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     Safety Instructions 
 
These safety instructions are intended to prevent hazardous situations and/or equipment damage. 
These instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or “Danger.” 
They are all important notes for safety and must be followed in addition to International Standards 
(ISO/IEC)*1)

*1) ISO 4414: Pneumatic fluid power -- General rules relating to systems. 
, and other safety regulations. 

  ISO 4413: Hydraulic fluid power -- General rules relating to systems. 
  IEC 60204-1: Safety of machinery -- Electrical equipment of machines .(Part 1: General requirements) 
  ISO 10218-1992: Manipulating industrial robots -Safety.                                          
  etc. 
   

    

 

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

 

 Warning Warning indicates a hazard with a medium level of risk which, if not avoided, could 
result in death or serious injury. 

 

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

 

Warning 
1. The compatibility of the product is the responsibility of the person who designs the equipment or 

decides its specifications. 
Since the product specified here is used under various operating conditions, its compatibility with specific 
equipment must be decided by the person who designs the equipment or decides its specifications based on 
necessary analysis and test results.  
The expected performance and safety assurance of the equipment will be the responsibility of the person who 
has determined its compatibility with the product.  
This person should also continuously review all specifications of the product referring to its latest catalog 
information, with a view to giving due consideration to any possibility of equipment failure when configuring the 
equipment. 

2. Only personnel with appropriate training should operate machinery and equipment. 
The product specified here may become unsafe if handled incorrectly. 
The assembly, operation and maintenance of machines or equipment including our products must be 
performed by an operator who is appropriately trained and experienced. 

3. Do not service or attempt to remove product and machinery/equipment until safety is confirmed. 
1.The inspection and maintenance of machinery/equipment should only be performed after measures to  

prevent falling or runaway of the driven objects have been confirmed. 
2.When the product is to be removed, confirm that the safety measures as mentioned above are implemented 
  and the power from any appropriate source is cut, and read and understand the specific product precautions 
  of all relevant products carefully. 
3. Before machinery/equipment is restarted, take measures to prevent unexpected operation and malfunction. 

4. Contact SMC beforehand and take special consideration of safety measures if the product is to 
be used in any of the following conditions. 
1. Conditions and environments outside of the given specifications, or use outdoors or in a place exposed to 
  direct sunlight. 
2. Installation on equipment in conjunction with atomic energy, railways, air navigation, space, shipping, 

 vehicles, military, medical treatment, combustion and recreation, or equipment in contact with food and 
 beverages, emergency stop circuits, clutch and brake circuits in press applications, safety equipment or 
 other applications unsuitable for the standard specifications described in the product catalog. 

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

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

 

 

3/28 

2022-12-20 09:37

DC875714



 

        
Safety Instructions 

 

 

Caution 
1.The product is provided for use in manufacturing industries. 

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

 

 

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

 

Limited warranty and Disclaimer                                       
1.The warranty period of the product is 1 year in service or 1.5 years after the product is delivered, 

whichever is first.∗2)

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. 

 

The product is provided for use in manufacturing industries. 
 The product herein described is basically provided for peaceful use in manufacturing industries. 
 If considering using the product in other industries, consult SMC beforehand and exchange specifications 
or a contract if necessary. 
契約などを行ってください｡ 

The product is provided for use in manufacturing industries. 
 The product herein described is basically provided for peaceful use in manufacturing industries. 
 If considering using the product in other industries, consult SMC beforehand and exchange specifications 
or a contract if necessary. 
契約などを行ってください｡ 
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1-1） Surface for mounting 

①Mount the cylinder with the surface which flatness is 0.2mm or less. 
When the flatness is more than 0.2mm, two guide shaft will be twisted, increasing  

sliding resistance, shortening the product life. 

     

②If the required flatness is not available, make adjustment of the gap using a shim. 
Make adjustment so that the slide block moves smoothly at the minimum operating  

pressure [0.18Mpa] for full stroke. 

     

③Make sure that there are no foreign matters including debris on the mounting  
surface before mounting the cylinder. 
If the cylinder is fixed with debris in between the cylinder and the mounting surface, 

the guide shaft may be twisted and poor performance or short life can result. 

