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"Each of the values above indicates use at ordinary temperatures with tap water. Example of how to use the performance curves:
Note 1: With cycles at 2Hz or more

Note 2: After initial suction of liquid operation at 1 to 7Hz, it can be used with
operation at lower cycles. Since a large quantity of liquid will be pumped
out, use a suitable throttle in the discharge port if problems occur to control
the flow.

With low number of operating cycles, even a valve with a small Cv factor
can be operated.

2.2 Examples of Performance Curves

4 Construction

Air exhaust port
(AIR EXH)
AN

A\ Warning
Example for PA3##0 (Automatically operated type):

e  The compatibility of pneumatic equipment is the responsibility

of the person who designs the pneumatic system or decides its
specifications.
Since the products specified here can be used in various operating
conditions, their compatibility with the specific pneumatic system must
be based on specifications or after analysis and/or tests to meet
specific requirements.

Find the pilot air pressure and pilot air consumption rate for a discharge rate of
6L/min and a total lifting range of 0.25MPa. [The transfer fluid is tap water
(viscosity 1mPa's, specific gravity 1.0).]

Air supply port
< (AIR SUP)

r \

Switching valve

Note 3: Pilot valve B

Pilot valve A

1. First mark the intersection point for a discharge rate of 6L/min and a lifting
range of 0.25MPa.

Control unit

4 Discharge port
™ (FLUID oUT)

SUIES
Lol

Fig.2 Air operated type flow rate characteristic graph

selections from the flow rate characteristic graphs.

Fig.7 Air operated type
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5 Installation

A\ Warning ]

Do not install the product unless the safety instructions have been
read and understood.

5.1 Operating Environment

A\ Warning |

e Do not use in the following environments, as this can cause
failure.

a) Locations with an atmosphere of corrosive gases, organic solvents or
chemical solutions.

b) Locations where there is contact with sea spray, water or steam.

c) Locations where ultraviolet deterioration or overheating of resin may
occur due to direct sunlight.

d) Locations near heat sources with poor ventilation (heat sources should
be shielded by heat insulating material).

e) Locations with impact or vibration.
f) Locations with excessive moisture and dust.

¢ Do not use the product submersed in water (liquid). Otherwise, liquid
will enter the openings inside the product resulting in malfunction.

e Using very dry compressed air as the pilot air may affect the reliability
(service life) of the equipment, because the lubrication characteristics
inside the equipment will deteriorate. Please consult with SMC when
using very dry compressed air as the pilot air.

A\ Caution

¢ Fluid leakage

a) Take measures to deal with leakage. Fluid may leak when the pump is
in operation due to aging of the diaphragm, etc. Take measures so that
leakage in this type of situation will not have an adverse effect on
equipment or personnel.

b) Be careful not to touch fluid that has leaked. Depending on the
operation conditions there is a danger of burns or other injury to the
skin if hot fluids or chemicals, etc., are touched

¢ Perform periodic inspections to confirm normal operation.

It may otherwise become impossible to assure safety in the event of
unexpected malfunction or miss operation.

5.2 Mounting
A\ Warning

a) Mount the pump horizontally with the mounting foot at the bottom.

b) Secure all specified mounting positions when using this product
because the reciprocal motion of the diaphragm propagates.

c) If the propagation of the vibration of the pump is not acceptable, insert
vibrating-isolating rubber when mounting.

4 Installation (continue)

¢ Ensure sufficient maintenance space.

a) When installing and mounting, be sure to allow the space required for
maintenance and inspections.

b) Do not drop, bump or apply impact when handling.

c) Never mount in a place that will be used as a scaffold during piping
work.

d) Damage can be caused if subjected to an excessive load.
5.3 Piping

Automatically operated type (Fig. 8)
<Starting and Stopping> Refer to circuit example (1) Fig.8

1.  Connect air piping to the air supply port <AIR SUP> and
connect piping for the fluid to be transferred to the suction port
<FLUID IN> and the discharge port <FLUID OUT>.

