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Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage.
These instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or “Danger.”
They are all important notes for safety and must be followed in addition to International Standards
(ISO/IEC)*1) , and other safety regulations.
*1) ISO 4414: Pneumatic fluid power -- General rules relating to systems.

ISO 4413: Hydraulic fluid power -- General rules relating to systems.

IEC 60204-1: Safety of machinery -- Electrical equipment of machines .(Part 1: General requirements)

ISO 10218: Manipulating industrial robots -Safety.

etc.

Caution indicates a hazard with a low level of risk which, if not avoided, could result
in minor or moderate injury.

A\ '
1

i

; Warning indicates a hazard with a medium level of risk which, if not avoided, could 1

A Warnin g result in death or serious injury. i
A\ |
1

1

1

Danger indicates a hazard with a high level of risk which, if not avoided, will result
Dang er in death or serious injury.

/N\Warning

1. The compatibility of the product is the responsibility of the person who designs the equipment or
decides its specifications.

Since the product specified here is used under various operating conditions, its compatibility with specific

equipment must be decided by the person who designs the equipment or decides its specifications based on

necessary analysis and test results.

The expected performance and safety assurance of the equipment will be the responsibility of the person who

has determined its compatibility with the product.

This person should also continuously review all specifications of the product referring to its latest catalog

information, with a view to giving due consideration to any possibility of equipment failure when configuring the

equipment.
2. Only personnel with appropriate training should operate machinery and equipment.

The product specified here may become unsafe if handled incorrectly.

The assembly, operation and maintenance of machines or equipment including our products must be

performed by an operator who is appropriately trained and experienced.

3. Do not service or attempt to remove product and machinery/equipment until safety is confirmed.
1.The inspection and maintenance of machinery/equipment should only be performed after measures to
prevent falling or runaway of the driven objects have been confirmed.

2.When the product is to be removed, confirm that the safety measures as mentioned above are implemented
and the power from any appropriate source is cut, and read and understand the specific product precautions
of all relevant products carefully.

3. Before machinery/equipment is restarted, take measures to prevent unexpected operation and malfunction.

4. Contact SMC beforehand and take special consideration of safety measures if the product is to
be used in any of the following conditions.

1. Conditions and environments outside of the given specifications, or use outdoors or in a place exposed to
direct sunlight.

2. Installation on equipment in conjunction with atomic energy, railways, air navigation, space, shipping,
vehicles, military, medical treatment, combustion and recreation, or equipment in contact with food and
beverages, emergency stop circuits, clutch and brake circuits in press applications, safety equipment or
other applications unsuitable for the standard specifications described in the product catalog.

3. An application which could have negative effects on people, property, or animals requiring special safety
analysis.

4.Use in an interlock circuit, which requires the provision of double interlock for possible failure by using a
mechanical protective function, and periodical checks to confirm proper operation.

2-
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Safety Instructions

/N\ Caution

The product is provided for use in manufacturing industries.
The product herein described is basically provided for peaceful use in manufacturing industries.
If considering using the product in other industries, consult SMC beforehand and exchange
specifications or a contract if necessary.
If anything is unclear, contact your nearest sales branch.

Limited warranty and Disclaimer/Compliance Requirements

The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance
Requirements”.

Read and accept them before using the product.

Limited warranty and Disclaimer

1.The warranty period of the product is 1 year in service or 1.5 years after the product is
delivered,whichever is first. ™
Also, the product may have specified durability, running distance or replacement parts. Please
consult your nearest sales branch.
2. For any failure or damage reported within the warranty period which is clearly our responsibility,
a replacement product or necessary parts will be provided.
This limited warranty applies only to our product independently, and not to any other damage
incurred due to the failure of the product.
3. Prior to using SMC products, please read and understand the warranty terms and disclaimers
noted in the specified catalog for the particular products.
*2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum

pad or failure due to the deterioration of rubber material are not covered by the limited
warranty.

Compliance Requirements

1. The use of SMC products with production equipment for the manufacture of weapons of mass
destruction(WMD) or any other weapon is strictly prohibited.

2. The exports of SMC products or technology from one country to another are governed by the
relevant security laws and regulation of the countries involved in the transaction. Prior to the
shipment of a SMC product to another country, assure that all local rules governing that export
are known and followed.

/\ Caution

SMC products are not intended for use as instruments for legal metrology.
Measurement instruments that SMC manufactures or sells have not been qualified by type approval tests
relevant to the metrology (measurement) laws of each country.

Therefore, SMC products cannot be used for business or certification ordained by the metrology
(measurement) laws of each country.
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VFR4000 Series
5 Port Solenoid Valve / Precautions 1

Be sure to read before handling.

Design / Selection |

9. Ventilation
Provide ventilation when using a valve in a confined area, such
as in a closed control panel. For example, install a ventilation

|
AWarning

1. Confirm the specifications.

Products represented in this catalog are designed only for use
in compressed air systems (including vacuum). Do not operate
at pressures, temperatures, etc., beyond the range of
specifications, as this can cause damage or malfunction. (Refer
to the specifications.) Please contact SMC when using a fluid
other than compressed air (including vacuum). We do not
guarantee against any damage if the product is used outside of
the specification range.

