Basic type / Direct mount type

series CY3B/CY3R
06, 010, 015, 0620, 025, 632, 040, 850, 063

CY3B
CY3R
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o
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Magnetica"y Basic type Direct mount type

Coupled
wie:  Series CY3B/CY3R

I Improved bearing performance | Improved lubrication by using a lubretainer
A 70% longer wear ring length A special resin lubretainer is installed on the
achieving an improvement in bear-  dust seal to achieve ideal lubrication on the
ing performance compared to the external surface of the cylinder tube.

CY1B.

Direct mount type Series CY3R

Basic type Series CY3B

Series Variations

Bore | Standard stroke (mm) | | Individual made-to-order products |
m size | 50 150 200 2T0 3?0 350 450 600 800 1000 Heat resistant s?e-cifi.cations (XB6)
Low speed specifications (15 to 50 mm/s) (XB9)
Long stroke (XB11)
Low speed specifications (7 to 50 mm/s) (XB13)
Hydro specifications (X116)
Axial ports (X132)
High speed specifications (X160)
Helical insert thread specifications (X168)
Added mounting tap positions for slider (X206)
Oil-free exterior specifications (X210)
Outside of cylinder tube with hard chrome plating  (X322)
Oil-free exterior specifications (with dust seal) (X324)
Interchangeable specification with CY1006  (X1468)
With magnetic shielding plate (XC24)
With floating joint (XC57)

Availability of made to order products varies with the series
and the bore size. For more information, please refer to pages

Note) The @ mark indicates the available combination of
bore size and standard stroke. 1395 to 1565.
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Woumided version of Joiee 3471

rrueiienlly rodless eylinder

Reduction of sliding resistance

I Minimum operating pressure reduced by 30%

By using a lubretainer, the minimum operating pressure is reduced
by 30%.
(CY3B40 compared with CY1B40)

Wear ring A
Lubretainer

(special resin) Wear ring B

B Series CY3B I

Switch rail

. Small auto switches are mountable.

Watchmaker's /'H Small auto switches can be mounted on the curr-
(precision) screwdnver rent auto switch mounting groove of the CY3R25
to 63. So, they can be mounted to all of the cylin-
der sizes in the CY3R series, making inventory

Mounting screw / control of the product easy.
M2.5x0.45x4¢
Switch mounting O nghtwelght
/ bracket The body weight has been reduced by approxi- D-0]

ﬂ Aut itch mately 10% by eliminating unnecessary body

‘, uto swite weight and by reducing the outer diameter of the X0
cylinder tube. (Compared with previous @50 and

260 models) Individual

\ xo
Technical
data
%SNC 1167



Series CY3B/CY3R

Model Selection 1

E: Kinetic energy of load (J)

Operating Conditions

E= (W + Ws) Vv |2 -W: Load mass (kg) - Switches
- 2 X 1000 -Ws: Connection bracket mass (kg) - P: Operating pressure (MPa)
Es: Allowable kinetic energy for intermediate stop using ‘W Guide's coefficient of friction *V: Speed (mm/s)
an air pressure circuit (J) ‘Lo: Distance from cyllnde:r . - Stroke (mm) .
Fn: Allowable driving force (N) shaft ce.nte.r to workpiece point . Moqe of opgrat!on .
. : 9 X of application (cm) (horizontal, inclined, vertical)
Mp: Maximum allowable moment (N-m) when a connection -L1: Distance from cylinder shaft center to connection fitting, etc. (mm)
bracket, etc. is carried directly
Ps: Operating pressure limit for intermediate stop using
an external stopper, etc. (MPa)
Pv: Maximum operating pressure for vertical operation (MPa) "
Wamax: Maximum load mass (kg) when loaded directly on Mode of
the body operation
Wv: Allowable load mass for vertical operation (kg)
\ 4 Y Note 1)
| Horizontal operation | Inclined operation Vertical operation
N\ > Review of load mass
A A P and operating pressure
Y \ 4 \ 4

First tentative bore size

determination [ F
oD=1.6x ?

