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/'\ ISorios CY1F
. Safety Instructions

These safety instructions are intended to prevent hazardous situation and/or equipment
damage. These instructions indicate the level of potential hazard by labeling “Caution”,
“laﬁning” or “Danger”. To ensure safety, be sure to observe 1504414 Mt*!) J|S B 8370 Mete2

and;other safety practices.

' A Caution: operator error could result in injury or sguipment damage.

A larnlngi Operator error could result in sericus injury or loss of life.

A Danger: In extreme conditions, there is a possibility of serious injury
: or loss of {ife,

Notell) IS0 4414: Pneumatic fluid power — Recommendations for the application of equipment to transmission
; and control systems.
Note2)JIS B 8370 : Pneumatic system axiom.

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

iSince the products specified here are used in various operating conditions, their compatibility with the specific

‘pneumatic system must be based on specifications or after analysis and/or tests to meet vour specific

‘requirements.

2.pnly trained personnel should operate pneumatically operated machinery and equipment.
:Compressed air can be dangerous if an operator is unfamiliar with it. Assembly, handling or repair of pneumatic
i systems should be performed by trained and experienced operators.

3.Do not service machinery/equipment or attempt to remove components until safety is

' confirmed.

1. Inspection and maintenance of machinery/equipment should only be performed after confirmation of safe

- locked—out control positions.

2 When equipment is to be removed, confirm the safety process as mentioned above. Cut the supply pressure

" for the equipment and exhaust all residual compressed air in the system.

3. Before machinery/equipment is re—started, take measures to prevent quick extensions of the cylinder piston
rod otc.(Bleed air into the system gradually to create back—pressure.)

4.Contact SMC if the product is to be used in any of the following conditions:

1. Conditions and environments heyond the given specifications, or if product is used outdoors.

2. Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles, medical
equipment, food and beverage, recreation equipment, smergency stop circuits, press applications, or safety
squipment.

3.An application which has the possibility of having negative effscts on people, property, or animals, requiring
special safety analysis.




1.Specifications
1-1.Cylinder Specifications

Notel)

Note2)

Bore size[mm] 10 | 15 | 25
Fluid Air

Lubrication Non—lube

Action . Double acting

Max. operating pressure[MPa] 0.7

Min. operating pressure[MPa] 0.2

Proof pressurs[MPa] 1.05

Ambient and fluid temperature [°C] -10 to 60

Operating piston speed[mm/s] 50 to 500

Cushion

Built—in shock absorber

Stroke tolerance[mm] 0 to 250st :] 251 to 1000st : | 1001st to: *'%,

90 4

0 0

Allowable stroke adiustment 12t 08 ~14t0 0.8
range[mm]
Piping Shock absorber
Piping port size M5x0.8 Re 1/8
Magnetic holding force[N] 53.9 | 137 363

Notel)Allowable stroke adjustment range indicated above shows the case of

standard adjustment bolt.

Note2)Piping connection threads can be selected in case the size is 25.

1-2.Shock Absorber Specifications

Applicable bore size[mm)] 10, 15 25
Shock absorber RB0805—X552 RB10606-X552
Max. absorbing energy[J] 0.98 3.92
Absorption stroke[mm] 5 -6

Max. impact speed[m/s] 005t0 5

Max. operating frequency

[cycle/min} 80 0
Spring Extended 1.96 422
force{N] Retracted 3.83 6.18
Weight[g] 15 25

Note)Indicate the time of maximum absorbing energy per cycle. Therefore, the operating frequency can be
increased according to the energy absorption.

1=-3.Standard Stroke

Bore size Maximum
Standard stroke[mm] available
[mm]

stroke[mml]

10 50, 100, 150, 200, 250, 300 500

15 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 750

100, 150, 200, 250, 300, 350, 400, 450, 500,
25 550, 600 1200

Note)Strokes are available in Lmm increments, up to the maximum stroke.
However, suffix “~XB10" to the end of the part number for satisfying standard stroke range. Also, when

exceeding its range, specify “~XB11" at the end of the part number.
Refer to SMC'’s catalog for details.




2. Precatttions

2-1Precautions on Handling

A Caution

1.Do not apply strong shocks or excessive moments to the slide table{(movable carriage).
The slide table{movable carriage) is supported by precision bearings. Therefore, strong shocks
or excessive moments must not be applied when mounting a workpiece.

2.Do not scratch or damage the cylinder tube by striking it or placing ohjects on it.
The cylinder tube is manufactured to precise tol_erances. Therefore, even a slight deformation
can cause malfunction.

3.00 not unnecessarily alter the setting of the guide.
Guide is preset and mounted with appropriate tightening torque. Therefore, do not loosen or
remove the mounting bolt of the guide. If unnecessarily loosen the mounting bolt, it can cause
malfunction.

4.Do not operate with the magnetic coupling of magnetically coupled rodless cylinder of the
actuator out of position.
When the magnetic coupling is out of position due to external force beyond holding force, push
the external slider back into the correct position by supplying air pressure of approx.0.7MPa to
the cylinder port at the stroke end.