2. Using a regulator set the pilot air pressure within the range of
0.2 to 0.7MPa. Then the pump operates when power is applied
to the 3 port solenoid valve of the air supply port <AIR SUP>,
the sound of exhaust begins from the air exhaust port <AIR
EXH> and fluid flows from the suction port <FLUID IN> to the
discharge port <FLUID OUT>. The ball valve on the discharge
side should be open for the pump to operate. The pump
performs suction even without priming (Dry state suction lifting
range: max. 1 m). To restrict exhaust noise, attach a silencer
(AN20-02: option) to the air exhaust port <AIR EXH>.

3. To stop the pump, exhaust the air pressure being supplied to
the pump by the 3 port solenoid valve of the air supply port
<AIR SUP>. The pump will also stop if the ball valve on the
discharge side is closed.

Circuit example (1

3 port
N/| solenoid vaive
Regulator =

Air filter %

<

Process

Y

Ball valve
D

AR PUTP ¢y

Air supply

!

1 <>

\ <>

) 1
1

Silencer Throttle Strainer

Transfer fluid

Circuit example (2

Process pump
1

Fig.8 Piping diagram of automatically operated type

4 Installation (continue)

<Discharge flow rate adjustment>

1. Adjustment of the flow rate from the discharge port <FLUID
OUT> is performed with the ball valve connected on the
discharge side or the throttle connected on the air exhaust side.
For adjustment from the airside, use of the silencer with throttle
ASN2 (port size 1/4”) connected to the air exhaust port <AIR
EXH> is effective. Refer to circuit example (1).

2. When operating with a discharge flow rate below the
specification range, provide a by-pass circuit from the
discharge side to the suction side to ensure the minimum flow
rate inside the process pump. With a discharge flow rate
below the minimum flow rate, the process pump may stop due
to unstable operation. Refer to circuit example (2) (Minimum
flow rates: 56-PA3##0 1L/min, 56-PA5##0 5L/min).

<Reset button>
1. When the pump stops during operation, press the reset button.
This makes it possible to restore operation in case the
switching valve becomes clogged due to foreign matter in the

supply air.
Air operated type (Fig. 9a & Fig. 9b)

< Starting and Stopping > Refer to circuit examples

1. Connect air piping "*®" to the pilot air supply ports <P1>, <P2>
and connect piping for the fluid to be transferred to the suction
port <FLUID IN> and the discharge port <FLUID OUT>.

2. Using a regulator set the pilot air pressure within the range of
0.1 to 0.5MPa. Then, the pump operates when power is applied
to the solenoid valve “°*®2 of the pilot air supply port and fluid
flows from the suction port <FLUID IN> to the discharge port
<FLUID OUT>. At this time, the ball valve on the discharge side
is in an open state. The pump performs suction with its own
power even without priming. (Dry state suction lifting range: 56-
PA3##3 up to 1m, 56-PA5##3 up to 0.5m N %) To restrict

exhaust noise, attach a silencer to the solenoid valve air
exhaust port.

3. To stop the pump, exhaust the air pressure being supplied to
the pump with the solenoid valve of the air supply port.

Note 1: When used for highly permeable fluids, the solenoid valve
may malfunction due to the gas contained in the exhaust.
Implement measures to keep the exhaust from going to the
solenoid valve side.

Note 2: For the solenoid valve, use an exhaust centre 5 port valve, or
a combination of residual exhaust 3 port valve and a pump
drive 4 port valve. If air in the drive chamber is not released
when the pump is stopped, the diaphragm will be subjected to
pressure and its life will be shortened.

Note 3: When the pump is dry, operate the solenoid valve at a
switching cycle of 1 to 7Hz. If operated outside of this range,
the suction lifting height may not reach the prescribed value.

<Discharge flow rate adjustment>
1. The flow rate from the discharge port <FLUID OUT> can be
adjusted easily by changing the switching cycle of the solenoid
valve on the air supply port.

