Doc. no.CK1*-OMO066P

Operation Manual

PRODUCT NAME

Clamp Cylinder
MODEL / Series / Product Number

CK1*40&63 % —* %72
CKG1 *40&63 % — * *kZ— % %
CKP1*40&63 % — % xZ— % %

SMC Corporation



Safety Instructions P2
1. Specifications P4
1-1. Specifications
2. Installation and Handling P4
2-1. Air supply
2-2. Design

2-3. Mounting and Installation
2-4. Environment
2-5. Speed control
2-6. Cushion
2-7. Directional control
2-8. Auto switch
3. Maintenance P18
3-1. Checks
3-2. Replacement of seals
3-3. Consumable parts
3-4. Troubleshooting
4. Basic Circuit for Clamp Cylinder Operation P24
5. Construction P25



A I Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage. These
instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or “Danger.” They are all
important notes for safety and must be followed in addition to International Standards (ISO/IEC)™, and other safety

regulations.

*1) ISO 4414: Pneumatic fluid power - General rules and safety requirements for systems and their components
1SO 4413: Hydraulic fluid power - General rules and safety requirements for systems and their components
IEC 60204-1: Safety of machinery - Electrical equipment of machines - Part 1: General requirements
1ISO 10218-1: Robots and robotic devices - Safety requirements for industrial robots - Part 1:Robots
etc.

Danger indicates a hazard with a high level of risk which, if not avoided, will result
A Danger i) geath or serious injury.

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

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

1

1

1

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

/N\ Warning

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

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

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

necessary analysis and test results. The expected performance and safety assurance of the equipment will be
the responsibility of the person who has determined its compatibility with the product. This person should also
continuously review all specifications of the product referring to its latest catalog information, with a view to
giving due consideration to any possibility of equipment failure when configuring the equipment.

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

The product specified here may become unsafe if handled incorrectly. The assembly, operation and

maintenance of machines or equipment including our products must be performed by an operator who is

appropriately trained and experienced.
3. Do not service or attempt to remove product and machinery/equipment until safety is confirmed.

1. The inspection and maintenance of machinery/equipment should only be performed after measures to
prevent falling or runaway of the driven objects have been confirmed.

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

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

4. Our products cannot be used beyond their specifications. Our products are not developed,
designed, and manufactured to be used under the following conditions or environments. Use
under such conditions or environments is not covered.

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

2. Use for nuclear power, railways, aviation, space equipment, ships, vehicles, military application, equipment
affecting human life, body, and property, fuel equipment, entertainment equipment, emergency shut-off
circuits, press clutches, brake circuits, safety equipment, etc., and use for applications that do not conform
to standard specifications such as catalogs and operation manuals.

3. Use for interlock circuits, except for use with double interlock such as installing a mechanical protection
function in case of failure. Please periodically inspect the product to confirm that the product is operating

properly.




Safety Instructions

/N\ Caution

We develop, design, and manufacture our products to be used for automatic control equipment, and
provide them for peaceful use in manufacturing industries.

Use in non-manufacturing industries is not covered.

Products we manufacture and sell cannot be used for the purpose of transactions or certification specified in the
Measurement Act.

The new Measurement Act prohibits use of any unit other than Sl units in Japan.

Limited warranty and Disclaimer/Compliance Requirements

The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance Requirements”.
Read and accept them before using the product.

Limited warranty and Disclaimer

1. The warranty period of the product is 1 year in service or 1.5 years after the product is delivered, whichever is
first.*
Also, the product may have specified durability, running distance or replacement parts. Please consult your
nearest sales branch.

2. For any failure or damage reported within the warranty period which is clearly our responsibility, a replacement
product or necessary parts will be provided.
This limited warranty applies only to our product independently, and not to any other damage incurred due to
the failure of the product.

3. Prior to using SMC products, please read and understand the warranty terms and disclaimers noted in the
specified catalog for the particular products.

*2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum pad or failure due to
the deterioration of rubber material are not covered by the limited warranty

Compliance Requirements

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

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




1. Specifications

1-1 Specifications

Fluid Air

Proof pressure 1.5 MPa

Max. operating pressure 1.0 MPa

Min. operating pressure 0.05 MPa

Ambient and fluid -10 to 60°C (No freezing)
temperature

Lubrication Non-lube

Stroke length tolerance somm

Cushion Unclamping side (head side): With air cushion
Speed controller At both ends

Piston speed 50 to 500 mm/sec

AWarning

e Confirm the specifications.
The product is designed only for use in industrial compressed air systems. Do not operate at
pressures, temperatures or kinetic energy beyond the range of specifications, as this can cause
damage or malfunction.

(Refer to the specifications.)

2. Installation and Handling

2-1. Air supply
The compressed air supplied to the cylinder should be filtered by SMC AF series air filter and
regulated to the specified set pressure by SMC AR series regulator.

AWarning

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

ACaution

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

o Take appropriate measures to ensure air quality, such as providing an
aftercooler, air dryer, or water separator.
Compressed air that contains a large amount of moisture can cause the malfunction of
pneumatic equipment such as valves. Therefore, take appropriate measures to ensure air
quality, such as providing an aftercooler, air dryer, or water separator.

o Ensure that the fluid and ambient temperature are within the specified
range.

When operating at temperatures below 5°C, water in the circuit may freeze and cause
breakage of seals or malfunction. Corrective measures should be taken to prevent freezing.

For compressed air quality, refer to Best Pneumatics No.5.

o No lubrication is required.



2-2. Design

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

AWarning

o There is a possibility of dangerous sudden action by air cylinders if sliding
parts of machinery are twisted due to external forces, etc.
In such cases, injury may occur, such as hands or feet getting caught in the machinery, or
damage to the machinery itself may occur. Design the machinery to avoid such dangers.

o A protective cover is recommended to minimize the risk of personal injury.
If the moving portion of the product will pose a hazard to humans or will damage machinery or
equipment, provide a construction that prevents direct contact with those areas.

o Securely tighten all stationary parts and connected parts so that they will
not become loose.