5.Take pracautions of preventing your fingers from getting caught.
The clearance between the slide table and the adjustment holder is small at the stroke end,
posing the risk of getting your hands caught. Therefore, mount a protective cover at designing

process to prevent personnel from coming into direct contact with this area.

6.D0 not disassemble the magnetic components(extemal slider, internal slider) of the
actuator(cylinder).
This can cause loss of holding force and malfunction.

1.Do not use till correct operation is verified.
After mounting and repair/refit, conduct adequate functional and leak tests with supplying

compressed air and connecting power to see if mounting situation is correct.




2-2.Operating Environment

/A Warning

1.Do not use in environment where there is a danger of corrosion.
Refer to the construction regarding cylinder materials.

2.Do not use in environment where the cylinder is exposed to coolant, cutting oil, water droplet,
adhesive extraneous materials, dust, etc. and avoid using with compressed air containing
drainage or extraneous materials.
Extraneous materials and liquid inside/outside of the cylinder can wash away or deteriorate
the lubricant grease, and may cause malfunction and breakage.
When the cylinder is used in areas where water or oil droplet splash or in dusty locations, use
a cover to protect the cylinder from direct contact and operate under clean compressed air

condition,

2-3.Air Supply

A Warning

1.Use clean air.
If compressed air contains chemicals, synthetic oils contgining organic solvents, salt or

corrosive gases, etc., it can cause breakage or maifunction.

A Gaution

1.Mount air filters.

Mount air filters at the upstream side of valves. The filtration degree should be 5 4 m or less.
2.Mount an after cooler, air dryer, water separator, etc.

Compressed air containing excessive drains may cause malfunction of valves and other

pneumatic equipment. To prevent this, mount an after cooler, air dryer, water separator, etc.
3.Use the product within the specified range of fluid and ambient temperature.

Take measures to prevent freezing, since moisture in circuits will be frozen under 5°C and it

can cause malfunction.

Refer to SMC' s “Air Cleaning Equipment” catalog for details on compressed air quality.




2—4 Lubrication

A Caution

1.Lubrication to non—lube type cylinder.
The cylinder can be used without any further lubrication since it has been lubricated for life at
the factory.
However, in the event that it will be lubricated, use class 1 turbine oil{with no additives) 1ISO
VG32.
Stopping lubrication later may lead to malfunction due to the loss of the original lubricant.

Therefore, lubrication must be continued once it has been started.

2-5.Maintenance

A Warning

1.Machine maintsnance, and supply/exhaust of compressed air.
Equipment should be removed after confirmation of safe locked~out control positions and cut
the supply pressure for the equipment and exhaust all residual compressed air in the system.

Before restarted, take measures to prevent quick extension.

2 Drain flushing.

Remove drains from air filters regularly.




3.Mounting on the Equipment

3—-1.Mounting Surface

A Caution

1.While a high level of flatness is desired for the mounting surface, if sufficient flatness cannot
be attained, use shims to adjust the height, etc. of body and mounting surface so that the
slide table(movable carriage) can operate throughout its stroke under the minimum operating
pressure(0.2MPa).

3-2.Precautions on Mounting

Z\ cation

1.Do not apply strong shocks or excessive moments to the slide table{movable carriage).
The slide table(movable carriage) is supported by precision bearings. Therefore, strong shocks
or excessive moments must not be applied when mounting a workpiece.

2.Careful alignment is necessary when connecting to a load which has an external guide
mechanism.
The magnetically coupled rodless cylinder(serias CY1F} can be used with a direct load within
the allowable range of guide. However, careful alignment is necessary when connecting to a
load which has an external guide mechanism.
Since variation of the shaft center increases as the stroke becomes longer, a connection
method(floating mechanism) should be devised which can assimilate this displacement.

3.Be sure to hold with 4 mounting holes on both ends of the guide when mounting.
Mounting holes at the center of guide are the one for supporting the intermediate position.
Therefore, be sure to hold with 4 mounting holes on both ends. i ?

Mounting hole for supporting
at the center position.
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4 selecting 25mm adjustment bolt, mounting hole will be interfered by adjustment bolt.
Therefore, readjust adjustment bolt after setting the cylinder,
Hold the cylinder using mounting bolt after sliding adjustment boit to where it does not
interfere mounting hole based on the section 5—2 "Adjustment of Adjustment Boit”.
Readjust stroke with adjustment bolt after holding the cylinder.

pr——— < @ Adjustment holder

Adjustment bolt
\Mounting hole

In case of 25mm adjustment bolt

A Caution

5.For long stroke operation, the body and the cylinder tube may be deflected due to ite weight
and load. In that case, support the center on the cylinder using mounting holes at the center
position.
Support the center on the cylinder using mounting hole at the center of body so that
supporting interval(L) will be lower than the value shown in the diagram.
- [If the accuracy of mounting surface is not sufficient, it may cause malfunction. Therefore,

adjust level at the same time.

