]|105
VX331 02.2,03,04| 1/4,3/8 | 36 |645|54 |595|71 |60.5|59 [106 |59.5|75 |[113
(mm)
» Electrical entry (DC, AC/Class H) .
Model i
ode dg:::teer POHPSIZe A B C|D|E | F | H |Grommet| Conduit | DIN terminal Conduit terminal Bracket mounting
N.C., N.O., COM. B1 | B2 J|IK|J|K|J|KIM|J|K|IM|N|Q|R|S|T
vX310O 01.5,02.2,03 1/8 36 |18
VX3100 015,022, 03 1/a 22 21 1205 765| 30 | 19 [195| 27 |195|50 | 40 [42.5|58.5|42 [46.5| 92 |42.5|61 93 |175| 40 | 50 | 755
VX320 02.2,03,04| 1/4,3/8 | 24 | 42 |21 |90 | 35 | 22 |225| 32 [225|60 | 43 |52.5|61.5|52 |495| 95 [52.5|64 [1065|21 | 47 | 57 |89
VX33O 02.2,03,04| 1/4,3/8 | 24 | 42 |21 |98 | 40 | 22 |25 | 36 |255|68.5| 46 |61 |64 |60.5]|52 | 98 |61 |66.5(1145|21 | 47 | 57 |97
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series VVX31/32/33

Dimensions Manifold / Base Material Aluminum

Normally closed (N.C.)
Normally open (N.O.)

Common (COM.)

VVX31/VVX32/VVX33

—J e |
S M=}
Mounting &zj
hole i
e == 1 iy /1 ==
o [ ol
< \Qggf e L £ 3] B e Bt
@ | | | @
L L2 L
L1
T SR G SR ¢ S » BN ¢ » SR G
[=3
&
u
x
>
2xoE

Mounting hole

U side

©
®

Port indication

2 xRcl/4

I
]
L L
K J
(mm)
Model Dimen. n (stations)
sim [ 2 [ 3] 4] 56 [ 7 [8]9 10
L1 96 | 132 | 168 | 204 | 240 | 276 | 312 | 348 384
VVX31
L2 84 | 120 | 156 | 192 | 228 | 264 | 300 | 336 [ 372
VVX32 L1 | 126 | 172 | 218 | 264 | 310 | 356 | 402 | 448 494
VVX33 L2 | 108 | 154 | 200 | 246 | 292 | 338 | 384 | 430 [ 476
(mmy)
Electrical entry (DC, AC/Class H)
Model A B (o] D E F H J K L M N Q |[Grommet| Conduit DIN terminal Conduit terminal
R[s[T|T]UuJVv iw[Xx]Y
VVX31 40 20 9 22 | 65 | 33 24 26 36 6 49 |1 195|80.5|195| 40 | 455 45 58.5|46.5| 92 |61 97
VVX32 44 22 10 24 | 85 | 34 25 31 46 9 55 | 22.5| 91 225 | 43 | 54 535 |615|495| 95 |64 [107.5
VVX33 44 | 22 | 10 | 24 | 85| 34 | 25 | 31 | 46 9 55 |25 |995|255| 46 |62 |615|64 |52 98 | 66.5 1€
(mm,
Electrical entry (AC/Class B)
Model Grommet|  Conduit DIN terminal Conduit terminal
R[s[T|TJ]UuJVv | w[Xx]Y
VVX31 30 |48.5| 44 45 65.5 | 53.5 [100.5| 69.5 95.E
VVX32 33 | 51.5|52.5|53.5|68.5 | 56.5[103.5 72.5[106
VVX33 36 | 54 60.5 | 61.5| 71 59 106 75 1145
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Replacement Parts

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

® Solenoid coil assembly part no.

DC

VX02[1N-

Series
VX3100
VX3200
3 | VvX330Oo

-

N

Rated voltage Note)
5 | 24VDC
6 | 12vDC

Note 1) Refer to Table (1)
for available
combinations.

G

G -Grommet
GS-With grommet surge
voltage suppressor

Electrical entry l
C -Conduit .

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

D -DIN terminal
DS -DIN terminal with surge
Connector

voltage suppressor
DL -DIN terminal with light

voltage suppressor
and light

DO -For DIN terminal )
(without connector) = A

* Refer to Table (1) for available combinations between each electrical option

and rated voltage.

