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FOR SAFETY USE

Be sure to read the following instructions before use.
For common and individual instructions, refer to the text of this catalogue.

The following safety precautions are provided to prevent damage and danger fo personnel and to
provide instructions on the correct usage of this product. These precautions are classified into 3
categories ; "CAUTION", "WARNING", and "DANGER" according to the degree of possible injury
or damage and the degree of impendence of such injury or damage.

Be sure to comply with all precautions along with JIS B8370%" and ISO 4414%2, as they include
important content regarding safety.

|

& C AUTION . Indicates a potentially hazardous situation which may arise due to improper handling |
* or operation and could result in personal injury or property-damage-only accidents. |

|
|
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«» Indicates a potentially hazardous situation which may arise due to improper handlin
1 AWARNING potentia’y y Prop 9
|
|
|

* or operation and could result in serious personal injury or death. I

A D AN G ER . Indicates an impending hazardous situation which may arise due to improper handling |
= or operation and could result in serious personal injury or death. |
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(3%1) JIS B8370 : Genera! Rules for Pneumatic Systems

f) (3%2) ISO 4414 : Pneumatic fiuid power-Recommendations for the applicatien of equipment to transmission and control systems
h

@ The applicability of pneumatic equipment to the intended system should be judged by the pneumatic
system designer or the perscnnel who determined specifications for such system.
As operating conditions for products contained in this catalogue are diversified, the applicability of pneumatice
guipment to the intended system should be determined by the pneumatic system designer or the personnel who
determined specifications for such systemn after conducting an analysis or testing as necessary.
The system designer shall be responsible for assuring the intended system performance and safety,
Befare making a system, the system designer should theroughly examine all specifications for such a system and
also take into consideration the possibility of any rouble with the equipment.

@ The pneumatic equipment should be handled by persons who have sufficient knowledge and rich
experience.
Inproper handling of compressed air will resuli in danger.
Assembling, operation and maintenance of machinery using pneumatic equipment should be performed by pesons
who have sufficient knowledge and rich experience.

® Never operate machinery nor remove the equipment until safety is assured.

« Before cheking or servicing machinery and equipment, be sure to check that steps for prevention of dropping or
runaway of the driven component have been completely taken,

= When removing the equipment, make sure that the above-mentioned safety measures have been done beforehand.
Then turn off air supply and power to the system and purge compressed air in the system.

* When restarting machinery and equipment, check that proper pravention of malfunction has been provided for
and then restart carefully, '

® When using the pneumatic equipment in the following conditions or environments, take the proper
safety measures and consult KURODA beforehand.

= Conditions and environments cther than specified and outdoor use.

* Applications to nuclear power equipment, railroads, aircraft, vehicles, medical equipment, equipment connectedwith
food and drink, amusement facilities and safety devices such as emergency interruption devices, clutch/brake circuits
for a press and the likes.

* Applications which require extreme safety and will also greatly affect men and property.
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Be sure to read them before use.

AIR CYLINDERS/COMMON INSTRUCTIONS(D

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

/N\WARNING

* When exerting force changes due to a twist or other

accident in the sliding part of the machine, the air cylin-
der may produce a shockable action.
In this case, the air cylinder may catch the human body
such as hands and feet or the machine may suffer a damage.
Therefore, it is necessary to adjusi the machine and make
a design so that the air cytinder can smoothly operate with-
out injuring the human body.

* Especiaily when there is the possibility that the human
body is endangered, fit a protective cover.
When there is the possibility that applied load or the moving
part of the air cylinder endangers the human body, design
the system so that the human bedy cannot directly touch
these parts.

* Firmly clamp the air cylinder to prevent the fixed part
and connection of the air cylinder from loosening.
Especially when using the air cylinder in a place where it is
frequently operated or in a vibratory place, use a firm
clamping method.

* A decelerating circuit or shock absorber may be required
according to circumstances.
When the load moves at high speed or the mass is large, it
is difficult to absorb a shock only by the built-in cushion,
Provide a circuit to decelerate the ¢ylinder before the piston
enters cushion stroke or a shock absorber on the load
side.
In this case, fully take into consideration the rigidity of the
machine.

Take into consideration the possibility of pressure failure
in the circuit due to outage etc.

For an air cylinder used in the clamping mechanism, if
clamping pressure in the circuit lowers due to outage etc.,
clamping force will reduce, so that the load may sometimes
come off. To avoid such danger, design the system to
incorporate a safety device to protect the human body and
machine. Also provide the hanger and lift with proper pre-
vention against dropping.

Take into consideration the possibility of power failure.
Take proper countermeasures against equipment con-
trolled by air pressure, eleciricity, hydraulic pressure, etc,
so as to protect the human body and machine even if
these power sources are faulty.

Design a circuit to prevent the load and piston rod from
sudden protrusion.

When the air cylinder is driven with a 3-position ABR con-
nection (exhaust center) type sclencid valve or when the
air cylinder is started after air pressure is applied io one
side of the piston after exhausting residual air from the
cylinder, the load and piston rod may sometimes sudden-
ly proirude. In this case, the air cylinder may catch the
human body such as hands and feet or damage the
machine.

Select & device to prevent the sudden protrusion of the
piston rod and design a proper circuit.

/\ WARNING

* Take into consideration the action of air cylinders in an
emergency.
When the machine is stopped by a person in an emergen-
cy or stopped by the safety device due to the occurrence
of outage, system trouble, stc., the air cylinder may catch
the human body or damage the machine according to
circumstances. To avoid such an accident, take into
consideration the action of air cylinders in designing a
system so as to prevent an injury to the human body and
a damage to the machine.

Take into consideration the action of an air cylinder
when it restarts from stoppage in an emergency or
abnormal state.

Make & design to prevent an injury to the human body and a
damage to the machine when the air cylinder is restarted.
When it is necessary to reset the air ¢ylinder to the startlng

position, make a design to incorporate a safety manuai\/

contral unit.

Stopping at intermediate position

When stopping the air cylinder piston at an intermediate po-
sition using a 3-position all port block (closed center) type
solenoid valve, it is difficult to stop it accurately because of its
compressibility, unlike a hydraulic cylinder can does. In ad-
dition, as the solencid valve and air cylinder allow a certain
degree of air leak, they cannot stop at the fixed position for a
long period of time according to circumstances.

When it is required to stop them at the fixed position for a
long period of time, contact KURODA.

* Remodeling air cylinders
Do not remodel air cylinders.

/\ CAUTION

* When adjusting the driving speed of an air cylinder,
install a speed controller.

Adjust the driving speed on the low speed side and thenU

adjust it gradually until the prescribed speed is attained.

* When using an air cylinder, take into consideration the
buckling of the piston rod.
Large buckling may resuit in a damage to the air cylinder
or may reduce the life span of it. Especially when using an
air cylinder exceeding its rated maximum strake by putting
it with the bottom up, contact KURODA.

/\ WARNING

- Refer to specifications.
Air cylinders listed in this catalogue are designed for com-
pressed air.
When using other fluid than compressed air, contact
KURODA beforehand.
Do not use the air cylinder outside the specified pressure
and temperature range; this may result in a breakdown or
faulty operation.

KURODA
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Be sure to read them before use.

AIR CYLINDERS/COMMON INSTRUCTIONS(2

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

/N CAUTION

* Avoid applying eccentric load and lateral load to the
piston rod.
Applying eccentric load and lateral load to the piston rod
causes a faulty operation and a damage to the packing.

* For a long stroke cylinder, provide a reinforcing ring.
For a long stroke cylinder, provide a reinfarcing ring to pre-
vent droop of rod, deflection of tube and damage to rod by
vibration and external load.

= Do not flaw and dent the cylinder tube and piston rod
sliding part.
Even a slight flaw or dent will cause a faulty operation and
a damage to the packing.

* Prevent seizure of rotating parts.
. Apply grease to the rotating parts (pin etc.) to prevent
seizure.

* Do not start the system before making sure that e-
quipment is properly operated.
After installing the air cylinder, connect compressed air
and power supply. Perform functional test and leak test
properly and check that the system is correctly operated
with safety. Then start the system.

/N CAUTION

* Before piping
Thoroughly flush the inside of each pipe to remove chips,
coolant, dust, etc. before piping.

* How to wind a seal tape
When winding a seal tape around the threaded portion,
leave space of 1.5 to 2 thread turns.

When screwing, seal or
tape enters equipment,

@ausing air leak.

o

Leave spaceof 1.5
to 2 thread turns.

a7

(Good)

(No good)

PIPING
/N CAUTION

* How to apply liquid sealant
When applying liquid sealant to the threaded portion,
apply a proper amount to about 1/3 of the periphery of the
threaded portion and then screw it

Joint Sealant

. Apply sealant to this portion.
}

A
‘@/
* Screw of pipe and joint

When screwing the pipe and joint, use care to prevent
chips and sealant from entering the pipe and joint.
Tighten them within a proper range of clamping torque.