* Despite the value(L) is lower ﬂmﬁ the one shown in the diagram, support the center on the

cylinder under the condition of pulsation/impact.

T In case the mounting orientation
w is ceiling mounting.the value(L)
L represents mounting bolt pitch.

hy
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Load [N]
3
/

20 10 \ \
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0 100 200 300 400 500 600 700 800 900 1000
Supporting interval L [mm]

Load and Supporting interval

6.Load weight and operating pressure are restricted when operating in the vertical direction.
When operating in the vertical direction, check the allowable value based on the section
7-5 "Restrictions on Vertical Operation”.
If operating beyond the allowable value, there is a possibility of drop of the workpiece by
breakage of the magnetic coupling.

71.00 not use the actuator as a single part.
The actuator(cylinder) can be installed/removed at/from the guide. However, it is for body

driving so that do not use it as a single part or apply a load to the slider.




4 Piping

A Caution

1.Take precautions of piping port and operating direction of slide table.
Take precautions that centralized piping on the right side differs from that of left side as to

piping port and operating direction. | Centralized piping on right side|

——) /1

Operating direction of slide table

I Centralizod piping on left side ]

= |

] ‘ 1]
o]

L <:- R
Operating direction of sfide table
2 Piping port can be used by changing plug position according to its operating situation.
Sealant tape should be wrapped to the plug to prevent leakage when re—screwing plug.
(DIn case of M5.
Tighten 1/6 to 1/4 turn from where plug stops by tightening slightly.
(2)In case of Rcl/8.
The tightening torque should be 7 to 9N*m by using screw driver.
3.Take precautions that plugs, which are not indicated above, cannot be used as piping.
Therefore, do not remove it.
4 Preparation before piping.
Before piping is connected, it should be thoroughly blown out with air(flushing) or washed to
remove cutting chips, cutting oil and other debris from inside the pipe.




5.Wrapping of gsealant tape.
When connecting pipes and fittings, etc., be sure not to get cutting chips of the pipe threads
and sealing material inside the piping.
Also, when sealant tape is used, leave 1.5 to 2 thread ridges exposed at the end of the
pipe/fitting.

Wrapping
direction

Expose approx.Z2 threads

10




5.Stroke Adjustment
5-1.Stroke Adjustment
For series CY1F, stroke can be adjusted by adjusting adjustment bolt which is included
with the cylinder.
Refer to the diagram indicated below for stroke adjustment range.

[mm]
Bore size Standard 25mm
[mm] adjustment bolt { adjustment bolt
:(5) —1.2t00.8 —25.2 to 0.8
25 —14t0 06 —25.4 to 0.6

Adjustment range indicated above represents that of single side.

5-2.Adjustment of Adjustment Bolt{Stroke Adjustment)
{1)Loosen the bolt for holding adjustment bolt.
(2)Adjust adjustment bolt by inserting hexagon wrench into hexagon hole on the end

face of it.
{3)Tighten bolt for holding adjustment bolt after adjusting.
Bore size Bolt for holding Width across flats
[mm] adjustment bolt Tightening torque for adjustment
10 M3 1.0to 1.3N'm 4
15
25 M5 4.9 to 6.0N'm 5

Adjustment holder

Adjustment bolt

Bolt for holding
adjustment bolt

11




5-3.Precautions on Stroke Adjustment

A Warning

1.Do not use till correct operation is verified.
Stroke should be adjusted after confirmation of safe locked—out control positions and cut the

supply pressure for the equipment and exhaust all residual compressed air in the system.

Before restarted, take measures to prevent quick extension.

A Caution

2.Take precautions of the restrictions on operating pressure when adjusting stroke.
When adjusting stroke shorter than standard stroke using adjustment bolt, operating pressure
should be lower than the limit based on the section 7-6, 1 7 In case of stopping the load at
intermediate position by using external stopper, etc. and adjusting stroke by using adjustment
bolt.” Magnetic coupling of the actuator{cylinder) will be broken when operating beyond the
limit of operating pressure. _

3.Adjust stroke based on the distance from the end face of adjustment bolt to that of
adjustment holder as a guide.
Take precautions that slide table and adjustment hoider will be collided when A dimension is
smaller than 0. Also, slide table will be scratched and damaged.

[mm]
B . Standard 25mm adjustment
ore size . . .
adjustment bolt at bolt at minimum Standard stroke | At maximum stroke
[mm] "
minimum stroke stroke
10
A<2 AL26 A=028
15 AZ0
25 AL2 A<26 A=0.6
B - - 11 =~ @ 4
— 1 ° T— -°
...... | | - 1L
bl Y e
e / =
Il Adiustment bolt
[ Adjutment bolt
In case of standard adjustment bolt In case of 25mm adjustment bolt

12




6.Replacement parts and Maintenance
6-1.Actuator{Cylinder)

1.Actuator(Cylinder) can be replaced in case of series CY1F.
Order the replacement actuator{cylinder) based on the order number indicated below.