AC/Class H coil

VX02 [1N-

Series
1 | vx310O
2 | vX3200O
3 | VvX33oO

Rated voltage Note)
100 VAC 50/60 Hz
200 VAC 50/60 Hz
110 VAC 50/60 Hz
220 VAC 50/60 Hz
240 VAC 50/60 Hz

48 VAC 50/60 Hz
230 VAC 50/60 Hz

Note 1) Refer to Table (1) for
available combinations.

C (0N |H|W(N|=

Gl H 2 Z

Electrical entry l

G -Grommet
GS-With grommet surge
voltage suppressor

C -Conduit

T -With conduit terminal

TS -With conduit terminal and surge voltage suppressor

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

suppressor and

+ Refer to Table (1) for available combinations between each electrical option

and rated voltage.

For Air, Water, Oil, Steam

AC/Class B coil (Built-in full-wave rectifier type)

VX02|[1|N F@R
Rated voltage MNote)

Series
1 | vx310O
2 | vx3z2oo 100 VAC 50/60 Hz
3 | vx33oo 200 VAC 50/60 Hz

110 VAC 50/60 Hz
220 VAC 50/60 Hz
240 VAC 50/60 Hz

48 VAC 50/60 Hz
230 VAC 50/60 Hz

Note 1) Refer to Table (1) for
available combinations.

SO (N (A (W=

Electrical entry

G -Grommet C -Conduit

T -With conduit terminal D -DIN terminal

TL -With conduit terminal DL -DIN terminal with light
and light DO -For DIN terminal

(without connector)

+ Refer to Table (1) for available combinations between each electrical option

For Water

For Steam

and rated voltage. =
# Surge voltage suppressor is integrated into the AC/Class B coil, as a standard. £
g
Table (1) Rated Voltage Electrical Option 5
Class B Class H
Rated voltage s L Z s L Z
1 TVotage o | Y (T s | Wi Y
DC | symbol suppressor |  light suppressor | light | “suppressor
1 100 V [ [ [ ] [ ] s
2 200 V [ ] [ ] [ ] [ J =
3 | 110V [ [ ® o =
AC [ 4 [220V | _Noo| @ |_nNoo| @ o 0 =
7 240V — [ ] — — | O |
8 48 V — [ J — — ——
J | 230V — ® — — 2
DG 5 24V (] ([ [ J DC specification is not %
6 12V o — — available. S
Note) Option S, Z are nat available since a surge voltage suppressor is g

integrated into the AC/Class B coil, as a standard
x When changing cails, AC/DC are not interchangeable with each other, and
Class B and H coils are also not interchangeable with each other.
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Series VX31/32/33

Replacement Parts

® Name plate part no.

AZ-T-VX [vave moce] "

* Enter by referring to
“How to Order”
Name plate

® Clip part no. @
For vxa1 VVX021N-10 st
For vx32: VX022N-10 N
For vXx33: VX023N-10

® DIN connector part no.

GDM2A
GDM2A FD

Electrical optio
S | With surge voltage suppressor
L | with light
Z | With light and surge voltage suppressor

= Refer to Table (1) for available combinations
between each electrical option (S, L, Z) and rated
voltage.

Rated voltage

1 | 100 VAC, 110 VAC

2 | 200 VAC, 220 VAC, 230 VAC, 240 VAC
5 | 24VDC

6 | 12VDC

5 | 48 VAC

=y

® Gasket part no. for DIN connector

VCW20-1-29-1
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Solenoid Valve 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)”.

Table (1) Indication of Flow Characteristics

Corresponding Indication by Other Standard forming t
equipment international standard | indications il iUe AU L LU
C. b . ISO 6358: 1989
Equipment for ’ JIS B 8390: 2000
pneumatics S JIS B 8390: 2000

— Equipment: JIS B 8373, 8374, 8375, 8379, 8381
Cv  |ANSI/(NFPA)T3.21.3: 1990

Equipment for
controlling

Av — IEC60534-2-3: 1997
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

ISO 6358: 1989 : Pneumatic fluid power—Components using compressible fluids—
Determination of flow-rate characteristics
JIS B 8390: 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 result of a comparison between sonic conductance C and critical pressure ratio p.