Do not use the product where operation frequency is high or the product is exposed to
vibration.

o Design the system so that it will not apply an external force over the
maximum force to the product.
The product can break, causing a risk of injury or damage to equipment.

o The product generates a large force. Install on a sufficiently rigid mounting
base, taking this force into consideration.
There is a risk of injury or damage to equipment.

o Consider the possibility of a reduction in the circuit air pressure caused by
a power failure.
When a cylinder is used in a clamping mechanism, the work piece may come off due to a
decrease in clamping force because of a decrease in the circuit pressure caused by a power
failure, etc. Therefore, safety equipment should be installed to prevent damage to machinery
and injury. Suspension equipment and lifting devices also require measures to prevent
dropping.

o Consider a possible loss of power source.
Measures should be taken to prevent injury and equipment damage in the event that there is a
loss of power to equipment controlled by air pressure, electricity or hydraulics, etc.

o Consider the behavior of the rotary actuator in the event of an emergency
stop.
Devise a safety system so that if a person engages the emergency stop, or if a safety device is
tripped during a system malfunction such as a power outage, the movement of the cylinder will
not cause a hazard to humans or damage the equipment.

o Consider the action when operation is restarted after an emergency stop or
abnormal stop.
Design the machinery so that injury or equipment damage will not occur upon restart of
operation. When the cylinder has to be reset at the starting position, install manual safety
equipment.

e Intermediate stop
It is difficult for this product to make a piston stop at the required intermediate position
accurately and precisely using a 3 position closed center type directional control valve, due to
the compressibility of air. Furthermore, since valves and cylinders are not guaranteed for zero
air leakage, it may not be possible to hold a stopped position for extended periods of time.

ACaution

o Do not touch the cylinder during high speed and high frequency operation
of the cylinder.
When the cylinder is operating at a high speed and high frequency, the cylinder tube surface
temperature increases, and may cause a burn.



o Do not use the air cylinder as an air-hydro cylinder.

If working fluid of the air cylinder is turbine oil, oil leakage can result.
o Grease is applied to cylinder.
o The base oil of grease may seep out.

The base oil of grease in the cylinder may seep out of the tube, cover, crimped part or
rod bushing depending on the operating conditions (ambient temperature 40 °C or
more, pressurized condition, low frequency operation).

2-3. Mounting and Installation

1) The cylinder should be mounted so that the load is always applied to the piston rod in the
axial direction.

For rotational operation, match the rotating direction of the rod cover and workpiece, and
mount the product without causing twisting.

2) Make sure to flush inside the piping with air before installing to remove foreign matter.
Filter removes foreign matter such as dust and scaling inside the piping before the filter,
but not after the filter. Foreign matter after the filter enters directly into the solenoid valve
and cylinder, reducing the product life.

3) When the product is installed on a machine on site, the debris from drilled mounting
holes can get in the supply port of the product. Take sufficient care to prevent this.

4) Avoid scratches on the external circumference of the piston rod, which is a sliding part of
the cylinder.

It may cause operation failure, or air leakage, etc. due to damage to the rod seal.

Scratches or dents to the external and internal circumference of the cylinder tube may
cause operation failure, and air leakage, etc. due to damage to the piston seal.

5) 3 piping port directions are available.

When changing the port direction, unplug the port to be used, and reuse the port plug
with the appropriate amount of sealant in the original port. Before plugging, perform
flushing sufficiently to prevent foreign matter such as sealant and dust from entering the
cylinder.

ACaution

o Be sure to connect the piston rod and the load so that their axial centers
and movement directions match.
If they do not match, stress could be applied to the rod and the cylinder tube, causing the inner
surface of the cylinder tube, the bushing, the rod surface, and the seals to wear and become
damaged.

o When an external guide is used, connect the piston rod end and the load in
such a way that there is no interference at any point within the stroke.

o Do not apply excessive lateral load to the piston rod.

o Prevent the seizure of rotating parts.
Prevent the seizure of rotating parts (pins, etc.) by applying grease.

o Do not use the product until you have verified that the equipment can
operate properly.
After installation or repair, apply air and power supplies to the equipment and perform
appropriate functional and leakage inspections to make sure the equipment is mounted
properly.



2-4. Environment

AWarning

o Do not use in environments where there is a danger of corrosion.

o Install a cover over the rod if it is used in an area that is dusty, or in an
environment in which water or oil splashes on the cylinder.
o Avoid storing the product in humid conditions.

Store the product with the piston rod retracted and avoid humidity, in order to prevent
generation of rust.

ACaution

o Preparation before piping
Before piping, perform air blow (flushing) or cleaning to remove any cutting chips, cutting oil,
dust, etc. from the piping and fitting.

o Wrapping of pipe tape

When screwing piping or fittings into ports, ensure that chips from the pipe threads or sealing
material do not enter the piping.

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

Wrap this way.

Leave 2 threads exposed.
Fig. 1 Sealant tape

2-5. Speed control

1) CK1 series cylinder has built-in speed controllers (exhaust throttle mechanism) on rod
side and head side.

As the speed controllers have no check mechanism but throttle mechanism only, the
maximum adjustable speed ratio between the clamping side and unclamping side is 1:4.

2) The cylinder is adjusted to control speed appropriately before exiting the factory, but the
speed controller valve (marked with S on the rod cover) can be adjusted on the cover
according to the operating speed and size of the load.

3) Speed controller valve reduces the cylinder speed when it is rotated in the clockwise

direction with a smaller orifice, and increases speed when it is rotated in the
counter-clockwise direction with a larger orifice.

AWarning

o Speed controller valve is crimped. Do not rotate the speed controller valve
for more than 4.5 turns (¢40:2 turns).

If 0.6 Nm or more of torque is applied, the valve may become loose. The valve may jump out
depending on the amount of air pressure.