Order number of the replacement actuator{cylinder)

cyiF|[B][10 E][EI—| Stroke |

Number of piping direction
Series R |Centralized piping on right side
L | Centralized piping on left side
Identification symbol Piping thread
of the cyfinder Symbol | Thread |Tube bore size
M 10, 16
Cylinder tube bore size NIL Re
10} ®10 ™ NPT 25
15 16 F G
25 ®25

2 Replacement of the actuator(cylinder).
(1)Remove 4 cylinder holding bolts and take the actuator out from guide unit.

(2DApply grease to gasket which is included with the replacement actuator(cylinder) and

replace it from gasket mounted.
{(3)Mount slider of the replacement actuator to notch part of slide table and align @

(circle)side at the end cover of actuator and @ side at stepped part of guide unit.
{4)Contact @ and side closely at the time of {3) and tighten equally wit_h 4 cylinder

.

holding bolts.

Slide table

13 Enlarged view of end cover

Enlarged view of end cover .




Bore size Cylinder holding Tighteni
(mm] bolt ightening
torque
10
15 M3 0.55t0 0.72N'm
25 M5 2.5 to 35N'm

A Caution

Tighten the cylinder holding bolt

Tighten the cylinder holding bolt in order not to loosen it and to prevent breakage or
maifunction.

Also, operate it with conducting functional tests after replacing the actuator.

6-2.Shock Absorber

1.Shock absorber can be replaced in case of series CY1F.

Shock absorber is consumable product so that replace it when deteriorating the energy
absorbing capacity.

Order the replacement shock absorber based on the diagram indicated below.

Bore size[mm] Replacement shock absorber part no.
:g RB0805-X552
25 RB1006-X552
*QOrder 2 pieces per cylinder.
2.Replacement of shock absorber.,

Order the replacement shock absorber based on the diagram indicated above.
(1)Remove the workpiece from the slide table.

{(2)Loosen 4 hexagon socket head set screws on top of the slide table and take shock
absorber out from it.

(3)Tighten 4 hexagon socket head set screws with inserting the replacement shock absorber

into the hole of slider table deeply. '/ Hexagon socket head set scraw

Replacement !
shock absorber




Bore size Cylinder holding . .
[mm) bolt Tightening torque
:g M3 0.37 to 0.45N'm
25 M5 0.54 to 0.64N'm

A Caution

Take precautions on tightening torque of hexagon socket head set screw.

Too much tightening may cause breakage or malfunction of shock absorber.

6-3.Adjustment Bolt

Adjustment bolt can be replaced in case of series CY1F.
Order adjustment bolt based on the diagram indicated below.

Refer to the section 5-2 "Adjustment of Adjustment Bolt” for replacing adjustment

bolt.
Bore size Standard adjustment 25mm adjustment bolt
[mm]
bolt
10, 15 CYF-S10 CYF-L10
25 CYF-S825 CYF-L25

15




17.How to Select

7-1.Selaction Flow Chart

Es : Allowabia kinetic energy for i Stopy using sratic clrowit (J)
Pa: Cparating pressurs kmi for stermediate stops uﬁmfwndmw-r(MPl)
Prv: Maxiowm operating presaure for vertical opsration (MPs)
Miv: Allowshie weight for vartiosl operation (kg)

of :Losd factor
Lowli) Static: masmentOd)

Dynamia moment (M)

Operating conditions

* v a:Aberage spesd
-With/Without intermediate stops

» m:Load{kg}
(Stop with extemal stopper/with pneumatic circuit)

» P :Opersting pressure {MPa)
» L:Work center of gravity position (mm)

* Mode of operation{Horizontal inclined.Vertical)

£om + +
Masbuim load weightin max)  Alowable it mememl mp  Allushle synamic mewent( b mex)

E :Kinatic snargy of load(J)

|

ve 2

1000

Mode of

Neta 1)
Inclined operation Vertical operation

Horizontal operstion
Review of losd weight and
» Spergtingpraasurs
First tartative bore size determinetion First tentative bore size determination Firet tartative bore size determingtion

m
D1, ﬂxJ;

#DZ 5. O '0. 1xmou: +mein #

¢DZS. o.Jw

Note1)This cylinder cannot perform an intermediate stop using pneumatic circuit in vertical

operation.

In this case, an intermediate stop can be performed only by using an external stopper,

etc.

16




7-2 Moment of Rodless Cylinder

Various moment can be generated depending on the cylinder mounting orientation, load
and center of gravity position.

Coordinates and Z
Moments Ma3: Yaw moment

M2:Roll mement

Static moment

Horizontal mounting Coeiling mounting Wall mounting
M
2 1 2 3
Y y
X X z x Z
myxg mzxg
Mounting orientation | Horizontal Coilling Wall Vertical
Statio load m my my m; my
E My | myxgxX ] mpxgxX — myxgxZ
E M, | mxgxY | moxgx¥ | mgxgxZ —_
g M, — — myxgxX | mxgxY
Note) m,is a mass movable by thrust.
g : Gravitational acceleration Use 0.3 to 0.7 times(differs depending on the oparating speed)

the thrust as a guide for actual use,

Dynamic moment

Mourtng orntstion | Horizortal | Ceiling | Wall | vertical
Dynamio load Fe '1"545 Xyaxm,Xg
B | Me 4 xFexz
g Mg Dynamic moment My does not generate.
é My % xFeXY
g : Gravitational acceleration Note} Regardless of the mounting orientation, dynamic moment
V a : Average speed is calculsted with the formulas sbove.

