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High vacuum components

Safety precautions

Always read this section before starting use.
Refer to Intro 9 for the general cautions.

Design and selection

C 1. Confirming specifications )

A\ WARNING

® Incorrect selection and handling of devices may cause
problems with this product and problems in the users
system. Confirm that the regulator specifications and
the users system are compatible before use.

® Confirm the compatibility of materials used for wetted
area and the fluid used.

® Use the product within the fluid temperature and working
pressure range in specifications.

(2. Working media )
4\ CAUTION

® This product is designed to control vacuum or inert
gas. Using other fluids (active gas, liquids, solids, etc.)
may disrupt the products operation or performance
could drop. Confirm the compatibility of materials used
for wetted area and the fluid used. If the working fluid
could solidify, check that no problems in use exist before
starting.

® Avoid using fluids causing crystals to accumulate in
piping.

C 3. Selection )
A\ CAUTION

® When controlling the valves responsiveness,
check port size and length, as well as flow rate
characteristics of the operation solenoid valve for
control.

® The inside of the cylinder and the bellows are directly
connected to the atmosphere. Make sure there is
no blockages in the connection holes (2 holes just
below the control port) connecting the bellows to the
atmosphere.

® Use air piping and fittings suitable for working
temperature.

Installation and adjustment

(1. Installation )
A\ WARNING

® Incorrect installation and piping will cause product
problems, may cause problems in the users system,
and may cause death or serious injury. The user is
responsible for ensuring that the operator has read
the instruction manual and fully understands the
system.
After installation, conduct an appropriate function test
to confirm that the product is correctly installed.

@® High temperature specification

® Handle with care as the valve body will become hot
due to the fluid temperature. Make sure that the
valve bodys temperature has cooled sufficiently
before removing the valve.

A\ CAUTION

® This product is assembled in a clean room after
precision cleaning.
Open the clean pack in the package box in a clean
environment immediately before installation.

® Pipe the valve so that excessive force is not applied
to the flange. Fix heavy objects or mounted parts that
vibrate so that the torque is not directly applied to the
flange.
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® Durability could drop if this product is used where
there is continuous vibration. Pipe the product so
that excessive vibration and impact are not applied.

@ High temperature specification

® When thermally insulating the valve, only insulate the
body. If the cylinder is insulated, proper operation
may not be maintainable. Therefore, please use
caution.

C2. Direction when connecting piping (for some models) )
&\ CAUTION

@ The vacuum valve is basically designed so all ports can be
used as connection ports to the vacuum pump. However,
with some models (below), the port for connection to the
vacuum pump is limited to one direction.

Falbe 1Models with limited vacuum pump connection port Brg. 1>

m Vacuum pump connection port

AVPT712-50K | Bottom port (Refer to fig.1)

AVB812-80K | Bottom port (Refer to fig.1) [ ]

AVP812-80K | Bottom port (Refer to fig.1) Side
HVB612-12F-12B A port port
HVB712-15F-15B A port 1

| o co—

If connecting the models in the above table Bottom port
to a port that it is not designated to;problems such as
defective sealing or malfunction may occur.



( 3. Ensuring space )
A\ CAUTION

® Ensure sufficient space for installation, removal,
piping, and wiring work.

® Ensure sufficient space for maintenance and
inspection.

( 4.Piping )

A\ CAUTION

m |f dirt or burrs get on pipes or in the areas during
piping, the valve seat or O-ring may be damaged;and
cause leaks from the valve seat. Carefully remove
any dirt or burrs before installing the valve.

® Pipe the product so that the pipe tension,
compression, and bending, etc., are not applied to the
valve body.

® Handle with care so that the vacuum flange seal
surface is not damaged. AVB**7, MBV#*17, EVB
flange surfaces have a 0.1-0.2 mm step (concave
shape) for seal surface protection.

® Durability may decrease depending on the exhaust flow.
Therefore, we recommend that you use the bellows
side as the exhaust side (except for models with limited
vacuum pump connection port).
Please perform sufficient checks, as durability will
vary depending on working conditions.

® When work is completed, always carry out a leak
inspection and confirm that there are no leaks.

® Check that no dirt, scratches, or burrs get on the seal
before tightening the fitting in the following procedures:

(1) Tightening the fitting

@ When the gasket material of JXR fitting is nickel or SUS316,
screw in the nut manually until the gasket contacts the
bead section, and then tighten another 1/8 turn using a tool.
(Contact CKD if other materials are to be used.)

Female nut Bead
Gland | a Z /]Z(
\ \
N\

® Double barbed fitting
Check that the front ferrule, back ferrule, and nut are properly
attached, and then insert the tube until it contacts the back of
the product. After tightening the nut manually, tighten another
1%4 turn with a tool.

Cap nut
/
|

\
|

Front ferrule Back ferrule Tube

(2)After tightening the fitting, always carry out a leak
inspection and confirm that there are no leaks.

High vacuum components

Individual precautions

( 5. Solenoid valve )
A\ CAUTION

® High-temperature warning during energizing solenoid
valves coil
@ Coil section of solenoid valves (HVB/HVL) will generate
heat when energized. Models using the H Class
specification coil (some HVB models) become especially
hot when energized. Beware of direct contact, it may
cause burns.

® Precautions for wiring solenoid valve

(1) As a reference, use a lead wire with nominal cross-
section area of 0.5 mm?or larger. Check that no
excessive force is applied to leads.

(2) Use with in allowable voltage range. Use exceeding the
allowable voltage range may cause malfunctions or coil
damage.

(3) Provide an appropriate circuit breaker (such as a fuse)
on the control circuit side to protect electrical equipment.

(4) Using a switching circuit that does not generate contact
chattering improves solenoid valve durability.

(5) If the electric circuit is not susceptible to the solenoid
surge, provide measures such as inserting a surge
absorber parallel to the solenoid.

C 6. Air piping )
A&\ CAUTION

m Refer to the instruction manual and pipe connection
ports correctly.

@ Failure to observe this could lead to operation faults.

® When connecting pipes, wrap sealing tape in the
clockwise from threads starting 2 pitches inside from
the end of piping threads.
@ If sealing tape protrudes from pipe threads, it could be cut

when screwed in. This could cause the tape to enter and
lead to faults.

| | Solid Solid
| liquid liquid
\ f' sealant sealant

g

e

& BN

® Tighten pipes with the appropriate torque.

© Pipes must be connected with the
appropriate torque to prevent air
leakages and screw damage.

@ First tighten the screw by hand to
prevent damage to screw threads,
then use a tool.

[Reference value] Please refer to the instruction manual.

Connection screw | Tightening torque (N°m)

M5 1t01.5
Rc1/8 3to5
Rc1/4 6to 8
Rc3/8 13to 15
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High vacuum components

During use and maintenance

C1. Using this product)
A\ WARNING

® Always use this product within the specified range.

&\ CAUTION

® Do not step on valves, etc., or place heavy objects on
them.

® Do not over tighten the manual valve. Over tightening
can cause damage to the valve.

@® High temperature specification

® Screw hole on the surface of the body side is not for
securing. Please do not use.

® When using the AVB*47 adjusting nut, make sure the
valve body has cooled sufficiently before adjusting.

( 2. Maintenance/inspection )

A\ WARNING

® Always carry out the work as specified in the
instruction manual.

® Read instructions and precautions included with the
product before use or maintenance.

® Make sure to remove the operating air and fluid
before maintenance.

14« CKD

A\ CAUTION

® Conduct the periodic inspections below to ensure
optimal performance of the valve.
(1) Confirm that there are no leaks outside of the valve.
(2) Confirm that there are no leaks from the valve seat

(internal leaks).

(3) Confirm that valve operation is smooth.
(4) Confirm that no pipes or valve screws are loose.
(5) Confirm that the O-ring is not worn or corroded.

® Be careful not to damage any parts when removing
deposits.

m |f damage is anticipated before designated durability,
perform maintenance and inspections as soon as
possible.

® Please use CKDS specified parts for maintenance
parts. Refer to the structural drawing/repair parts/
maintenance parts list.

m Please contact CKD or the nearest distributor
regarding maintenance parts.

( 3. Solenoid valve )
A\ CAUTION

® Precaution regarding solenoid valve electric wiring

connection electric shock

@ If electric wiring connection parts (bare live parts) of the
solenoid valve (HVB/HVL) are touched, electric shock can
occur.
Always disconnect the power supply before starting
disassembly inspection.
Do not touch the live parts with wet hands.




Safety precautions

| Proximity switch/T2H/T2V/T3H/T3V |

Please make sure to read the safety precautions in Pneumatic cylinder I"

(No. CB-029SA) before use.

Design and selection

A\ WARNING

® Application, load current, voltage, temperature,
impact, environment, etc., exceeding the
specifications will result in damage or operation
faults. Use the device as instructed in specifications.