Sonic conductance C
Critical pressure ratio b :

Choked flow

Subsonic flow
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 to 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 downstream 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
: Air in a temperature state of 20C, 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: ISO 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
P2+0.1

P1+0.1
Q=600x C(P1+0.1)

When
P2+0.1

P1+0.1

Q =600x C(P1+0.1)

b, choked flow

> b, subsonic flow

P2+0.1 2

-b
P1+0.1
1= T \/Q_ ............................ )
273 + t

Q : Air flow rate [dm3/min (ANR)], dm3 (Cubic decimeter) of Sl unit are also allowed to
described by ¢ (liter). 1 dm3=1¢.
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Solenoid Valve Flow Characteristics

26

C  Sonic conductance [dm3/(s-bar)]

b Critical pressure ratio [—]

P1  Upstream pressure [MPa]

P2 Downstream pressure [MPa]

t Temperature [C]

Note) Formula of subsonic flow is the elliptic analogous curve.

Flew characteristics curve is indicated in the Graph (1 For details please use SMC’s “Energy Savin¢ Program’

Example)
Obtain the air flow rate for P1= 0.4 [MPa], P2 = 0.3 [MPa], { = 2C [C whe" & solenoic valve is pe-formed in
C=2[dm3/(s-bar)]and b=03

202
According to formula 1, the maximum flow rate = 600 x2x (04 + 0.") x ‘\/ = 600 [dm3/min (ANR)]
| 273 +2C
. 03+0.1
Pressure ratio = =08
04 +0.1

Based on the Graph (1), it is going to be 0.7 if it is read by the pressuare ratio as (.8 and the flow ratic to be b = 0.3

Hence, flow rate = Max. flow x flow ratio = 600 x 0 7 = 420 [dm3/mi~ (ANR)]

1 IS SSNNNTE
09 b=01 SN 0.6
0.8 02
o 07 03
s 06 0.4 \
8 05 i
b %
03[ Pr Equipment P2
02— | C.b ? ‘
0.1 \

0
0 0.102030405060.7 08091
Pressure ratio (P2 +0.1) / (P1+0.1)

Graph (1) Flow characteristics line

(4) Test method
By attaching a test equipment with the test circuit indicated i~ Fig. {1) while maintaining tc¢ & certain amount whick does noi lel
the upstream pressure go down below 0.3 MPa, measure the maximun flow 1o be saturatec i the firs place Next measure this
flow rate at 80%, 60%, 40%, 20% and the upstream and downstream pressdre 4nc then optain the sonic conductance C trom
this maximurn flow rate. Besides that, substitute each data ol others for the 1o rmula of subsonic flow in order 1o find b, then

obtain the critical pressure ratio b from that average.

Pressure gauge or
pressure convertor

Thermometer Differentia pressure: gauge or
5 . N
Pressure control S differentia pressure converter
equipment ads 3d /
—_— 3ds o
B Flow control valve
-~ ‘
1~ | {2 E ® >
) = j
Air supply  Filter - = SC:I:/gﬁ Flow meter
10ds 10d1 Vde 10d2 V3d2
f K
Pipe for measuring Equipment
temperature for test

Pipe for measuring  Pipe for measuring
pressure ir the pressure ir the
upstrearr side downstrean side

Fig. (1) Test circuit based on ISC 6358, JIS B 839(



Solenoid Valve Flow Characteristics

2.2 Effective area S
(1) Standards conforming to
JIS B 8390: 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
changes 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 area).
(3) Formula of flow rate

When

P2401 5 choked flow

P1+0.1

Q=120 X S(P1+0.1) (=223 o oeeeesseerseeessssssmssssessssssssssssssssssssns 3)
273 +t

When

P2+01 0.5, subsonic flow

P1+0.1

Q=240x S J(P2+ 0.1) (P1-P2) 293 e (4)