Thread size Clamping torgue(N+m)
M3 0.3~05
M5 1.5~2.0
R,Rc1/8 7.0~9.0
R,Rc1/4 12 ~14
R.Rc3/8 22 ~24
R.Rci1/2 28 ~30
R,Rc3/4 28 ~30
R,Rc1 36 ~38

CUSHION (FOR AIR CYLINDER WITH BUILT-N CUSHION)
/\ CAUTION

* Adjust the cushion by rotating the cushion needle.
The cushion has been properly adjusted before it has
leaves our factory. When using the air cylinder, readjust
the cushion to meet the applied load and the driving
speed of the cylinder.
Rotating the cushion needle clockwise makes small the
throtile to increase cushioning periormance.

After adjusting the cushion, be sure to tighten the lock
nut.

Do not use the air cylinder with the cushion needle fully
opened;
otherwise causing a damage to the packing.

KURODA
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Be sure to read them before use.

AIR CYLINDERS/COMMON INSTRUCTIONS(®)

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

/\ CAUTION

+ Oil supply to [ubricated air cylinders
Set an air lubricator in the pneumatic circuit and supply
Class 1 turbine oil IS0 VG32 (containing no additive).
Do not use other oils (spindle ¢il, machine oil, ete.), other-
wise causing a damage to the sealed part.

Oil supply to non-lubricated air cylinders

The non-lubricated air cylinder can be used withaut lubri-
cation, but can be used with lubrication.

When using it with lubrication, do not discontinue sup-
plying oil. Otherwise, the applied lubricant may run off,
sometimes resuliing in an operation failure,

When using a lubricant, Class 1 turbine oil 18O VG32 {con-
taining no additive) is recommended.

/\ DANGER

- Do not use air cylinders in a explosive environment.

/\ WARNING

» Do not use air cylinders in a corrosive environment.

« When using air cylinders in a place attended with much
dust, water drops or oit drops, fit bellows or other proper
means fo the piston rod.

For use in a dusty place, use an air cylinder with powerful
scraper.

/\ WARNING

« Use pure air.
Compressed air containing corrosive gases, chemicals,
salt, etc. causes a breakdown or operation failure. So do
not use such air.

/N CAUTION

= Fit an air filter with filtration of 5pm or fine.

» Install an air dryer.
Compressed air containing much drainage causes the
operation failure of pneumatic eguipment. Install an air
dryer, lower the temperature and reduce drainage.

+ Take proper countermeasures against sludge.

If sludge produced in compressor oil enters pneumatic
equipment, it will cause the operation failure of pneumatic
equipment.

It is recommendable to use compressor oil (NISSEK!I FAIR-
CALL A68, IDEMITSU DAPHUNY SUPER CS68) featuring
minimized sludge producticn or use a sludge filter or mist
cleaner to prevent sludge from entering the pneumatic
equipment.

* Use at low temperature
When using pneumatic equipment at temperaiure of 5°C or
below, install an air dryer or take other countermeasures to
prevent drainage and moisture in compressed air from
freezing or solidifying.

MAINTENANCE AND INSPECTION
/\ WARNING

* Inspection before maintenance

Check that proper prevention against the dropping and
runaway of load has been provided. Then turn off air and
power supply o the system and discharge residual air in
the system before doing maintenance.

For 3-position all port block (closed center) type, com-
pressed air is contained between solenoid valve and air
cylinder. Discharge the residual air.

- Inspection after maintenance
When restarting the system, check that protrusion pre- -

9,

At

vention has been provided. Then connect compressed air \ew’

supply and power supply to the pneumatic system, and
perform functional and leak tests to make sure that the air
cylinder is properly installed and works safely without fail.

» Disassembling the air cylinder
As the cover and tube are fixed with adhesives, they cannot
be disassembled.
When disassembling is required, contact KURODA be-
forehand.

/\ CAUTION

* Draining
To maintain constant air quality, drain the air filter periodi-
cally.

KURODA
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Be sure to read them before use.

MAGNETIC PROXIMITY SWITCHES FOR CYLINDERS/COMMON INSTRUCTIONS(D

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

DESIGN AND SELECTION DESIGN AND SELECTION

/\ WARNING

* Use the switch within the range of specifications de-
scribed in this catalogue.
Applying load current, voltage, temperature and shock ex-
ceeding the range of specifications will cause a damage to
the switch and a faulty operation. Thoroughly read the specifi-
cations and use the switch within the range of the specifications.
Especially, be sure to use the switch within the maximum
contact capacity and operating current range.

* Be careful of distance hetween adjacent cylinders.

When 2 or more cylinders, each of switch is equipped with
a switch are close installed or a magnetic material moves
very close to the cylinder, there is the possibility that the
switch malfunctions due to magnetic interference belween
the switch and magnetic material.
In designing a system, provide a distance of more than 40

% mm beitween the cylinder tubes.

/' {When a permissible distance is specified for each cylin-
der,follow the specified distance.)

* Pay attention to switch-on time at the center of stroke.

Example : The piston is set at the center of stroke and load is
driven when the piston passes the switch. In this
case, if piston speed is extremely high, operating
time is short even when the switch is turned on.
As a result, load cannot be fully moved ac-
cording io circumstances.
In thiscase, piston speed is expressed as follows :

QOperating range of switch {mm)
Operating time of load {ms)

V=

*X1000 (mmfs)

* Reduce the length of wiring as much as practicable.

{Reed switch)

When capacitive load is driven or the wiring from switch to

load is long, inrush current increases due to line floating

capacty at the time of switch-on ; this results in a damage

-to the switch ar shortens the switch service life.

{O'When using a switch with built-in contact protective circuit
and the length of wiring is more than 5 m, be sure to connact
a protective circuit (see Page 36) near to the switch in series.

@

In case of capacitive load :

Protective

Relay cirouit  Switch

—Ch

|_|e

When "L" is longer than 10 m, set * 2 " at 100 to 200 mm.

@Even when using a switch with built-in contact protective
circuit and length of wiring is more than 30 m, the protective
circuit may not fully absorb inrush current according to
circumstances;;
this sometimes shertens the switch service life.

For how to connect a protective circuit contact KURODA.

(Proximity switch)

When inrush current caused by ling floating capacity occures,

take a proper countermeasure to absorb the rush current,

/\ WARNING

* Be careful of leak current.
For a 2-wire proximity switch, current (leak current) flows in it
to operate the internal circuit even if the swiich is turned off.
When 2 or more switches are connected in parallel, leak
current increases corresponding to the number of con-
nected switches. When leak current is larger than operating
current for turning off load, the load is not turned off.

« Be careful of internal voltage drop of switch.

(Reed switch)

When 2 or more switches with LED are connected in series,
voltage drop occurs by the number of connected switches
due to the resistance of light emitting diode. (Refer to
‘Internal Voltage Drop" described in "Specifications for
Swiich".) Note that foad may not be sometimes moved even
if the switch operates normally.

When the voltage drop of light emitting diode becomes a
problem,use a switch without LED.

(Proximity switch)

When connecting 2-wire proximity switches in series, pay
atteniion to the same points as those for connecting reed
switches. However, note that the internal voltage drop is
generzally larger than that of reed switches.

Do not use load that produces surge voltage.

(Reed switch)

When driving a relay or other load that produces surge
voltage, use & switch with buili-in contact protective circuit
or connect a protective circuit to the switch.

In case of inductive load

Load at 100 V AC
Switch Switch
Relay
AC AC
power & Surge absorber powar 09 Relay
supply supply

Load at DC
Sw:tch Switch
i f
DC
+ + ) Rela:
power at?;t;?;er powef = Diode & 0
3UPD'V supply

{Proximity switch)

A zener diode for surge protection is connected to the
output side of a proximity switch. However, it may be broken
if surge is repeatedly applied to it. When directly driving a
relay, solenoid valve or other load that produces surge,
use a switch with buili-in surge absorbing element.

KURODA
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Be sure to read them before use.

MAGNETIC PROXIMITY SWITCHES FOR CYLINDERS/COMMON INSTRUCTIONS(2)

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

DESIGN AND SELECTION INSTALLATION AND ADJUSTMENT

/A WARNING

= When using the switch in an interlock circuit, pay at-
tention to the following points;
When a switch for cylinder is used for interlock signals
requiring high degree of reliability, provide the switch with
a mechanical protective function against trouble and mal-
function or use a double-interlock system by using the
switch together with other switch (sensor etc.). In addition,
check the switch periodically 1o make sure that it works
normally.

.

Provide space for maintenance.
In designing a system, take into account space for mainte-
nance and inspection.