® Do not use this product in flammable atmosphere.
Switch doesnt have explosion proof structure. Never
use in any atmosphere with explosive gas as it can
lead to explosions.

A\ CAUTION

® Check when using for an interlock circuit.

When using the cylinder switch for an interlock signal,
requiring high reliability, provide mechanical protection or
use a double interlock, installing a switch (sensor) other
than the cylinder switch as protection against faults.
Execute inspection regularly to check that the normal
operation is done.

® Check the contact capacity.
Do not use a load that exceeds the switchs maximum

contact capacity. It can cause failure. The switch may not
light if the load is less than the rated current value.

® Check the contact capacity.

@ Provide a protection circuit when connecting an inductive
load (relay, solenoid valve), as surge voltage is generated
when the switch is turned OFF.

@®Diode usa ®Whan using condenser, resistor
Brown line Blue line Brown line Blue line

volia @
ge
DC 0
Appliad ()
Qo votlagm T ooy
DC 1 h
AC ) 1
) Il
B ;
: | User wiring i !
0 [ |
L Protochw cht I, o
""" General rectifying diode S i
HITACHI Ltd VOBC or equavalent product. : © 1 Nenrwiing

T Protective circult (Spark quenching
circuit)

LA |

Recommended value C condenser
0031001 uF

R resistance to 3 KO

'OKAYA Blectric Industries XEB1K1
or equivalent product

@ Provide a protection circuit when connecting a capacitive load
(capacitor), because rush current will occurs when the switch
is turned ON.

© When the wiring length increases, wiring capacity is reached
and rush current is generated. This can damage switch or
reduce lifetime. Provide a contact protection circuit if the
wiring length exceeds values in Table 1.

Switch Voltage Wire length
T DC 50m
7.5 AC 10m
Talbe 1

@ Using choke coils

@ Using resistors

Brown line

@Choke coils
L =several hundred H to several mH
o ing high-# i

@ Rush current limiting resistor
R +argest resistance that load circuit can
tolerate

Refer to supplement page 29 of the Pneumatic Cylinders catalog
(CB-029SA) for contact protecting circuit specifications.

® Avoid using in an environment exposed to water.
© Operation faults could occur due to insulation faults.
® Avoid use in environments containing oil or chemicals.

@ The switch could be adversely affected (insulation fault,
malfunction caused by swelling of filled resin, hardening of
lead sheath, etc.) if used in an environment containing oil,
coolant, cleaning fluid, or chemicals. Contact with CKD about
such an environment.

® Do not use in a high-impact environment.

When using the reed switch, an impact of 294 m/s” or more
applied during use could output a signal for an instant

(1 ms or less), or could turn it OFF. It may be necessary
to use a proximity switch depending on the working
environment. Contact with CKD.

® Do not use where surge is generated.

If there is a device (magnetic lifter, high-frequency induction
furnace, motor, etc.) that generates a large surge near the
valve with a proximity switch, circuit elements in the switch
could deteriorate or be damaged. Take measures against
the surge-generating source.

® Check the accumulation of iron chips and contact of
magnetic material.

If a large amount of iron chips, such as cutting chips or
welding spatter accumulate or if magnetic objects (material
attracted to magnets) are present around the valve with
switch, the magnetic force in the valve is lost, and the
switch’s operations may be inhibited.

@ Note the proximity of valves. When using more than two
valves with switches adjacently in parallel, observe the
indicated allowable spacing.

@ Switches could malfunction because of bidirectional magnetic
interference.

A\ CAUTION

®m Sources of magnetism such as steel plates near the
switch could cause the valve to malfunction. Keep at
least 10 mm away from the valve.
(Same for all bore sizes)

10 mm or over

) e
A
)
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High vacuum components

m |f valves are adjacent, the switch could malfunction. ® Qutput circuit protection
Check that following distance is maintained between ® When an inductive load (relay, solenoid valve) is
valve surfaces. connected, a surge voltage is generated when the switch
(Same for all bore sizes) is turned OFF. Provide the following protective circuit.

20 mm or over 20 mm or over

LE

Brown

- @®Diode
1 Black 1 8] @ | DHITACHI Ltd.V06C
Switch o =
Blue s or equavalent product

Example with surge absorbing element
combined with inductive load.

Position of switch
10 mm or over 10 mm or over

@ When a capacious load (capacitor) is connected, rush
current is generated when the switch is turned ON.
Provide the following protective circuit.

Position of switch

T3
® Check the magnetic environment. Brown
@ When installing valves with switches adjacently in parallel w Black - @:
or if magnetic material moves near valves with switches, Blue RTIC ©
mutual interference may occur and affect detection : )
accuracy. Rems?ant‘;e R_(Q) must be larger than the following
equation in this case.

® Check internal voltage drops caused by serial V_ o
connections. 0.05

@ When connecting several 2-wire type switches in
serial, the switch voltage drop is the total voltage drop
of all connected switches. The voltage applied to the

© Provide the following protective circuit if the lead wire
length exceeds 10 m.

load is the voltage obtained by subtracting the voltage
drop at switches from the power voltage. Check load T2
specifications and determine the number of switches to
be connected.

@ When connecting several 3-wire serial proximity
switches, the switch’s voltage drop is the total voltage
drop of all connected switches, as with the 2-wire
switch. The current that flows to the switch is the total
of the connected switchs current consumption and load

@Using choke coils
L

current, as shown below. Check load specifications and @ Choke coils
determine the number of switches to be connected so that L several hundred pH to several mH
the maximum switch load current is not exceeded. Outstanding high-frequency characteristics

@ The light turns ON only when all switches are ON.

Drg. 1 When itis T3 eUsing resistors

i)
[

| Power | Power
consumption

DC powar
o for load and
Black Loadcument | oep

@Rush current limiting resistor
R =Largest resistance that load circuit can tolerate

Black Load current +

consumption current
B ; Blue
Black ).
o Load current + :::Tfﬂzm ®Using resistors
Load curment + consumption Within 2 m
G Blue current x (n- 1)

® Please use caution to ensure that no current leaks
from parallel connections.

@ When connecting several 2-wire switches in parallel,

Electric power noise absorptive circuit

note that leakage current increases in proportion to the
b 5 “ied uhits: Check load ificati Ci20t0o50 uF
number of connecied units. €ck Joad specinications Electrolytic condenser (over 50 V withstanding pressure)
and determine the number of switches to be connected. C:901t0 01 uF
Note that switch light could dim or may not turn ON. Ceramic condenser
@ With the 2-wire proximity switch, when 1 switch is Rush current limiting resistor
changing from ON to OFF status, voltage at both ends Ri20t030 O

of the switch connected in parallel drops to the internal R:2Use as much resistance as the load-side  circuit allows.

voltage drop value at switch ON and is less than the load
voltage range and other switches will not turn ON. Check

input specifications of the programmable controller, which
is the connection load, before starting use.

@ The 3-wire proximity switch has an extremely small
leakage current (10 pA or less), so there is no problem to
use under normal conditions.
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Reed switch ETOH/ETOV

High vacuum components

Please make sure to read the safety precautions in Pneumatic cylinder I"

(No. CB-029SA) before use.

Design and selection

4\ WARNING

m Application, load current, voltage, temperature, impact,
environment, etc., exceeding the specifications will
result in damage or operation faults. Use the device
as instructed in specifications.

® Do not use this product in flammable atmosphere.
Switch is not explosion proof structure. Never use in
any atmosphere with explosive gas as it can lead to
explosions.

®|ED is used for the lamp. Visibility will slowly decline
if used continuously under high temperature. Even
if the LED turns off, the switch output will operate
properly as it has a separate circuit structure system.

A\ CAUTION

m Check the contact protection circuit.
Do not use a load that exceeds the switchs maximum

contact capacity. It can cause failure. The switch may not
light if the load is less than the rated current value.

m Check the contact protection circuit.

@ Provide the contact protection circuit when connecting an
inductive load (relay, solenoid valve), as surge voltage is
generated when the switch is turned OFF.

@®Diode usa @When using condenser, resistor
Brown line Blue line Brown line

i %
HITACHI Ltd VOBC or equavalent product. ! User wiring

I Protective cirult (Spark quenching

= circut)
Recommended value C condenser
0031001 uF
R resistance to 3 KO
'OKAYA Blectric Industries XEB1K1
or equivalent product

@ Provide the contact protection circuit when connecting a
capacious load (condenser), because rush current will be

generated when the switch is turned ON.

@ When the wiring length increases, wiring capacity is
reached and rush current is generated. This can damage
switch or reduce lifetime. Provide a contact protection
circuit if the wiring length exceeds values in Table 1.