First tentative bore size

determination [ Fa
oD=1.6x ?

First tentative bore size

determination [ Fs
oD=16x ?

Inclined operation

Allowable Driving Force Table (Fn) (n=1,2,3)

W+ Ws = Wy
P=Pv

of allowable load

Horizontal | F1 =1 x (W +Ws)x9.8
Inclined Fz = (W + Wg) x 9.8 X (Lcos@ + SINg)
Vertical Fs= (W +Ws) x9.8x (L+ 1)

Refer to the allowable driving force table for the (Fn) of data &.
We > Wemax

<
<
mass &
ressure

(Refer to page 1172 for
vertical operation.)

Y (Refer to page 1172 for the
maximum load mass when
loaded directly on the body
and connection bracket.)

Determination o

A

Review of connection bracket

connection bracket
mass (Ws)

CY3B CY3R (Refer to
‘ standard
< stroke table

(Refer to data

(A on pages
and 1171.)

Review of switch use and stroke on page

h Yes

Equipped with
switch rail?

Equipped witl
switches?

of stroke with

OK

1170
\ 4

an

Second tentative determination
of bore size using the graph of
allowable driving force (Fn)

Equipped

d distance from cylinder
shaft center (Lo)

Yes

Note 3)
Wse x L1 > Mp

Note 1)
Intermediate

Stop with external stopper Stop with air pressure circuit

Intermediate
stopping method

Refer to page 1173 for

Determination o

intermediate stops.)

= Bore size
determination

o
stop? Determination

of rotating

No

Refer to page 1173 for body
non-rotating accuracy and
maximum allowable moment.)

l Note 2)

load’s kinetic
energy (E
(W + Ws) ( v |2
E=—F—X|—
2 1000 E>Es
Determination of P<Ps A
pressure (P) when making

intermediate stop

Review of order made
products based on
operating conditions

Note 1) This cylinder cannot perform an intermediate stop

(Refer to page 1173 for
intermediate stops.)

Review of larger bore size

Review of larger bore size

O

using an air pressure circuit in vertical operation.

In this case, an intermediate stop can be

performed only by using an external stopper, etc.
Note 2) Depending on the operating environment, etc.,

order made products should also be reviewed.
Note 3) An external guide system should be installed

when over specifications.

1169

(Refer to pages
1175 through
1179.)
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Series CY3B/CY3R
Model Selection 2

Precautions on Design 1

Selection Procedure

Selection procedure

1. Find the drive resisting force Fn (N) when

moving the load horizontally.

2. Find the distance Lo (cm) from the point of
the load where driving force is applied, to

the center of the cylinder shaft.

3. Select the bore size from Lo and Fn,
based on data ®.

‘Workpiece, 1§ Load

_ — 0
F
Discrepancy @Wa TR 4_“77
absorption mechanism I= t 5
' —
( - )
[(N— 0

| Selection example |

Given a load drive resisting force of Fn = 100
(N) and a distance from the cylinder shaft cen-
ter to the load application point of Lo = 8 cm,
find the intersection point by extending upward
from the horizontal axis of data ® where the
distance from the shaft center is 8 cm, and
then extending to the side, find the allowable
driving force on the vertical axis.

Models suitable in satisfying the requirement
of 100 (N) are CY3[132 or CY3[140.

+ The Lo point from the cylinder shaft center is the
moment working point between the cylinder and the
load section.