2. Actuator drive

When an actuator, such as a cylinder, is to be driven using a
valve, take appropriate measures (such as the installation of a
cover or the restricting of access to the product) to prevent
potential danger caused by actuator operation.

. Intermediate stops
For the 3-position closed center or double check valve types, it
is difficult to make the piston stop at the required position
accurately due to the compressibility of air.
Furthermore, since valves and cylinders are not guaranteed for
zero air leakage, it may not be possible to hold a stopped
position for an extended period of time. Please contact SMC if it
is necessary to hold a stopped position for an extended period
of time.

. Effects of back pressure when using a manifold
Use caution when valves are used on a manifold because
actuators may malfunction due to back pressure.
Especially when using a 3-position exhaust center valve or a
single acting cylinder take appropriate measures to prevent
malfunction by using it with an individual EXH spacer
assembly(VVFS4000-R-04-1,2).

. Holding pressure (including vacuum)
Since valves are subject to air leakage, they cannot be used for
applications such as holding pressure (including vacuum) in a
pressure vessel.

. Not suitable for use as an emergency shutoff valve,
etc.
The valves listed in this catalog are not designed for safety
applications such as an emergency shutoff valve. If the valves
are used in such applications, additional safety measures
should be adopted.

. Release of residual pressure
For maintenance and inspection purposes install a system for
releasing residual pressure. Especially in the case of the
3-position closed center valve or double check valve types,
ensure that the residual pressure between the valve and the
cylinder is released.

8. Operation in a vacuum condition

When a valve is used for switching a vacuum, take measures to
install a suction filter or similar to prevent external dust or other
foreign matter from entering inside the valve. In addition, at the
time of vacuum adsorption, be sure to supply a constant supply
of vacuum. Failure to do so may result in foreign matter sticking
to the adsorption pad or air leakage, causing the workpiece to
drop.

opening, etc., in order to prevent pressure from increasing
inside of the confined area and to release the heat generated
by the valve.

10. Extended periods of continuous energization

If a valve will be continuously energized for an extended period
of time, the temperature of the valve will increase due to the
heat generated by the coil. This will likely adversely affect the
performance of the solenoid valve and any nearby peripheral
equipment. Therefore, when it is continuously energized or the
energized period per day is longer than the de-energized period
use a DC specification valve. For applications such as
mounting a valve on a control panel, incorporate measure to
limit the heat radiation so that it is within the operating
temperature range. For example, the temperature will be high
when a 3 station manifold or larger is put next to other valves
and continuously energized.

If conflicting instructions are given in the “Specific Product
Precautions” or on the “How to Order Valves” page, give them

priority.

11.Do not disassemble the product or make any

modifications, including additional machining.
Doing so may cause human injury and/or an accident.

12.Resumption after along period of holding time

When resuming operation after a long period of holding time,
there are cases in which, regardless of whether the product is
in an ON or OFF state, there is a delay in the initial response
time due to adhesion. Conducting several cycles of running-in
operation will solve this problem. Please consider implementing
this before resumption.

ACaution

1. Precautions for 2-position double solenoid valves

If a double solenoid valve is operated with momentary
energization, it should be energized for at least 0.1 seconds.
However, depending on the piping conditions, the cylinder may
malfunction even when the double solenoid valve is energized
for 0.1 seconds or longer. In this case, energize the double
solenoid valve until the cylinder is exhausted completely.

. Leakage voltage

Take note that the leakage voltage will increase when a resistor
is used in parallel with a switching element or when a C-R
circuit (surge voltage suppressor) is used for protecting a
switching device because of the leakage voltage passing
through the C-R circuit. The suppressor residual leakage
voltage should be as follows.

3% or less of the rated voltage

20% or less of the rated voltage

Switching element

O OFF
-"_i Cc l_é‘.\
; -1
| B r soL
. RE AR ' .
gl
9

Power
supply
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VFR4000 Series

5 Port Solenoid Valve / Precautions 2

Be sure to read before handling.

| Design / Selection

ACaution

3.Solenoid valve drive for AC with a solid state output
(SSR, TRIAC output, etc.)
1) Current leakage
When using a snubber circuit (C-R element) for surge
protection of the output, a very small amount of electrical
current will continue to flow even during the OFF state.
This results in the valve not returning. In a situation where the
tolerance is exceeded, as in the above case, take measures to
install a bleeder resistor.
2) Minimum allowable load amount (Min. load current)
When the consumption current of a valve is less than the
output’s minimum allowable load volume or the margin is small,
the output may not switch normally. Please contact SMC.
4.Surge voltage suppressor
1) The surge voltage suppressor built into the valve is intended to
protect the output contacts so that the surge generated inside
valve does not adversely affect the output contacts. Therefore, if
an overvoltage or overcurrent is received from an external
peripheral device, the surge voltage protection element inside
the valve is overloaded, causing the element to break. In the
worst case, the breakage causes the electric circuit to enter
short-circuit status. If energizing continues while in this state, a
large current flows. This may cause secondary damage to the
output circuit, external peripheral device, or valve, and may also
cause a fire. So, take appropriate protective measures, such as
the installation of an overcurrent protection circuit in the power
supply or a drive circuit to maintain a sufficient level of safety.
2) If a surge protection circuit contains nonstandard diodes, such
as Zener diodes or varistor, a residual voltage that is in
proportion to the protective circuit and the rated voltage will
remain. Therefore, take into consideration the surge voltage
protection of the controller. In the case of diodes, the residual
voltage is approximately 1V.
5. Operation in low temperature conditions
It is possible to operate a valve in extreme temperatures, as low
as —10°C. Take appropriate measures to avoid the freezing of
drainage, moisture, etc., in low temperatures.
. Operation for air blowing
When using a solenoid valve for air blowing, use an external
pilot type. Use caution because the pressure drop caused by
the air blowing can have an effect on the internal pilot type
valve when internal pilot type valves and external pilot type
valves are used on the same manifold. Additionally, when
compressed air within the pressure range of the established
specifications is supplied to the external pilot type valve’s port,
and a double solenoid valve is used for air blowing, the
solenoids should be energized when air is being blown.