/\ WARNING

* Do not drop or hit the switch.
When handling the switch, do not drop or hit it or do not
apply an excessive shock 1o it (refer to specification for
each switch). Otherwise, the internal mechanism of the
switch may be broken.

Do not swing around the switch while holding the lead
wire. ,

If excessive tensile force is applied to the lead wire, the
inside wire may be broken or the internal mechanism of the
switch may suffer a damage.

Fix the switch with prescribed clamping torque.

When the switch is fixed with clamping torque exceeding
the prescribed value, the set screw, metal fixture, switch,
etc. may be broken.

Set the switch at the center of its response range. k_)
The magnet {piston) moves {0 a point at which it turns on
the switch and then it moves in opposite direction to other
point at which it turns off the switch. The distance between
these points is called hysteresis.

When the switch is installed within this distance, its opera-
tion may be sometimes unstable.

Set the switch so that the magnet is located at the center
of its response range (within which the switch is turned
on). (Set positions described in this catalogue are the most
suitable positions at the stroke end.)

Switch
response range

Switch make point

Switch break point

Switch response range

Hysteresis varies according to operating conditions.

KURODA



MAGNETIC PROXIMITY SWITCHES FOR CYLINDERS/COMMON INSTRUCTIONS (3

Be sure to read them before use.

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

/N\ WARNING

* Properly wire in accordance with each lead wire color or
terminal No.
In this case, be sure to turn off power to the electric circuit
on the connection side.

* Do not make wrong wiring.
As DC current has polarity, do not confuse {+) with {-).
(Reed switch)
When the connection of wiring is reversed, the switch is
operated but the lamp is not on. If current exceeding the
prescribed operating range flows to the switch, the lamp will
be broken and the switch fails.
{Proximity switch)
Even if the connection of wiring of a 2-lead wire switch is
reversed, the protective circuit prevents the breakdown of
the switch. In this case, hawaver, the switch is left turned an.
Note that, if the connection of wiring of a 2-lead wire switch
is reversed with lcad short-circuited, the switch will be
broken.
If the power line of a 3-lead wire switch is reversely wired
("+" replaces with "-"), the protective circuit will protect the
switch. However, note that, if the power line is replaced with
the output line by mistake, the switch will be broken.

Do not wire the switch together with the power line and
high voltage line.

Wire the swilch by keeping away from the power line and
high voltage line. Otherwise, the control circuit including
the switch may malfunction due to noise.

Avoid applying repetitive bending stress and tensile
force to the lead wire.

When setting the switch in a moving part, sag the wiring so
that repetitive stress and tensile force will not be applied to
the lead wire.

Wiring that produces repetitive bending stress and tensile
force cause the breaking of wire.

*

Check for poor insulation.

Check lead wire connection, extension cable and terminal
base for poor insulation. If poor insulation occurs, excess
current will flow to the switch, sometimes resulting in a
damage to the switch.

Be sure to connect [oad before turning on power supply.
When a 2-lead wire switch is turned on without connecting
load such as relay, PLC, etc., excess current will momen-
tarily flow to the switch, resulting in a damage to the
switch.

» Do not turn on the switch with load short-circuited.

If the swiich is turned on with load short-circuited, excess
current will flow to the switch, sometimes resulting in a
damage to the switch,

/\WARNING

* It is possible to provide power supply o load and power
supply o switches individually and also to use them in
common.

When power supplies are individually provided, they should
have the same voltage.

Where power supply to load and power supply o switch are
commonly used :

Red (Brown)

Where power supply to load and power supply to switch are
not commonly used :

Red (Brown})
Q)

-4 H

E1 and Ez should be the same voltage.

Bracketed { ) color is new color.

KURODA



MAGNETIC PROXIMITY SWITCHES FOR CYLINDERS/COMMON INSTRUCTIONS(®

Be sure to read them before use,

Also refer to Par. "For Safety Use" and instructions mentioned for each series of air cylinders.

OPERATING ENVIRONMENT OPERATING ENVIRONMENT

/\DANGER

* Never use the switch in an explosive or ignitable atmos-
phere.
As the switch is not proof against explosion, never use it in
an explosive gas atmosphere or ignitable atmosphere ;
otherwise causing an explosion or fire,

/N\WARNING

* Do not use the switch in a place where there is a strong
magnetic field or a large current.
If the switch is used in a place where there is a strong
magnetic field or a large current (large magnet, spot weld-
ing machine, etc.), the switch will malfunction or the magnet
in the cylinder will be demagnetized.

Do not use the switch in a place where water is always
poured on it.

Excepting some type of swiich, these switches meet structur-
al specifications IP67 or IP65 prescribed by |IEC Standard
(refer to specifications for each switch). However, do not
use the switch in a place where water is always poured on
it; otherwise causing insulation failure and malfunction.

Do not use the switch in an environment containing oil
and chemicals.

When the switch ig used in an environment containing
coolant, washings, oils and chemicals, the inside of the
switch is adversely affected sven if it is used for a short
pericd of time.

When it is necessary to use the switch in such an environ-
ment, contact KURODA.

Do not use the switch in a place where an exireme
temperature change occurs,

Using the switch in a place attended with an unusual
temperature change will adversely affect the inside of the
switch.

When it is necessary to use the switch in such an environ-
ment, contact KURQODA,

Do not use the switch in a place where an excessive
shock oceurs.

{Reed switch)

For a reed switch, if an excessive shock (over 30G) is
applied to it during operation, the contact may malfunction
according to circumstances.

When a proximity switch is used in place of a reed switch,
the deficiency can be reduced. In this ¢ase, check shock
resistance given in specifications.

Do not use the switch in a place where surge is pro-
duced.

{Proximity switch)

When there is a large surge source around the proximity
switch, the circuit element in the switch may be adversely
affected.

/N\ WARNING

* Be careful of adjacent magnetic material. Keep the switch
away from magnetic material by more than 10 mm.
When there is magnetic material such as iron close to the
cylinder with a built-in magnet is absorbed and thus the
switch may not operate according to circumstances.

Note that, when chips and iron powder such as weld
spatters accumulate during operation, the same situation
as above-mentioned will also occur.

MAINTENANCE AND INSPECTION
/\WARNING

Perform the following maintenance and inspection peri-
odically.

* Check the switch set screw and metal fixture for
looseness and retighten as necessary.
If the switch set screw and meial fixture are loosened, the
switch set position will shift, resulting in an unstable oper-
ation or malfunction. Readjust the set position and tighten
the set screw and fixture.

» Check the lead wire for damage.

A damage to the coating of the lead wire may lead to insu-
lation failure and breaking of wire.

When a damage is found, change the switch and repair
the lead wire immediately.

KURODA
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KURODA AIR CYLINDER

Z3 series

Acting / Bore
Specification Model No.| Double acting  |Single acting (Spring retur/Spring extend)
$6 | $10 | 416 | 25| ¢4 | 46 | 10| ¢16

Standard type (Single rod) 230 ® ® L © O ® @ ®
Double rod type 2307 [ ®

Non-rotating piston rod type Z30U @ @ e e
O e et o | e | e
oyinder _[Stoke aduiate on | zaon2 ° o
Q Dual stroke Single rod type Z30D2 ® L
< | inder  pouple rod type Z30D7 o | o
g Air-hydro cylinder 23002 o ® ®
_§ High-temperature cylinder _ Z30X2 o o [ ]
S | Built-in air cushion type Z302-%B o o
Built-in speed controller type Z30P2 e ®
Built-in linear bearing type Z30B2 o L

For use in clean room type CFZ30 e (o | o © | ©| ©

~7 @: Available  @: Avallable (Only single-acting spring return)  Blank : Unavailable
O:CorG C:Withoutmagnet G : With magnet (with switch available)
*: Bore

KURODA
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AIR CYLINDER/Z3 series
Bore/ $2.5,44,46,4 10,416

STANDARD TYPE DOUBLE ROD
Z3 series TYPE
Z30O7series
$2.5,44 $6,$10,416 $10,416

ACTING

Double acting
Single acting (spring return} O
Single acting (spring extend}

CUSHION O

Damper cushion C (Except $6) Q
Ne cushion O

MOUNTING

Q|00

One side nose mounting O

Both side nose mounting

Both side foot mounting

OO0

Flange mounting

Female clevis

O
O
One side foot mounting O
O
O
O

(Except ¢6)

WITH SWITCH

M type reed switch

e
O

M type proximity switch O O

P.11 P.14 P.30

c

ACCESSORIES
Standard @Nosenut @Rodendnut  @Pin
Option @®Rod end female clevis  @Rod end male clevis  @Rear hinge