_7_



2-6. Cushion

1) CK1 series cylinder had a built-in air cushion on the head side.

2) Cylinder cushion is adjusted properly before exiting the factory, but the cushion valve on
the tube cover can be adjusted according to the working load and operating speed.

3) When the cushion valve is turned in the clockwise direction, the orifice becomes smaller
and the cushion effectiveness is increased. When the cushion valve is turned in the
counter-clockwise direction, the orifice becomes larger and the cushion effectiveness is
reduced.

4) Cushion seal is subject to wear and cushion effectiveness changes in the product
operation for an extended period of time. Readjust the cushion as necessary.

5) If the cushion valve is fully closed, the piston may bounce at the end of stroke and not
move through the full stroke, or the cushion seal may be damaged due to excessive
pressure. Do not fully close the cushion valve.

AWarning

o Cushion valve is crimped. Do not rotate the cushion valve for more than
2.0 turns.
If 0.6 Nm or more of torque is applied, the valve may be come loose.
The valve may jump out depending on the amount of air pressure.

Speed controller Speed controller
valve in the rod end valve in the head end

Fully open Fully closed Fully open Fully closed

Adjustment range: 4.5 turns Adjustment range: 4.5 tumns
(240: 2 turns) (240: 2 turns)

N
@
|
[dR)
N
&1
%

Cushion valve
in the head end

Fully open Fully closed

Adjustment range: 2 turns

Fig. 2 Adjustment of speed controller and cushion



2-7. Directional control

To switch the operating direction of the cylinder, mount an applicable solenoid valve selected
from SMC's range of solenoid valves.

For improved safety, double solenoid type valve is recommended.

AWarning

o Design a circuit to prevent sudden action of a driven object.
When the product is actuated by an exhaust center type directional control valve or when one
side of the piston is pressurized with air exhaust on the other side, which can occur when the
product is started after the exhaust of the residual pressure from the circuit, driven objects may
act suddenly at high speed. In such cases, injury may occur, such as hands or feet getting
caught in the machinery, or damage to the machinery itself. Design the machinery to avoid
such dangers.

2-8. Auto switch
Magnetic field resistant auto switch

On the standard built-in magnet clamp cylinder CKG1 series and the strong magnet built-in clamp cylinder
CKP1 series, it is possible to install the magnetic field resistant auto switches listed in the table below.

Applicable Magnetic Field Resistant Auto Switches/ Rrefer to the web Catalog for detailed auto switch specifications.

Rod | Band Auto switch | Applicable magnetic . Indicator Wiring Load |Lead wire [Applicable|
Type mourting | mounting maodel field R light |(Pin no. in use)| wvoltage length load
L — |D-P3DWASC i 2-wire (3-4)
Pre- d to 0.3
® | _ |D-P3DWASE re-wired connector 2-wire (1-4) m
L — D-P3DWA 0.5m
Solid stat [ — | D-P3DWAL ?SC mlagn:tic fi:'g Grommet 5ol 2-wire 3m fel
olid state — N ingle-phase -color elay,
auto switch = S welding magnetic indicator - 24VDC Sm PLC
- - el field) Pre-wired connector 2wl (3-4) 03m
L ® D-P4DWSE 2-wire (1-4) '
= - D-PADWL Grommet 2-wire 3m
L o D-PADWZ 5m
Applicable Wiring Lead wire | Applicabls
Type Auto gwitch madal magnetic field Electrical entry Indicator light Pin no. in use) Load voltage langth load
D-PTIWSE Pre-wired connector | 2-color indicator|  2-wire (1-4) 24 WDC 0.3 m
Reed D-PT4L DCIAC 24 VOO . Relay,
auto switch magnetic field - PLC
D-PTAZ g Grommet 1-codor indicator 2-wiira 100 VAC = m

* PLC: Programmable Logic Controller.
* As for the D-PADWI type, band mounting type, the auto switch mounting bracket and the auto switch have to be

ordered separately. For details, refer to page 13.
* For the D-P3DWAL], the auto switch and auto switch mounting bracket are packed together, (but not assembled)

Standard Auto Switches

On the standard built-in magnet clamp cylinder CKG1 series, it is possible to install the standard auto
switches listed in the table below.

/N Standard auto switches cannot be used under a strong magnetic field.

Electrical 5 Wi Load voltage Auto Lead wire length [m] Prewired|  Aoolicabl
) . ectrical | S iring - re-wil pplicable
Type |Special function switch 05 1 3 5
entry g (Output) DC AC Feei | o | O @ connector load
3-wire (NPM) MON [ ] L ] L ] O o Ic
= - v, 12V = irouit
] — 3-wire (PNP) MaP ] . . O o circui
H 2-wire 12V MoB [ [ ] o] =] —
o B - n
2 Diagnostic 3-wire (NPN) SV 12V MSNW | @ | ® | & | O o 1c Relay
; indication Grommet |Yes| 3-wire (PNP) | 24V —_ MOPW [ ] L] L] o] O circuit PLC ¢
B (2-color indicator) S-wire 12 v MOBW [ ] L] L ] O O —
o
T Water 3-wire (NPN) 5V 12V MINA (0] Q L] o] o] IC
2 resistant 3-wire (PNP) ' M9PA 8] o} ] O e} circuit
(2-color indicator) 2-wire 12V MBA | o [ o[ e | o o —
o5 Ves Twire (NPN equivalent) | — 5V — A96 L] — [ ] — — IC cireuit] —
E E % — Grommet sure | 2ay | 2Y [[100v [ A8 [e e e [e[ — [ — [Reay
No 5V, 12V [ 100 Vorless A90 [ ] — [ — — IC gircuit| PLC
= Solid state auto switches marked with a "C" are produced upon receipt of order + Lead wire length symbols: 0.5 m-........Nil (Example) MONWV
= Auto switches and mounting brackets are shipped together with the product but do 1 Mmoo M (Example) MONWVM
not come assembled. 3me-eeL (Example) MONWVL
= For the standard magnet type (CKG1), auto switches other than those described 5m-..oees 2 (Example) MONWVZ

above cannot be used.