7. Mounting orientation
Mounting orientation is free.

8. Initial lubrication of main valve
The following initial lubricant has already been applied to the
main valve.

@Rubber seal, spool valve: Grease
Please consult with SMC, as there are some standard valve
products that use fluorine grease for food processing
equipment (NSF H-1).

. For the pilot EXH (PE) port
If the solenoid valve and the manifold’s pilot EXH (PE) port is
restricted extremely or blocked, abnormal operation of the
solenoid valve may occur.

| Mounting

AWarning

1. Operation manual
Install the products and operate them only after reading the
operation manual carefully and understanding its contents. Also,
keep the manual where it can be referred to as necessary.

2. Ensure sufficient space for maintenance activities.
When installing the products, allow access for maintenance.

3. Tighten threads with the proper tightening torque.
When installing the products, follow the listed torque
specifications.

4. If air leakage increases or equipment does not
operate properly, stop operation.

Check mounting conditions when air and power supplies are
connected. Initial function and leakage tests should be
performed after installation.

5. Painting and coating
Warnings or specifications printed or affixed to the product
should not be erased, removed or covered up.

Please consult with SMC before applying paint to resinous
parts, as this may have an adverse effect due to the solvent in
the paint.

Piping |

ACaution

1. Refer to the Fittings and Tubing Precautions (Best
Pneumatics No.7) for handling One-touch fittings.
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.
. Winding of sealant tape
When screwing piping or fittings into ports, ensure that chips
from the pipe threads or sealing material do not enter the
piping.Also, if sealant tape is used, leave 1 thread ridge
exposed at the end of the threads.
. Using closed center
For closed center,
check the piping to prevent
air leakage from the piping
between the valve and the cylinder.

2.

Winding
direction

VFR4000-OMH0003-D



VFR4000 Series
5 Port Solenoid Valve / Precautions 3

Be sure to read before handling.

| Piping | 2. Lubrication amount

ACaution

5. Connection of fittings
When screwing fitting into the valve, tighten it as follows.
1) When using a fitting other than SMC fitting, follow the
instructions given by relevant fitting manufacturer.

If the lubrication amount is excessive, the oil may accumulate
inside the pilot valve, causing malfunction or response delay.
So, do not apply a large amount of oil. When a large amount of
oil needs to be applied, use an external pilot type to put the
supply air on the pilot valve side in the non-lube state. This
prevents the accumulation of oil inside the pilot valve.

2) When screwing the Rc thread or fitting, follow the | Air Supply

procedures below to tighten it.
Tighten with the proper torque shown below.

AWarning

Connection Proper tightening torque 1. Type of fluids
thread (N-m) Please consult with SMC when using the product in applications
Rc 1/8 7t09 .
other than compressed air.
Rc 3/8 2210 24 2 When th . | t of drai
RC 1/2 28 t0 30 . en there s a large amount ot drainage.

6. Piping to products Compressed air containing a large amount of drainage can

When piping to a product, avoid mistakes regarding the supply
port, etc.
| Wiring

AWarning

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

cause malfunction of pneumatic equipment. An air dryer or water
separator should be installed upstream from filters.
3. Drain flushing

If condensation in the drain bowl is not emptied on a regular
basis, the bowl will overflow and allow the condensation to enter
the compressed air lines. It cause malufunction of pneumatic
equipment. If the drain bowl is difficult to check and remove,
installation of a drain bowl with an auto drain option is

before use. ) )
recommended. For compressed air quality, refer to SMC’s Best
ACaution Pneumatics catalog.
1. Polarity 4. Use clean air.

. . ) Do not use compressed air that contains chemicals, synthetic
When connecting power to a solenoid valve with a DC P Y

specification and a light or surge voltage suppressor, check for
polarity. If there is polarity, take note of the following.
With diode to protect polarity:
If the polarity connection is wrong, the valve will not operate.

2. Applied voltage
When electric power is connected to a solenoid valve, be
careful to apply the proper voltage. Improper voltage may cause
malfunction or coil damage.

3. Check the connections.
Check if the connections are correct after completing all wiring.

4. External force applied to the lead wire
If an excessive force is applied to the lead wire, this may cause
faulty wiring. Take appropriate measures so that a force of 30 N
or more is not applied to the lead wire. When instructions are
given in the Specific Product Precautions, follow these
specifications.

| Lubrication

AWarning

1. Lubrication

1) All valves have been lubricated for life by the manufacturer
and therefore, do not require lubrication while in service.