273 + t

Conversion with sonic conductance C:
S o 50X G ooeeeeeermmmmmmiiiieeeeee ettt e ettt e e bbb e (5)
Q : Air flow rate[dm3/min(ANR)], dm3 (cubic decimeter) of Sl unit is good to be described by ¢ (liter), too. 1 dm3 =1 ¢
S :Effective area [mm?2]
P1 : Upstream pressure [MPa]
P2 : Downstream pressure [MPa]
t  :Temperature [C]
Note) Formula for subsonic flow (4) is only applicable when the critical pressure ratio b is the unknown equipment. In the formula
by sonic conductance C (2), it is the same formula when b = 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 air of a certain pressure (0.5 MPa)
which does not go down below 0.6 MPa. At this time, measure 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 determine the effective area S by using the following
formula. The volume of air 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 5
P+0.1 ) ©)
S : Effective area [mm?2]
V' : Air tank capacity [dm3]
t  :Discharging time [s]
Ps : Pressure inside air tank Pressure control
before discharging [MPa] equipment
P :Residual pressure inside air tank
after discharging [MPa]

%
S=121 T log1o (

oo

Pressure switch
Thermometer

Control
circuit

. . . . . = _‘ [} 8 o) %

T :Temperature inside air tank Air supply  Filter Shut off £% £
. . C c

before discharging [K] valve Pressure gauge o5 o 5

or o9 oQ

pressure converter 23 23

s g 3 S

Timer (Clock) @ ‘% % 3
Pressure recorder o} o]
o i

Fig. (2) Test circuit based on JIS B 8390
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Solenoid Valve Flow Characteristics

2.3 Flow coefficient Cy factor

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

defines the Cv factor of flow coefficient by the following formule wnich is basec on the test conductec by the tes circui
analogous to ISO 6358.

Cv= e ()

a5 | PP+ Pa

11
P Pressure drop between the static pressure tapping ports [bar]
P1  Pressure of the upstream tapping port [bar gauge]
P2 Pressure of the downstream tapping port [bar gauge]:P2- P - P
Q Flow rate [dm?3’s standard condition]
Pa  Atmospheric pressure [bar absolute]
T1  Test conditions of the upstream absclute temperature [K]
is < P1 + Pa=6.5 0.2 bar absolute, T1=297 5K, 0.07 bar P 014 ba
This is the same concept as effective area A which 1ISO6358 stipulates as being applicable o-ly whe- the pressure drop is
smaller than the upstream pressure and the compression of ai* does not become a proplem

3. Equipment for process fluids
(1 Standards conforming to
IEC60534-2-3: 1997 Industrial process control valves. Pari 2. Flow capacity, Section Three-Test
procedures
JIS B 2005: 1995: Test method for the flow coefficieni 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 characteristics

AV factor' Value of the clean water flow rate represented by m3/s which rune through & valve (equipmeni tor test) when the
pressure difference is 1 Pa. It is calculated using the following formula
\] p

Av=Q T ~ R (8

Av  Flow coefficient [m?]
Q Flow rate [m3/s]
P Pressure difference [Pa]
p  Density of fluid [kg/m3]
(8) Formula of flow rate
It is described by the knewn unit. Also, the flow characteristics line shown in the Grap* (2).

In the case of liquig:
Q=1.9x10%Av S 9)

G

Q Flow rate [¢/min]

Av  Flow coefficient [m2]

P Pressure difference [MPa]

G Relative density [water = 1]

In the case of saturated aqueous vapor:

Q Flow rate [m3/s]

Av  Flow coefficient [m?]

P Pressure difference [Pa]

P71 Relative density [MPa]: P= P1 P2
P2 Relative density [MPa]
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Solenoid Valve Flow Characteristics

Conversion of flow coefficient:

AV =28 X 10 8 KV =24 X 10 B QY +rverrerrereeienenine ettt ettt st K

Here,

Kv factor: Value of the clean water flow rate represented by the m®* wnich -uns through the valve a1 5 tc 40°C when the
pressure difference is 1 bar

Cv factor (Reference values): It is the figures representing the flow rate of clean water by US gal/mi- wnict rdns throug- the
valve at 60°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 eac* other