_9_



Auto Switch Proper Mounting Position (Detection at Stroke End) and Its Mounting Height

Rod mounting
D-P3DWAL]

Note) The above drawing is the switch red mounting example for the D-P4DWSO.

D-P79WSE
D-P74C1

A 32

Mota) The abowe drawing ks the switch red mounting example for the D-PTSWSE.

D-MSLI/M9LIW
D-M9LIAJASL]

-

1'!\*

Nota) The above drawing s the mounting example for the D-MO0 and D-ASC].

Minimum Stroke for Auto Switch Mounting

Auto Switch Mounting Position and Its Height:

Rod Mounting Type Unit: mm
Auto switch model|  Symbal Aulto swilch set value and its haight
o40 @50 863
A 85 [ [
D-P3DWALI B 235 29 29
Hs 46.5 52 59
A ] a5 a5
D-P4DWT] B = | 265 26.5
Hs 455 51 58.5
oprowWsE o
D-PT74C] :
Hs 475 51 57.5
D-Ma] A 13 10.5 10.5
D-MaCIw B 28 335 335
D-MICIA Hs 39 44.5 51.5
A 9 B.5 6.5
D-A9C] B 24 295 29.5
Hs a9 445 51.5

Note 1) The mounting position should be referred for reference only for
the auto switch mounting position at the stroke end datection.
Adjust the auto switeh after confirming the operation 1o Sat

actually.

Nate 2) The auto switch mounting position is temporarily set at the time of
shipping from our factory. Change it to the desired position in

accordance to your facility.

Nate 3) For 2-color indication, mount the switch in the middle of the graen

indication.

Note 4) Adjust the aulo switch after confirming the operating conditions in
the actual satting.

OEE rating Hangg

Unit: mm Unit: mm
With 2 pcs. ) Bore size
Auto switch model With 1 pe. Diftarent suriaces | Same surface Auto switch model 20 50 83
D-P3DWALC D-P3IDWALI 5.5 5.5 55
D-PADWLI 50 50 D-P4DWL] 4 4 4.5
D-P79WSE D-PTIWSE & 9 85
D-P7401 D-P74C]
Note1) When two D-P3DWAL are mounted to the cylinder with stroke 50 D-Ma]
mm, mount them on different surfaces. D-MoTW 4 45 5
Nota2) The slandar_d strokes of CKG1 are 50, 75, 100, 125 ar_rd_ 180 mim. D-M9 A
The values in the table above are not based on the minimum DAL A 3 3

detection imerval whan setting the D-PADWA auto switch, but on
the standard minimum stroke of the cylindar.

+ Walues which include hysteresis are for guideline purpose only, they are
not a guarantee (assuming approximately +30% dispersion) and may

change substantially depending on the amblent environment.



Auto Switch Mounting Bracket/Part No.

Switch mounting rod assembly/Auto switch mounting bracket

Collar

(M4 tightening lomgue:

Swilch mounting rod

7

D-P3DWALI
D-P4DWL]
D-PTIWLI-

Hexagen sockel haad cap senew
7 LA IM3 tlighiening lorue: 0.5 bo 0.7 Nom)

I

N

~

D-P4DW
auio swilch

1.0t 1.2 Ko} - .
Hexagon sockel head cap strew, - \\J
(M4 tightaning torque: 1.0 16.1.2 M) N, T 5 \
*Switch Mounting Rod Assembly/Part No. N T ) 087 it switch mouing bactat
Applcoida geelon Spplcaiilo cormp yfinder Pasion, |~ p; #1 Far the D-PTOWC, lace the soll-resin mold
CKP1040-502 CHP40-HZ0S0 | J’p surface io the switch mawling bracket side
Dedicated to | CKP1040-752 CKPA0-RZOTS o far mounng.
CKPiL40 | CKF1CAO-100Z CHPAC-RZ100
CRP1040-1257 CKPA0-RZ125 e
CKP1040-1502 CHPA0-FAZ150 ! Hexagon sockel head cap
CRE1040-502 serew C (M4 x5 L)
CKG1050-502/CKP1 O50-502 CHGA0-FZ050
CKG10683-502/CKP 063-502 ﬂ”““”g‘;ﬂiﬂﬁ::":‘
CRG1040-752 serew A (M5 x 11 L) * C-Pamwa
CKG1050-7TS2CKP1 050-752 CHE40-RZ0TS = — i
CHE1063-7T52/CKP1 063752
CKG1C40/50/63| CKG1040-1002
CHE1050-1002CKPIO50-:1002 | ckado-RZ100 Hexngon sockel haad cap
CKPIC50/63 | CKG1063-1002/CKP1CIES-1002
CRG1040-1252
Commaon CKE1050-1252/CKP10O50:25Z | crE40-RZ125
CKG1063-1252/CKPITIES-1252
CKE1040-1502 Aulo swilch mouniing beackst B
CKG1050-1502/CKPIOS0-S502 | CHE40-RZ150
CKG1063-1502/CKPITIE3-1502
CKG1050-2002/CKP1CIS0-2002
CKG1063-2002/CKP1D63-200z | CHO40-RZZ00
D-MaC MW
D-MaC]A/ASC]

#2 Mound the parl E of the dito swilch mouniing brackel 5o thal il i in contact wilh the &yiindér ube.

Nete 1) The tightening torque for & haxagon socket head cap screw (M2.5) is
0.2 10 0.3 N Hold the shorer gide of & hexagon wrench, and burm il
by lighlen. (Too much Bghlening may break the swilch)

Mate 2 Tightas the haxagon sockel haad cap scoews B and C () wilh a lighbening lomgue of 110 1.2 N-m.