Circuit example (1

5 port solenoid valve
(Exhaust centre)

Regulator
Process pump Ball valve
Air filter P1 FLUID OUT I|>- -<
: ' P2 FLUID IN

1}

Strainer

AUV

Transfer fluid

[
Fig. 9a Piping diagram of air operated type

4 Installation (continue)
Circuit example (2)

3 port 4 port
solenoid valve solenoid valve
Regulator -
_ bsd Process pump
Air filter % — P1 FLUID OUT
< - »
| - ] . [
1 ~ ~ 1 Lol P
Air supply R § § FLUID IN
Strainer
Transfer fluid

[
Fig. 9b Piping diagram of air operated type

A\ Caution

¢ Before piping make sure to clean up chips, cutting oil, dust etc.

¢ When installing piping or fittings, ensure sealant material does not enter
inside the port. When using seal tape, leave 1.5 to 2 threads exposed
on the end of the pipe/fitting.

e Exhaust: When using automatically operated type ensure that a metal
silencer is used. If the silencer is not directly connected to the body, the
silencer must be grounded.

¢ Connection of piping to products

When connecting piping to a product, refer to catalogue or Installation and
maintenance manual to avoid mistakes regarding the supply port, etc.

Always fasten threads with the correct tightening torque

Connection threads Proper tightening torque N*m
1/4" 12t0 14
3/8” 221024
1/2" 28 to 30
3/4" 28 to 30
5.4 Air supply
A\ Warning

e Use clean air. Do not use compressed air that contains chemicals,
synthetic oils containing organic solvents, salts or corrosive gases, etc.,
as these can cause malfunction or damage the equipment.

e Compressed air that includes a large amount of condensate water can
cause malfunction of valves and other pneumatic equipment. As a
counter measure install an air dryer upstream of the pump.

¢ In situations where a large amount of carbon dust is generated from the
compressor, install a filter (5 microns) at the upstream side of valves to
remove it otherwise, it can adhere to the interior of valves and cause
malfunctions.

¢ Refer to the SMC "Air Cleaning Equipment" catalogue for further details
on air quality.

¢ Use within the operating pressure range. The equipment being used
determines the operating pressure range. Operation beyond this range
can cause damage, failure or malfunction, etc.

5.5 Storage

A\ Caution
In case of long term storage after use with water, etc., first thoroughly
remove all moisture to prevent rust and deterioration of rubber materials.
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4 Installation (continue)

5.6 Lubrication

A\ Caution

The pump can be used without lubrication.
Do not lubricate the air operated type.

If lubricating the pump, continue lubrication.

If lubricating the automatically operated type, use turbine oil Class 1
(with no additives) ISO VG 32, and, be sure to continue lubricating the
pump.

5.7 Fluid
A\ Warning

Confirm the fluid to be used.

Be sure to confirm the specifications, as the fluids to be used differ
depending on the product. When different fluids are used,
characteristics change and this can cause problems during operation
(See Section 7 for ‘Applicable Fluids’).

Fluid quality

If fluid is used which contains particles, problems such as malfunction
and seal failure may occur due to wearing of valve seats and sticking,
etc. Install a suitable filter (strainer) immediately before the pump, as a
general rule filtration of 150-200um should be used.

Fluid properties

a) Do not use strong acids, strong bases or chemicals that can affect
humans.

b) When flammable fluids are transferred, give consideration to leakage
during operation, and strictly prohibit flames. There is a danger of fire
or explosion due to accidental leakage of the fluid.

¢) When flammable fluids are transferred and the diaphragm is damaged
due to ageing. The fluid can enter the air circuit and be exhausted by
the pump. In this case the exhaust gas can contain flammable vapour,
ensure that the exhaust is piped to a safe area.

e Trapped fluid

When the system is stopped there may be cases where fluid can be
trapped after the pump. Ensure a by-pass or safety valve is used to
relieve a pressure increase.

Be sure to observe the maximum operating pressure.

Operation above the maximum operating pressure can cause damage.
In particular, avoid application of pressure above the specifications
caused by water hammer.