1170

<Data @ : Distance from cylinder shaft center

CY3B6

Allowable driving capacity>

CY3B32

40
30
20

10:

5

Usable range

L]
o 1 2 3 4 5 6

Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

—~ 400
300
~ 200

N

I I I
40 } [ [

g 1

Usable range
10

5

1

Allowable driving force Fn

012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

CY3B10

50

B
20 AN

10
5 ——
[ Usable range

1

0 1 2 3 4 5 6 7 8 9
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

CY3B40

300
200

0
1 Usable range

5

012345678 910111213 1415
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N

CY3B15

CY3B50

5 Usable range

1

012 34 546 7 8 91011
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

=1000
=

500

300
200 |

1OOEEEE

Usable range

20

Allowable driving force Fn
n
o

012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

CY3B20

CY3B63

=200
~ 100
50

—Usable range

oy S R B B ‘
01234567 8 910111213

Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N

=000

500
400

300
200

100
Usable range

50
40
30
20

10 L . . . . . .
012345678 9101112131415

Allowable driving force Fn (N

Distance from cylinder shaft center Lo (cm)

CY3B25

500
300
200
100

50

40
30 |

20
1 %
= Usable range

5

01 2345867 8 910111213
Distance from cylinder shaft center Lo (cm)

SVC

Allowable driving force Fn (N)

O



Magnetically Coupled Rodless Cylinder Series C Y3B/ C Y3R

Precautions on Design 1

<Data @: Distance from cylinder shaft center

CY3R6

Allowable driving capacity>

CY3R32

Allowable driving force Fn (N)

40

30

20

10

5

Usable range

1

0 1 2 3 4 5 6
Distance from cylinder shaft center Lo (cm)

400
300
200

100
50 1 1 1
2 [ [ [
o I — —

10 Usable range

5

1

01234567 89101112131415
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

CY3R10

Allowable driving force Fn (N)

50

40

30

20

10

5

[——_Usable range

1 L L L

o 1 2 3 4 5 6 7 8 9
Distance from cylinder shaft center Lo (cm)

CY3R40

300
200

100
ig | I
30 —T—
20

Usable range
10

5

1

012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

CY3R15

CY3R50

Allowable driving force Fn (N)

50

30

20

5 Usable range

1

o 1 2 3 4 56 7 8 9 10 11
Distance from cylinder shaft center Lo (cm)

IS
S
S

500
300

(S
=
S

100

50 Usable range

10l . . : : : :
012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

CY3R20

CY3R63

Allowable driving force Fn (N)

200

100

50

30

10

5

I—Usable range

1 n n n

01234567 8910111213
Distance from cylinder shaft center Lo (cm)

1000

500
400

300
200

100
Usable range

50
40

20

10 L~ . . . . . .
012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

Allowable driving force Fn (N)

CY3R25

(N)

n
=
S

Allowable driving force Fn

500

300

100

50
40

20
1 %
— Usable range

5

1

0 1 2345678910111215
Distance from cylinder shaft center Lo (cm)

O
:
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Series CY3B/CY3R
Model Selection 3

Precautions on Design 2

Cylinder Dead Weight Deflection

Maximum Mass of Connection
Bracket to the Body

When the cylinder is mounted horizontally, deflec-
tion appears due to its own weight as shown in the
data, and the longer the stroke is, the greater the
amount of variation in the shaft center. Therefore,
a connection method should be considered which
can assimilate this deflection.

Guide shaft Load platform
( Y - R _
0 &
- 4 O [ (Note)
(] § D)
0 ] .o [ 0

Clearance (Note)
(0.2t0 0.5 mm)

The above clearance amount is a reference value.

Note 1) According to the dead weight deflection in
the figure on the right, provide clearance
so that the cylinder does not touch the
mounting surface or the load, etc., and is
able to operate smoothly within the
minimum operating pressure range for a
full stroke. For more information, refer to
instruction manual.

Note 2) In case of the CY3R, install a shim, etc. to
eliminate clearance between the body and
the switch rail. For more information, refer
to the CY3R instruction manual.

Note 3) The amount of deflection differs from the
CY1B/CY1R. Adjust the clearance value
by referring to the dead weight deflection
as shown in the table on the right.

When CY1B/CY1R are replaced with

CY3B/CY3R, install a cylinder after confirming

a full stroke and clearance are allowed.

Vertical Operation

It is recommended that the load is guided by a ball type bearing (linear guide, etc.). If a slide bearing
is used, sliding resistance increases due to the load mass and moment, which may cause

malfunctions.