Switch Voltage Wire length
ETO DC 50m
ETO AC 10m

Talbe 1

@ Using choke coils @ Using resistors

Brown line Blue fins Blue line

®
voltage
AC
Dc
@Choke coils
L =everal hundred H to several mH @ Rush current limiting resistor
O Thigh-fi ) R sLargest resistance that load circuit can

tolerate
Refer to supplement page 29 of the Pneumatic

Cylinders catalog (CB-029S) for contact protecting
circuit specifications.

® Check the magnetic environment.

@ When installing valves with switches adjacently in parallel or
if magnetic material moves near valves with switches, mutual
interference may occur and affect detection accuracy.

© When adjoining switches other than ETO types, usage in the
below distances can cause malfunction. Accordingly, confirm
its operation before use. (Same for all bore sizes)

20 mm or over 20 mm or over

Position of switch
10 mm or over 10 mm or over

Position of switch

®Check internal voltage drops caused by serial
connections.

© When connecting several 2-wire type switches in serial, the
switch voltage drop is the total voltage drop of all connected
switches. The voltage applied to the load is the voltage
obtained by subtracting the voltage drop at switches from the
power voltage. Check load specifications and determine the
number of switches to be connected.

mPlease use caution against leaking current from
parallel connections.

@ When connecting several 2-wire switches in parallel, note
that leakage current increases in proportion to the number of
connected units. Check load specifications and determine
the number of switches to be connected. Note that switch
light could dim or may not turn ON.
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High vacuum components

Installation and adjustment

A\ CAUTION

® Do not drop or bump the product
Do not drop, bump, or apply excessive impact (294 m/s”
or more for reed switches, 980 m/s® or more for proximity
switches). Even if the switch case does not break, switch
components could break or malfunction.

® Do not carry the valve by the switchs lead wire.

Do not carry the valve by the switch’s lead wire because
the wire could disconnect, and stress on the switch could
damage switch components.

® Do not wire with a power cable or high voltage cable.
Avoid wiring in parallel with or in the same conduit as a
power cable or high voltage cable. Wire separately. Control
circuit (including switch) can malfunction due to noise.

® Do not short-circuit the load.

If turned ON while the load is short-circuited, an overcurrent
will flow, and the switch will be damaged instantly.

® Use caution with regards to lead wire connections.
Turn OFF power to the device in the electric circuit to be
connected before starting wiring. Conducting work with
power ON could result in accidents from electric shock or
unpredictable operation.
@ Reed switch

Connect the switchs lead wire in parallel to the load

instead of directly to power. For TO, use caution

regarding 17 2"below.

(1) When used for DC, connect so that the brown wire is
on the plus (+) side and the blue wire on the negative

-) side.
'(I'r)'le switch will function when connected in reverse,
but the light will not turn ON.

(2) When connected to an AC relay or programmable
controller input, conducting half wave rectification with
that circuit may prevent the switch light from turning
ON. The light will light up when the switch leads
polarity is reversed.

@ Proximity switch

Connect the lead wires in the following diagram correctly

according to color codes. Incorrect wiring could result in

damage.

Programmable
@ Connection to source load input mrzgm”e,

type (internal electric power)
Blue

Programmable
controller

@ Connection to sink input type

Brown

@ Connection to source load input type

(w/external electric power) Programmable

24 @ controller
BrownVDCCOM[—

T3 S |ewnd W
Bla) T powe
Tl
-
B

@ Connection to source load input
type (internal electric power)

T3

Programmable
controller

Brown 24V

Black 53
Switch™ 2

Blue

T2

T3

Brown
: Black|Load|® DC power for load
! !!!B % for switch

DC power for switch
Brown,

el @
: BlackTz
= ®pe power for load

Blue 30VDC or less

Connection to programmable controller(PLC)
@ Connection differs with the type of programmable controller
used. Connect based on input specifications.

Programmable
controller

@ Connection to source load input
type (w/external e!_ergtric power’
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m Set the switch to the center of the operation range.

Adjust the switch installation position so that the piston
stops at the center of the operating range (range while
power is ON). Operation may become unstable if set at the
end of the operating range (near the ON, OFF borderline).

® Observe tightening torque when installing the switch.

If the tightening torque range is exceeded, the set screw,
bracket, switch, etc., could be damaged.

If installed with a tightening torque less than that
designated, the switch installation position could deviate.
Loosen the tightening screw (set screw), and move the
switch along the switch groove. Tighten at the required
position.

Tighten the switch fixing screw using a flat-tipped
screwdriver 5 to 6 mm in grip diameter, 2.4 mm or less

in end width, and 0.3 mm or less in thickness (precision
screwdriver, or one for clocks) with a tightening torque of
0.1 to 0.2 Nm. Tighten ETOH and ETOV with a tightening
torque of 0.5 to 0.7 N=m.

m Protection for lead wire

Lead wires minimum curve radius shall be 9 mm or over
(while secured). Use care when wiring so that there is no
repeated bending stress or tension.

® Relay
Use the following or equivalent relays.
B BOMRON: =5l e il MY type
GLEleGtHG » 2 s e a snn s dnavis eumdnig o aian HH5 type
O Tokyo Electric Company ------=cccvenn-e MPM type

O MATSUSHITA ELECTRIC WORKS LTD. -- HC type



High vacuum components

During use and maintenance

A\ WARNING

® Please do not use/apply over current.

If overcurrent flows to the cylinder switch because of a load
short-circuit, etc., the switch will be damaged and could
ignite. Install overcurrent protection circuits such as fuses
in output wires and power supply wires as needed.

A\ CAUTION

® Use caution regarding reverse electrical current
caused by disconnection and wiring resistance.

© When other components (including switches) are
connected to the same power supply as the switch, short
circuiting the output wire and power supply wire side or
disconnecting the power supply wire side to check the
control panels input unit operation can send reverse
current to the output circuit;causing malfunctions.

To prevent reverse
SWitﬁh flow Diod& Control panel

5
: o
§ o] =
H Sl ol&
L X
------------- »Current -7 T “*Test SW
from other Disconnection or short circuit

components

@ To prevent malfunction from reverse currents, take
countermeasures such as the following.

(1) Avoid centralizing current at the power cable,
especially a negative power cable, and use as thick a
wire as possible.

(2) Limit components connected to the same power
source as the switch.

(3) Prevent reverse current by inserting diode in a series
on the switch output wire.

(4) Insert a diode serially with the switch power cable

negative side to prevent reversal of current.

® Pay attention to leading of surge current

@ When switch power is shared with an inductive load that
generates a surge, such as a solenoid valve or relay, and
the circuit is cut off while the inductive load is functioning,
the surge current could enter the output circuit and
cause damage depending on where the surge absorption

element is installed.  ;ee.,it break from disconnection
or emergency stoppage
Surge absorbing element Surge absorbing
(to be installed later) \elemer}t (integrated)

=1 |7 ST [/
i

T e e e m it mrt S P-C)\
Surge current PLC output

© To prevent malfunction from surge current leading, take
countermeasures such as those listed below.

(1) Separate the power supply for the output system
comprising the inductive load such as the solenoid
valve and relay, and the input system such as the
switch.

(2) If you cannot separate the power source, install a
direct surge absorption element for all inductive loads.
Note that the surge absorption element connected to
the PLC, etc., protects only that device.

(3) Connect surge suppressors to the points as following
to reduce damages when lines are disconnected.

B B

Ot

When devices are connected to a connector, the output
circuit could be damaged by the above if the connector is
disconnected while power is ON. Turn power OFF before
connecting or disconnecting the connector.

HDIN terminal box (Pg9), DIN terminal box w/lamp (Pg9)
(1) Use the following cabtire cable.

= Cable outer diameter: 4.5 to 7 + Nominal section area: 0.75 mm?

(2) Insert the crimp terminal for copper wires into the cabtire
cables lead wire, and crimp the terminal with the designated
tool. M3 terminal screws are used with the terminal box.

(3) Tighten screws with the following tightening torque.

+ Screw tightening torqueQ.5Nm
* Terminal screw tightening torqueQ.5Nm
Setscrew O Attach the case and tighten Gaszket

N with the screw.
Case ‘Washer

Mote: 180°
rotation
possible

@insert cap, washer, gasket,
and case
@Fix the cable with the cap.

© Terminal caulking

Cabtire cable

JIS C3306 VCTF 0.75 mm®
24.5-7

@ Lead wire sheath pealing

© Insert gasket and terminal block info coil terminal
Conduct wiring using steps @) to@ in order.

* The orientation of the cable lead out port is changed by
taking out the terminal box from the case, rotating it by
180°, then replacing the terminal box into the case.

How to wire the terminal box
HDIN terminal box (Pg11), DIN terminal box w/lamp (Pg11)

(1) Use the following cabtire cable.
+ Cable outer diameter: 6 to 10 + Nominal section area: 0.5 to 1.5 mm?
(2) Insert the crimp terminal for copper wires into the cabtire cables
lead wire, and crimp the terminal with the designated tool. M3
terminal screws are used with the terminal box.
(3) Tighten screws with the following tightening torque.
+ Screw tightening torqueQ.5Nm
* Terminal screw tightening torqueQ.5Nm
© Attach the case and tighten with the screw.