17




7-3.Maximum Allowable Moment/Maximum Allowable Load

Maximum sliowable momant

Bore size Hax. allowable momant (N-m) Max. sllowsble load (kg) Select the moment from within the rangs of operating
Rodal
(mm) L1l N2 03 nl 2 3 nd limits shown in the graphs. Note that the maximum
10 ] 2 1 2 2 2 1.4 allowable losd vaiue may sometimes be exceedad sven
CYIF 15 1.% 3 1.8 5 5 5 2 within the operating limits shown in the graphs. Tharefore,
25 14 20 14 12 12 12 12 also check the allowabie load for the selactad conditions.

The above values are the maximum aliowable values for moment and load. Refer to each graph

bl

regarding the

Load(kg)

& , '

t/locad for a partioular piston speed.

™, J
my
Moment(N:m)
F1¢| . Mi=F: X L1 F 2
a } 3
‘1I—/——1 [

Moment .~ CY1F

Maximum allowable load

Salact the load from within the range of limits shown in
the graphs, Note that the maximum alowabls moment
value may sometimes be axcesded aven within the

the cperating limits shown in the graphs. Therefore, alsc
check the allowable moment far the selected conditions.

CY1IF/ M, 01 cYiF/ m, 2] cYiFs M, (3]
. »FF :
" » CY1F26 2
CY1F28 \ Cr1F28
0 N 10 10 .
E° e’ g *
z 4 z 4 4
CY1F156
E 3 E 3 T E 3
' CYiF10 h
2 prew— z N : [aalal
] N J
1 CY1F10 1 1 CY1F10
AN ~
h h,
0s 05 05
50 100 w0 500 0 100 20 50 50 w00 200 500
Piston speed mm."s Platon spaed rmm.~w Flaton speed mm./s
Load .~ CY1F
CY\F/ m, [4] cviF/ m, [6] CYIF/ m, CY1F/ m,
n » 30 »
n o] 20 20
CY1F2s CY1F25 cviFes CY1F26
10 0 10 10
N N '
5 CYIF15 5 CY1F16 5 CY1F15 5
qs 2 L \ ¥
LE LE Is LE
LLLicrIF10 JLL|evIF10 BN ALLT 2 ﬂww
\ \ \ C¥IF10 \
1 t 1 1 "
h!
05 05 05 0s
50 10 0 50 0 100 300 500 50 10 30 o 50 100 30 50
Plston speed mm.”s Piston spssd mm.”n Pleton spesd mm.'s Piston spasd mm. a
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7-4. Calculation of Guide Load Factors
1.Maximum allowable load (1), static moment(2), and dynamic moment(3)(at impact with stopper)
must be calculated for selection.
*To evaluate, use ¥ a(average speed) for (1)and(2), and v (impact speed v =1.4v a) for (3).
Calculate m meax for (1) from the maximum allowable load graph(m1,m2,m3,m&)and
Mmax for (2)and(3) from the maximum allowable moment graph(M1,M2,M3).

(Note1) (Note 2)
Sum of load factor ¥ = _Load weight(m) +  Static moment[M] +Dynamic moment[Mg] =1
Max. allowable Allowable static Allowable dynamic
load(m max) moment{Mma) moment (M,...)

(Note 1) Moment gensrated by the load etc., with cylinder in resting condition.
(Note 2) Moment caused by the impact equivalent at stroke end (at impact with stopper).
(Note 3) Depending on the shape of the workpiece, multiple moments may occur.

When this happens, the sum of the load factor( I « }is the total of all such moments.

2.Reference formulas{Dynamic moment at impact]
Use the following formulas to calculate dynamic moment when taking stopper impact into consideration.

m : Load weight(kg) ¥ : Impact speed(mm/s)
Fe : Load equivalent to impact{at impact with stopper) L, : Distance to the load's center of gravity(m)
v a: Average speed(mm/s) M¢ : Dynamic moment(N-m)

g : Gravitational acceleration(8.8m/s2)

v =1.4v a(mm/s) Fe= 4 yagm

{Note 5) 1
ME= T . FE' L](N . m)

(Noted) % * U a is a dimensionless coefficient for calculating impact force.

. _1  :This coefficient is for averaging the maximum load moment
(Note5) Average load coefficien 3 at impact with stopper according to service life calculations.

3 Refer to pages 21 to 23 for detailed selection procedures.
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7-5.Restrictions on Vertical Operation
1.Vertical Operation _
When operating a load vertically, it should be operated within the maximum load weight and maximum operating

pressure shown in the table below in order to prevent drop caused by breakage of magnetic coupling.