When the cylinder is mounted vertically or sidelong, a slider may move downwards due to the self-
weight or workpiece mass. If an accurate stopping position is required at the stroke end or mid-
stroke, use an external stopper to secure accurate positioning.

Load mass

(Slider bracket mass

+ Workpiece mass)
lnTAG
© o | }

Workpiecei
@ & 1
[ w 1
I ®

Rodless cylinder

1172

* Use caution, as there is a danger of
breaking the magnetic coupling if operated

. Series CY3B is guided by an external axis
Cy3B : (such as a linear guide) without directly mount-
©ing the load. When designing a metal bracket
- o o ’—4# i to connect the load, make sure that its weight
%ﬁt i % ’%i% i will not exceed the value in the table below.
—————————————— - . Basically, guide the CY3R direct mounting
i B . type also with an external axis. (For connec-
CY3R i tion methods, refer to the Instruction Manual.)
° i Max. Connection Bracket Mass
T ® @& ___-- sl Model Max. connection bracket mass (Wemax) (kg)
""""""" 3 CY306 0.2
L 2 . |_cysOio 0.4
. |_cysOis 1.0
; CY3120 1.1
BYERA06S : CY3[125 1.2
CY3B25,32,40 3 CY3D32 1.5
CY3B20 3 CY3D40 2.0
CY3B15 : CY3[150 2.5
v . |_cv3es 3.0
o8 i + Consult with SMC in case a bracket with mass
27 —1—CY3[115 ,' ,’ / i : exceeding the above value is to be mounted.
28 I N - :
EEees R e rEraria
23 iminjmCY S0 H / 1 <CY3R>
R HHEHH . Maximum Load Mass when
e /T . Loaded Directly on Body
z 18 17 :
S 14 JAVL :
g 13 | AT TS 3 < anoled di ,
= 12 /I I A (Y U4 CV?3D?3A  When the load is applied directly to the body, it
Qa 18» l'll Il\l\ [/ \I\ CY3150 should be no greater than the maximum val-
57;.9!'35_6\" ’lll I/ 7}/ (7\ 75 CY:3E|{10‘ ; ues shown in the table below.
§ / / / / / ///X z;zgz; Model Max. load weight (Wsmax) (kg)
sSHAL AT~ ovasc] | |_CY3R6 02
1A =—t- | |_CY3R10 04
0 1000 2000 3000 4000 5000 6000 | CY3R15 1.0
Stroke (mm) CY3R20 1.1
* The above deflection data represent values at the CY3R25 1.2
time when the external sliding part moves to the CY3R32 1.5
middle of the stroke. CY3R40 20
§ CY3R50 2.5
3 CY3R63 3.0
Loading direction
3 Loading
, Allowable load| Max. operating| direction
Bore size Model mass (Wv) | pressure (Pv) -
(mm) (ko) (MP2) |
6 CY36 1.0 0.55 :
10 CY3[I10 2.7 0.55
15 CY315 7.0 0.65 3 7% ﬂ}@
20 | cval20 110 | o065 | Body fing ©
25 | CY3[2s 18.5 0.65 }
32 CY3[132 30.0 0.65 ;
40 CY3[140 47.0 0.65 :
50 | CY3(l50 75.0 0.65 §
63 CY3[163 115.0 0.65 ;

above the maximum operating pressure.

ZS\NC



Magnetically Coupled Rodless Cylinder Series C Y3B/ C Y3R

Precautions on Design 3

Intermediate Stop

Stroke End Stopping Method

(1) Intermediate stopping of load
with an external stopper, etc.