Setscrew

Gasket

@insert cap, washer, gasket,
and case

@Fix the cable with the cap.
Cap

© Terminal caulking

Bare crimp terminal for

Washer

© Secure crimp
terminal on
terminal block

a sl JIS c3306 conductor

0.75t0 1.5°
Voltage terminal outer diameter
H- T = o6 to 10
~— Note: &S
& ‘qb distinction ©Lead wire

\/ not required sheath pealing
O Insert gasket and terminal block into coil terminal
Conduct wiring using steps @D to @ in order.

* The orientation of the cable lead out port is changed by
taking out the terminal box from the case, rotating it by 90°,
then replacing the terminal box into the case.
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Electric vacuum valve

Safety precautions

Always read this section before starting use.
Refer to Into page 9 for general precautions.

Design and selection

(1. Confirming specifications )

A DANGER

Do not use where there are dangerous items
such as ignitable items, inflammable items, and
explosive items.

It can cause ignition, flames, and explosion.

This product has not been water-proofed.
Make sure there is no water or oil contact.
It can cause fire and failure.

Make sure to use DC stabilized power supply
for motor or motor control, and output circuit
power supplies.

Connecting directly to AC power supply can
result in fire, rupture, damage, etc.

A WARNING

110

Incorrect selection and handling of devices may
cause problems with this product and problems
in the users system. Confirm that the regulator
specifications and the users system are
compatible before use.

Design the safety circuit or device so that
there is no damage to the device or injuries to
people when the machine stops due abnormal
conditions (such as emergency stoppage and
power outage).

Install indoors in an area with low humidity.
Installing in areas where the rainwater can contact the
product or with high humidity (85 humidity or more,
areas with dew condensation) can lead to electricity
leakage, fires, and similar accidents. Oil droplets and
oil mist are also strictly prohibited.

Use and store in condition without dew
condensation while obeying usage and storage

temperatures.
It can cause emergency stoppage, service life decline,
etc. Ventilate if heat builds up.

Install in areas without direct sunlight,
dust particles, heating elements, corrosive
gas, explosive gas, flammable gas, and
combustibles. Consideration has not been

taken regarding chemical resistance.
It can cause failure, explosion, or ignition.

Use and store in areas without strong
electromagnetic waves, ultraviolet rays, or

radiation.
It can cause malfunction or failure.

CKD

A CAUTION

B When wiring, in order to avoid induction noise
being applied;do not pipe or wire with areas
where large electric currents or strong magnetic
fields can occur, or with large type motor power
lines of those other than this unit. Use caution
regarding inverter power supply and wiring
sections used in robots, etc. Install a frame
ground for same power source and make sure
to insert a filter into output sections.

B If this products output section and inductive
loads that can generate surges (such as
solenoid valves and relays) use a common
power source, surge current can lead into
output sections;causing damage. Therefore,
separate inductive load outputs and this
products output power. If you cannot separate
the power source, connect a surge absorbing
element to all inductive loads directly and use a
parallel configuration.

B Do not disassemble the product.

B Cables cannot be used in applications with
repeated bending.

B Secure cables so that they cannot be moved
easily. When securing, do not bend cables in
sharp angles.

(2. Working media )
A CAUTION

B This product is designed to control vacuum
or inert gas. Using other fluids (active gas,
liquids, solids, etc.) may disrupt the products
operation or performance could drop. Confirm
the compatibility of materials used for wetted
area and the fluid used. If the working fluid
could solidify, check that no problems in use
exist before starting.

B Avoid using fluids causing crystals to
accumulate in piping.



EVB Series

Installation and adjustment

(1. Installation )
ADANGER

B When installing the product, make sure to
perform reliable holding and securing. Injuries
can be caused by overturning, falling, abnormal
operation, etc. of the product.

AWARNING

B Incorrect installation and piping will cause
product problems, may cause problems in the
users system, and may cause death or serious
injury. The user is responsible for ensuring
that the operator has read the instruction
manual and fully understands the system. After
installation, check to make sure it is properly
installed.

B Overturning, vibration, and impact during
transport is dangerous due to precision parts in

the product.
It can cause damage to parts.

B If placing at a temporary location, make sure it
is horizontal.

B Do not get on top of packaging and do not
place items on top of the product.

B Ambient temperature and ambient humidity
during transport shall be -20-60°C and 35-
85%, respectively. Make sure there is no dew

condensation or freezing.
It can cause product failure.

M Install the product on nonflammables.
Installation directly or near flammable items
can cause fire.

B Make sure to perform D class grounding
construction (ground resistance 100Q or less)

for the product.
Electricity leakage can cause electric shock,
malfunctions, etc.

B Securely perform wiring of this product without
incorrect wiring or loose connectors while
following this catalog. Check wiring insulation.
Contact with other circuits, ground fault, and defective
terminal insulation can lead to overcurrent flowing into

the product;causing damage. It can cause abnormal
operation and fire.

B Make sure to perform safety checks of the area
surrounding the instrument before turning on
the products power. Immediately turn off the
power if the indicator light indicates abnormality

upon turning on the power.
Supplying the power carelessly can cause electric
shock, injury, etc.

B Valves and controllers are adjusted during
assembly for shipping. Always use valves and
controllers with the same name plate display
details as a set. Changing the grouping/pairing
can cause abnormal operation.

B Always use the cable included for the cable
between the valve and controller. Install so that
there is no excess force applied or possibility
of scratches. Do not modify the enclosed cable
(change the length or material) because this
could cause malfunction or faults.

B Make sure hands and body parts do not contact
the product during operation or immediately

after stoppage.
There is risk of burn injuries.

B Do not place objects, or step on this product.
It can cause falling accidents, overturning of the
product, injury due to dropping, product damage,
malfunction due to damage, etc.

B If power is shutdown (including shutdown due
to failure), take sufficient countermeasures to

protect workers and devices.
It can lead to unforeseen accidents.

(2. Ensuring space )
A CAUTION

B Ensure sufficient space for installation, removal,
piping, and wiring work.

B Ensure sufficient space for maintenance and
inspection.

A CAUTION

B The inside of the bellows are directly connected
to the atmosphere. Make sure there is no
blockage in the connection hole (1 hole on the
upper part of the body) connecting the inside of
the bellows to the atmosphere.

B If foreign substance or burrs get on pipes or
from areas in which piping is taking place, the
valve seat or O-ring may be damaged;causing
leakage. Carefully remove any dirt or burrs
before installing the valve.

B Pipe the product so that the pipe tension,
compression, and bending, etc., are not applied
to the valve body.

B Clean the vacuum flanges seal face and the
center rings O ring with ethanol, etc., before

installing.
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EVB Series

112

There is a 0.1 to 0.2 mm step (indentation) on
the vacuum flange to protect the seal. Handle
this part carefully so that the seal face is not
scratched, etc.

Durability could drop because of exhaust flow,
so the bellows should be used as the exhaust
side.

Please perform sufficient checks, as durability
will vary depending on working conditions.

When piping work is completed, always carry
out a leak inspection and confirm that there are
no leaks.

During transfer or installation, do not hold the

cable section.
It may causes injury or disconnection

Do not pipe to areas with major vibration or
impact.

Major vibration or impact can cause malfunction.
Especially, durability could drop if this product is used
where there is continuous vibration. Pipe the product
so that excessive vibration and impact are not applied.

Do not operate products movable sections
forcibly by external force.

Regenerative current may lead to malfunction or
damage.

When origin is returning, do not put external
force on the valve. It may misrecognize the
origin.

Do not place strong magnetic fields such as

rare earth magnets near the products body. It
may not be able to maintain expected accuracy.

To prevent chattering malfunctions, the external
I/F input area recognizes when the input signal
status is 50 msec or more.

This product is assembled in a clean room after
precision cleaning.

Open the clean pack in the package box in a clean
environment immediately before installation.

Pipe the valve so that excessive force is not
applied to the flange. Fix heavy objects or
mounted parts that vibrate so that torque is not
directly applied to the flange.

CKD




EVB Series

During use and maintenance

(‘i. Using this product)
A DANGER

B Wiring and inspection shall be conducted by
specialized engineers.

B Perform wiring of the product after piping.
This could lead to electric shock.

H Do not work with wet hands.
This could lead to electric shock.

B Conduct wiring and inspection after more than
5 minutes has exceeded since turning the
power off and after checking the voltage with a
tester, etc.

It could lead to electric shock.

B Do not install/remove wiring or connector-type

items while the power is on.
There is danger of malfunction, failure, and electric
shock.