#Auto Switch Mounting Bracket/Part No.

Applicable Applcable Part no.
cylinder senes | aubo switch modsl am | so | &3
D-PaDwall BK7-0405
CKG1 D-PaDWL BKAT-040
gﬁ BAT-D40
CKP1 DTaSE BAPIT-040




Auto Switch Mounting (Band Mounting)

Auto Switch Proper Mounting Position (Detection at stroke end) and Mounting Height

Band mounting style A 1 4
D-P4DWLI ' |

12

Naote} The abowe drewing |s the switch band mounting example for the D-P4DWS.

D-MaLl/MaCIW

D-M9LIA/ADL]
'.'I'h

_Q’!_m

5
@,

/\ Caution

As for the precautions on the auto switches, product
specifications, refer to pages 16 and 17.

DEratlng Flange

Unik: i
Bore size

Auto switch model » =5 B
D-PADWL] 5 5 A
D-ma
D-Ma_wW 5.5 6.5 7
D-mMaCA
D-A3_| 8 8 o
D-B54 10 10 11

+ Walues which include hyslenssis ane for guideline purpose only, they ane not a
guaranise ([assuming approximalely z30% dispersion) and may change
substantially depanding on the ambient swirenment

Auto Switch Mounting Position and Its Height Uit e

%gm smml"'m swiich st value and its helght

a4l a5 o063
A & 3.5 a5
B 21 26.5 26.5

D-P4DWL] | Hs 43 4B 55
Hi 46 51.5 5B.5
_ u m: E.‘ 33'.
D-Mal] A 13 10.5 10.5
D-Ma W B 28 33.5 33.5
D-M3ClA Hs | 35 40.5 47.5
A 9 B.5 B.5
D-ASC) B 24 20.5 20.5
Hs 35 40.5 47.5

A A5 1 1

D-B54 B 18.5 24 24
Hs 38 43.5 50.5

* The mounting position should be referred for reference only for
the auto switch mounting position at the stroke end detection.
Adjust the auto switch after confirming the operation to set

actually.

* The auto switch mounting position is temporarily set at the
time of shipping from our factory. Change it to the desired
position in accordance to your facility.

* For the D-M90O, M9OW, M9OA, A9, A and B are the
dimensions from the end of the head cover/rod cover to the
end of the auto switch.

* As for the D-PADWO type, band mounting type, the auto
switch mounting bracket and the auto switch have to be

ordered separately. For details, refer to page 13.

* In the case of a 2-color indicator auto switch, mount it at the
center of the green LED illuminating range.

Minimum Stroke for Auto Switch Mounting  Unit: mm
Auto switch : With 2 pes.
With 1 pc. Different Same
model
surfaces surface
D-PADW([]
D-M9C]
D-M9CIW 50 50 50
D-M9[CJA
D-A9[]
D-B54 50 50 75




Auto Switch I.Iaunting Brackets/Part No.

Bare sze {mm)
A switch model
i a0 50 &3
D-PADWT BAB-D20 BAL-OE0 BABR-052
Auto swiich mounting brackst B //
. Cross recessed round head soroe
Aubo swiic b mownting braciet O '1“ﬂmnnl}mud:1.ﬂlﬂ12|
Cross recessed round s soow i
{Md. tightaning fosqua: ‘_J/""
1.010 1.2 N-mj) -
Cross necessed round hoad sonow
(M3 fightening
0.5 b DUT M-mmi)
Bare size {mm)
Auro switch model
i a0 50 63
m%' B0 Metm 1 BAAI-A] Hots 1) BRLA3-083 Mt 1)
AT (A set of &, b, o, dy & =at of a, b, c, d {Ahsetofa, b, o d)
BMAI-0408 BMAD-0505 BAMAI-DEIS
Pdcim 7}
D-MalA jAseofb, o, e f) (A setod b, o, f) (=t ofb, c, e f)
Swiich brackel Ao swinch
8 | Transparan [Mylon)
[ ] N‘lI:I!F‘E-T f
|| Ao switch mourniing sorow
d || [Low carken shool wite rod)
1| |Slaniess stoal)
. Y
[ Awhc switch mounting band | [With switch irstalied)
= Band (c) is mounied so St e propeched part is on the inlerrad skde jooniact sidie: with the uba).
O-B54 B0 BA-OE B0
[ st of band and scraw) A sed of band and sorew) (A set of band and screw]

*1. The switch brackets (made of polyamide) may not be subject to splashing chemicals as they might damage the brackets,

compromising their performance. (Alcohol. Chloroform, Methylamine, Hydrochloric acid. Sulfuric acid, etc)

*2. When mounting a D-M9LJA type auto switch, if the switch bracket is mounted on the indicator light, it may damage the
auto switch. Therefore, be sure to avoid mounting the switch bracket on the indicator light.




Auto Switch Connection and Example

Sink Input Specifications

Source Input

Specifications

3-wire, NPN

Auto switch

2-wire

Auto switch

PLC intemal circuit

3-wire, PNP

Auto switch

2-wire

Auto switch

Connect according to the applicable PLC input specifications, as the connection method will vary depending on the PLC input specifications.

Example of AND (Series) and OR (Parallel) Connection

3-wire, AND connection for NPN output
(Using relays)

Brown

Auto switch 1

Auto switch 2

3-wire, AND connection for PNP output

(Using relays)
Brown

Auto switch 1

Auto switch 1

Auto switch 2

Load voltage at ON = Power supply voltage — Residual voltage x 2 pes.

When two auto switches
are connected in series,
malfunction may occur be-
cause the load voltage will
decrease in the ON state.

r The indicator lights will

light up when both of the
auto switches are in the
ON state.

=24V -4V x2pes.

=16V

Example: Power supply is 24 VDC
Internal voltage drop in auto switch is 4 V.