     

④It is recommended to configure the mounting surface for the cylinder with  
the same material of the cylinder. 
If the material of the cylinder and the mounting surface is different, the flatness of  

the mating surface will be insufficient. 

When the materials are different, adjust the flatness at 0.2mm or less using a shim. 

 
 
 
 
 
 
 
 
 
1-2） Mounting the cylinder 

①Mount the cylinder using the plate on both ends. 
（Do not mount the cylinder using the slide block (Fig.2). 
Otherwise, excessive moment will be applied to the bushing at the stroke,  

wearing the bushing in early stage of life. 

 
 

1. Mounting 

！ Caution 

 

Fig.1  Cylinder mounting surface 

 

Mounting surface of different materials 
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Mounting surface with the same 
material with high rigidity 
 

！ Caution 

Fig.2  Do not mount the cylinder using the slide block 
 

Plate Slide block 
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②Cylinder has to be fixed by screws from the top surface of the plate 
 (surface with countersunk). 

If the cylinder needs to be fixed by screws from the bottom, please use made-to-order product 

[-X2423]. 

    *) -X2423:  Mounting surface tapped hole type (Refer to Page 24, Fig.13, Table 14) 

 

 
 
 
 
 
 
 
 
 
 
1-3） Minimum necessary space for the installation of the cylinder 

Keep adequate space in operating directions of the bumper bolt,  
shock absorber and thefitting for ease of mounting and replacement. 
Table 1 shows the minimum necessary space. Keep more space than is required. 

 
 

Hexagon socket 

Fig.3  Cylinder mounting method (Standard product) 

 

Fig.4  Minimum necessary space 

 

 

Female screw thread 
added to the mounting 
hole of the plate 

X2423 (Screw type for the mounting 

    

 

Secured from the bottom surface using bolts 

！ Caution 
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Tube I.D. 

(mm) 

With shock absorber (mm) With bumper bolt (mm) 

(NC) Y:  Minimum 

necessary space 

(NA) X:  Minimum 

necessary space 

6 19 44 11 32 

10 28 58 10.5 34 

15 28 58 10.5 34 

20 28 63 10.5 39 

25 49 89 12.5 41 

32 52 99 11.5 43 

40 51 99 10.5 43 

 
 
 
 
 
 

 

① Do not put your hand between the plate and the slide block during the cylinder operation. 
    It is very dangerous. 

    

② Do not apply the load more than allowable value of the cylinder. 
It will cause malfunction. 

 

③ Check the supply pressure, and the kinetic energy that the cylinder generates, 
When performing an intermediate stop. 
Fine stroke end adjustment is considered as an  

intermediate stop, so the considerations for an  

intermediate stop must be observed. 

[When stopping the external slider in an  

intermediate position with external stopper] 
If the allowable pressure values are exceeded, the  

stopper position might be displaced or the external slider may become detached  

from the magnetic coupling and drop. 

[When stopping the external slider in an intermediate position in a pneumatic circuit] 
If the external kinetic energy of the load on the slider  exceeds the allowable values,  

the stopper position might be displaced or the external slider may become detached  

from the magnetic coupling and drop. 

2. Operation 

Table 1.  Minimum necessary space (Reference) 

 

Note) The dimensions above show the minimum necessary space for the replacement of  

the shock absorber and bumper bolt. (Full length of the stopper + 10mm) 
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① Do not use the cylinder in an environment where the cylinder is expose to moisture, 
   adhesive foreign matter, dust or liquid such as water or cutting fluid. 

If the cylinder is used in an environment where the lubrication of the cylinders sliding parts  

is compromised, contact your SMC sales representative. 