A WARNING

B Storage environment conforms to the
installation environment, however, long-
term storage for more than 1 month is not
recommended. Please especially take
measures to prevent dew condensation.

( 2. Maintenance/inspection )

AWARNING

B Always carry out the work regularly as specified in
the instruction manual.

B Read instructions and precautions included
with the product before use or maintenance.

B Always turn the power OFF and release any
fluids before starting maintenance.

A CAUTION

B Conduct the periodic inspections below to
ensure optimal performance of the valve.

(1) Confirm that there are no leaks outside of the valve.

(2) Confirm that there are no leaks from the valve seat
(internal leaks).

(3) Confirm that valve operation is smooth.

(4) Confirm that no pipes or valve screws are loose.

(5) Confirm that the O-ring is not worn or corroded.

Be careful not to damage any parts when
removing deposits.

If damage is anticipated before designated
durability, perform maintenance and inspections
as soon as possible.

Product service life may decline from very small
and repeated opening/closing of the valve. We
recommend fully opening the valve periodically.

Shutdown the power immediately in case of
product failure (abnormal heat, smoke, smell,
sound, vibrations, etc.) It can cause product
damage and fire due to continuous electrical
current flow.

When conducting maintenance, inspection,
and repairs;always do so after turning off the
power supply to this product. Use caution for
surroundings to prevent a third person from
accidentally turning on the power or operating.

Comply with laws regarding waste disposal
and cleaning when disposing of this product.
Dispose of the product by subcontracting to
waste treatment professionals, etc.

When without power supply, this products
valve is structured to be closed by a spring
(normal close). Before turning on the power,
check to make sure that the leakage amount is
a tolerable amount;then start operation.

When the power is turned on, false recognition
of closed valve may occur due to foreign matter
being caught, etc. Before turning on the power,
check to make sure that the leakage amount is
a tolerable amount;then start operation.

After turning ON the power, check to make sure
opening misfunction does not occur by setting
the degree of opening to the maximum.

This products integrated control board, a
condenser is connected between the same
circuit and metal body to prevent static
electricity damage. Therefore, do not conduct
withstanding voltage tests or insulation
resistance tests on devices that have this
product connected. Conducting such tests can
damage this product. If necessary to conduct
such tests for the device, please first remove/
detach this product.
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Valve for high vacuum

AVB**7/MVB*17 series
Long service life, high durability.

Unprecedented drive life achieved through a special structure that employs CKDS

original formed bellows.
Highly reliable and easy-to-use high vacuum control valve part 7 series

B Ultra-fine concept

J n l n g CKD5 unique UF concept implements
complete cleanness in all critical areas for

d fl b I t roduct development from design, evaluation,
a n p I p I n g ex I I I y ﬁ'}anufac’mring ‘r)ne:hods, to mar?ufaciuring

for total cleanness control of products.

Installation compatibility

21 Option to choose from any 4 control port
positions enables piping in optimal posntlons

. Miniature operating position b <= Installation method is 1ISO21358
detection switches compliant.

can be installed in

all 4 positions. Visually check operation

(Port size NW16 is 3-sided) o A .
181 (Photo shows AVB#17 series) INdicator provided as standard.

Weight reduced with aluminum body P & ,;
Significant weight reduction achieved compared to = vy
conventional stainless steel body. ' i

A W|de varlety of ﬂange sizes (Photo shows MVB¥17 series)

NW. | NW63 NW80
AVB*17 NC | ' | [ ' ' —
|

illll | Ii i Two stage | ¢|-
— |
| |

- acting

Manual
14 CKD




\%\ s
reen
/ echnology

Installation possible = 3 ) Check operation

inany 4directions | T . gV
|l | F » Indicator

 Oporationiport g Switches can be

installed on all 4 sides

Light o ; - swien
weight ]

with ~ Uniquely formed bellows
aluminum body : ' :

Reed/proximity switch (can be installed later)

Y ot .- -~ 4 Aﬁ*t?:eriels. AVB;;S'!gseri-es MVB*17 series
{Air operated valve } .
for high vacuum Serles
New
'Manual valve | Mv B 7 .
for high vacuum | ' Ser ies
ROHS RoHS compliant

Substances harmful to the environment, including
lead and hexavalent chrome, have been eliminated.

Total cleanness control system

This product has been manufactured

using a seamless quality control system
from machining, assembly, inspection,
to packaging. Giving you the
highest quality in all areas
including cleanness.

Clean reom

CKD 15



NC type air-operated valve for high vacuum

o 14 |h AVB#17 series

-, .i @® Formed bellows aluminum body type

D 2

Specifications

Working fluid Vacuum and inert gas
Working pressure range Pa (abs) 1.3x10%°to 1 x 10°
Nlla)ummjn working MPa 0.1
differential pressure
Valve seat leakage Pa-m’/s (He) 1.3 x 10™or less
External leakage Pa-m®/s (He) 1.3 x 10" or less
Withstanding pressure MPa 0.3
Fluid temperature .o 5 to 60 (5 to 150) Note 1
Ambient temperature gt 0 to 60 (no freezing)
Orifice mm 817 824 239 248 268 280
Conductance Note 2 /s 5 13 43 74 166 242
Connection NW16 NW25 NW40 NW50 NWE3 NW80
Operating pressure MPa 0.4 t0 0.6
Weight kg 0.4 o5 | 12 | 20 | 35 6.5
4
JIS symbol [ T VA
NC
Note 1:  Inside the parentheses "( )" indicate high temperature specification types.

Note 2:  The conductance is the theoretical calculation value at the molecular flow range, and is not the actual measurement value.
Switch specifications

Descriog | Proximityswitch [  Reedswitch |
escriptions T2H/T2V T3H/T3V TOH/TOV T5H/T5V ETOH/ETOV

Relay, Relay, Programmable controller, Relay,
o Programmable e
Applications programmable programmable relay, IC circuit (w/o programmable
controller : .
controller controller lamp), Serial connection controller
Power voltage - 10 to 28 VDC - - -
TEREC - S 10 to 30VDC, 30VDC or less, 12/24VDC 5to 50 mA | 12/24VDC 50 mAorless | 12/24VDC 5 to 50 mA
9 5 to 20 mA Note 4 100 mA or less 100VAC  7to20mA|100VAC  20mAorless| 110VAC 7 to 20 mA
Power consumption - 10 mA or less at 24VDC (ON) - - -
Internal voltage drop 4V orless 0.5V or less 3 Vorless ov 3 Vorless
Light LED (ON lighting) - LED (ON lighting)
Leakage current 1 mA or less 10 pA or less 0 mA 0 mA 0 mA
Standard 1 m Standard 1 m Standard 1 m
: A ; i : : ; Standard 1 m : ;
Lead wire length (oil-resistant vinyl (oil-resistant vinyl " . 2 (heat-resistant fluorine
< : (oil resistant vinyl round code 2-conductor ; ; :
Note 3 cabtire cord cabtire cord 0.2 mm?) insulation cabtire cord
2-conductor 0.2 mm?) | 3-conductor 0.2 mm?) i 2-conductor 0.5 mm?)
Maximum impact 980 m/s® 294 m/s?
100 M Q and over
Insulation resistance 20 M Q and over when measured with a 500VDC megger when measured with
a 500VDC megger
Withstand voltage No abnormal condition when 1000VAC applied for 1 min
Ambient temperature 10 to +60°C 10 to +150°C
range
Protective structure IEC Standard IP67, JIS CO920 (water-tight type), oil-resistant

Note 3: 3 m and 5 m lead wire lengths are also available.
Note 4:  Above-mentioned load current's maximum value 20 mA is for 25°C.

The current will be lower than 20 mA if ambient temperature around the switch is higher than 25°C. (5-10mA at 60°C)
MNote 5:  For other safety precautions regarding switch usage, refer to pages 105 to 109.
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How to order

(AVB)@) 17-(40K) -O-@-DT5H)®-®

AVB*1 7 Series

How to order

Symbol Descriptions
Model no.| | A
Oseries 2 | Orifice 17
3 Orifice 924
4 Orifice 839
5 Orifice 848
Actuation 6 Orifice 268
NC 7 Orifice 880 (Cannot be selected with high temperature spec)
- ) Connection
@ Connection 16K |NW16 | Available for AVB217 only
25K NW25 Available for AVB317 only
40K NW40 Available for AVB417 only
50K NW50 Available for AVB517 only
63K NWE3 Available for AVB617 only
80K NW80 Available for AVB717 only
|
OFluid temperature Blank |5 to 60°C (magnet integrated)
HO 5 to 150°C (without magnet)
HOM |5 to 150°C (magnet integrated)

@Operation port
p p
position

4

) Operation port position

LY
la

Operation port positions
are displayed (4, 1, 2, 3)

3

as viewed from the valve's
top surface.