CUSTOM MADE CYLINDER

Non-rotating piston rod type (P.35) Dual stroke cylinder (P.36)  Adjustable stroke cylinder (P.37)
Air-hydro cylinder (P.38)  High-temperaiure cylinder (P.38)  With air cushion type (P.39)
Built-in speed controller type (P.39)  Built-in linear bearing type (P.40)  For use in clean room type (P.40)

KURODA
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ORDERING INSTRUCTIONS

§ AIR CYLINDER/STANDARD TYPE (Single acting)

Z3 series

$2.5,¢4

z3c] 1)-(25)-[10]

MDActing @Bore {mm)
[ 1 [srgeacingsprngreum] 25 $2.5
4 ¢4
@®Compact and lightweight @ Stroke (mm)
Rod cover and body are united to Bore Stroke
minimize overall length, $25 5,10
@High corrosion resistance ¢4 5,10,15,20
C Improved carrasion resistance by non-
electrolytic nickel ptating.
@Durability
Stainless spring washer is provided to
increase surface strength and enhance SPECIFICATIONS
durability. Acting Unit Single acting spring return
Fluid Non-lubricated/lubricated air
Pressure range MPa 0.35~07
Temperature range L o~
JIS symbol il 3 c o~
Piston speed range mm/s 50~300
Cushicn Not provided
IAA : Piston stroke allowance mm e
Mounting Nose mouniing (Standard}

Single acting (Spring retum)

(Note) When the pneumatic equipment is used at low temperaiure of less

than

() STANDARD STROKE wni:mm  ACCESSORIES
Bore Standard stroke Max. stroke Name Nose mounting (Standard)
$25 510 10 Standard Nose nut O
¢4 5,10,15,20 20 Rod end nut (O (Not provided for $2.5)
THEORETICAL OUTPUT {Qut stroke) wit:n)  APPLICABLE TUBE
Bore Operating pressure ) Size(mm) Tube
(mm) 0.4 05 06 0.7 Typeoftube | Material - =551 5| model No.
$25 1.9 24 29 3.4 Milimeter size Nylon 4 25 TN-4
¢4 5.0 6.2 7.5 8.7
{Note) Effective output = Theoretical output x 0.85 CYL] N DER MASS (Unit: g)
To calculate output of a single acting cylinder, appeared
on above table, substract the spring tensile strength. Bore Stroke(mm)
{mm) 5 10 15 20
SPRING TENSION (Unit: N) $25 LEH S e —
Bore(mmy) At stroke D At max. stroke #4 3.4 4.4 52 6.1
$25 0.85 1.2
#4 1.5 29

KURODA
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AIR CYLINDER/STANDARD TYPE Z3 series

CONSTRUCTIONS
Z3C1-2.5-O
JII 1T
e e
=
Z3C1-4-O

PARTS LIST mainparTs)

Nc Description Material
@ | Cylindertube Copper alloy -
@ Piston rod Stainless stesl
@ Piston packing NBR
@ | Return spring Hard steel
® | Spring retainer Stainless stesl
® Head cover Copper alloy
@ Nose nut Copper alloy
Rod end nut Copper alloy

12
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AIR CYLINDER/STANDARD TYPE Z3 series

Z3C1-2.5-0O {Unit : mm}
L
M Sst | 10st
L |265|355
5 M 215|305
o
[45]
B
Z3C1-4-O {Unit : mm)
L
i3 N 5st | 10st ] 15st | 20st
. L [37 | 46 | 55 | 64
< B> M | 24 | 33 | 42 | 51
B8
o
m
ﬁ B

Width across flats 4 M4X0.7 \Widlth across flats 5

KURODA
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" AIR CYLINDER/STANDARD TYPE

Z3 series

46,410,416

(z3|G[nNB[2]—{ 10 ][ 30 ———
bod 6 b b bo o
OMagnet ®Mounting
G | Built-in magnet| With switch available N | One side nose mounting
C [Nomagnet | With switch unavailable NW | Both side nose mounting {Except ¢ 6)
— L | One side foot mounting
Built- G| N C
Bore¢ - ilt-in n(;agneb’ o ma@gneh’ LW | Both side foot mounting (Except 46)
Double 410 o) ) A | Flange mounting
acting 16 5 5 W | Female clevis (Except ¢ 6)
5 6 O 3) (Note) When using foot mounting type cylinders 410
Single $10 8 ) and ¢ 16 at a stroke of more than 60 mm, use
acting 416 5] o both-sice foot mounting type cylinders.
O: Standard  ©: Available on request @Type of switch
- No mark No switch
®E(c))rt p;;\Dtsr;mr?tnangIes to piston MA [MA-1_(AC100V,DC24V)
mark axis%Standard} MB MD-1_(DG24V) M tvpe
"B T direct . . MC |MD-3 (DC5,6V) ¥R
n direction of piston axis reed
Nat )NB -0 id ii id MD MR (AC, DCS""'lDOV) switch
( ale . f n? side TlOSB mgl.;:'] Ing, one S|t. e ME |MA-2L (AC100V}'1 1OV)
oot mounting and flange mounting MFE | MA-2H (AC200V/220V)
@Acting MG |MT-3  (DC5~30V)
2 | Double acting single rod MH | MT-3U (DC5~30V) r;'égna?
1| Single acting single rod (Spring return) MJ |MT-2  (DC24V) pswitchw
0 |single acting single rod (Spring extend) MK |MT-2U (DC24V)
@Bore {mm) &Number of switch
6 ¢ 6 Nomark| No awitch
10 $#10 2 | With 2 units
16 $16 1 | With 1 unit
®Stroke {mm) @Raod end hardware
Bore Stroke No mark| With rod end nut
$ B Y | Withrod end female clevis
$10 15,30,45,60, I | With rod end male clevis
$16

*Strokes other than standard are available upon order.
Inthis case, please specify a stroke at a multiple of 5mm.
(Minimum siroke : 5 mm)

*A specific stroke that cannot be divided by 5 is also
available upon order. In this case, a eylinder whose
stroke is longer than your specified stroke but is a
multiple of 5 mm is used.

A spacer is put into such a cylinder to meet your
specified stroke.

MODEL No. OF SWITCH MOUNTING BRAGKET

Bore{mm) 46 410 416 (mm) mounting bracket
Foot mounting Z36-L | Z310-L | Z316-L ¢ 6 Z36-MJ
Flange mounting | Z36-A | Z310-A | Z316-A ¢10 Z310-MJ
Rear hinge — Z310-BY | Z316-BY $16 Z316-MJ

KURODA



AIR CYLINDER/STANDARD TYPE Z3 series

SPECIFICATIONS
Actling Unit | Double acting \ Singte acting spring telum | Single acting spring axdend
Fluid Non-lubricated/lubricated air
¢ 6 MPa 0.12~0.7 0.3~0.7 | 0.35~0.7
P:zfgge 610 | MPa | 0.08~07 0.15~0.7
$16 MPa 0.06~0.7 0.15~0.7
Temperature range T 0~70
Piston speed range mmy/s 50~750
Cushion Built-in damper { ¢ 6 is no damper)
Mounting O s fe rrouning. i s oot mouning.

Flange mounting, Female clevis (Fxcept 48)

(Note) When the pneumatic equipment is used at low temperature of less than
5%, it may be frozen. Use it in dry air passed through an air dryer.

STANDARD STROKE (Unit : mm)
Acting Bore Unit Max. stroke  [Stroke length allowance
®Lighter body weight $ 6 100 2
®Improved abrasion resistance Double =
®Reducad clearance of rod bearing and clevis bearing acting $10 15.30.45,60 150 J*;°~2
-/ @High speed driving (4 10, ¢ 16) $16 200 *i3
®Reduced overall length of cylinder with switch 46 75 i3
Single acting ey
spring relm ¢ 10 15,30,45,60 105 Tis
JIS symbol 416 120 12
Sing! # 9 +
ingle acting 1.5
sprig extend ¢ 10 15,30 30 Lo
1 I 416
Double acting
7 V\ | Name Nose mounting | Foot mounting (Flange mounting| Female clevis
T | Nose nut @] O O _
. . . =
Single acting (Spring return) B Fod end nut 0 0 O 0
©
én | Clevis pin — — — O
/N | Rodend ol i i i) o o 0 o
T S — $6
) . = | Rod end male clevis O O O O
i 2 excluded
("> Single acting (Spring extend) O [Rear hinge — — — o
THEORETICAL QUTPUT (OUT STROKE) (Unit : N) HEAD COVER PORT POSITION
Narme Operating pressure In case of nose mounting, the head
0.2 0.3 0.4 0.5 0.6 0.7 cover port position differs depending
p on the type.
¢ 6 57 8.4 11.2 14.0 168 196 No mark — At right angles to piston
¢ 10 15.7 23.6 314 398.3 471 55.0 axis (Standard)
$16 40.2 60.3 804 | 1005 | 1206 | 1407 NB In direction of piston axis
(Note)Eifective output=Theoretical output X 0,85
The output of single acting cylinder is calculated by subtracting the spring No mark NB

tensile strength.