A Caution

Take precautions, as there is possibility of breaking the magnetic coupling if operated above the maximum load

waight and maximum operating pressure.

Bore size[mm] Maximum load weight Maximum operating
my, kgl pressure P, [MPa]

10 14 055

15 2.0 0.65

25 120 0.85

7-6.Restrictions on Intermediate Stop

1Intermediate stops of load with an external stopper, etc. and adjusting stroke with adjustment bolt.
When stopping a load in mid—stroke using an external stopper external stopper and adjusting stroke with
adjustment bolt which is included with the cylinder, operate within the operating pressure limits shown in the
tabie below.

A Caution

Take precautions, as there is possibility of breaking the magnetic coupling if operated above the maximum

operating pressure limits.

Holding force Operating pressure limit
Bore size[mm] & for intermediats stop Pg
N
[MPa]
10 53.9 0.55
15 137 0.65
25 363 0.65

2 Intermediate stops of load with pneumatic circuit
When stopping a load with pneumatic circuit, operate below the kinetic energy shown in the table below.
Also, when operating a load vertically, intarmediate stop cannot be performed with pneumatic circuit.

A Caution

Take precautions, as there is possibility of breaking the magnetic coupling if operated above the allowable kinetic

energy.
Bore size[mm) Allowable kinstic energy for intermediate
stop E. [J]
10 0.03
15 0.13
25 0.45
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7-7. Selection Examples

The followings are examples of calculating procedures of guide load factor and of investigating
intermediate stop to select the most suitable seris CY1F for your application.

Calrulation

examples 1

Operating conditions |

Cushion : Standard{Shock absorber)
Mounting : Wall
Speed{Average) : ¥ a=300[mm/s]

L1=0.°5[mm]
L,=0.04[mm]

Tentative selection of cylinder : CY1F15

Load : m=0.5[kgl{excluding weight of arm section)

With/Without intermadiate stop : With{intermediate stop with
pneumatic circuit..) &l

(Dinvestigation of guide load factor | _ .
1. Load weight @ =m/m max Investigate m.
=0.5/5 Find the vaue of m max at 300mm/s
=01 from <{Graph 8> due to wall orientation.
m
2. Static moment L M;=mxgxL1 Investigats M2.
=05x9.8x0.05 M, and M; are not generated.
=0.245[N"m] Therefore, investigation is unnecessary.
M2 a 2=My/M, max Find the value of M, max at 300mm/s
’Q =0.245/3 from <Graph 2>.
mXg =0.082

3. Dynamic moment L

M1

M1E=1/3x FgxL,
(FE=1.4/100X vaXgXm)

Investigate M1E.
Find the impact speed v .

=005X vaxmXxL, V=14xXva
=0.05 x 300 X 0.5 X 0.05 =1.4x 300
=0.375[N-m] =420{mm/s]
O 34=M, M, max Find the value of Mg at 420mm/s
=0.3756/1.07 from <Graph 1>
=0.350
Mae=1/3 X Fg X Ly Investigate M3E.
=005X% vaXmXL,
=0,06 % 300 % 0.5 % 0.04
=0.3[N'm]
@ 35=Mye/ My max From above,
=0.3/1.07 Find the valus of M,z max at 420mm/s
=0.28 from <Graph 3>.

From mentioned above,

T QN=Q + O g+ O g0t @ 35=0.140.082+0.35+0.28=0.812

Can be used based on X an=081251.
(2)Investigation of kinetic energy of load.
Investigate kinetic energy due to intermediate stop with pneumatic circuit.

2
o _ M [va)Z 05, 30
Kinetic energy E= 2 [1@0] 2 1000 ,0225[J]

Can be used based on E=0.0225 S Es{Es=0.13[J]) (Refer to page 20)

CY1F15 can be used based on the investigation from (1)and (2).
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| Operating cq_l:l_ditions |
Tentative selection of cylinder : CY1F25

Cushion : Standard(Shock sbsorber)

Mounting : Vertical Opersting pressure : 0.4MPa
Speed{Average) : ¥ a=300[mm/s}

1L,=0.05[mm)
1.,=0.04[mm)

Load weight : m=3[kgl(excluding weight of arm section)

With/Without intermediate stop : With{intermediate stop by
using external stopper.)

§12[nvq;ﬁﬁ_ 'op of _ggidq Ipad fqgt_pr

T He S0 L osd fector an L "Note.
1.Load weight & +=m/m max Investigate m.
=3/12 Find the value of m max at 300mm/s
=025 from <Graph 7> of m, due to
vertical orientation.
m
2.Static moment [M=mxgx L Investigate M.
=3x98x0.05
=1.47[N-m]
M
o 24=M;/M; max Find the value of M1 max at 300mm/s
=1.47/14 from <Graph 1.
L =0,105
|IM=m = gx L2 [investigate M.
mXg =3 % 9.8 X 0.04
Mo =1.176[N+m]
L2 o 28=M,/M, max |Find the value of M3 max at 300mm/s
mXg =1.176/14 from <Graph 3>.
=0.084
3.Dynamic moment [Mie=1/3x Fe % Ls Investigate Mie.