@ 5Switch installation

[ Switch installation position

position Blank |Without switch
Note 1
D
A
= Switch installation
Note on model no. selection B positions are displayed
D,A,B,C i d
Mote 1: Only Series 2 (217 orifice) has 3-sided switch grom the va)l\?:‘: ;?)we
installation. Switch installation is possible on c surface
all surfaces excluding the control port side. ’
Not available for the models below
AVB217-16K-1-AQO-Q @ Switch model No.
AVB217-16K-2-B@®-Q @ switch model NoJ™ Blank |Without switch
AVB217-16K-3-CGE-® Note 2 ToH
AVB217-16K-4-D@O-Q Axial lead wire
Note 2: @If fluid temperature is "HOM", select either T5H Reed
ETOH or ETOV. TOV i i 2 wire
Note 3: @"3" and "5" are not available for switch model T5V Radial lead wire
no. "ETOH", "ETOV".
- " neyn A i T2H N .
Note 4: @"R" and "D" are not available for switch Axial lead wire =
model no. "ETOH", "ETOV". T3H Bty | 22008
T2V N . 2 wire
T3V Radial lead wire 3w
<Example of model number> wre
ETOH |Axial lead wire i 2 wi
AVB417-40K-4-DT5H3-H ETOV |Radial lead wire i Bre
Model: AVB417 Air-operated valve for high vacuum (NC type) [© Switch lead wire length
OSeries : Orifice 239 Oswitch lead  [“Bjank ]1 m (standard)
®Connection : NW40 ::;teel%ngth 3 3m
®Fluid temperature : 5 to 60°C (magnet integrated) 5 5m
G)Op.eratlion pal.'t pasitli(?n 14 . © Switch quantity
@switch installation position : D QSwnctr} H Detect when valve is open
@switch model No. : T5H (Axial lead wire) EI‘;‘:Q ;‘Y R |Detect when valve is closed
®Lead wire length :3m D Detect when valve is open/closed

@Switch quantity : Detect when valve is open

CKD
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AVB*1 7 Series

Internal structure and parts list (NC type)

® AVB217/AVB317/AVB417/AVB517/AVB617

o\__‘_____.
o\ [No.|  Partmame | Material |
e\ 1 Cylinder (magnet integrated)
o\ 2 O ring FKM

3 Body AB063
O | 4 |Bellows SUS316L

5 Rod SUS316L
0\ 6 |Oring FKM

7 Valve disk B SUS316L
0\ 8 |Oring FKM

9 Plain washer SUS304
e\ 10 | Spring washer SUS304
0_—-— 11 | Hexagon nut SUS304
o _

® AVB717

O\R
e [No.l  Partname | Materil |
1 Cylinder {(magnet integrated)
o\ 2 O ring FKM
o\ 3 |Body A6063
o_ 4 Bellows ASL350
5 Rod SUS304
6 O ring FKM
\ 7 Valve disk B SUS316L
8 O ring FKM
o\ 9 [ Plain washer SUS304
o\ 10 | Spring washer SUS304
0_'_'_'_‘— 11 | Hexagon socket bolt SUS304
o—
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AVB*1 7 Series

Dimensions
Dimensions (NC type)
@ AVB217/AVB317/AVB417/AVB517/AVB617/AVBT17
A
} w
1
D
w
fan)
LA
ale [~
™G
I il
YHB ‘ [
Y
@ \
! d _
LA
PR - SR
Model no. A B C D E F ]

AVB217 230 (NW16) 40 114 40 40 20 M5
AVB317 240 (NW25) 50 127 495 45 23 Rc1/8
AVB417 255 (NW40) 65 168 71 64 24.5 Rc1/4
AVB517 275 (NW50) 70 186 84 77 31 Rc1/4
AVB617 287 (NW63) 88 214 104 98 37 Rc1/4
AVB717 2114 (NW80) 90 235 123.5 117 52.5 Rc1/4
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Air-operated valve for high vacuum (double-acting type)

(i -HL AVB*37 series

e, “' ® Formed bellows aluminum body type
\ 3
® Y @l
@D
Specifications
Working fluid Vacuum and inert gas
Working pressure range Pa (abs) 1.3x10°to 1 x 10°
dferettsiprosours __MP® 24
Valve seat leakage Pa-m?/s (He) 1.3 x 10" or less
External leakage  Pa-m%s (He) 1.3 x 10" or less
Withstanding pressure MPa 0.3
Fluid temperature G 5 to 60
Ambient temperature G 0 to 60 (no freezing)
Orifice mm 217 224 @39 248 068 280 2100
Conductance Note 1 /s 5 13 43 74 166 242 372
Connection NW16 NW25 NW40 NW50 NW63 NW80 NW100
Operating pressure MPa 0.4t00.6 0.3t0 0.5
Weight kg 0.5 0.7 15 | 25 | 42 55 13
JIS symbol [ j: E
Double acting

MNote 1:  The conductance is the theoretical calculation value at the molecular flow range, and is not the actual measurement value.

Switch specifications

e
escriptions T2H/T2V T3H/T3V TOH/TOV TSHITS5V

Programmable

T Programmable Relay, programmable | Relay, programmable controller, relay,
Applications S
controller controller controller IC circuit (w/o lamp),
Serial connection
Power voltage - 10 to 28VDC - -
T T e T 10 to 30VDC, 30 VDC or less, 12/24VvDC 5 to 50 mA |12/24VDC 50 mA or less
9 5 to 20 mA Note 3 100 mA or less 100VAC 7 to 20 mA [100VAC 20 mA or less
Power consumption - 10 mix e dass at - -
P 24VDC (ON)
Internal voltage drop 4 Vor less 0.5V or less 3Vorless ov
Light LED (ON lighting) -
Leakage current 1 mA or less 10 pA or less 0 mA 0 mA
Standard 1 m Standard 1 m

Standard 1 m

Lead wire length Note 2 (ml-rem_stant Byt (ot]-rem_stant i (oil resistant vinyl round code 2-conductor
cabtire cord cabtire cord 0.2 mm?
2-conductor 0.2 mm?) | 3-conductor 0.2 mm?) : )
Maximum impact 980 m/s? 294 m/s?
Insulation resistance 20 M Q and over when measured with a 500VDC megger
Withstand voltage No abnormal condition when 1000VAC applied for 1 min
Ambient temperature range -10 to +60°C
Protective structure IEC Standard IP67, JIS CO920 (water-tight type), oil-resistant

Note 2: 3 m and 5 m lead wire lengths are also available.
Note 3:  Above-mentioned load current's maximum value 20 mA is for 25°C.

The current will be lower than 20 mA if ambient temperature around the switch is higher than 25°C. (5-10 mA at 60°C)
MNote 4:  For other safety precautions regarding switch usage, refer to pages 105 to 109.

120 CKD



How to order

(AVB)@) 37-(40K)-O-@-OT5HR-®

Model no.

AVB*37

Series

How to order

Symbol Descriptions

Oseries

Actuation
Double acting

Orifice 817

Orifice 824

Orifice 839

Orifice @48

Orifice 868

~N|o|; | W

Orifice 868

8 QOrifice 8100

[ Connection

©®Connection

16K NW186 Available for AVB237 only
25K NW25 Available for AVB337 only
40K NW40 Available for AVB437 only
50K NWS50 Available for AVB537 only
63K NWEB3 Available for AVB637 only
BOK NWB80 Available for AVB737 only
100K | NW100 | Available for AVB837 only

@®Fluid temperature

[® Fluid temperature
Blank |5 to 60°C (magnet integrated)

@ Operation port
p p
position

: '
4

2 Control port positions are
displayed (4, 1, 2, 3) as
viewed from the valve's top

3 surface.