(Performed with auto switches only)
Brown

Auto switch 1

Auto switch 2

(Performed with auto switches only)
Brown

OR connection for 2-wire

Brown
O

3-wire, OR connection for NPN output

Brown

Auto switch 1

(Solid state auto switch)
When two auto switches
are connected in parallel,
malfunction may occur be-
cause the load voltage will

[ increase in the OFF state.

Load voltage at OFF = Leakage current x 2 pes. x Load impedance
=1mAx2pcs x3 kQ

=6V

Example: Load impedance is 3 kQ.
Leakage current from auto switch is 1 mA.

Black

Load

Load

(Reed auto switch)
Because there is no leak-
age current, the load volt-
age will not increase in
the OFF state. However,
depending on the number
of auto switches in the ON
state, the indicator lights
may sometimes grow dim
or not light up, due to the
dispersion and reduction
of the current flowing to
the auto switches.



Piping Port / Switch Mounting Rod Location Change

Piping Port Location Change
Piping is possible from 3 directions. When the piping port location is changed, carefully follow the
instructions as detailed below.

A\ Warning

1. Do not leave out the component parts when the piping port location is changed.
Even if one of the component parts is not replaced, malfunction may occur, resulting in dangerous operation.

2. To prevent air leakage, re-wind the pipe tape and fit into the changed location when the piping
port location is changed.

Switch Mounting Rod Location Change
The switch mounting rod is mountable in 3-way directions. Please be careful to the following things
when the switch mounting rod is changed.

[Standard piping port location| [Standard piping port location| [Standard piping port location |
Switch mounting Switch mounting rod
} rod standard standard mounting
mounting location ' location changed *
Piping port Piping port Piping port - Piping port| |Piping port Piping port
(plugged) (plugged) (plugged) : (plugged) | | (plugged) | ~ (plugged)

Switch mounting rod
standard mounting
location changed

A\ Warning

1. Mount all the component parts to the changed location.
Even if one of the component paris is kept away, the switch detection error, etc. may occur. (Switch mounting red, switch mounting

spacer, hexagon socket head cap screw)
2. After the switch mounting rod location is changed, please be sure to check there is no interference

with other parts before using.

Hexagon socket head
cap screw G (M4 x 5L

Switch mounting rod - - {Aitached to aulo swilch)
mounting tap (3 locations) Switch mounting rod Heaxagon socket head cap
mounting tap (3 locations) scraw A (M2.5 x 110)

Auto switch

A Hexagon socket head cap screw
S M3 tightening torgue: 0U5 to 0.7 M-
i P ¢ g faie ) Auto switch mounting bracket
Hexagon socket head
= 1 screw B (M4 x BL)
Switch maounting rod
¢ ] N7
i Auto switch mounting brackat B
L G
. R
Hexagon socket head cap scraw \ .
(M4 tightening torque: 1.0 to 1.2 N-m) ‘\.‘ . Auto switch
Plugged ; T
(Rc1/4 tightening forque: 15.8 to 20.1 N-m) !/'J\\AL;;"I&'MEPT
e mounting bracket
L2 -5% 4
P“F'a ﬁﬁ@ * Mount the part E of the auto switch mounting bracket so that it is in
‘(gﬂ“'a\ contact with the cylindar tuba.
MNate 1) The tightening torque for a hexagon socket head cap screw
F&ﬁﬁ%ﬁ%ﬁ;rﬁf ﬁ?li“;?”_mr (M2.5) is 0.2 to 0.2 N-m. Hold the shorter side of a hexagan
wrench, and turn it to tighten. {Too much tightening may

break the switch)
Maote 2) Tighten the hexagon socket head cap screws B and C (M4)
with a tightaning torque of 1 fo 1.2 N-m_



Auto Switch Handling Precautions

Magnetic field resistant auto switches, D-P79WSE and D-P74L01, are special switches for
cylinder with strong magnet built-in, and they are not interchangeable with standard auto
switches and cannot be used for general cylinders. A cylinder with a built-in magnet has
a label with the indication as shown below.

Magnetic field resistant cylinder with built-in magnet
(For use with auto switch D-P7 type)

Mounting
1. The minimum stroke for mounting magnetic field resistant auto switches is 50 mm.

2. In order to fully use the capacity of magnetic field resistant auto switches, strictly observe the
following precautions.

1) Do not allow the magnetic field to occur when the cylinder piston is moving.

2) When a welding cable or welding gun electrodes are near the cylinder, change the auto
switch position to fall within the operational ranges shown in the graphs on page 17, or move
the welding cable away from the cylinder.

3) Cannot be used in an environment where welding cables surround the cylinder.

4) If multiple objects that generate a magnetic field (such as a welding cable and a welding gun
electrode) move close to an auto switch, the closest they are allowed to be to the auto
switch can be calculated by multiplying the safety distance by the number of elements.

3. In an environment where spatter directly hits the lead wire, cover the lead wire with protective
tubing.
Use protective tubing with inside diameter of @8 or more that has excellent heat resistance
and flexibility.

4. Be careful not to drop objects, make dents, or apply excessive impact force when handling.

5. When operating two or more cylinders with magnetic field resistant auto switches in parallel
and proximity, separate the auto switches from other cylinder tubes by an additional 30 mm or
more.

6. Avoid wiring in a manner in which repeated bending stress or tension is applied to lead wires.

7. Be careful of the mounting direction of the magnetic field resistant auto switch D-P79WSE.
Be sure to face the soft-resin mold surface to the switch mounting bracket side for mounting.
(Refer to Web Catalog for soft-resin mold surface.)



Magnetic Field Resistant Reed Auto Switch (D-P79WSE type, D-P740
type ) Safety Distance

Safety Distance from Side of Auto Switch
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3. Maintenance
3-1. Checks

The following checks are required for proper cylinder operation.
1) Smooth operation
2) Changes in piston speed and cycle time.
3) Abnormal stroke
4) Looseness of mounting frame and excessive deflection
5) Internal and external leakage (Change in output)
6) Damage to the piston rod sliding surface
7) Clogging and discharge drainage of the air filter
8) Lubrication of rotating parts (double knuckle joint, pin, etc.)