2) If a lubricant is used in the system, use class 1 turbine oil (no
additive), ISO VG32. Once a lubricant is used in the system,
lubrication must be continued because the original lubricant
applied during manufacturing will be washed away. If turbine oil
is used, refer to the Material Safety Data Sheet (SDS) of the oil.
Please contact SMC for details about class 2 turbine oil (with
additives) 1ISO VG32.
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ACaution

1. When extremely dry air is used as the fluid,
degradation of the lubrication properties inside the
equipment may occur, resulting in reduced reliability
(or reduced service life) of the equipment. Please
consult with SMC.

2. Install an air filter.

Install an air filter upstream near the valve. Select an air filter
with a filtration size of 5um or smaller.

3. Take measures to ensure air quality, such as by
installing an aftercooler, air dryer, or water
separator.

Compressed air that contains a large amount of drainage can

cause malfunction of pneumatic equipment such as valves.

Therefore, take appropriate measures to ensure air quality,
such as by providing an aftercooler, air dryer, or water
separator.
4. If excessive carbon powder is seen, install a mist
separator on the upstream side of the valve.
If excessive carbon powder is generated by the compressor, it
may adhere to the inside of a valve and cause it to malfunction.
For compressed air quality, refer to SMC’s Best Pneumatics
catalog.
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VFR4000 Series

5 Port Solenoid Valve / Precautions 4

Be sure to read before handling.

Operating Environment

|
AWarning

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

. Do not use in an environment where flammable gas
or explosive gas exists. Usage may cause a fire or
explosion. The products do not have an explosion
proof construction.

. Do not use in a place subject to heavy vibration
and/or shock.

. The valve should not be exposed to prolonged

sunlight. Use a protective cover. Note that the valve

is not for outdoor use.

Remove any sources of excessive heat.

.If itis used in an environment where there is
possible contact with oil, weld spatter, etc., exercise
preventive measures.

. When the solenoid valve is mounted in a control
panel or its energized for a long time, make sure
ambient temperature is within the specification of
the valve.

ACaution

1. Temperature of ambient environment
Use the valve within the range of the ambient temperature
specification of each valve. In addition, pay attention when
using the valve in environments where the temperature
changes drastically.
. Humidity of ambient environment
* When using the valve in environments with low humidity, take
measures to prevent static.
« If the humidity rises, take measures to prevent the adhesion of
water droplets on the valve.

i

Maintenance

|
AWarning

1. Perform maintenance inspection according to the
procedures indicated in the operation manual.

If handled improperly, malfunction and damage of machinery or
equipment may occur.

Removal of equipment, and supply/exhaust of
compressed air
When components are removed, first confirm that measures are
in place to prevent workpieces from dropping, run-away
equipment, etc. Then, cut off the supply pressure and electric
power, and exhaust all compressed air from the system using
the residual pressure release function.

For 3-position closed center, exhaust the residual pressure
between the valve and the cylinder.
When the equipment is operated after remounting or
replacement, first confirm that measures are in place to prevent
lurching of actuators, etc. Then, confirm that the equipment is
operating normally.

BN e

3.

4.

5.

Low frequency operation

Valves should be operated at least once every 30 days to
prevent malfunction. (Use caution regarding the air supply.)
Manual override

When the manual override is operated, connected equipment will
be actuated.

Operate after safety is confirmed.

If the volume of air leakage increases or the valve
does not operate normally, do not use the valve.
Perform periodic maintenance on the valve to
confirm the operating condition and check for any air
leakage.

B
0O
2
5
S

1.

N

w

Drain flushing
Remove drainage from the air filters regularly. (Refer to the
specifications.)

. Lubrication

In the case of rubber seals, once lubrication has been started, it
must be continued. Use class 1 turbine oil (with no additives),
VG32. If other lubricant oil is used, it may cause a malfunction.
Please contact SMC for information on the suggested class 2
turbine oil (with additives), VG32.

. Manual override operation

When switching a double solenoid valve via the manual override
operation, instantaneous operation may cause the

malfunction of the cylinder. It is recommended that the manual
override be held until the cylinder reaches the stroke end
position.

VFR4000-OMH0003-D



VFR4000 Series

ISpecific Product Precautions 1
Be sure to read this before handling.

| Lead Wire Connection |

A Caution

Plug-in type (With terminal block)
If you remove the junction cover D on the sub-plate, you will see
the plug-in terminal block @ attached to the inside of sub-plate.

e Applicable crimp terminal
Type E, T: 1.25-3, 1.25-3S, 1.25Y-3N, 1.25Y-3S
(Round shape or Y shape crimp terminal cannot be used for
Type D.)

DIN terminal block type (VFR4010)
e Male pin terminal of DIN terminal block of solenoid valves are
wired as shown below. Connect to corresponding terminal on
the connector.

Ground Terminal no.| Internal wiring
- 1 SOL. A side
140} 2 2 SOL. B side
e The following markings are on the terminal block. s 3 COM
Connect with corresponding power side. 3 =/ Ground

e Can be used as either “+COM” or “~COM".
Applicable cable
Cross section of the wire: 0.5 to 1.5 mm?
Cable O.D.: g8 to 910

o Applicable crimp terminal shown below.