) Operation port position

@ Switch installation

position
Note 1

ANote on model no. selection

Note 1: Only Series 2 (217 orifice) has 3-sided
switch installation. Switch installation is

[® Switch installation position

Blank |Without switch
D
A
B Switch installation
positions are displayed
(D, A, B, C) as viewed from
(o the valve's top surface.

ossible on all surfaces excluding the i

Sl iy . Gﬁr'mh medel Blank | Without switch

Not available for the models below : TOH " =

AVBZE?-16K-1-AG@-® T5H Axial lead wire

AVB237-16K-2-BQO-Q Tov Reed 2 wire

AVB237-16K-3-CO-Q) Radial lead wire

AVB237-16K-4-D@O-O TS5V
<Example of model number> Ii: Axial lead wire oS
AVB437-40K-4-DT5H3-H I [ee— Proximity ™5 wire

adial lead wire =
Model: AVB417 Air-operated valve for high vacuum (double-acting type) T3V 3 wire
OsSeries : Orifice 839 @Switch lead © Switch lead wire length
@Connection - NW40 w‘:::iengfh Blank |1 m (standard)
@Fluid temperature : 5 to 60°C (magnet integrated) 3 3m
®Control port position : 4 5 5m
Qovit et T
@Switch model no.  : T5H (Axial lead wire) @suwitch WRCH quantity :
®Lead wire length :3m quantity H Detect when valve IS open
@ Switch quantity : Detect when valve is open ® OO MIC0 YEIS 18 Hasod
D Detect when valve is open/closed

CKD
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AVB*37 Series

Internal structure and parts list (double-acting type)

@ AVB237/AVB337/AVB437/AVB537/AVB637

T

® AVB737

I S I I I S T

2

/]

o

i

1

\

Jom

[No.| _ Partname | Material

1 Cylinder (magnet integrated)

2 O ring FKM

3 |Body AB063

4 | Bellows SUS316L

5 |Rod SUS304

6 O ring FKM

7 | Valve disk B SUS316L

8 O ring FKM

9 Plain washer SuUS304

10 | Spring washer SuUs3og

11 | Hexagon nut SuUs3og
® AVB837

/

Ry

Cylinder (magnet integrated) Oring
AVB73T: A5056 8 |Valvedisk B SUS316L
2 |Cylinder adapter AVBS37- A5052 s |oring Py
3 |Oring FKM 10 |Plain washer SUS304
4 |Body ABOE3 11 |Spring washer SUS304
5 |Bellows ASL350 12 |Hexagon socket bolt SUS304
6 |Rod SUSs3o4
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AVB*37 Series

Dimensions
Dimensions (double-acting type)
@ AVB237/AVB337/AVB437/AVB537/AVB637
E
|=] | =] A
",n-nc,.,
[ /& S0 ]
e "
5 kJ’ J
@n ]
D
) |
/ {
m
A
B
Model no. A B c D [3 F G H
AVB237 230 (NW16) 40 132.5 40 40 6 32.5 M5
AVB337 240 (NW25) 50 144.5 495 45 8 32 Rc1/8
AVB437 855 (NW40) 65 188 71 64 10.5 35 Rc1/4
AVB537 875 (NW50) 70 213 84 77 11 47 Rc1/4
AVB637 287 (NW63) 88 245 104 98 13 55 Rc1/4
@ AVB737/AVB837
D
E ¥ \\\ c
Nt
2-G
5 Y
€ [I]
w
8
Q
<<
m
" A
L8
Model no. A B C D E F ]
AVB737 2114 (NW80) 90 247 117 10.5 42 Rc1/4
AVB837 2134 (NW100) 108 390 154 13 94.5 Rc3/8
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Air operated valve for high vacuum two stage type

AVB*47 series

@ Formed bellows aluminum body type

€. 0 | ey @
Specifications
AVB347 AVB447 AVB547 AVB647
Working fluid Vacuum and inert gas
Working pressure range Pa (abs) 1.3x10°to 1 x 10°
Mammum working MPa 0.1
differential pressure
Valve seat leakage Pa'm®¥s (He) 1.3 x 10" or less
External leakage Pa-m’/s (He) 1.3 x 10" or less
Withstanding pressure MPa 0.3
Fluid temperature c 5 to 60 (5 to 150) Note 1
Ambient temperature G 0 to 60 (no freezing)
Orifice mm @24 239 248 068
Conductance Note 2 /s 13 43 74 166
Connection NW25 NW40 NW50 NW63
Main exhaust operating MPa 0.410 0.6
pressure
Soft exhaust operating MPa 041006
pressure
Weight kg 0.7 1.6 [ 2.6 4.4
MNote 1:  High temperature specification types are indicated in the parentheses “( )".

Note 2:

Switch specifications

- | Proximity switch | Reed switch
Descriptions
T2HI/T2V T3H/T3V TOH/TOV T5H/T5V ETOH/ETOV

The conductance is the theoretical calculation value at the molecular flow range, and is not the actual measurement value.

Relay, Relay, Programmable controller, Relay,
— Programmable o
Applications programmable programmable relay, IC circuit (w/o programmable
controller : i
controller controller lamp), Serial connection controller
Power voltage - 10 to 28VDC - - -
10 to 30VDC, 30VDC or less, 12/24VDC  5to 50 mA | 12/24VDC 50 mAorless [ 12/24VDC 5 to 50 mA

Load voltage/current

5 to 20 mA Note 4 100 mA or less 100VAC  T7to20mA|100VAC  20mAorless| 110VAC 7 to 20 mA
Power consumption - 10 mA or less at 24VDC (ON) - - -
Internal voltage drop 4 V or less 0.5V or less 3 Vorless ov 3 Vorless
Light LED (ON lighting) - LED (ON lighting)
Leakage current 1 mA or less 10 pA or less 0 mA 0 mA 0 mA

Lead wire length
Note 3

Standard 1 m
(oil-resistant vinyl
cabtire cord
2-conductor 0.2mm?)

Standard 1 m
(oil-resistant vinyl
cabtire cord
3-conductor 0.2mm?)

Standard 1 m
(oil resistant vinyl round code 2-conductor
0.2 mm?)

Standard 1 m
(heat-resistant fluorine
insulation cabtire cord
2-conductor 0.5 mm?)

Maximum impact

980 m/s?

294 m/s?

Insulation resistance

20 M Q and over when measured with a 500VDC megger

100 M Q and over
when measured with
a 500VDC megger

Withstand voltage

No abnormal condition when 1000VAC applied for 1 min

Ambient temperature
range

-10 to +60°C

-10 to +150°C

Protective structure

IEC Standard IP67, JIS CO920 (water-tight type), oil-resistant

Note 3:
Note 4:

3 m and 5 m lead wire lengths are also available.
Above-mentioned load current's maximum value 20 mA is for 25°C. The current will be lower than 20 mA if ambient temperature around the

switch is higher than 25°C. (5-10 mA at 60°C)

Note 5:
Note 6:

CKD

For other safety precautions regarding switch usage, refer to pages 105-109.
Switch can be installed only on exhaust valve.



How to order

(AVB)@) 47~ (40K) - ()-(@)-DXT5H 3)-H)

AVB*47 Series

How to order

Symbol Descriptions
Model no. . O Series
3 Orifice 824
4 Orifice 839
i 5 Orifice 48
Twio Elacs e Orifice 668
= :

O Connection NW25 | Available for AVB347 only

40K NW40 | Available for AVB447 only

50K |NW50 |Available for AVB547 only

63K |NW63 | Available for AVB647 only

@® Fluid temperature

[® Fluid temperature

Blank |5 to 60°C (magnet integrated)
HO 5 to 150°C (without magnet)
HOM |5 to 150°C (magnet integrated)

@Operation port
position

4

3

top surface.

P Operation port position

Control port positions are
displayed (4, 1, 2, 3) as
viewed from the valve’'s

@ Switch installation

position

[@ Switch installation position

1o

Blank |Without switch
Can be installed only on main exhaust valve.
i Y
A A [ j C
B Switch installation posi-
= tions are displayed (D, A,
Flange === B, C) as viewed from the
Cc valve's top surface.

@ Switch model no.
Note 1

ANote on model no. selection

Note 1: @If fluid temperature is "HOM", select either
ETOH or ETOV.

Note 2: (§"3" and "5" are not available for switch model
no. "ETOH", "ETOV".

Note 3: @"R" and "D" are not available for switch
model no. "ETOH", "ETOV".

<Example of model number>

AVB447-40K-4-DT5H3-H

Model: AVB447 Air-operated valve for high vacuum (two stage type)

OSeries : Orifice 839 witch lead
®Connection :NW40 :Irg:eelgngth
@Fluid temperature : 5 to 60°C (magnet integrated)

®Control port position :4

@®Switch installation position : D @Swﬂch
@Switch model no. : T5H (Axial lead wire) quantity
®Lead wire length :3m Note 3

@Switch quantity : Detect when valve is open

@ Switch model no.