SPRING TENSION (Unit : N
Bore At stroke 0
(mm) 15mm stroke | 30mm stroke | 45mm stroke | 60mm stroke At ma. stroka
¢ 6 2 2 2.4 2 3.5
$10 37 3.7 4.2 3.7 59
416 6.1 6.1 7.0 6.1 9.8

KURODA
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AIR CYLINDER/STANDARD TYPE Z3 series

CYLINDER MASS/Double acting  wunit: g

CYLINDER MASS/Single acting (it g)
Bore . Stroke{mm)} Stroke{rnm)
Mounting Bore \
(mm) 15 30 45 60 (mm) Mounting 15 30 45 80
¢ 6 |Nosemountng| 15 16 18 20 e e o e
410 Nose mounting| 23 26 30 33 ¢ 6 [Nosemeounting| 11| 13| 1517 |18 | — |20 | —
Female clevis| 27 31 34 38 410 Nosemounting| 21 |24 {26 |29 |34 | — | 37 | —
416 Nose mounting] 42 48 53 58 Femaleclevis| 23 | 29| 31|33 |36 | — (39| —
Female clevis| 54 59 64 70 416 Nose mounting| 43 |45 | 51 |54 |65 | — | 70| —
Female clevis| 49 |52 B8 |61 |71 | — |76 —

-MODEL WITH SWITCH/For detaled specifications of switches, refer to page 41 to 44.

l_ead wire type Lead wire type
Model |Rated voltage| Rated current [flotamol Model |Ratedvoltage| Rated current Flotlemp
No. ) range(ma) | 'ay PPIeOn No. ) range(ma) | Hi5iP (APPICaton
AC100 5~45 Relay MT-2 DC24 Relay
MA-1 DCo4 P O pc MT2U | (DC10~30) |  ©~100 O |pic
MD-1 DC24 25~ Rela = Relay
: 6,5 O Y Rﬂgu DC5~30 5~200 O |BLC”
MD-3 NC5.6 Max. 50 {Inductive loag) o | ic cireuit IC circuit
' Max, 300 (Resistive load)
MR AG 5100 | Mex S0 lrdichvekad) | Not | Relay MINIMUM STROKE WITH M TYPESWITCH  (unit: mm)
DC Max. 300 (Resisiive load) jprovided| PLC 5 Number of switch
ore . . : i .
MA-2L | AC100/110 5~150 O | Relay (On sz | (on iy cieee) | With 1 unit
MA-2H | AC200/220 5~150 O Relay 46 45
{Note) The MA-2L is the same as the MA-1 except that it is $10 15 i5
provided with the surge suppressor S5-2L. 516 40

The MA-2H is the same as the MA-1 except that it is
provided with the surge suppressor S5-2H,

KURODA



AIR CYLINDER/STANDARD TYPE Z3 series
CONSTRUCTIONS AND MAIN PARTS

Double acting

$6

#10, 416

Single acting (Spring return)

46

#10, 16

Single acting (Spring extend)

¢6 '

$10, $16

(Note) Cannot be disassembled.

No. Description Material No. Description Material
@ | Cylinder tube Stainless steel @ | Head cover Aluminum alloy
@ | Piston Aluminum alloy @ | Rod cover Aluminum alloy
® | Piston rod Stainless steel ® | Rod packing NBR

@ | Damper A Urethane rubber @ | Bushing Aluminum alloy
® | Damper B Urethane rubber @ | Nose nut Soft steel

® | Piston packing NBR ® | Rodend nut Soft steel

@ | Relurn spring Hard steel ® |Magnet Resin

Collar A Aluminum alloy @ | Magnet holder Aluminum alloy
@ | O«ing NBR @® | O-ring NBR

KURODA
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AIR CYLINDER/STANDARD TYPE Z3 series
DIMENSIONS

Double acting ¢ 6/2302-6 (Unit : mm)

One side nose mounting/N

77+ Stroke
28 49--Stroke
20 8 [ 145 [
15 1 M5X0.8
2.4 da,
| o
- Y Port position/NB
M3X0.5 / \Width across flats 12

Width across flats 5.5
MBXx1.0

Width across flais 10

One side foot mounting/L

@ N} 17H
- | e ¥ . N o B
@ » = = E
L
22,2 5|7
32 21 56+ Stroke
81+Stroke

Flange mounting/A

Lod -

22.2
32

4.2

*Strokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm. (Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by 5 is also available upon order. In this case, & eylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used. A spacer is put into such a cylinder to meet your specified stroke. The cylinder so manufaciured
has the same size and configuration as those of the ariginal cylinder whose stroke is a multiple of 5 mm.

KURODA



DIMENSIONS

Double acting ¢10/Z3(02-10

AIR CYLINDER/STANDARD TYPE Z3 series

{Unit : mm)

One side nose mounting/N
74+ Stroke

28 46+ Stroke
20 81.13 ]
15

4.5

3.2 M5X08  M5X{.8

[ el )

M4 x0.7 f

Width across flats 7,

MBX1.0 }

Width across flais 12 71+Stroke 3

One side foot mounting/L

1.8
77
\&

9

‘Port position/NB

32 5| 7 3
21 53+Stroke
58-+Stroke

Both side foot mounting/LW

60-+Stroke

70-+Stroke

Flange mounting/A

Sl || =y — — o I

4.2
>
|
\q
T

- Port position/NB
3

222

32 -
Female clevis/W 82+ Stroke 5
28 54+ Strake

20 8|13 17

15 8.5, 4.5 8 12
3.2 32183
= T iR ' ALY

L | e -t Nji

) I I &
/ &
M4X0.7 MEX 1.0 Hole dia. 3.2
Width across flats 7 Pindia. @3.27¢

* Strokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm, (Minimum stroke : 5 mm)

* A spacific stroke that cannot be divided by 5 is also availzble upon order, In this case, a cylinder whose stroke is longer than your specified
strcke but is a muitiple of 5 mm is used. A spacer is put into such a cylinder to meet your specified stroke, The cyiinder so manufactured
has the same size and configuration as those of the original cylinder whose stroke is a multiple of 5 mm.

+t

KURODA
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AIR CYLINDER/STANDARD TYPE Z3 series

DIMENSIONS

Double acting ¢16/Z30C2-16

One side nose mounting/N

One side foot mounting/L

M5X0.8
Width acress flats §

M10x1.0

{Unit : mm)

)

74.5-+Strgke
28 48.5+Stroke
20 _ 8[{15 9
15 7 M5X0.8 4.5
4 A 4
g S |

Width acress flats 14

71.5+Stroke 3

Ve

- =

74.5+Stroke 8
M5X0.8

M10X1.0

AN = ]
% ¥\ = I o
29.2 5.2 | "
42 &l o ? -] | Port position/NB
19 3
55.5+Stroke
61.5+ Stroke
Both side foot mounting/LW —-—-—-— - - t—
| TN | L T |
64.5+ Stroke
. 76.51 Stroke
Flange mounting/A | N
(OrE s == IR laa
ST — (|
)|
20.2 2.3 = -
42 A }*‘— =f | Port position/NB
3
84 .5+ 8troke 8
Female clevis/W 28 58.5+Stroke
20 8|15 19
15 7 45 10 17
4 M5X08  MEX08 65183
g ] -H
e ] = AL
R 2V
M5X0.5
Width across flats 8

Hole dia. o 51388
Pin dia. a5t§%

*Strokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm. (Minimum stroke : 5 mm)
* A specific stroke that cannot be divided by 5 is also available upon order. In this case, a cylinder whose stroke is langer than your specified

sfroke but is a multiple of 5 mm is used. A spacer is put into such a cylinder to meet your specified stroke. The cylinder so manufactured
has the same size and configuration as those of the original cylinder whose stroke is a multiple of 5 mm.
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AIR CYLINDER/STANDARD TYPE Z3 series

DIMENSIONS

Single acting (Spring return) ¢ 6/Z301-6 {Unit : mm)
One side nose mounting/N Stroke | 5,10.15 |20,25,30/35.40,45/50.55.60

L ~+Stroke L 67 72 87 87

28 M-+Stroke M 39 44 59 59
20 8| 45 8
18
2.4 14 M5X0.8
/ 8
S e P = E Port position/NB
: o
Width across flats 5.5/ Width across flats 10
M3X0.5 MEX1.0

One side foot mounting/L

O s er ;: %Eﬂa— ------- =

(‘ ) 22,2

32

22.2 4.2
32 5|7
21 Lg+Stroke
Li+ Stroke
Stroke | 5,10,15 |20,25,30|35,40,45(50,55,60
Li 51 56 71 71
Lg 46 51 66 66
Flange mounting/A
o
~
)

*Sirokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm, {(Minimum strcke : 5 mm)

* A specific stroke that cannot be divided by 5 is also available upen order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used, A spacer is put into such a cylinder to meet your specified stroke. The cylinder so manufactured
has the same size and configuration as those of the original cylinder whose stroke is a multiple of 5 mm.