B side solenoid

; 2 232%3%
-~ Common (COM) terminal 3
- A side solenoid 5 gr - Corresponding to
avj
= o= R1.25-3 of JIS C 2805
g 4 mm or more
§ 032%3°
o Although “A-", “B+” and “B-" marks are indicated on the 5 T4 E‘
terminal block, this can be used as either “+COM” or E J'S'T' Mig. Co., Ltd.
COM € 4mmormore Equivalent to R1.25-3
“« 5

e Applicable terminal:
1.25-3.5M, 1.25Y-3L, 1.25Y-3M e Proper tightening torque of the connector
Connector set screw 0.5 t0 0.6 N-m
Terminal screw 0.5 t0 0.6 N-m
¢ Incorrect connection of “COM terminal” (DIN terminal no. 3)

can cause damage on power source circuit.

Non plug-in type (VFR4040)

e Type G: Lead wire comes directly from the solenoid part.
Connect it with the power source. Grommet with DC voltage
surge voltage suppressor has polarity. Connect red lead wire
to + (positive) side and black to — (negative) side. Terminal block type

Remove cover (1), over terminal block (2)

Surge voltage suppressor attached to the inside of body.
DC Connect with corresponding power side.
————o '?f)d For a type with light and
3 % Diade 3 surge voltage suppregsor,
O Black ] straightly pull out the light
———© ) and surge voltage

suppressor substrate (3)
e Type E, T, D, Y: In the case of DIN terminal block and and then connect them.
terminal block, there is no polarity of positive [+] and negative

[-]. Connect no. 1 and no. 2 terminals with corresponding

A side B side
terminal block terminal block

power side.
With With
o Applicable cable O.D. DIN terminal terminal
Type T: g6 to 8 mm b|ock ?IOCR

Type E: 2.3 to 2.8 mm (4
Type D,Y: 945 to g7 mm  Groundy

VFR4000-OMH0003-D



VFR4000 Series

Specific Product Precautions 2

Be sure to read this before handling.

| Light/Surge Voltage Suppressor

Used as a 3 Port Valve

A Caution

Plug-in type
(VFR4000)

Light/Surge

voltage
Suppressol

Non Plug-in type

(VFR4010)  (VFR4040)
Light/Surge t(i)?tr:éfurge
voltage suppressor

suppressor_ %"

ke [0
VFRAT0-5
Voltage Light/Surge voltage suppressor
SOL.A
. A
Slngle Varistor
solenoid
AC COM
Double SOL.A oA Bo SOL.B
solenoid } % %ﬂrislcrcc?)MVarismr# %
SOL.A . A
Single !. N Var\stof’h_)
VQI;C solenoid (% | . COM
or SOL A SOL B
less | Double ‘ék o ‘) (* 3 #L >
solenoid Varlslor 9 Varistor|
VFR4(110-E
Voltage Light/Surge voltage suppressor
SOL.A
Single Var\st?r
solenoid
AC COM
Double SOL.A oA Bo SOL.B
solenoid ﬁ %’aristorj_\ BVaristoj# ﬁ
[e
SOL.A
2 [oomeon| P
VDC COIVI
or SO_L :_x_ _SO_L B
less | Double e ) ‘* 5
lenoid Varistor \.'arlslor
S0 oA Bo
) ()
VFR4040
Voltage Light/Surge voltage suppressor
SOL.Aor SOL.B, ,
AC Varistor
: o COM

24 VDC or less

SOL.AorSOL.B _ A

Egl Varlstor
COM

Light/Surge voltage suppressor is not available for grommet

type.

A Caution

Plugging one of the cylinder ports (A or B) enables use as a
normally closed (N.C.) or normally open (N.O.) 3 port valve. It
is convenient when 3 port valve is needed on a manifold, etc.,
but it can’t be used in special applications such as using as a
non-leakage valve. Use it with the exhaust port leaving open.

Plug B port A port
Type o
acszion N.C. N.O.
® (A4 2(B) (M4 2(B)
3|2
25 E
@
3 (EA)5 1 3(EB) (EA)5 1 3(EB)
ksi (P) P
3
=
=3
=
(A)4 (A4 2(8)
@
el
(A A e Ly A
(EA)5 1 3(EB) (EA)5 1 3(EB)
(P) (P)

How to Exchange Solenoid Valves,
Pilot Valve Assemblies

A Caution

How to exchange solenoid valves
elLoosen set screw and take solenoid valve out vertically,
otherwise it may cause damage to the solenoid valve. Never
remove valve at an angle.
e\When mounting solenoid valve on to the base, plug pin
assembly (base-side) into receptacle assembly (body-side)
vertically.

Solenoid valve

Tightening Torque
for Mounting Bolt
1.4N-m

How to exchange pilot valve assemblies
Possible to exchange pilot valve assemblies like the following
figures.
Note) Do not change the rated voltage.

VFR4000-OMH0003-D




VFR4000 Series
Specific Product Precautions 3

Be sure to read this before handling.

Change Direction of DIN | Lead Wire Connection

Connector/Cable Entry

A Caution

[Type 01T with Terminal Block|
Remove junction cover of manifold, exposing terminal block
attached to the manifold block. Lead wires from solenoid valve are

A Caution

Unscrew retaining screw, pull off outer cover, rotate connector
block through 180°. Replace cover and tighten screw.

connected with the terminals on upper side of terminal block. (On
Interface Regulator | PP (

the terminal block, lead wire is connected with both A and B sides
of solenoid valve in accordance with the corresponding markings
A and B on the block.)