When stopping a load in mid-stroke using an
external stopper, etc., operate within the oper-
ating pressure limits shown in the table below.
Use caution, as operation at a pressure ex-
ceeding these limits can result in breaking of
the magnetic coupling.

| Medel e s ) (P

6 CY3l6 0.55
10 CY3[10 0.55
15 CY3[15 0.65
20 CY3[120 0.65
25 CY3[125 0.65
32 CY3[132 0.65
40 CY3[140 0.65
50 CY3[150 0.65
63 CY30163 0.65

(2) Intermediate stopping of load
with an air pressure circuit

When performing an intermediate stop of a
load using an air pressure circuit, operate at or
below the kinetic energy shown in the table be-
low. Use caution, as operation when exceed-
ing the allowable value can result in breaking
of the magnetic coupling.

(Reference values)

o | oo | et ey o
6 CY3Ll6 0.007
10 CY3[110 0.03
15 CY3[115 0.13
20 CY3[120 0.24
25 CY3[125 0.45
32 CY3[132 0.88
40 CY3[140 1.53
50 CY3[150 3.12
63 CY3[163 5.07

When stopping a load having a large inertial force at the stroke end, tilting of the body and damage to
the bearings and cylinder tube may occur. (Refer to the left hand drawing below.)

As shown in the right hand drawing below, a shock absorber should be used together with the stop-
per, and thrust should also be transmitted from the center of the body so that tilting will not occur.

Slide block

Guide shaft

7-

Cylinder tube
SR

BOdy Body

tilting

Stopper

Note) The drawing shows the CY3R series.

<CY3R>

Shock absorber

Load

Slide block
Guide shaft

Center of
= axis

;Cylinder tube

Thrust Body

transmission area

Body Non-rotating Accuracy and Maximum

CY3B
CY3R

Allowable Moment (with Switch Rail) (Reference values) |(Y1$
Reference values for non-rotating accuracy and maximum allowable moment at stroke end are indi- CY‘IL
cated below. I
Bore size | Non-rotating Mr:ghﬂg‘mbl)e A||owabT<:te 2 f Non-rotating accuracy CY1H
° D, —_—
(mm) | accuracy () (N-m) stroke (mm) n . CY1F
U
6 7.3 0.02 100 NTAN D
10 6.0 0.05 100 VA CYP
15 4.5 0.15 200 Switch rail —
20 3.7 0.20 300
25 3.7 0.25 300 7
32 3.1 0.40 400 Body / < Wear ring C
40 2.8 0.62 400
50 2.4 1.00 500
63 2.2 1.37 500
Note 1) Avoid operations where rotational torque (moment) is applied. In such a case, the use of an
external guide is recommended.
Note 2) The above reference values will be satisfied within the allowable stroke ranges, but caution is
necessary, because as the stroke becomes longer, the inclination (rotation angle) within the
stroke can be expected to increase.
Note 3) When a load is applied directly to the body, the loaded weight should be no greater than the
allowable load mass on page 1172.
D-O0
-XO
Individual
-XO
Technical
flata

O
:
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Magnetically Coupled Rodless Cylinder/
Basic Type

Series CY3B

06, 610, 915, 020, 925, 632, 640, 850, 063

How to Order

CY3B [25][ ]-[300]-

: lMade to Order
Basic type Refer to page 1175 for details.
Bore size Standard stroke
6 6mm Refer to the standard stroke table shown below.
10 | 10mm
15 | 15mm
20 | 20mm ¢ Port thread type
25 | 25mm Symbol | Type Bore size
32 | 32mm Nil M thread 6,10, 15
Rc
40 | 40mm ™ NPT 20, 25, 32, 40
50 | 50mm TF G 50, 63
63 | 63mm
Standard Stroke
Bore size Maximum available
(mm) Standard stroke (mm) stroke (mm)
6 50, 100, 150, 200 300
10 50, 100, 150, 200, 250, 300 500
15 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 1000
20 1500
100, 150, 200, 250, 300, 350, 400, 450, 500, 600,
25
700, 800 3000
32
40 3000
50 100, 150, 200, 250, 300, 350, 400, 450, 500, 600,
700, 800, 900, 1000 5000
63

Note 1) Long stroke specification (XB11) applies to the strokes exceeding 2000 mm. (Refer to page 1405.)