 

 
 
3-1) Piping selection 

  2 types of piping type are available: (1) Bilateral piping type[CY1S] One piping port is located  

at each end plate, (2) Centralized piping type [CY1SG] Two piping ports are both located 

at plate A. (Fig. 5-1, Fig. 5-2) 

Reference: For the bilateral piping type: The full length of the cylinder is shorter than  

 

the centralized piping type: Integrated piping is possible. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Functions 
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！ Caution 

 

 

Piping Piping 

 

Piping 

 

Fig.5-1  Bilateral piping type [CY1S] 

 

Plate C Plate A 

 

Plate A 

 

Plate B 

 

Fig,5-2  Centralized piping type [CY1SG] 
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3-2) Stopper type 

Select the stopper from the three types on the right. 

 (Fig.6) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3-3) Auto switches 

3-3-1) Applicable auto switches 

  Refer to Table 2. Pay attention to the type of auto switches. 

 

 
 
 
 
 
 
 

Table2. Applicable Auto Switches 
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Bumper bolt (Resin tipped) 

Shock absorber + adjustment bolt (metal ended) 

Shock absorber + adjustment bolt (metal ended) on one side 

Bumper bolt on one side (Resin tipped) 

Bumper bolt 

Shock absorber 

Adjustment bolt 

Shock absorber 

Adjustment bolt 

Bumper bolt 
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3-3-2) Mounting of auto switch 

  As shown in the figure 7, combine the auto switch with the switch spacer (BMY3-016)  

to secure the auto switch in the mounting groove of the switch rail. 

  Combine the auto switch with the switch spacer and secure the mounting screw with 

 a flat blade watchmakers screw driver. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
3-3-3) Mounting and removal of the switch rail. 

  Care must be taken when removing the switch rail so that the screws, 

 nuts or washers are not lost. 

 Refer to the table 3 for mounting the switch rail again or to the opposite side. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

K 

A B 

C D 

K 

Fig. 8  Auto Switch Proper Mounting Position 
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Auto switch 

 

Precision flat head 

 
 

Fig.7  Mounting method of auto switch 

Watchmakers screwdriver:   

Grip diameter 5 to 6mm 

Tightening torque:  0.1 to 0.15Nm 

Switch spacer 

Flat head 
Watchmakers screwdriver 
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3-3-4) Groove for the switch rail lead wire. 

  Switch rail has a groove for the lead wire.(Fig. 9) 

When the groove is used, do not deform the switch rail.  

 

3-3-5) Switch response at intermediate positions of the stroke. 

  It is possible to install an auto switch at an intermediate  

position of the stroke, but the maximum speed of the 

cylinder, which can be detected by the switch, will be  

limited due to the load relay response. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table3. Auto Switch Proper Mounting Position 
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Auto switch 

Lead wire 

Switch rail 

Fig. 9 Switch rail 
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4. Model selection 
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Ps：Allowable pressure 
Refer to page 21, Table 10 

Ps：Allowable pressure 

Refer to page 21, Table.10 

Es：Allowable kinetic energy 
Refer to page 21, Table 10 
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Table4. Allowable load mass by thrust and maximum operating pressure 

In this series, the work load and the maximum operating pressure are restricted to prevent the magnetic coupling from 
being separated. Ensure that the work load mass and operating pressure are within the values in Table 4. 

When stroke adjustment is performed with bumper bolt, adjustment bolt, or intermediate stop is performed with an 
external stopper, the maximum operating pressure should be as shown in the page 22, Table 10. 
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Table5. Mounting orientation and static moment Table6. Dimension from the center of the guide to 
 the upper surface of the slide block 

 

Table7. Mounting orientation and static moment 
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Table8. Allowable load mass on guides and moment 
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5-1) Vertical operation 

 When operating, it should be  

operated within limits of the allowable load mass 

 and maximum operating pressures as shown in  

table 9. 

 Operating the cylinder above the specified  

values may lead to the load dropping.   

If an accurate stopping position is required,  

consider using a metal-ended external  

stopper. 

 

 

 

5-2) Intermediate stop 

 Fine stroke adjustment is considered as an  

intermediate stop, so the considerations for an  

intermediate stop must be observed. 

Consider the following points. 