KURODA
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AIR CYLINDER/STANDARD TYPE Z3 series
DIMENSIONS ‘
Single acting (Spring return) ¢10/Z3C1-10 (Unit : mm)
One side nose mounting/N
Stroke | 5,10,15 |20,25,30/35,40,45/50,55 60
L+Stroke L 69 74 84 84
28 M-+Stroke M 4 46 56 56
20 _ 8 _3 9
15 45
32 | 144 M5X0.8 12 14
Width across flats 7/ / Width across flats12 L—3+Strok 3
M4X0.7 6
MBX1.0
— 1% Port position/NB
M5X0.8

Both side nose mounting/NW

One side foot mounting/L
D O i s o — -
[ 222 ] B — -
" o =1 Port position/NB
5i7 3 Stroke | 5,10,15 |20,25,30|35,40,45(50,55,60
29 Lg+Stroke Li 53 58 68 68
Li+Stroke Lg 48 53 63 63
Both side foot mounting/LW .
Stroke | 5,10,15 [20,25,30/35,40,45|50,55,60
e Lg-+Stroke J T 65 70 80 80
. Li+Stroke Lg 55 60 70 70
Flange mounting/A
Ly a=ffr——— - O
o 022 (-] o
<t —_ T
- " S Port position/NB
: - Stroke | 5,10,15 [20,25,30|35,40,45(50,55,80
Female clevis/W L+ Stroke 5 3 75 77 a7 57
23 Wi+ Stroke M 49 54 64 64
5. 8] 3 M5X0.8 17 12
3.2 45 8 3.238%
'
Pr—
__________ e )__ P

—l

Maxo.y /

Width across flats 7,

Hole dia. ggﬁ §§

Pin dia.

KURODA

has the same size and configuration as those of the original cylinder whose stroke is a multiple of 5 mm.

*Strokes other than standard are available upon order. In this case, please spacify a stroke at a multiple of 5 mm. {Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by 5 is also available upon order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used. A spacer is put into such a cylinder to meet your specified stroke, The cylinder so manufactured

22
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AIR CYLINDER/STANDARD TYPE Z3 series
DIMENSIONS

Single acting (Spring return) ¢16/2301-16 {Unit : mm)
One side nose mounting/N | +Stroke Stroke [ 5,10,15 [20,25,30[35,40,45[50,55,60
L | 745 | 795 | 895 | 895
2 Wk Stroke M | 465 | 515 | 615 | 615
20 8 6.5 MbX0.8 9
15 14l 45

M5X0.8 /

L—3+Stroke 3

Width across flats 14
Width across flats 8 6
M10X1.0
- M~
L
M5X0.8
L+Stroke. , 8
M5X0.8
. . S,__H Both side nose mounting/NW
One side foot mounting/L _
5 N e
: i =
29.2 -—g—— =} Port position/NB
42 5.2
£ A< "Stroke [ 5,10,15 [20,25,30[35,40,45]50,55,60
® Lg-+Stroke Li | 615 | 665 | 765 | 765
Li-+Siroke Lg | 555 | 605 | 705 | 705
Both side foct mounting/LW % ——————————— é@-
I T/ LS I |
. Lg+8troke
Flange mounting/A i+ Stroks
" A S| “Stroke | 5,10,15 [20,25,30[35,40,45[50,55,60
N — Li | 765 | 815 [ 915 | 9i5
lg | 645 | 695 | 795 | 795
252‘2 <23 —(5—- -}| Port position/NB
. 3|
Female clevis/W L+Stroke 8
23 M+Stroke
15 8 B.5 19 17

., Stroke[5,10,15 [20,25,30[35,40.45[50,55,60
4 45 1. J0 1658 1 1705 | 845 | 945 | 945

?J M | 645 | 615 | 715 | 715
4 i,_E_ '

1
0 ' |
C -1 {-HH-
[ 1 !
M5 X0.8
Widih across flais 8

Hole dia. ¢5 1%:
Pin dia. _$5 " §§

35_

* Strokes other than standard are available upen order. In this case, please specify a stroke at a multiple of 5 mm. (Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by 5 is also available upon order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used. A spacer is put into such a cylinder to mest your specified stroke. The cylinder so manufactured
has the same size and configuration as those of the original ¢ylinder whose stroke is a multiple of 5 mm,
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AIR CYLINDER/STANDARD TYPE Z3 series
DIMENSIONS

Single acting (Spring extend) ¢ 6/2300-6 (Unit : mm)
One side nose mounting/N ' Stroke | 5,10,15 |20,25,30
|_+Strokex 2 L 7”7 82
2B+ Siroke M-+ Stroke M 49 54
20+ Stroke 8l 145 [
i5 1 M5X0.8
2.4 L4, 8
o 9
e TR o,/ D —— =N
i
M3xos5 / \Width across flats 12
Width across flats 5.5, M6 X 1.0, Width across flats 10
One side foot mounting/L
—
4 AN — — =
222 ‘
32 507 Stroke | 5,10,15 |20,25,30
21+Stroke Lg -+ Stroke Li 61 66
Li+Stroke ]—9 56 61

24

Flange mounting/A

o
R

~Sirokes other than standard are available upon crder. In this cass, please specily a stroke at a multiple of 5 mm.(Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by 5 is also avallable upon order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used, A spacer is put into such a cylinder to meet your specified stroke. The cylinder so manuiactured

has the same size and configuration as those of the original cylinder whose stroke is a multiple of 5 mm.

C
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AIR CYLINDER/STANDARD TYPE Z3 series
DIMENSIONS

Single acting (Spring extend) 410/2300-10 (Unit : mm)
One side nose mounting/N Stroke | 5,10,15 |20,25,30
L 76 81
L+Siroke X2 M 48 53
28-+Stroke M=+Siroke
20+Stroke ., 8 (.13
15 8.5 6
3.2 L4l M5X0.8
A Y RERE
— '
MAX0.7 / Max1.0 Width across flats 12

Width across flats 7,

One side foot mounting/L

D ‘ ' ; FF‘&I_—“W@C? . nal

. 22.2 . 4.2

32 5|7
214Stroke Lg-+Stroke
Li+Stroke

1.6

Stroke | 510,15 (20,25,30
Li 60 65
Lg b5 60

Flange mounting/A

— =R H@q_( - -+
o , |
222 1.6
32
Female clevis/W Stroke | 5,10,15 [20,25,30
() L+Streke X2 5 L 87 a2
284-Stroke M+Stroke Y] 59 684
20+Stroke . B |13 17
15 8.5 8 12
3.2 M5X0.8 182103

R — R i
- L
7.
M4x0.7 / MBX 1.0 z

Hole dia. $3.2 $ §§
Width acress flats 7 Pin dia. 3275

*Strokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm. (Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by 5 is also available upon order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used, A spacer is put inte such a cylinder to meet your specified stroke. The cylinder so manufectured
has the same size and configuration as those of the original cylinder whose stroke is & multiple of 5 mm.

KURDDA



26

AIR CYLINDER/STANDARD TYPE Z3 series

DIMENSIONS

Single acting (Spring extend) $16/23(00-16 {Unit : mm)
One side nose mounting/N Stroke | 5,10,15 |20,25,30
1.+ Stroke X 2 L 76.5 815
28+ Strcke M--Stroke M 48.5 53.5
20+Stroke ., 8 [ 11.5
15 7. MEX0.8
4 4.4
| 1 i bl o
- i ——- _ N
M5x0.8 [ | MI8X1.0 \
Width across flats 8 Width across flats 14
One side foot mounting/L
N E 3t
@ ) _ / B _
g . , L 3 H
29.2 5.2
42 6| 9
19+Stroke Lg-+Stroke
Li+ Stroke
Stroke | 5,10,15 |20,25,30
Flange mounting/A Li | 635 | 685
Lg 575 62.5
| . (1J i
Q@ o 8 ﬁ-\ 7 -
o N
[79]
29.2 23
42
Siroke | 5,10,15 |120,25,30
Female clevis/W L | 895 | 945
M 61.5 66.5
L+Stroke X2 8
28} Stroke M+ Stroke
20+Stroke . 8 | 11.5 19 17
15 7. M5X0.8 0] 6.510%
4 }9
— — 1==|- _" : 1 ~ ~
M5X0.8 |
M10X 1.0