3 ‘ 2 3
2 ///f 2
Upstream pressure
= p & p ////;/
> Pi=1MPa ///_/;/’
2 T
S ////// &
o= - 1114 5
BE 09 B, 0.6 1P, o Hoo EL
=6 08—Ex.2-—F7=0. aN— P08 ST
e S 0.7« % ¥ 0.7 6 1>_<
g « 06—P1=05MPa /)I// P =04 MPal 0.6 - i
(] ‘; 0.5 = I/X [ 05 ..@ S
§ I 04 = />< 4 ﬁ 04 25
S ' 1 P1=0.3 MPa Ex. 1 o= £
@5 ////< /\(/ ACT 11117 53
oc 03 71 03 2V
©
® = / P1=02MPa /" | =5
3 - e ! 2
= // - I =
g 0.2 Pg , 0.2 =
=1 Vv I
& Pi=0.1MPal, !
0.1 v 0.1
0.001 0.002 0.003 0.004 0.01 0.02 0.03 0.04 0.1
Pressure differential P [MPa]

Graph (2) Flow characteristics line

Example 1
Obtain the pressure difference when water 15 [¢/min] runs through the solenoic valve witt an Av = 45 x 1C°¢ [m?)
Since Qo= 15/45 = 0.33 [ /min], according to the Graph (2), if reading P when Qcis C.33 it will be .02 [MPal],

Example 2)

Obtain the flow rate of saturated aqueous vapor when P1=0.8 [MPa] 2= 0.008 [MPa wit- a solenoid valve with a~ Av=1.5x 107
[m?].

According to the Graph (2), if reading Qo when P1is 0.8 and Pis 0.008 it is C.7 [kg/M) Hence. the fiow rate G = 0.7 x .5 = 1.05
[kg/h].

(4) Test method
By attaching the equipment for testing with the test circuit show~ i1 Fig (3) and running water at £ to 40°C measure the flow rate
with a pressure difference of 0.075 MPa. However, the pressure difference needs ic be se witt & large enough difference so thal
the Reynolds number does not go below a range of 4 x 10*
By substituting the measurement results for formula (8) to figure oul Av

Thermometer Test range
r B
Pressure E(?uw;m?m Bressure
tap or tes tap

08—
6d

Throttle valve Flow Throttle valve
in the meter 2d in the
upstream side : i downstream

side
L 20d . K -0d N

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



Flow Characteristics

Note) Use this graph as a guide. In the case of obtaining ar accJrate flow rate refer to
pages 25 through to 29.

For Air
How to ~ead the graph
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Glossary

Pressure Terminology \

|

Others

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 pressure
is 0 MPa, this becomes the maximum operating pressure.

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
pipelines (line pressure).

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

. Proof pressure

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

Electrical Terminology

Apparent power (VA)

Volt-ampere is the product of voltage (V) and current (A).
Powar disgjpation (W): For ACC W - \:A-cnsA For DG W —
VAL

(Note) fneA chowe power factar cncA — 0 A

Surge voltage

A high voltage which is momentarily generatad in the shut-off
unit by shitting off the power

Enclosure

A degrea defined in the “IIS C 0920: Waterpronf test of
elecntric manhingry/appliannn and the degrep of pratention
against the intrusinn of snlid foreign objects”

IPRR: Nust tight, | ow jetpront type

‘I ow jetpront type”™ means that nn watar intrudes inside an
equiprent that could hinder fror operating narmally hy
means of discharging water for 3 minutes in the prescribed
ranner Take appropriam pmmnfinn meAaslira], since A
device is nnt usable in an environment where a water drop is
splashed

1 Material

NBR: Nit-ile rubber
FKM: Fluorc rdbber Trade name Viton® DAI-E.™ etc.
EPDIM Ethviene propbylene ~ubber
FTFE Polytetrafluoroethylene resin
Polyflon® etc
FEKM: Perfluoroelastomer
Trade name Kalrez® Chemraz®

Trade name Teflon®,

. Oil-free treatment

“he degreasing and washing of wetted parts.

. Passage symbol

In the JIS svmbo (| @I=M IN and OUT are in & blockec condi-
tion ( ) Bu1 actually in the case of reverse pressdre (O =IN)
there is & limit to the blocking

(4) is used tc indicate tha blocking of reverse pressure is no
possible
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Series VX31/32/33
Safety Instructions

The following safety instructions are intended to prevent a hazardous situation
and/or equipment damage. These instructions indicate the level of potential hazard
by all safety practices, including labels of "Caution", "Warning" or "Danger". To
ensure safety, please observe ISO 4414 Note 1) J|S B 8370 Note 2),

A Caution: Operator error could result in injury or equipment damage.

A Warnlng: Operator error could result in serious injury or loss of life.