 

① 
When stopping a load in mid-stroke using an  

external stopper, adjustment bolt or bumper bolt,  

operate within the operating pressure limits shown  

Stop the slide block using the external stopper 

in the table 10. Use caution, as operating the  

cylinder above these pressures may lead to the  

breaking of the magnetic coupling. 

 (The piston speed should be the allowable value or less.) 

 

 

②  

 When an intermediate stop is performed with a  

pneumatic circuit with a 3-position solenoid valve,  

the kinetic energy should be equal to or less than  

the values in the table 11. 

When stopping the internal slider with a  
pneumatic circuit 

（Piston speed has to be less than the allowable value） 

5. Vertical operation and intermediate stop 

22/28 

Bore size 
(mm) 

Allowable load weight  

(mv) 
（kg） 

Allowable pressure 

(Pv) 
(MPa) 

6 1.0  
0.55 

10 2.7  

15 7.0  

0.65 

20 11.0  

25 18.5  

32 30.0  

40 47.0  

 

Table 9  Allowable load weight and 
 pressure for vertical operation 

Bore size 
(mm) 

Maximum operating pressure limit for 

intermediate stop with an external 

stopper 
(Ps) (MPa) 

6 
0.55 

10 

15 

0.65 

20 

25 

32 

40 

 

Table 10  Allowable pressure for intermediate stops 
with an external stopper 

Bore size 
(mm) 

Allowable kinetic energy for the 

intermediate stop with pneumatic 

circuit   (Es)  (J) 

6 0.007 

10 0.03 

15 0.13 

20 0.24 

25 0.45 

32 0.88 

40 1.53 

 

Table 11  Allowable kinetic energy for stopping  
at the piston side 
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6-1）ストローク設定方法 

6-1) Stroke setting 

    Loosen the hexagon nut, and move the bumper bolt to the set stroke end position with a hexagon 

wrench or by hand. Tighten the hexagon nut to the torque values shown in the table 12. 

With bumper bolt 

 

  

   The cylinder stroke is controlled by the position of the adjustment bolt. 

With shock absorber 

Parallel pins of similar size to the rod diameter of the shock absorber are mounted on the slide 

block, these pins collide with the adjustment bolt and shock absorber. Therefore, the stopper of 

the shock absorber should not come into contact with the slide block directly. Mount the shock 

absorber stopper approximately 0.2mm shorter than the adjustment bolt. 

 

 

6-2) Caution when replacing shock absorber 

A Cylinder with shock absorber has an adjuster bolt for adjusting the stopping position of the 

cylinder stroke.  Do not change the adjustment bolt position when replacing the shock absorber 

without changing the stopping position of the cylinder stroke.  

 

 
 
 
 
① The attraction force of the magnet is very strong. 

Be careful so that your hand is not caught when removing the external and piston slider  

from the cylinder tube during maintenance. 

The external slider and the piston slider may be attracted to each other by magnetic force. 

Use caution when handling. 

 

6. Stopper 

 
7. Cautions for disassembly and maintenance 

Fig. 10  Stopper 
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！ Warning 

 

Table 12．  Stopper tightening torque 
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① Disengage the magnetic attraction of the internal and external slider  
when removing the sliders from the cylinder tube. 
Dislocate the magnetic position of the magnet coupling between the internal and external slider 

before removing the external slider or piston slider separately from the cylinder tube. 

If the internal and external slider are removed from the cylinder tube while they are attracted to 

each other, they will be attracted directly and become impossible to separate. 

 

② If the slider is disassembled for maintenance, do not disassemble the magnet. 
As the holding force of the magnet will decrease or result in operational failure. 

 

③ Refer to the maintenance procedure for the replacement of the seals. 
 

④ The set screws in the figure below are for securing the guide shaft, so do not loosen them 
except for the purposes of replacing the seals. 

 

 

 
 
 
 
 
 
 
 
 
⑤ Make sure the external slider is in the correct direction. 

The internal and external sliders for ø6 and ø10 have a correct assembly orientation.   

Disassemble and reassemble with the correct orientation referring to the drawing below 

 (Cylinders larger than ø15 do not have the orientation). 