Connect each lead wire of power side corresponding to respective

A Caution

Specifications

Interface regulator ARBF4050 solenoid valve on the lower terminal block.
Regulating port A B P Terminal block wiring specifications is in accordance with COM.
Maximum operating pressure 1.0MPa (1) Terminal block
Model marking A— B+ B-
Set pressure range 0.1~0.83MPa (2) wels
. . -5~60°C VFR4100 A side COM
Ambient and fluid temperature !
(No freezing) (3) ] ]
Port size for connection of pressure gauge Rc 1/8 VFR4200 A side COM B side
3
Weight (kg) 0.72 VFR4200 A side COM B side
Effective area at supply side (mn?) P—A 35 31 26 eApplicable terminal:
S at P,= 0.7 MPa/P,=0.5MPa P—B 31 31 24 1.25-3,1.25-3S, 1.25¥-3N, 1.25Y-35
eAlthough “A-", “B+” and “B-" marks are indicated on the terminal
Effective area at exhaust side(mn?) | A>EA 55 block, VFR4000 can be used as either “+COM” or “~COM”.
SatP,=0.5MPa B—EB 45

Note 1) Maximum operating pressure of solenoid valve is 0.9MPa.

S ) i _
Note 2) Set the pressure within operating pressure range of 1 [y —
) . p p gp 9 Ao —dh b0
solenoid valve.
Note 3) Solenoid valve: Max. 50°C O

Note 4) Synthesized effective area with 2 position.
Note 5)

» Operate an interface regulator only by applying pressure
from the “P” port of the base, except when using it as a
reverse pressure valve.

» To combine a pressure center valve and the A and B port
pressure reduction interface regulator, use the ARBF4000
model.

» To combine a reverse pressure valve and an interface
regulator, use the ARBF4000 model. The P port pressure
reduction cannot be used.

» When combining a double check valve and an interface
regulator, use a manifold or sub-plate as a basis, and stack
them in the following order; the perfect spacer — the

JiCHE

ll € B
odw@/ég

interface regulator — the valve.

» When a closed center valve is combined with the interface
regulator’s A, B port regulation, note that it cannot be used
for intermediate stops of a cylinder because there is
leakage from relief port on the regulator.
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VFR4000 Series

Specific Product Precautions 4

Be sure to read this before handling.

Lead Wire Connection

A Caution

[Type 01C Circular Connector|

e\When multi-connector is used, mass-termination between power
supply side and solenoid valve can be done. This saves the
wiring connection labor.

e\Wire connection

specifications

Lead wire for both solenoid A and B sides in manifold are

connected to co

nnector terminal as COM specifications.

Stations

Applicable plug assembly

I.é

" (Option)

Multi-connector \

VVFS2000-30A-0J

Manifold

terminal no.

internal wiring um{{ﬂ%i
:

SOLA , 7 SOLA , 7
e SOLE 50LB
Connector ¢ “”’“‘“{ com o2t "“““5[ coM o 18

Connector
___terminal ne.

Air release valve
i

Connector
terminal no.

G
H

2
Pressure switch

Control unit ——

SOLA 5

SOLB pe

L]

2 yums{w :

SOLA

A SOLA g
SOLB
v SOLB
3 stnlms{ CoM E?D 3 stations

SOLA . ., SOLA 11
SOLB SOLB
{ COM 10 cOM 10
{ SOLA 14 [ SOLA 14
5 siations m 15 staions F:W&Lo 15
COM 13 CoM 13

/ 5
Y

S

[Type 01F D-sub Connector|

eMIL standard type D connector (Terminal: 25 pins) has wide
exchangeability and saves wiring labor.

e\Wire connection specifications
Lead wire for both solenoid A and B sides in manifold are
connected to connector terminal as COM specifications.

(W)
Fig. (2) @
Stations
Applicable plug assembly
(Option)
'@\vvzsaooo-zm-m
D-sub connector
Connector Connector
Manifold terminal no. . - :ern]m‘al no.
. - soLa | ir relaase vaive
internal wiring ‘smm{ W:\ﬁu i“ = m—c;
Connector 'g Pressure switch
terminal no. 3

SOLA 46
SoLB

2 — 15

SOLA SOLA .
SOLB SOLB

16

SOLA 4 SOLA 1o
SOLB SOLB 5

dsters [ HEE S &° s [ BB §
COoM 19 COM 19

7 7
5 SOLB - SOLB
ssstors [ s0LB 20 st {;Xi% 2

SOLA SOLA

asmums{

SOLA

Sae sare o !
S0LB o anuns{ v~ S0LE o o

22 COM_; 22

SOLA SOLA
20 20
SOLB 5 SOLB 2
e - ST s~ ot
~vSOLA vSOLA
: M;J(![ TsolE 53
25 sislors com 53

~~_SOLE ng

Max 8
stations COM

Note 1) Maximum number is 8 stations.
Note 2) It is used as +COM and COM.
Note 3) Station numbers are started from D side although

connector is mounted on D or U Side.