9) Position of auto switches

When any abnormality is found as a result of checking the points above, eliminate causes and take necessary
measures such as retightening screws and applying grease.

AWarning

o At a minimum, maintenance should be performed according to the above
items. Perform additional maintenance as necessary.
Improper handling can cause damage and malfunction of equipment and machinery.

o Removal of equipment, and supply/exhaust of compressed air.

Ensure that drop prevention measures and safe lock out of the moving parts are taken, the
power of the facility and supply air is shut off and the compressed air in the system is
exhausted before removing the equipment.

Before restarting the equipment, confirm that measures are taken to prevent sudden action.

3-2. Replacement of seals

For 240, the rod seal, piston seal and tube gasket are replaceable.
Cylinders with @50 or larger bore sizes are tightened with a large tightening torque and
cannot be disassembled.

AWarning

e Only people who have sufficient knowledge and experience are allowed to
replace seals.

The person who disassembles and reassembles the cylinder is responsible for the safety of the
product.

ACaution

o When replacing seals, take care not to hurt your hand or finger on the
corners of parts.



3-2-1. Disassembly / Reassembly

ACaution

o Disassemble and assemble the cylinder on a clean cloth in a clean location.
Perform on a clean cloth.

While disassembling, hold the flats of the tube cover gently in a vice and hold the flats of the
rod cover with a spanner or monkey wrench to loosen and remove the rod cover. When
reassembling, tighten O to 2 degrees more than the original position before disassembling.

Bore size of 50 or more cannot be disassembled because they are tightened to a high torque.

3-2-2. Removal of seals
1) Rod seal

Insert a precision screwdriver from the front of the cover to pull out the seal as shown in
Fig. 3.

ACaution

o Take caution not to damage the seal groove of the cover at this time.

2) Piston seal

Wipe off grease around piston seal first to make seal removal easier.

As shown in Fig. 4, hold the piston seal with one hand and push it into the groove so that
the piston seal can be lifted off and pulled out without using a precision screwdriver.

The groove of the piston is deep, so if the piston seal is removed with a precision
screwdriver, it might be damaged.

Be careful not @ Pinch and pull out.
to scratch surface ?
Fig. 3 How to remove rod seal Fig. 4 How to remove piston seal

3) Tube gasket
Pull out with the precision screwdriver.



3-2-3. Grease

ACaution

o Use our recommended grease.
Grease pack part number: GR-S-010 (10g), GR-S-020 (20g)

1) DRod seal

Apply a thin layer of grease to all surfaces of the new seal to make it easy to install the
rod seal and improve sealing.

Fill the groove of the seal with grease, which is necessary for operation.
2) (@Piston seal

Apply a thin layer of grease to all surfaces of the piston seal to make it easy to install the
seal.

3) @Tube gasket

Apply a thin layer of grease to all surfaces of the tube gasket to make it easy to install the
gasket.

4) Parts of cylinder

Grease is applied to the locations shown in Fig.5. The amount of grease per cylinder of
100 stroke is shown in attached table 1. Roughly, one scoop with a forefinger is
approximately 3g.

L=100mm, or stroke x %

Grease on the outer circumference

™~ Grease in the groove

(MDRod seal part
Approx. 3g

—j A little less
ﬁ than 1cm

Amount of grease

Fig. 5 Position for application of grease

Table 1 Amount of grease Unit: g
B [ Position for
Stroke ore size (P40 g ease
At 100st 3to4 DOR®B®®
50st added 1 ® ®




3-2-4. Installation of seals
1) Rod seal (Fig. 5, @)
Installing directions of the seal are specified.

Apply grease all over the seal and inner surface of the bushing as shown in Fig. 6. If it is
difficult to apply grease, for example to a small bore size, use a precision screwdriver.

2) Piston seal (Fig. 5, @ )

Install with care not to twist the piston seal. Apply grease to the seal groove and outer
circumference by rubbing grease into them as shown in Fig. 7.

3) Tube gasket (Fig. 5, @ )
Install with care not to twist the tube gasket.

Grease

E

- A little less than 1mm

*

!
Grease

Fig. 6 Rod seal Fig. 7 Piston seal

ACaution

o Confirm that there is no problem with operation and sealing ability after
assembly.

-3

3-3. Consumable parts
3-3-1 Replacement parts

®40
Seal kit number CK1A40-PS
Rod seal
Contents of the Piston seal
seal kit Tube gasket
1pc. of each

Grease pack part number: GR-S-010(10g)
GR-S-020 (20g9)

ACaution

o The seal is not delivered in sealed packaging for independent storage, so it
must be used within 1 year.



3-3-2. Storage of seals

ACaution

o Store seals in sealed packaging such as polyethylene bag and place it in a
box.

o Avoid locations exposed to direct sunlight, high temperature, and humidity.
In particular, isolate from equipment that can generate heat, radiation and
ozone.

o Do not stack a lot of seals, deform, or damage seals by putting a heavy
object on top of them.

o White particles can emerge from the surface of the seal during storage, but
they do not affect its performance.



3-4. Troubleshooting

Trouble

Major causes

Countermeasures

Operation has
lost

1. Lubrication
failure

- Apply the specified grease after cleaning of parts
(Grease pack: GR-S-010(10g) GR-S-020(209))

smoothness. 2. Deformation of - Replace the cylinder with a new one.
piston rod When reinstalling the product, adjust the load and
mounting position.
3. Insufficient - Supply appropriate pressure.
pressure
Force has 1. Air leakage from | - Replace the piston seal with a new one.
decreased. piston seal See "3-2. Replacement of seals" on page 18.

2. Air leakage from
rod seal

- Replace the rod seal with a new one.
See "3-2. Replacement of seals" on page 18.