If assembled incorrectly, remove and rotate the piston slider by 180o

If th direction is not correct, it will be impossible to obtain the specified holding force. 

C, then re-insert into the 

correct the position. 

 

 

 

 

  
Fig. 12-1  Correct position 

 
Fig. 12-2  Incorrect position 

 

Rotate the piston slider by 180oC. 

 

Fig.11  Guide shaft holding screws 
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 A wide range of made-to-order products are prepared depending on operating environment and 

conditions. 

 Refer to Table 13 for made-to-order products.  (Product number in the table is added to the end of 

the standard product number) 

(Life of the products below may be shorter than standard products in ordinary environments)  

If cylinders are used in an ordinary environment, use standard products as much as possible.) 

 

 

Product no. 
Symbol 

Description 
Note) Recommended operating environment and 

conditions 
Applicable tube 

I.D. 

-XB9 
Low speed type 
(15 to 50mm/s) 

When low speed operation (15 to 50mm/s) is 
necessary 

ø6～ø40 

-XB13 
Very low speed type 
(7 to 50mm/s) 

When very low speed operation (7 to 50mm/s) is 
necessary 

ø6～ø40 

-X116 Air-hydro type 
Suitable for precise low speed feeding, intermediate 
stop and skip feeding. 

ø25～ø40 

-X168 Helical thread type 
Strengthen the mounting threads for the workpiece 
mouting on the slide block.   

ø20 to ø40 

-X210 
Non-lube for the outside 
(Without dust seal) 

Humid place. Environments where products are 
exposed to splashing water or cutting fluid. 
Outside of the cylinder: Grease free 

ø6～ø40 

-X322 
Cylinder tube outer surface 
hard chrome plated  

Enhance the hardness of the cylinder tube outer 
surface to reduce the wearing of the outer bearing. 

ø15 to ø40 

-X324 
Non-lube for the outside 
(With dust seal) 

Humid place. Environments where products are 
exposed to splashing water or cutting fluid. 
Outside of the cylinder: Grease free 

ø10～ø40 

-X431 
Switch rail can be mounted 
from both sides (2 rails) 

Necessary switches cannot be mounted by one 
switch rail because the stroke is short. 

ø6～ø40 

-X2423 
Mounting surface tapped 
hole type 

Fix the cylinder from the plate bottom surface using 
bolts. 
(Fig. 13, table 14 for details of dimensions) 

ø6 to ø40 

20- Copper-free Specifications For copper-free environment ø6 to ø40 

 

 

 

 

 
 
 
 
 
 
 
 

8. Made to order product 

Note) Recommended environments and conditions are for your reference. 

   To avoid unexpected incidents, it is recommended to test the product with your operating conditions. 

 

Table 13  Table for Made to Order products 
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Fig. 13． X2423 

 

 

Mounting surface 

 

Plate 

 Dimension is the same as 
the standard 

 Maximum screw-in 
depth;R 

 

2x2xJ 

 

 

Bore size 
(mm) 

 

Table 14．Details of thread 

 
(Thread size) 

 
(Maximum screw-in depth) 

 

Dimension is the same as 
the standard 
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9. Internal construction and component 

 

For φ6 

 

For φ15 

 

For φ6 

 
CY1S／Bilateral piping type 

 

With bumper bolt 

 

 

CY1SG／Centralized piping type 

For φ6 

 

For φ15 

 

For φ6 

 
For φ6 

With bumper bolt With shock absorber 

Fig.14-1．Bilateral piping type 

 

Fig.14-2．Centralized piping type 
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Table15．Component Parts 

Note 1) Seal kit includes a grease pack (10 g). 
     Order with the following part number when only the grease pack is needed. 
     Grease pack part number : GR-S-010 
Note 2) A switch spacer, as specified in the table above will be required if an auto switch is mounted afterward. 
        Refer to “Auto Switch Mounting” on page 10 3-3-2 for details. 

Table16．Replacement Parts/Seal Kit 
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Note 1) * denotes parts that are included in the seal kit. 
Note 2) Auto switch and switch spacer are shipped together 
        With the product, but not assembled. 
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