; M2.6 x 0.45

SOLA 4o SOLA 4 4q
; S0LB § 20, SOLE
7ot S8 5 7 e [T
soLA SOLA
Max. 8 SOLB 25 Maxd SOLB & 23
sisions CoM_— 12 stalons com_, )2

Note 1) Maximum n

umber is 8 stations.

Note 2) It is used as +COM and —COM.
Note 3) Station numbers are started from D side although
connector is mounted on D or U Side.

Applicable Plug Assembly (Option) Applicable Plug Assembly (Option)
Assembly part no. | Cable length Component parts
Assembly part no. | Cable length Component parts
VVZS3000-21A-1 1.5m
VVFS2000-30A-1 1.5m
VVFS2000-30A-2 3m - VVZS3000-21A-2 3m
e g 2088371 1 pc. VVZ53000-21A-3 5m
VVFS2000-30A-3 5m | Cable clamp 206138-1 1 pe. V25300051 A Gm ] Mg MIL standard ype D connector
Number of terminals: 25 pins
VVFS2000-30A-4 7m Socket 66101-2 24 pcs. " )
- ) VVZS3000-21A-5 10m Cable: 25 cores x 0.3 mm
VVFS2000-30A-5 * 10m Cable VGTF 24 cores x 0.75 mm
VVFS2000-30A-6 15m made by Tyco Electronics AMP K.K. VVZ53000-21A-6 15m
VVZS3000-21A-7 30m
VVFS2000-30A-7 20m VVZS3000-21A-8 20m
= Option Option
Cable Color List of Each Terminal No. Cable Color List of Each Terminal No.
Terminal no. i]2]3[4]5][6|7[8]9[10[11[12]13 Terminal ho. T 121314151617 8loli0l11112
Lead wire color _|Orange|Orange BIad:JB\ack (Green| Green| Red | Red | Blue | Blue | Yellow | Yellow |Brown Lead wire color | Black|Brown| Red | Orange | Yelow| Pinle| Blue | Purple| Gray [ White [Wiite | ellow
Dot marking | — [Yes| — [Yes[— [Yes| —[Yes| — [Yes[ — [Yes| — Dot marking | — | — | — | — | — | — | — |Wnite]Black |Black | Red | Red
Terminalno. |14 | 15|16 17| 181920 |21 |22| 23 | 24 Terminalno. [13[14[15[16[17[18[19][20]21[22[23 (2425
Lead wire color | Broun| Whits | White | Pink| Pink | Gray| Gray Sy b Sey e Light geen| Light green Lead wire color |0 Yellow |Pink |Blue |Purple|Gray|Orange| Red |Broun | Pink| Gray Black it
Dot marking | Yes| — |Yes| — |Yes| — |Yes| — |Yes| — | Yes Dot marking | Red Black [Black|White] — | — [Black White]White| Red | Red [White] —

_‘I‘I_
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VFR4000 Series
Construction

Be sure to read this before

Al

Construction
1
2 position single 2 position double
VFR41010 VFR42010
A4 2(B) (A 2(B)
(EA)5 1 3(EB) (EA)5 1 3(EB)
(P) (P

3 position closed center/exhaust center/pressure center
Closed center: VFR4300
(A)4 2(B)

(EA)S 1 3(EB)
(P

Exhaust center: VFR44010
(A)4 2(B)

AT

(EA)S 1 3(EB)
(P

Pressure center: VFR45010 U a

(A)4 2(B) ﬁ D b 9

5 4 1 2 3 E -
(EA) (A) (P} (B) (EB)

(EA)S[ E;)B{EB] This figure shows a closed center type.

Component Parts Component Parts

MNo. Description Material MNote MNo. Description Material MNote
1 [ Bedy Aluminum die-casted Platinum silver 5 | End plate Resin Black
2 | Sub-plate Aluminum die-casted FPlatinum silver 6 | Junction cover HResin
3 | Spool valve Aluminum, NER 7 | Light cover Resin
4 | Adapter plate Resin Black 8 | Spool spring Stainless steel
Replacement Parts
- . Part no.
Ho. Description Material VFRaiCOl VFR42000 VFR430/440 /4501
9 | Gasket NER VFR4000-32-3 VFR4000-32-3 VFR4000-32-3
10 | Hexagon socket head screw Mol Steel AXT335-1-1181 (M4 % 40) AXT335-1-1141 (M4 x 40) AXT3I35-1-113#1 (M4 x 40)
11 [ Pilot valve assembly — Refer to *How to Order Pilot Valve Assembly” on page 13.
— | Sub-plate assembly — Refer to “How to Order Sub-plate Assembly” on page 13.

Note) For the VFR4000 series, it requires 4 pes.