A Danger " In extreme conditions, there is a possible result of serious injury or loss of life.

Note 1) ISO 4414: Pneumatic fluid power — General rules relating to systems
Note 2) JIS B 8370: General Rules for Pneumatic Equipment

/\ Warning

1. The compatibility of equipment is the responsibility of the person who

designs the system or decides its specifications.
Since the products specified here are used in various operating conditions, their compatibility with a
specific system must be based on specifications, post analysis and/or tests to meet a specific
requirement. The expected performance and safety assurance will be 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 and taking into consideration
the possibility of equipment failure when configuring a system. Be particularly careful in determining
the compatibility with the fluid to be used.

2. Only trained personnel should operate machinery and equipment.

The fluid can be dangerous if handled incorrectly. Assembly, handling or maintenance of the system

should be performed by trained and experienced operators.

3. Do not service machinery/equipment or attempt to remove components until
the safety is confirmed.

1. Inspection and maintenance of machinery/equipment should only be performed once measures to
prevent falling or runaway of the driven object have been confirmed. Measures to prevent danger
from a fluid should also be confirmed.

2. When equipment is to be removed, confirm the safety processes mentioned above, release the fluid
pressure and be certain there is no danger from fluid leakage or fluid remaining in the system.

3. Carefully restart the machinery, confirming that safety measures are being implemented.

4. If the equipment will be used in the following conditions or environment,
please contact SMC first and be sure to take all necessary safety precau-
tions.

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

2. With fluids whose application causes concern due to the type of fluid or additives, etc.

3. An application which has the possibility of having a negative effect on people, property, and
therefore requires special safety analysis.
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Precautions 1

Be sure to read this before handling.

3 Port Solenoid Valve for Fluid Control

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

1

/A\ Warning

. 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. This solenoid valve cannot be used for

explosion proof applications.

4. Maintenance space

The installation should allow sufficient space for maintenance
activities.

5. Liquid rings

In cases with a flowing liquid, provide a bypass valve in the
system to prevent the liquid from entering the liquid seal
circuit.

6. 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.

7. 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.

8. When the conduit type is used as equivalent

to an IP65 enclosure, install a wiring conduit,
etc.

9. When an impact, such as water hammer,

etc., caused by the rapid pressure fluctua-
tion is applied, the solenoid valve may be
damaged. Give an attention to it.

1.

/A\ Warning

Confirm the specifications.

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

2. Fluid

1) Type of fluid
Before using a fluid, confirm whether 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. If there is something you do not know,
please contact us.

2) Inflammable oil, Gas,

Confirm the specification for leakage in the interior and/or
exterior area.

. Selecion
/A Warning

3.

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 model, just
because the compatibility list shows the general case.
Fluid quality
The use of a fluid which contains foreign matter 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 80 to 100 mesh.
When used to supply water to boilers, substances such as
calcium and magnesium which generate hard scale and
sludge are included. 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.

4. Air quality

5.

6.

7.

1) Use clean air.
Do not use compressed air which includes chemicals,
synthetic oils containing organic solvents, salt or corrosive
gases, etc., as it can cause damage or malfunction.

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

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

Compressed air that includes excessive drainage may
cause malfunction of valves and other pneumatic equip-
ment. To prevent this, install an air dryer or after-cooler, 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 SMC’s “Best Pneumatics 2004” Vol. 14 catalog for
further details on compressed air quality.

Ambient environment

Use within the operable ambient temperature range. Confirm
the compatibility 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 against static electricity
Take measures to prevent static electricity since some fluids
can cause static electricity.

For the low particle generation specification,
confirm us separately.

Back page 2



Precautions 2

Al

Be sure to read this before handling.

3 Port Solenoid Valve for Fluid Control

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

/\ Caution

1. Leakage voltage
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

Leakage voltage

|

O

Power supply

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. The valve can be used in an ambient temperature of
between -10 to —-20°C, however take measures to
prevent freezing or solidification of impurities, etc.

2. When using valves for water application in cold
climates, take appropriate countermeasures to prevent
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 recommended to prevent a freezing condition in
which the dew point temperature is high and the ambient
temperature is low, and the high flow runs.

. Mountng |
/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. Be sure not to position the coil downwards.
When mounting a valve with its coil positioned downwards,
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.