<Examples of Pressure Reduction Measures>

1. Use a water hammer relief valve or reduce the valve's closing
speed.

2. Absorb impact pressure by using elastic piping material such as
rubber, or an accumulator, etc.

6 Outline Dimensions (mm)

6 Maintenance (continue)

¢ Perform demounting of the product in accordance with the
procedures below.

a) Shut off the fluid supply and release the fluid pressure in the system.

b) In the case of the automatically operated type, shut off the air supply
and exhaust the compressed air in the pilot piping.

c) Demount the product.

¢ Transfer of dangerous fluids.

In case a dangerous fluid such as a strong acid or base is transferred

6 Maintenance (continue)

7.3 Spare Parts

56-PA3##0 / Automatically operated type  56-PA5##0 / Automatically operated type

Diaphragm kit (PTFE) KT-PA3-31 Diaphragm kit (PTFE) KT-PA5-31
Diaphragm kit (NBR) KT-PA3-32 Diaphragm kit (NBR) KT-PA5-32
Check valve kit KT-PA3-36 Check valve kit KT-PA5-36
Switching valve KT-PA3-37 Switching valve KT-PA5-37
assembly kit assembly kit

Pilot valve kit KT-PA5-38 Pilot valve kit KT-PA5-38

56-PA3##3 / Air operated type 56-PA5##3 / Air operated type

Diaphragm kit (PTFE) KT-PA3-31 Diaphragm kit (PTFE) KT-PA5-31

Check valve kit KT-PA3-36 Check valve kit KT-PA5-36

by mistake, do not disassemble the product. There is a danger of
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Fig.10 56-PA3##0 Automatically Operated Type
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Fig.11 56-PA5##0 Automatically Operated Type

7 Maintenance

7.1 General Maintenance

A\ Warning

If handled improperly, compressed air can be dangerous. Only qualified
personnel should perform maintenance of pneumatic systems.

Before performing maintenance, ensure the supply pressure is shut off
and all residual air pressure is released from the system.

A\ Caution

Perform maintenance in accordance with the procedures in the
maintenance manual specific to each ‘Process Pump’ model. If
handled improperly, this can cause damage or malfunction in
machines and equipment, etc. (Contact SMC for the specific
maintenance manual.).

After maintenance apply operating pressure and power to the
equipment and check for proper operation and possible air leaks. If
operation is abnormal, verify product set-up parameters.

Do not make any modification to the product.

Do not disassemble the product, unless required by the maintenance
manual.

Do not step on or place heavy objects on the unit.
The equipment may be deformed or damaged.

Discharge drainage regularly.

If drainage accumulates in upstream filters, piping or other areas
malfunction or unexpected trouble in the process pump can occur due
to splash over into the downstream side, etc. Therefore, the amount of
drainage and operation of auto drains should be checked every day.

serious injury if personnel come into contact with the remaining fluid.

7.2 Service life and replacement of consumable parts

e When the pump exceeds the number of service life cycles (*), the
diaphragm deteriorates and malfunction may occur. Furthermore, when
aging damages the diaphragm, the fluid escapes to the pilot air side,
and it may become impossible to start the pump again. Using the
number of service life cycles for reference, replace parts as soon as
possible.

e Contact SMC for the special maintenance parts list and replace them in
accordance with the maintenance manual.

Diaphragm Discharge per

PTFE NBR cycle

Series

56-PA3##0 automatically operated type 100 million cycles 50 million cycles Approx. 0.04L

56-PAS##0 automatically operated type 50 million cycles 50 million cycles Approx. 0.10L

56-PA3##3 air operated type 50 million cycles Approx. 0.022L

56-PA5##3 air operated type 50 million cycles - Approx. 0.09L

Note: These values are for pilot air pressure of 0.5MPa, ordinary temperatures, and tap water,
where 1 cycle is one reciprocal motion. This may be shorter depending on the type of fluid and
operating conditions, etc.