(FEE14/100% yaxgXm)
=005X% yaxmXli

Find the impact speed v.

=0.05 % 300 x 3 x 0.05 v=14xva
=2.25[N-m] =1.4 x 300
=420[mm/s]
o 3A=M;g/Mg max Find M1e max at 420mm/s
=2.25/10 from <Graph 1>.
=0.225
|M2e=0.05X% v aXmXL2 Investigate Mze.
(Fe=1.4/100% waXgXm)
=0.05x300x3x0.04
=1.8{N-m]
o 35=Myc/ My max From sbove,
=1.8/10 Find the value of Mie max at 420mm/s
=0.18 from <Graph 3>.

From mentioned above,

I o = Q1+ O st & et Ot o 28=0.25+0.105+0.084+0.225+0.18=0.844
Can be used based on I o, 0.84451.

- {2)Investigation of pressure at intermediate stop.
Investigate operating pressure due to intermediate stop by using external stopper.
Can be used based on the operating pressure : P=0.4MPa < Ps(Ps=0.65[MPa) (Refer to page 20)

CY1F25 can be used based on the investigation from (1) and (2).
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Calulation

vaesiplen 3

Operating conditions L_____

Tentative setection of cylinder : CY1F10

Mounting : Horizontal

Speed(Averge) : ¥ a=300{mm/s]

Operating prossure : 0.4[MPa]

Load : m=0.5[kgl{excluding weight of arm section)}

L;=0.03[mm]

L;=0.02[mm]

With/Without intermediate stop : With(intermediate stop with
pneumatic circuit.)

(Investigation of guide load factor

1.Load weight @ (=m/m max Investigate m.
m =0.5/2 Find the valie of m max at 300mm/s
=0.25 from {Graph 4> of m; due to
horizontal orientation.
2.Static moment My=mx gxL2 Investigate Mz,

=0.5%9.8 x0.02
=0.098[N-m]

o z=Mz/Mz max
=0.098/2
=0.049

Miand M; are not genersted.
Therefore, investigation is unnecessary.

Find the value of Mz max at300mm/s
from {Graph 2>.

Mie=1/3 X FexL1
mXxg (Fe=1.4/100% v aX gxm)
4 =005% yaxXxmxli
Fe =0.05 % 300 x 0.5 x 0.03

M1e Va =0.225[N-m)

/ o 3a=M,g/M;g mx

LA =0.225/0.11

M1 =0.317

ﬁ)ynamic moment

Investigate M.
Find the impact speed /.
v=14X va
=1.4 x 300
=420[mm/s]
Find the value of M:e max at 420mm/s
from <Graph 1.

Mae=1/3 X Fe XLz
=005 YaxXmXLlz:
=0.05 % 300 x 0.5 x 0.02
=0.15[N-m]

o 38=Mag/ My mex
=0.15/0.1
=021

Investigate Mae.

From abovs,
Find the value of Mae max at 420mm/s
from {Graph 3>.

From mentionad above,
I O.=Q 0ot o stk O 58=0.25+0,048+0.317+0.211=0.837
Can be used based on X &, =0.83751.

(2)Investigation of kinetic energy of load
Investigate kinstic energy due to intermediate stop with pnsumatic circuit.

2 2
o M (¥ a)" 05 { 300 _
Kinatic oanergy E= 2 ( 1000 ] = 2 [W) = 0.0225

Can be used based on E=0.0225SES (ES=0.03[J]) (Refer to page 20)

CY1F10 can be used based on the investigation from (1) and (2).
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8. Construction

Section A-A

S TRA P AT

Detail drawing on the cylinder{CY1F15)
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Detail drawing on the cylinder{CY1F25)