Blank |Without switch

I:: Axial lead wire

WV ) R diad luadwie S 2 wire
T5V

T2H i :

T3H Axial lead wire i e
Y2V il whs Y "2 wire
T3V 3 wire
ETOH |Axial lead wire _
ETOV |Radial lead wire Reed 2 wire

Blank

1 m (standard)

os © Switch lead wire length

5m

(H) Swnch quantity

Detect when valve is open

Detect when valve is closed

Detect when valve is open/closed

CKD



AVB*47 Series

Internal structure and parts list

[

No. |  Partname | Material
o\ 1 Adjustment nut A5056
H— 2 Cylinder {(magnet integrated)
3 O ring FKM
E Body AB063
| | L] 5 Bellows SUS316L
o\ =] 6 |Rod SUS304
e\‘ 7 O ring FKM
M 8 Valve disk B SUS316L
0——‘\__ 9 O ring FKM
10 | Skirt SUS304
11 | Plain washer SUS304
0\\ 12 | Spring washer SUS304
o\\ 13 | Hexagon nut SUSs304
Dimensions
F
—-—-i-— L
| Y
E
a 2, I
B3
7 5
W
C\'
4l
\\
O N, 2-
j o .
m
1 r ]
A
B
Model no. A ] Cc D (Maximum) E F G H 1
AVB347 240 (NW25) 50 168 7.5 49.5 45 19 31 Rc1/8
AVB447 255 (NW40) 65 211 12 71 64 19 35 Rec1/4
AVB547 275 (NW50) 70 234 15 84 77 21.5 42.5 Re1/4
AVB647 287 (NW63) 88 263 17 104 98 23.5 49 Re1/4
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AVB*47 Series

Adjustment nut rotations x slow exhaust valve/conductance

Slow exhaust valve/ conductance (viscous flow) (U/s)

100

80

60

40

20

-~ AVBB4T-63K
/ /
/ / PR
]
/ e
,..-.-..'....—-..-—
AVB347-25K

2 3

Adjustment nut rotations

MEMO

CKD
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Air operated valve for high vacuum

5
AVBE *3 series

@ Formed bellows @ Stainless steel body compact type
CAD)

Model no. Actuation Orifice Model no. Actuation Orifice Model no. Actuation Orifice
AVB513 NC 024 AVB523 NO 024 AVB533 Double acting 824
AVB613 NC 240 AVB623 NO 240 AVB633 Double acting @40
AVB713 NC 250 AVB723 NO 250 AVB733 Double acting @50
AVB813 NC 280 AVB823 NO 280 AVB833 Double acting @80

Now even more compact
with improved maintainability.

@ Overall height reduced
by 25%
More compact and space-saving
compared to AVB##2

@ Long-life formed
bellows

Special stainless steel material *-.

.
‘.

(ASL350) provided.

Durability: 1 million cycles (1)

*1 Life when working media is inert
gas within specified range, which
does not contain solids such as
reaction products.

@ Usable with back pressure
(choose any exhaust
direction)
The vacuum pump can be
connected to either port.

.. ®Mountable miniature

switch

Reed switch (reed/proximity) for
checking operation can be
connected.

(can be installed later)

-----
it 1
LT

L™

@®No gas traps

e = = Integrally molded t?lister

= provides a streamlined smooth

ﬂ flow path and smooth surface.
There is no dead space where

= gas may get trapped.

......
.......

@ Low dust generation
Wetted areas (flow path) have
no sliding sections that may
generate particles.

j
J

A Safety precautions

Always read page 9 in the introduction and
the precautions on page 102 to 109 to ensure

correct and safe use of this product.

@ Working media

@® Installation

@ Direction when connecting piping
@ Proximity switch, reed switch

128
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Contact CKD regarding these custom orders.

1. Different flange surface length

2. Different flange types

3. Valve heating

4. Different O-ring materials for wetted areas
5. Slow exhaust

6. Straight piping




Specifications

AVB

5
2 *3 Series

Air operated valve for high vacuum

AVBS:3 AVB6:3 AVBT7:3 AVB8:3

Working fluid Vacuum and inert gas
Working pressure range 13%10%t0 1 % 10°
Pa (abs)

Maximum working differential
pressure MPa i
Valve seat leakage Py -

Pa'm¥s (He) )
External leakage 1.3 x 10° or less

Pam¥s (He) ;
Withstanding pressure MPa 0.3
Fluid temperature L 5 to 60
Ambient temperature c 0 to 60 (No freezing)
Orifice mm 824 240 250 280
Stroke length mm 10 20 22 32
Conductance Note1  f/s 13 52 80 242
Connection NW25 NW40 NW50 NW80
Operating pressure MPa 0.410 0.6

NC 14 1.9 3.6 7.9

Weight kg NO 1.1 1.9 35 7.8

Double acting 1.0 1.6 3.2 7.3
JIS symbol oNC oNO @ Double acting

T T T
I HH A Y

Note 1: The conductance is the theoretical calculation value at the molecular flow range,
and is not the actual measurement value.

Switch specifications

Proximity switch
T2HT2V T3HTIV

TOH/TOV T5H/TSV

Applications Programmable |Relay, programmable |Relay, programmable |  Programmabie corfroer refy,
controller controller controller 1 circu (wio lamg), Serial connecfion
Power voltage - DC10 to 28V - -
Load voltage/current 10 to 30VDC, 30VDC or less, |12/24VDC 5 to 50 mA| 12/24VDC 50 mA or less
5 to 20 mA Note 3 100 mA or less 100VAC 7 to 20 mA | 100VAC 20 mA or less
Power consumption - 10 mA or less at - -
24VDC (ON)
Internal voltage drop 4V orless 0.5V orless 3Vorless ov
Light LED (ON lighting) -
Leakage current 1 mA or less 10 pA or less 0 mA 0 mA
Lead wire length Note 2 Standard 1 m (oil-resistant | Standard 1 m (oil-resistant Standard 1 m (oil-resistant
vinyl cabtire cord vinyl cabtire cord vinyl cabtire cord

2-conductor 0.2 mm?) 2-conductor 0.2 mm?) 2-conductor 0.2 mm?)

Maximum impact 980 m/s? 294 m/s?

Insulation resistance

20 M @ and over when measured with a 500VDC megger

Withstand voltage Mo abnormal condition when 1000VAC applied for 1 min
Ambient temperature range -10 to +60°C
Protective structure IEC standards IP67, JIS C0920 (water-tight type), oil resistance

Note 2: 3 m and 5 m lead wire lengths are available.

Note 3: Above-mentioned load currents maximum value 20 mA is for 25 °C. The current will be lower than 20 mA if
ambient temperature around the switch is higher than 25°C. (5-10 mA at 60°C)

Note 4: For other safety precautions regarding switch usage, refer to pages 105-109.

CKD
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AVB: *3 series

How to order

(6)X(1)3-(40K) - (T5H (3)-(H)

Symbol Descriptions
Model no. O Series

QsSeries 5 Orifice @24
6 Orifice 840
7 Orifice 850
8 Orifice 880

© Actuation
@ Actuation 1 NC (normally closed)

2 NO (normally open)

3 Double actin:

@® Connection

|

® Connection

@ Switch model no.

Example of model number>

AVB613-40K-T5H3-H
Model: AVP613 Air operated valve for high vacuum

DSeries : Orifice 240

®Actuation : NC (normally closed)

@ Connection : NW40

@® Switch type : T5H (axial lead wire)
@Lead wire length :3m

(@Switch quantity  : Detect when valve is open

130 CKD

25K NW25 | Only AVB5#3 is available

40K NW40 | Only AVB6#3 is available

50K NW50 | Only AVB7#3 is available

80K NW80 | Only AVB8%3 is available
Blank Without switch

L Axial lead wire

T5H Reed .
I:: Radial lead wire eWe
T2H : .

T3H Axial lead wire B Sviie
T2V " . 2 wire
p— Radial lead wire T wike

@ Switch lead Blank | 1 m (standard)
wire length 3 -
5 5m
@ Switch quantity @ Switch quantity
(detecting H Detect when valve is open
position) R Detect when valve is closed
D Detect when valve is open/closed

@ Switch lead wire length

Appearance with switch installed

@ T*H type @T*V type
(Axial lead wire) (Radial lead wire)

BT TIT




AVB *3 serics

Air operated valve for high vacuum
Internal structure and parts list

No. |Partnams | Matorial |
= et | ///’/G @ |Super compact cylinder
Yl]_lj _____ ' @ |Cylinder adapter A5056
© |Bellows assembly ASL350/SUS316L
.ﬂ. i @ |Oring FKM
1 | i /] @ |Body assembly SUS316L
. ! | o L1 @ |Parallel pin SUS301
i L | | | | @ |oring FKM
. | | Y ! @ |Valve disk B SUS316L
' ® [oring FKM
A = @ |Plain washer SUS304
@\ I | U ® |Spring washer SUS304
(11 ® |Hexagon socket bolt | SUS304
@// {® |Spring holder B A5056
C 5 @® |Spring SIOSC-V (Blecide positon cosfing)
& |Spring holder A A5056
(Sectional view of NC)
Dimensions
Switch model No.
AVB##3-+K-
@NC type Double acting ®NO

530
—
E

=

Dimensions in parentheses { )"under symbol D are for NO type.

-ﬂﬂ‘-ﬂﬂﬂﬂ“

AVBS*S o 40 (NW25 151.5 (162.5) Rc1/8

AVBE+*3 @ 55 (NW40 55 55 170.5 (181.5) 44.5 10.5 15 Rc1/4 86
AVBT7*3 @ 75 (NWS50) 70 70 208 52 11 15 |Rc1/4| 112
AVB8*3 2114 (NW80) 90 | 105 258 64.5 | 13 15 |Rc3/8]| 137
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