Width across flats B

* Strokes other than standard are available upon order. In this case, please specify a stroke at a multiple of 5 mm. (Minimum stroke : 5 mm)

* A specific stroke that cannot be divided by & is alse available upon order. In this case, a cylinder whose stroke is longer than your specified
stroke but is a multiple of 5 mm is used. A spacer is put inta such a cylinder to meet your specified stroke. The cylinder so manufactured
has the same size and configuration as those of the original eylinder whose stroke is a multiple of 5 mm.
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AIR CYLINDER/STANDARD TYPE Z3 series

(Unit : mm)

M type reed swiitch 28

M type proximity switch

06.5(24)

{Note) The parenthesized dimension
is of the MT-#U type

IR 1 S
] Hor - 4 51
Ram s e
Il
E B c
. With M type reed swiich | With M type proximity switch
B C
Acting ore A 5 A B
Sousl $ B 3 7 6 10 21
ouble
acting $ 10 2 5 4 7 23
$ 16 3 6 5 8 26
15st 8 11
30st 13 i6
6 7 10 21
¢ 45st 28 31
65st 28 31
15st 7 9
Single acting 30st 12 14
{Spring ¢ 10 5 7 23
return) 45st 22 24
B5st 22 24
15st 8 10
30st 13 15
1 6 8 26
$18 45st 23 25
65st 23 25
15st 7 10
¢ 6 3 6 21
30st 13 15
Single acting 15st 10 12
(Spring $10 S 2 4 23
extend) 30st 15 17
15st 11 13
16 3 5
¢ 30st 16 18 26
Switch E
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AIR CYLINDER/STANDARD TYPE Z3 series

ACCESSORIES
FOOT MOUNTING

AT, {Unit : mm)
AH A Model No. |Applicable borel AB | AE | AF | AG | AH | AT | TF | RE | UA
AE AF 736-L $ B 42116 12| 7 | 9 [16|222] ¢ 8] 32
Z310-L $ 10 42116 |12 | 7 | 9 [16|222( ¢ 8| 32
Z316-L 16 5224|151 9 | 14 | 23 [29.2| ¢10] 42
FLANGE MOUNTING
1 []
1| Ry
Al 5 "15 \\
1 L éHD“"S‘“S
{Unit : mm}
FB Model No. jApplicable bore| FE F FB RD TF UF
F FE Z36-A $ B 14 16 | 42 | ¢6 | 222 | 32
Z310-A $10 14 1.6 4.2 $8 | 222 | 32
Z316-A ¢ 16 20 23 5.2 $10 | 292 | 42
FLANGE MOUNTING
BU }
BF 7 BH .Q
JBL | CC . BT
=T
iligpll t
i\.J
TN =
oD g t
' = pCOTRR
{(Unit : mm)
Model No. |Applicablebore] BF | BH | BT | BU [ cC | ¢cD | Fw [ OB | UM | wMm | XM
Z310-BY $10 12 |29 | 2 22 9 |433| 31| 42! 18 | 40 | 302
Z316-BY 416 16 | 35 | 23| 28 | 14 |¢51| 64 | 52| 20 | 48 [ 352

28
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AIR CYLINDER/STANDARD TYPE Z3 series

)

FOOT MOUNTING
SR12
7 c
Sd 188
KK (Unit : mm)
S o ~ Model No. [Applicablebore] C | NC | d | ¥ KK
o oig ’ Z310-Y 410 21 | 10 | 32 | 32 |M4X07 depths
e ] Z316-Y $16 21 10 5 6.5 |M5X0.8 depth1i
FLANGE MOUNTING
SR12 ;
{o--a)-
[ e
7. C
#d H482
KK
ya . .
| = {Unit : mm)
g = I Model No. |Applicablebore] C | NC | d f KK
T N Z310-1 610 | 21 | 9 | 32 | 31 |M4X07 depths
NCHg: 2316 ¢ 16 25 14 5 8.4 IM5X0.8 depthil
PIN
C ® PB
3 (Unit : mm)
: A 15 Model No. |Applicableborel PA | PB | PC | PJ | PP | PQ |Applicable hardware
o k- 5 Rod end femal Clev
= 2 s | ZB0YP | - 410 | 17| 5 | 14 (13532 | 155 ok
— - Female clevis
sPPTI®  4pc Z316-YP 17 14 Rod end fermale clevis
[ 6 _—
Z316-CP $16 19 19 1915 21 Female clevis
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¥ AIR CYLINDER/DOUBLE ROD TYPE

2307 series

¢10, $16

ORDERING INSTRUCTIOMS

'z3]G|7 {10 - 30 ][ L ]-[MA[2]-[Y]
il s

(DMagnet ®Mounting

G | Builtin magnet| With switch available NW | Both side nose mounting
C | Nomagnet | With switch unavailable LW |Both side foot mounting
Bore Built-in magnetfG | No magnet/C A__|Flange mounting
Double| ¢10 O 0 ®Type of switch
acting | ¢16 9 @] No mark No switch
QO: Standard  ©: Available on request MA | MA-1 EAC100\)/,DCE4V)
. MB [MD-1 (DC24v
|®A70tln|%ouble acting double@ MC |MD-3 (DC5,6v) N:etgge
MD [MR  (AC, DC5~100V) | switch
@Bore (mm) . ME [MA-2L {(AC100V/10V)
10 ¢ 10 MF | MA-2H (AC200v/220V)
16 $16 MG [MT-3  (DC5~30V) Mityoe
MH | MT-3U (DC5~30V) L
siroke (mm) e MJ_[MT-2_(DC24V) o
510 MK [MT-2U (DC24V)
416 15,30.45,60, (@Number of switch
Nomark| No switch
2 | With 2 units
1 | With 1 unit
®Rod end hardware
Nomark|  With rod end nut
Y [ With rod end female clevis
| | With rod end male clevis
YY | With two rod end female clevis
[l | With two rod end male clevis
_ MODEL No. OF SWITCH MOUNTING BRACKET
MODEL No. OF MOUNTING Bore M type switch
Bore (mm) $10 $16 {mm) mounting bracket
Foot mounting Z310-L | Z316-L $10 Z310-MJ
Flange mounting | Z310-A | Z316-A $16 Z316-MJ
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AIR CYLINDER/DOUBLE ROD TYPE Z3()7 series

SPECIFICATIONS
Acting Unit Double acting
Fluid Non-lubricated/lubricated air
Pressure range MPa 0.1~0.7
Temperature range C 0~70
Piston speed range mmys 50~750
Cushion Built-in damper
Stroke length allowance mm o

Mounting

Both side nose mounting, Both side foot mounting, Fange mounting

{Note) When the pneumatic equipment is used at low temperature of less than
57, it may be frozen. Use it in dry air passed through an air dryer.

STANDARD STROKE (Unit : mm)
Bore Standard stroke Max. stroke
¢ 10 15,30,45,60 150
¢ 16
O ACCESSORIES |
JIS SymbOI Name Bath sids nose mounting | Both side footmounting | Flangs mounting
y Standard Nose nut O O O
Rod end nut O O O
T ] Option Rod end female clevis (With pin) O O O
Double acting P Rod end male clevis O O O
MODEL WITH SWITCH/For detaled specifications of switches, refer to page 41 to 44,
M TYPE REED SWITCH M TYPE PROXIMITY SWITCH
Lead wire type Lead wire type
Model |Ratedvoltage| Rated current [temp = Model |Rated voltage| Rated current [lotampy
No. ) range(mA) (Lla%il l)Jp Application No. V) range(mA) (L:igglgs;l ;lp Application
AC100 5~45 Relay MT-2 DC24 Relay
® MA-1 DCoa ds O | pc MT-2U | (DC10~30) | 100 O lpc
) MD-1 DC24 —~ Rel . Rel
e e Mo, | oos~a0 | s~20 | O |BC
MD-3 DC5.6 Maix. 50 {Induciive load) O | IC circut IC circuit
’ Max. 300 (Resistive load)
MR ACs..100 Max. 50 (Inductive lad) [Notpro-|  Relay MIN'MUM STROKE WlTH M TYPE SWlTCH {Unit : mm)
DC Max. 300 (Resictive load) | vided | PLC 5 Number of switch
MA-2L | AC100/110 | 5~150 O | Relay O | oz T W Zue T With 1 unit
MA-2H | AC200/220 5~150 O | Relay $10 40
{Note) The MA-2L is the same as the MA-1 except that it is 16 35 15 15

provided with the surge suppressor SS-2L.
The MA-2H is the same as the MA-1 except that it is
provided with the surge suppressor SS-2H.

SWITCH SET POSITION

Same as Standard type Z3 series.
See page 27.
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AIR CYLINDER/DOUBLE ROD TYPE Z3(7 series

CONSTRUCTIONS AND MAIN PARTS

ARG ES

- — £7F
(Note) Cannot be disassembled.