Calculation of reference service life (days) of diaphragm:

Example 1: 56-PA3##0 automatically operated type (PTFE diaphragm)
Discharge flow rate 5 L/min and operating 8 hours per day,

Reference service life (days) =

A (amount of discharge per cycle) x B (reference number of cyclesin service in service life)
Flow(L /min) x Operating time per day (hour) x 60 (min)

_0.04x100,000,000
5x8x60

=1666 days

Example 2: 56- PA5##3 air operated type (PTFE diaphragm)

Operating frequency of solenoid 5Hz and operating 8 hours per day,

Reference service life (days) =

B (reference number of cyclesin service life)
Operating frequency of solenoid (Hz) x 60 (sec) x Operating time per day (hour) x 60 (min)

_ 50,000,000
5x60x8x60

=347 days

Note: After performing maintenance confirm that the process pump is operating normally, and,
ensure there is no leakage.

8 Applicable Fluids

A\ Caution

Select the wetted parts materials according to the transfer liquid you use to
determine the model: -

a) For the liquid contact areas, aluminium is suitable for oils, and stainless

steel is suitable for solvents and industrial water.

b) For the diaphragm material, NBR is suitable for inert liquids, and PTFE is

suitable for non-permeating liquids.

c¢) Use fluids that will not corrode the wetted parts materials.

Since the possible applicability may vary depending on operating conditions,
be sure to confirm by means of tests.

These products are not suitable for use in medical applications or with food
products.

Possible applications will change depending on additive agents. Take note
of additives.

Possible applications will change depending on impurities. Take note of
impurities.

Mixing of foreign substances will shorten service life. Operate without
foreign substances.

When transferring liquids subject to coagulation, take measures to prevent
coagulation inside the pump.

Material and fluid compatibility for series 56-PA3##0/PA3##3/PA5##0/PAS##3

56-PA3110 /3113 56-PA3120 56-PA3210 /3213 56-PA3220

Model

56-PA5110 /5113 56-PA5120 56-PA5210 / 5213 56-PA5220

Body material Aluminium (ADC12) Stainless steel (SCS14)

_ ) PTFE NBR PTFE NBR
Diaphragm material
Ethyl alcohol Methyl ethyl ketone
§ Toluene Acetone, Flux
EX Compatible Cutting oil Isopropy! alcohol
= liquids Brake fluid Turbine oil Inert solvents Industrial water
g (High penetration (High penetration Inert solvents
_g liquids)* liquids)*
-& Cleani Ivent:
= Cleaning solvents eaning solvents S Solvents
g Water, Acids, Bases W:(t;ieé,sSBog/seensts, C(;ré%sslv%ggglsds Acids, Bases
!_EJ- Incompatible High I?§J$§a“°n High permeation | High permeation High Iﬁ)qe&ggatlon
] liquids High penetration . liquids . . liquids . High penetration
w liquids High penetration | High penetration liquids
HN liquids liquids HSAI
Corrosive liquids Corrosive liquids Corrosive liquids

Note: The air operated type can also be used for highly permeable liquids. In that case,
since the exhaust air will include gas from the fluid, which permeates the diaphragm,
implement measures to keep the exhaust air from going into the solenoid valve side.




56-PA-TFM24GB

9 Contacts

AUSTRIA
BELGIUM
BULGARIA
CZECH REP.
DENMARK
ESTONIA
FINLAND
FRANCE
GERMANY
GREECE
HUNGARY
IRELAND
ITALY

(43) 2262 62280-0
(32) 3355 1464
(359) 2 974 4492
(420) 541 424 611
(45) 7025 2900
(372) 651 0370
(358) 207 513513
(33) 1 6476 1000
(49) 6103 4020
(30) 210 271 7265
(36) 23 511 390
(353) 1 403 9000
(39) 02 92711

LATVIA
LITHUANIA
NETHERLANDS
NORWAY
POLAND
PORTUGAL
ROMANIA
SLOVAKIA
SLOVENIA
SPAIN
SWEDEN
SWITZERLAND
UNITED KINGDOM
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(371) 781 77 00
(370) 5 264 8126
(31) 20 531 8888
(47) 67 12 90 20
(48) 22 211 9600

(351) 21 471 1880
(40) 21 320 5111

(421) 2 444 56725
(386) 73 885 412
(34) 945 184 100

(46) 8 603 1200
(41) 52 396 3131
(44) 1908 563888

http// www.smceu.com (Europe)