3. Insufficient air
pressure

- Supply appropriate pressure.

4. Insufficient flow
rate

- The resistance in the fluid path may have increased
due to deformation or foreign matter entering the
product.

Perform repair or cleaning.

5. Incorrect
mounting position
of the product

- Mount in a proper position without any force applied to
the product.

6. Deformation of
piston rod

- Replace the cylinder with a new one.
When reinstalling the product, adjust the load and
mounting position.

7. Lubrication
failure

- Refer to the countermeasure for the trouble
“Operation has lost smoothness/ lubrication failure.”

The product
sometimes does
not operate.

1. Operation at a
very low speed

- Operation at a very low speed can create a condition
with almost no pressure difference between the supply
side and exhaust side and lower sealing effect, which
can cause operation failure. Keep to the specified
piston speed.

2. Problem of
equipment other
than this product

- Check all items in the system one by one to find the
cause.
Refer to the catalog and operation manual of the
components and equipment for details.

The product has
become unable
to operate.

1. Damage of
piston seal

- If there is leakage from the piston seal, it will be
exhausted from the exhaust port of the directional
control valve all the time.

Replace the piston seal.
See "3-2. Replacement of seals” on page 18.

2. Problem of
equipment other
than this product

- Check all items in the system one by one to find the
cause.
Refer to the catalog and operation manual of the
components and equipment for details.

3. Insufficient
pressure

- Supply appropriate pressure.

The piston rod
has been
deformed and
broken.

1. Operation at high
speed

- Replace the cylinder with a new one.
Operation at a high speed can cause impact from the
load, deform, and damage the product. Keep within
the specified piston speed and allowable kinetic
energy.

2. Excessive
external force

- Structural interference, eccentric load or over-load
may cause damage and deformation of the cylinder.
Eliminate the cause and replace the product with a
new one.




Trouble

Major causes

Countermeasures

Switch does not
turn on
(Switch

1. Power supply
failure or
connection failure

- Check the power supply.
- Connect the product properly.

sometimes does
not turn on)

2. Displacement of
auto switch
position

- Try to slide the auto switch over the product to check
its ON position, and move it to a correct position.

3. Reduction of
magnetic force

- If there is a magnetic source near the product, move it
away or install a shield plate to reduce the effect from
the magnet.

- When the product gets hot, adjust operating
frequency to lower it to 60°C.

If the above measures do not resolve the problem,
replace the product with a new one.

4. Lowered
sensitivity of auto
switch

- Eliminate the problem of ambient temperature,
vibration, or impact.
Replace the switch with a new one if the problem is
not solved.

Switch does not
turn off.
(Switch

1. Fused contact of
auto switch (reed

type)

- Check that the voltage and load are within the
specified rated values, and replace the auto switch
with a new one.

sometimes does
not turn off)

2. External
magnetic field
keeping auto
switch on.

- If there is a magnetic source near the product, move it
away or install a shield plate to reduce the effect from
the magnet.

4. Basic Circuit for Clamp Cylinder Operation

The basic circuit for operating the product with air filter, regulator, and solenoid valve is shown

in the Fig. below.

Pressure source

Regulator

©

N
V4

Air filter

[
— 1
| S |

Solenoid valve

viliee

Clamp cylinder

Fig. 8 Basic circuit




5. Construction

olT
L
l

Fig. 9 Clamp cylinder construction

No. Description
1 | Rod cover
2 | Tube cover
3 | Piston
4 | Piston rod
5 | Bushing
6 | Cushion valve
7 | Speed controller valve
8 | Clevis bushing
9 | Hexagon socket head plug
10 | Pin
11 | Cotter pin
12 | Flat washer
13 | Cushion seal retainer
14 | Wear ring
15 | Cushion seal
16 | Cushion valve seal
17 | Speed controller valve seal
18 | Coil scraper
19 | Rod seal
20 | Piston seal
21 | Tube gasket
22 | Cushion ring




Fig. 10 Construction of the standard built-in magnet clamp cylinder

No. Description Note
1 | Rod cover
2 | Tube cover
3 | Piston
4 | Piston rod
5 | Bushing
6 | Cushion valve
7 | Speed controller valve
8 | Clevis bushing
9 | Hexagon socket head plug
10 | Pin
11 | Cotter pin
12 | Flat washer
13 | Cushion seal retainer
14 | Wear ring
15 | Cushion seal
16 | Cushion valve seal
17 | Speed controller valve seal
18 | Coil scraper
19 | Rod seal
20 | Piston seal
21 | Tube gasket
22 | Magnet
23 | Switch mounting rod
24 | Auto switch mounting bracket
25 | Magnetic field resistant auto switch
26 | Hexagon socket head cap screw M4x0.7x14L
27 | Hexagon socket head cap screw M4x0.7x8L
28 | Hexagon socket head cap screw M3x0.5x14L
29 | Switch mounting spacer
30 | Cushion ring




Fig. 11 Construction of the built-in strong magnet clamp cylinder

No. Description Note
1 | Rod cover
2 | Tube cover
3 | Piston
4 | Piston rod
5 | Bushing
6 | Cushion valve
7 | Speed controller valve
8 | Clevis bushing
9 | Hexagon socket head plug
10 | Pin
11 | Cotter pin
12 | Flat washer
13 | Cushion seal retainer
14 | Wear ring
15 | Cushion seal
16 | Cushion valve seal
17 | Speed controller valve seal
18 | Coil scraper
19 | Rod seal
20 | Piston seal
21 | Tube gasket
22 | Magnet holder
23 | Magnet
24 | Switch mounting rod
25 | Auto switch mounting bracket
26 | Magnetic field resistant auto switch
27 | Hexagon socket head cap screw M4x0.7x14L
28 | Hexagon socket head cap screw M4x0.7x8L
29 | Hexagon socket head cap screw M3x0.5x16L
30 | Switch mounting spacer
31 | Cushion ring
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