No. Description Material No. Descripticn Material

@ | Cylinder tube Stainless steel @ | Rod cover Aluminum alloy

@ | Piston Aluminum alloy Rod packing NBR

@ | Pistonrod Stainless steel ® | Nose nut Soft steel

@ | Damper Urethane rubber @ | Rodend nut Soft steel

® | Piston packing NBR @ | Magnet Resin

® | O-ring NEBR @ | Magnet ho der Aluminum alloy
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AIR CYLINDER/DOUBLE ROD TYPE Z3(7 series

DIMENSIONS

Double acting ¢10/Z3G7-10

{Unit : mm)

Both side nose mounting/NW

116+ Stroke X2
28 60+ Stroke 28+Stroke
20 8 [ .13 13.1 8 . 20+Stroke
15 8.5 8.5
3.2 1.4 M5X0.8 M5X0.8
i = e | e SRR ]
M4X0.7 /
Width across flats 7 Width across flats 12
M8X1.0

4 A@N—2
22.2
a2
Flange mounting/A
SORE
22.2
a2

21

74+ Stroke

84+ Stroke

KURODA
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AIR CYLINDER/DOUBLE ROD TYPE Z3()7 series

DIMENSIONS

Double acting $16/23G7-16

{Unit ; mm)

Both side nose mounting/NW

115+ Stroke X2
28 59 Stroke 28+Stroke
20 11.5 8 _ 20+Stroke
15 7
4 M5XD.8
a 2| o
M5x0.8 /f M5%0.8
Width across flats 8 Width across flats 14
Mi0Xx1.0 |
Both side foot mounting/LW
& of el T
7 N —, - ”
1 —--—— ——————— t— il ——L—=] -
g 0y ‘.' b 3 ) |' \ r \ _r
I L P )
. 292 52
42 6] 9
19 77 -+ Stroke |
89+ Stroke
T T |.

o] — —] e fr — 1 I —
8 @’Iﬂﬂll

KURODA



I M TYPE SWITCH

M TYPE REED SWITCH

M TYPE PROXIMITY SWITCH

SPECIFICATIONS OF REED SWITCH

Mocdel No. Unit MA-1 MD-1 MD-3 MR MA-2L MA-2H

Applications Relay, PLC Relay IC circuit Relay Relay Relay

Rated voltage v AC100 DC24 DC24 DC5~6 |AC,DC5~100| AC100/110 | AC200/220

Max. contact | Inductive load 0.3w 1.5VA 1.5W

capacity Resistive load 45VA W 1.5W 18w |1ovA tow | OVA 45VA

Rated current | Inductive load Max, 50 | Max. 50

QZ“QE Resvload | 5~15 2565 Max 300 | Mex. o0 | 0180 | 5150

Internal voltage drop v Max. 2 o —

Surge suppressor Not provided Provided

Mean response time ms 1.0

Shock resistance G 30

Temperature range C 5~60

Pilot lamp Red LED (Lights up at ON) Not provided|Red LED (Lights up at ON)
Color Black ?-core cord Black 2-core| Black 3-core| Black 2-core| Black 2—cqre Black 2-cqre

Lead wire {Blue line) cord cord cord cord (Blug line){ cord (Blue lin)
Length m 1 (Standard), 2, 3,4, 5.

{Note) - The MA-1 cannot be used at 200V AC.
* The MA-2L. and MA-2H are same as the MA-1 except that they are provided with surge suppressor SS-2L and SS-2H,

respectively,

* When using the MR, the specified maximum contact capacity and current range should be both satisfied.

(SPECIFICATIONS OF PROXIMITY SWITCH

"~ Model No. Unit MT3 | MT-3U MT2 | MT-2U
Applications Relay, PLC, IC circuit Relay, PLC
Rated voltage v DC5~30 DC24{DC10~30)
Rated curmet range mA 5~200 5~100
Max. current com- max.20 {at 24V)
sumption of switch mA max.10 {at 12V) —
controller max. 4{at 5V)
Max. leak current T0uA 1mA
Internal voltage drop Vv Max. 1.5 Max. 3
Mean response time ms 1 1
Shock resistance G 50 50
Temperature range T 5~60 5~60
Protective constritction P67 P67
Pilot lamp Red LED (Lights up at ON) | Red LED (Lights up at ON)
Lead wire Color Qil proof black 3-core cord | Qil proof black 2-core cord
Length| m 1(Standard), 2,3, 4,5 1{Slandard), 2, 3, 4,5
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M TYPE SWITCH
INTERNAL CIRCUIT DIAGRAM OF SWITCH

®Reed switch

MA-1
o — {+)Red (Brown)
RS ' LED
{—)Black (Blug)
MD-1

(4+)8ed (Brown)

{(—)Black (Blue)

MD-3 MR
o (+)Red (Brown) ——
Ve 12 as
White (Black)
<

{—)Black {Blue)
MA-2L MA-2H

° (+)Red
{Brown)

. (—)(Black
®Proximity switch Blue)
MT-3,MT-3U

o (-)Aed (Brown)

—o White (Black)

R

——o {—)Black (Blue)

—o (+)Red (Brown}

Constant voltage circuit
Pt

—o (—)Black (Blue}

{Note) JIS for color of lead wire has been changed.
Our shipment will change as per new color cord after
stock has gpne.
Current color : Red
New color

White Black
: Brown Black Blue

DIMENSIONS OF SWITCH
@®Reed switch
MA-1,MD-1,MD-3,MR

(Unit : mm)

Pilot lamp
(MR Is not prov ded} @

Center of switch Lead wire ¢ 4X1m

TN

SRR

24 4 ?)T

®Proximity switch

MT-3,MT-2
Center of switch
6.3 Pilot lamp Lead wire ¢ 4X im
—d
1
2] ¢ === O
— =
g2 TF—— ==
238 3.5 T

MT-3U,MT-2U

Center of switch
55 Pilot lamp

- Hamp__

SREECC
1 _.ii.t_
’Jﬁ Lead wire g 4X1m
2 rt )
gl o P——
2y &y

24

SWITCH LEAD WIRE LENGTH

The standard lead wire length of M type switches is 1 m,
However, lead wire length of 2m, 3m, 4m and 5m are optional-
ly available,

Ordering Instructions [MT-2]—| L30 |

Lead wire length
No mark : 1 m (Standard)
L20 1 2m
L30 :3m
L40 :4m
L50 : bm
— Type of switch
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M TYPE SWITCH

HYSTERESIS AND RESPONSE RANGE OF SWITCHES

Reed swiich (Unit : mm) Proximity switch (Unit : mm)
Bore Swich response range |Hysteresis Bore Swilch response range [Hysteresis
¢ 6 5~8 0.5 4 6 3~7
$10 5~90 0.7 410 3~9 0.5
$16 7~12 0.7 $18 6~9
SPECIFICATIONS INTERNAL CIRCUIT DIAGRAM
Model No. Rated voltage (V) |Rated current range (mA) 55-1.88-D
S8-1 AC100 -
SS-D DC24 — (+)Red (Brown)
SS-2L AC100/110 5~150 Switch side %
$8-2H AC200/220 5~150 o —  (—)Black (Blue)
DIMENSIONS (Unit : mm) $S-2L.,85-2H
2-¢485 28 Lead wire ¢ 4X1m 7 * 0 °  {+)Red (Brown)
! ] [ ts} . .
F’ﬁ = - SWItGhM
o H—— @'g —@1 _* - o o (—)8lack (Blue)
2 E ME
14 . (Note) JIS for color of lead wire has been changed. Our
El; shipment will change as per new color cord after

stock has gone.
Currentcolor : Red  White Black
New color : Brown Black Blue

KURODA 43



44

M TYPE SWITCH

LEAD WIRE COLOR OF SWITCH MOUNTING METHOD THE SWITCH
/N\ CAUTION

+ JIS for color of lead wire has been changed. Our shipment (D Wind the band around the cylinder tube and connect one

/N CAUTION

will change as per new color code after stock has gone. end of the band fo the hook of switch mounting bracket B.
@ Insert it in a such a manner that the recess of the M type
Type of swilch Current color New color switch may be under mounting bracket B.
2. lead | Red (4) Brown (+) ® g%r:;r:g:t E;[he other end of the band to the hook of mounting
wire type | Black (=) Blue (—) @ Connect mounting bracket A to B and lighty tighten the
M type switch Red (+) Brown (+} switch set screw.

Slead oo (Output) | Black (Outpul) ® Check the detecting position and tighten the set screw.

wire type Black (0) Biue (=) {Recommended the detecting torque : 0.3~0.4 N*m)
ac ue ® When changing the detecting position, do so as stated in

step@.

M type proximity switch
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