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.

Back page 3

. Piping |
/\ Caution

1.

2.

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.

Install piping so that it does not apply pulling, pressing,
bending or other forces on the valve body.

Wrapping of pipe tape

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

Furthermore, when pipe tape is used, leave 1.5 to 2 thread
ridges exposed at the end of the threads.

Winding
direction

. 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
tightening torque shown below.

Tightening Torque for Piping

Connection threads Proper tightening torque N-m
Rc 1/8 7t09
Rc 1/4 12to 14
Rc 3/8 22to 24
Rc 1/2 28 t0 30

. Connection of piping to products

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

. Steam generated in a boiler contains a large

amount of drainage.
Be sure to operate it with a drain trap
installed.

. In applications such as vacuum and non-leak

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



Precautions 3

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

: I3 Port Solenoid Valve for Fluid Control

/\ Caution /\ Caution

1 As a rule, use electrical wire with a cross Grommet

sectional area of 0.5 to 1.25 mm? for wiring Class + coil: AWG18 Insulator ©.D 2.2 mm

Furthermore, do not allow excessive force to Class B coil: AWG20  Insulator G.D. 2 5 mm
be applied to the lines.
2. Use electrical circuits which do not generate &

i
~

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 responsiveness, stay within 5% of the rated value. The
voltage drop is the value in the lead wire section connecting

ki

the coil. Lead wire color
4. When a surge from the solenoid affects the Rated voltage o) 2

electrical circuitry, install a surge absorber DC (Class B only) Black Red
etc., in parallel with the solenoid. 100 VAC Blue Blue
Or adopt an option that comes with the surge voltage protec- 200 VAC Red Red
tion circuit. (However, a surge voltage occurs even if the surge Other AC Gray Gray
voltage protection circuit is For details, please consult  There is no polarity

with us.) :

DIN terminal (Class B only)

Since interna connections are as shown below for the DIN
ta'minal make coanections tc the pewear siinph accardingly

l\’cﬂ(")

IR\ ria)

J+

e

Terminal no. 1 2
DIN terminal +(9) - (+)

s Thare is no polaritv
a . lge nnmpmihln. heaw duty corde with cahle C.D o af tc 12
« .Ise the tiohteninc torques below fo- each section

Connector

/ Binding head screw with flange
- ‘ightening targiie 0.5 tn N F Nem

. )

]
/ —
| A
‘ )

7 { \

] I\\\ )

\Compatible cable Note'
’\ Washer (Cahle O N &R te 12 mm)
X \Rubber seal
~ \ Binding hear screw
S~ Tightening tarque 0 & te 0 F N.rr
\Gasket

Note) ~or ar outside cable diameter of &€ to 12 mm, remove the
intarna parts a” the rithheir eea hefare 1ising

Fack page 4



Precautions 4

: I3 Port Solenoid Valve for Fluid Control

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

Electrical Connections

/\ Caution

’ Conduit terminal ‘

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

wiring conduit, etc.

Terminal cover

Round head

combination screw

M3 Tightening torque
0.5t0 0.6 N-m

ety

o
f

< o0 <

8 [l & A
N

Round head

combination screw
M3 Tightening torque
0.5t0 0.6 N-m

View A-A
(Internal connection diagram)

Conduit

\When used as an IP65 equivalent, use seal (part no. VCW20-
15 B) to install the wiring condnit Alen, 11sa the tightening torque

bhalow for the condiit.

Class H el AWG1R
Class B cnil: AWG20

I ead wire

Conhduit terminal

Inatllater O N 2 2 mm

Insulator @.D. 2.4 mm

a1

Wiring condnit

L]

Seal (VCW20 15 6)
(BRore size G1/2 1ightening torque 0.5 to 0 68 N m)

Mnte) Pleace arder ggparataly.

Rack page 5

R Lead wire color
ated voltage D @
DC Black Red
100 VAC Blue Blue
200 VAC Red Red
Other AC Gray Gray
« There is no polarity for DC
Description Part no.
Seal VCW20-15-6

Grommet, Conduit Conduit
te*minal, DIN terminal

O —

o e—

A

Electrical Circuits

/A Cauticn

DC circuil

Grommet Conduit terminal,
DIN terminal

ZNR
S~

(-

< _so_
r

26+

Without electrical option

[ With surge voltage suppressor

Conduii terminal

DIN teminal

(+ = ¢

Light

With light

SOL

AC/Class R enil eirenil

Grommet, Conduit Conduit

ta‘minal, DIN tarminal

/

.