_12_
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Al

How to Order Pilot Valve Assembly

VFR4000 Series
Construction

Be sure to read this before

| l | [ L CE-compliant
Coil rated voltage ¢ Electrical entry, Light/Surge voltage suppressor l Manual override I:;I CE Comp;‘m Tor)
Symbol| Rated voltage ) Indicator| With surge| Applicable | CE- . Non-locking
I :
1_[100 vaC, 50/60 Hg| [ Electrical entry | Nigy | Fateor| valve model|comnt| | NI | push type e Eﬁfféfzeev";ﬂ’;gag ’
2 |200VAG, 50/60 Hz| | g * Plug-in - = g;gig?g Y Non-locking SUppressor:
3 | 11010 120 VAC, 5060 Hz | [ — = — A | pushtype A D/DZ/DO/DOZ,
4 [220VAC, 5060 Hz| [gg| ~ Grommet = ) — (Extended) Y/YZ/YO/YOZ, F only.
5 24VDC E ) — — — g | Locking type B Symbol
6 12VDC gz | Grommetterminal g [ ] — (Tool required) Symbol | Applicable valve model
7 |240 VAC, 50/60 Hz % Conduit terminal %+ — c LockiLng type C Nil VFR4000
For other rated voltages, —p — — ® (Lever) VFR4O10
please consult with SMC.[——- VFRA4[] [—g— 1 VFR4040
Dz DIN terminal o o L]
DO | | = — | | @ |
DOZ o @ [ ]
Y — — [ = VFR4000, VFR4100: Pilot valve assembly is
YZ DIN terminal [ ] [ ® all plug-in (F).
YO | (DIN43650B type) | — — []
YOZ o @ [ ]

How to Order Sub-plate Assembly

<Side ported>

S VFR4000-P-

PR vFs4000-S-

Bottom ported>

[ i

Pilot type

Nil

Internal pilot

R

External pilot

Note) » Bottom ported is not available for
external pilot.
* Mounting bolts and gaskets are not

included.

04]
04

VFR4000-P—- B |04

STl VFs4000-S- B [04]

—e Thread type

Nil Rc

G

NPT

=H(Z|m

NPTF

Piping port
(P, A, B port)

03 38

04 1/

EA, EB port ¥3

_13_
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TROUBLE SHOOTING

Trouble phenomenon

" Faulty operation ||——>|Pilotvalveis not operated.

|_

Cause expected

Remedy

(1)

()]

—>| Blown fuse of disconnection lead wire

(©)]

—>| Poor contact at contactor wire or connection part

()]

—>|Broken coil wire

(6)

Though pilot valve does shift,
main valve will not shift or wilbe
sluggish.

—>| Foreign matter caughtin armature

:ILow pilot pressure

()

—>|Swollen spool packing

(8

—>| Excessive supply oil amount

(14)

—>| Intrusion of foreign matter

(1)

Wrong Pressure supplied X port. (In the case of

—>|Burnt coil

l_

external pilot specification)

(15)

—>|Higher voltage or wrong coil used

9

Leakage

1 Air leaks through EXH. port
I [3(EB), 5(EA) port] of main valve.

—>| Coil splashed by water

(10)

,|W0rn spool packing

()

—>| Intrusion of foreign matter

(1)

—>| Spool valve has not completely shifted.

@,

—>|Air leaks throuth gasket.

Air leaks through EXH. Port (PE
port) of pilot valve

—>|Poor seal on actuator (cylinder, etc.) side

(12

|—>| Insufficient bolt tightening

(13)

—>|Worn pilot valve packing

q Foreign matter caughtin pilot valve packing

Abing continuous buzzing sound

Buzzing

"—> is emitted when the power is

turned on.

J
|Foreign matter caughtin core
1

(6)

:IWorn coil

—>|Low line voltage

=TT =T

(€3]

-14 -
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REMEDY

No. Remedy

(1) |Regulate voltage, so that the voltage at the time of the operationbecomes specifications range.

(2) |Re-wire correctly.

(3) [Replace part.

(4) |Replace part or re-wire positively.

(5) |Replace valve.

(6) |Replace pilot valve assembly.

(7) |Adjust pressure so that pilot pressure will fall within operating pressure range during opretation.
-If worng oil used, completely air blow to remove oil and replace valve. After valve is replaced,
use turbine oil class 1 (ISO VG32).

(8)

-When a large quantity of drain is given and cannot carry out drain omission surely, install either
an auto-drain or a dryer. The valve should be replaced.

(9)

Check voltage. Replace pilot valve assembly.

(10)

Protect the valve so that water does not splash the coil. Replace pilot valve assembly.

(11)

To remove foreign matter, clean the pipe by air blow. Replace valve.

(12)

Repair or replace actuators.

(13)

Isolate the valve and re-tighten the bolts.

(14)

Lessen the oil supply amount to the degree that oill does not spout out of the exhaust port
[3(EB), 5(EA), PE port]. *In the case of N.O. specification, 1(P) port.

(15)

Supply specified pressure to X port.
(Single solenoid, 3 position: 0.2 to 0.9 MPa, Double solenoid: 0.1 to 0.9 MPa)

If no improvement is achieced in spite of the above countermeasure, inside of the valve may have some
abnomality. In this case, stop using the balbe immediately.

If any of followings are carried out, inside of the valve may have some failure. In this case, stop usig the
valve immediately.

1. Voltage out of rated voltage has been used.

2.
3.
4.

Oil other than specified one has been lubricated.

Lubrication has been stopped intermediately, or lubrication was suspended temporary.

Water splashed directely.

. Strong impact was given.

. Alien substance such as drain and particle got into. Drainor garbage invaded a valve.

- Prohibitted way of using the balbe which is written at "Precautions"” section in this operation manual

was carride out excluding above -mentioned.

In addition, in the case of trouble, please send it back to the supplier for repair or replacement.

- 15 -
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