Seal list
4 [Body gasket NBR | 2 |¢esxs28xd1]| dasxdzexdi1]| p5oxdaex g1
3 |Soraper NBR 2 POU—12Z PDU—23x17 PDU—34x28
2 |Piston seal NBR 1 NLP—10A NLP—15A NLP—26—10A
1 [Cylindertube gasket | NBR | 2 c8 c12.5 c22
NO. Descrigtion Matorial | Qty. CY1F10 CY1F18 CY1F28
Component parts
18 [Wear ring C Specisiravn| 2 41 |Hocagon socket hosd pg - |Mioke! plated
18 {Wear ring B Specisl resin] 2 Immmmumou
17 {Weer ring A Speciel resin] 2 40 {Hexagon sockat hand plug [wsamuns] 2 INickel plated
16 JAttachment sing  [Awmnamair] 2 [Hard ancdized 39 {Squars nut Gacbon stael]  —  |Nickel plated
15 {Bumper rwchans e 2 38 {Fiat washer Rokied steal] 4 | Nickel platad
14 Spacer Rolied stesl] 2 INickel plated 37 [Hacagon sonket haad cap scrow | wesninm isal 4 [Nickol plated
13 [Piston spacer s ormes] 2 {Chromated 36 [Hunagon sooket hasd sap sorew | wesnam s | 4 INickel platod
12 | Magnet B — 3 (d10) 35 [Hauneon soket hesd sap screw | wessammwma| 2 INickel plated
4 [(®15-265) 34 [exagon socket twed oap sorew [ stsienm s  — [ Nicke! plated
11 |Magnet A - 3 {910} 33 [Hausgon sooket haad oap sorew [ wessswmci| 4 [Nickel plated
4 j(D15:25) 32 Jinsagon socket head sat sorew | wttmmend| 4 [ Nicke) plated
‘ o 4 |Zinc chromated(®10) | 31 sosket hwed set sorem [Wesoimmen| 2 | Nickel plated
10 |External slider side yoke | Rolled stesl
5 |Zine chromated(P16+25)| 30 {Snap ring Stainless
9 {Piston yoke Roled stesl 4 }Zinc chromated{P 10) 291G type snap ring for shat Stainiess 2 (®10:15)
5 |Zinc chromatad (P 15-25) Hard staal wire (P25)
8 {Shaft Stainfess| 1 28 ]C typs snap ring for hole | cutontrmes| 2 |Nickel plated
7 |Piston nut Cabon stesl] 2 |Use only P25 27 {Steel ball BaHagan| 2
s IPiston Brass | [Bectolows rickalsatedt®10)] 26 {Shock absorber - 2
Jr—— Chromatsd(® 25) 25 |Guide - 1
5 |Cylinder tube Stainless] 1 24 [Magnet [ep—
4 |End cover B Awrinum soy] 1 23 [uaciuning iny tor stpusmnt tebis] Carbon stesl| 2 |Zine chromated
3 |End cover A A dhoy] | 22 jAdustment bokt g el 2 Mickel plated
2 |Body Ausicurs sher] | 21 [Adjustment holder  Jewbonstes] 2 [Eluctroless nicke! plsted
1 |Base frame Ay iioy] 1 |Hard ancdized 20 | Stide table siumicum aty] 1 |Hard anodized
NO.]  Desoription Material | Gty. | Note NO. Description Materisl | Qty. Note
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9.Auto Switch

A Caution

9-1.Mounting Auto Switch

1.There are 3 pattens indicated in the right diagram

when mounting auto switch.
Tightening the holding screw which is included using
flat head watchmeskers screw driver after inserting
auto switch into the cylinder' s switch groove and
placing it in the mounting position.

2 When tightening the holding screw included with the
auto switch, use a watchmakers screw driver with a
handle 5 to 6mm in diameter.

The tightening torque should be 0.1 to 0.2N=m.

3.Refer to SMC’ s catalog for precautions on applicable

auto switch.

8-2.Minimum Stroke for Mounting Auto Switch

A\ cation

1.Take precautions of minimum stroke for mounting auto switch when adjusting stroke.

Refer to the diagram indicated below for minimum stroke for mounting auto switch.

*Minimum stroke for mounting one auto switch [mm]
Bore size D - A8[1, D - A9V D - FOOW
[mm] D - Fo01, D - FeOIvV D - FeOwv
10
15 5 10
25
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*Minimum stroke for mounting two auto switches

Boresize | D-AS0 | .. | D7V | p-reO | D-FeOv
[mm] D - A96 D-AS8V | H_romw | D-FoOwWV
D - A93V
Mounting
32 35 22 32 20
pattern(1).(2)
Mounting
20 12
pattern(3)

9-3.Auto Switches / Proper Mounting Positions for Stroke End Detection

A Caution

1.Take precautions that proper mounting position of auto switch for series CY1F will be differ
depending on electrical entry direction of auto switch.

D - A1 D - A9V

(mm]
Bore size Mounting pattern(1) | Mounting pattern(2) | Mounting pattern(3) | * QOperating
[mm] Al B A2 B2 A3 B3 range
10 38 60 18 80 38 80 9
15 39 66 19 88 39 86 1{1]
25 445 95.5 245 11565 445 115.5 1
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D~ F90, D - FollV

[mm]
Bore size Mounting pattern{1) | Mounting pattern(2) | Mounting pattern(3) | % Operating
[mm] Al B1 A2 B2 A3 B3 range
10 34 64 22 76 34 76 55
15 35 70 23 82 35 82 5
25 40.5 99.5 285 1115 40.5 1115 5
D - FSCIW, D — FSOwv
[mm]
Bore size | Mounting pattern(1) | Mounting pattern(2) | Mounting pattem(3) | Operating
[rm] Al B1 A2 B2 A3 B3 range
10 34 64 22 76 34 76 5.5
15 35 70 23 82 35 82 5
25 405 995 285 1115 405 1115 5

*The operating range is a standard including hysteresis, and is not guaranteed.
(Variations +30%)

There may be large variation depending on the surrounding envircnment.
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