2ZNR

Reactifiar

element

4

\S(‘).

[ Without electrical option

AC/Class H ecoil cireuil

Grommeai, Candnij
Conduit terminal

PR

<80

Without electrical option

Conduit terminal

N

With light

\uight

<80
{

Conduiil terminai

DIN terminal ZNR
AR
4+ = ©
‘ /
’>Sok
-+ c |
\/ —ight

[With light/surge voltage suppressor

# Surge voltage sunpressor is attached to the
AC/Clace K raiy, ac a atandard

Conduil terminal DIN te*minal

ZNR Rectifie’
element

J/ /
% \SOL
N
\uight

With light

G'ammet,

Conduit terminal

ZNR
i ;
/ \SO.
r [

With surge voltage suppressor

Conduit terminal

ZNR

<80

\ Light

[ With light/surge voltage supressor



Precautions 5

Al

Be sure to read this before handling.

3 Port Solenoid Valve for Fluid Control

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

Operating Environment

/\ Warning

1. Do not use the valves in an atmosphere
having corrosive gases, chemicals, salt
water, water, steam, or where there is direct
contact with any of these.

. 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

N

Maintenance

/\ 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 contin-
uously.

3. Storage

In case of long term storage after use with heated water,
thoroughly remove all moisture to prevent rust and deteriora-

tion 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 touched directly.

droplets, 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 oil 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), ISO VG32.

Class 1 Turbine Oil (with no additive), ISO VG32

Classification of Viscosity
viscosity (cst) | according to 32
(40C) 1SO Grade

Turbine oil P-32
Turbine oil 32
Cosmo turbine 32
Kyodo turbine 32
Turbine oil 32
Stork turbine 32
Mitsubishi turbine 32
Turbine 32

Idemitsu Kosan Co.,Ltd.
Nippon Oil Corp.
Cosmo Qil Co.,Ltd.
Japan Energy Corp.
Kygnus Oil Co.
Kyushu Oil Co.
Nippon Oil Corp.
Showa Shell Sekiyu K.K.
Tonen General Sekiyu K.K. General R turbine 32
Fuji Kosan Co.,Ltd. Fucoal turbine 32

Please contact SMC regarding Class 2 turbine oil (with additives), ISO VG32.

/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
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. Demount the product.

2. Low frequency operation

Switch valves at least once every 30 days to prevent malfunc-
tion. Also, in order to use it under the optimum state, conduct
a regular inspection once a half year.

Back page 6



O

SMC Corporation

Akihabara UDX 15F,

4-14-1, Sotokanda, Chiyoda-ku, Tokyo 101-0021, JAPAN
Phone: 03-5207-8249 FAX: 03-5298-5362

URL http://www.smcworld.com

© 2007 SMC Corporation All Rights Reserved

Record of changes

« Changes of fluid and ambient temperature
For water, oil  Max. temperature 40C — 60C KZ

Specifications are subject to change without prior notice
and any obligation on the part of the manufacturer

C-DN 1st printing U orinting LG 120DN  Printec ir Japan

This catalog is printed on recycled paper with concern for the global environment.




	VX31/32/33
	Features
	Specifications
	Applicable Fluid Check List
	Air/Single Unit Type
	How to Order

	Air/Manifold Type
	How to Order

	Water/Single Unit Type
	How to Order

	Oil/Single Unit Type
	How to Order

	Oil/Manifold Type
	How to Order

	Steam/Single Unit Type
	How to Order

	Vacuum Pad/Single Unit Type
	How to Order

	Vacuum Pad/Manifold Type
	How to Order

	Construction Air, Water, Oil, Steam
	Dimensions, Air, Water, Oil Steam/Single Unit
	Dimensions Air, Oil/Manifold
	Replacement Parts, Air, Water, Oil, Steam
	Solenoid Valve Flow Characteristics
	Flow Characteristics for Air, Water
	Glossary
	Safety Instructions
	Precautions
	SMC Back Page