Note 2) The longer the stroke, the larger the amount of deflection in a cylinder tube. Pay attention to the mounting
bracket and clearance value.

Note 3) Intermediate stroke is available by the 1 mm interval.

1174
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JIS Symbol —
{ {
”5,"fetr° Made to Order

(Refer to pages 1395 to 1565 for details.)

Magnetically Coupled Rodless Cylinder

Specifications

Series CY3B

Basic Type

Bore size (mm)

6 | 10 | 15 | 20 | 25 | 32 | 40 | 50 | 63

Fluid Air

Proof pressure 1.05 MPa

Max. operating pressure 0.7 MPa

Min. operating pressure | 0.16 ‘ 0.16 ‘ 0.16 ‘ 0.16 ‘ 0.15 ‘ 0.14 ‘ 0.12 ‘ 0.12 ‘ 0.12
Ambient and fluid temperature -10to 60°C

Piston speed 50 to 500 mm/s

Cushion Rubber bumper

Lubrication Not required (Non-lube)

Stroke length tolerance

0 to 250 st: T’ , 251 to 1000 st: *1*, 1001 st to: *1;®

Mounting orientation

Horizontal, Inclined, Vertical Note)

Mounting nut (2 pcs.)

Standard equipment (accessory)

Magnet holding force (N)

196 | 539 | 137 | 231 | 363 | 588 | 922 | 1471/ 2256

Note) When vertically mounting, it is impossible to perform an intermediate stop by means of a

pneumatic circuit.

When calculating the actual thr-

Symbol Specifications . . Caution ust, design should consider the
. . - Theoretical Cyllnder Thrust A minimum actuating pressure.
—-XB6 Head resistant cylinder (-10 to 150°C)
-XB9 Low-speed cylinder (15 to 50mm/s)
ZXB11 | Long stroke type 26, 210 215, 020, 025, 632, 40
-XB13 Low-speed cylinder (7 to 50mm/s) 100 1200 } ,/
_XC24 | With magnetic shielding plate 1100 oA
4
_XC57 | With floating joint % R 1000 9
-X116 Hydro specifications :Zj 80 é@?;‘f’ :Z; 900 4,@/‘:
(2
—X132 | Axial ports g 7 s 2 80 </ Tl ggg
-X160 High speed specifications % 60 /'z (:“ 700 // i hod
-X168 | Helical insert thread specifications % 50 // % ggg il CY1S
-X206 Added mounting tap positions for slider § 40 § 400 [ ] Dq'?r’ —
-X210 Non-lubricated exterior specifications F 30 V4 26_L-7 = 300 i ”. wq_é CY‘IL
—X322 Outside of cylinder tube with hard chrome plating 20 // = o=~ 200 i// /‘\' ';4_ —
-X324 Non-lubricated exterior specifications (with dust seal) 10 ,/ — — 100 ;'// — —e-" T~ CY-IH
—
—X1468 | Interchangeable specification with CY1[16 | |
0 0102 03 04 050607 08 09 1.0 0 0102 03 04 050607 08 09 1.0
Supply pressure (MPa) Supply pressure (MPa) CY1F
250, 063 CYP
3000 v 4
E A 'Q’Q‘JQ)
r A2 o
F ’Q o
2500 F 1P
b4 L /
= [ o4
- . |
A
= : / VA
© r y, 1 47
S 1500 P
8 ook /|
£ 1000 [ 7
500 //’ 1
0 0102 03 04 050607 08 09 1.0
Supply pressure (MPa)
Mass
Unit: kg D
Bore size (mm) 6 10 15 20 25 32 40 50 63 i
Basic mass (at 0 st) 0.052 | 0.08 |0.275|0.351 | 0.672 | 1.287 | 2.07 | 3.2 5.3 _XD
Additional mass per 50 mm of stroke | 0.004 | 0.014 | 0.015 | 0.02 | 0.023 | 0.033 | 0.04 | 0.077 | 0.096 odiidal
Calculation method/Example: CY3B32-500 XO
Basicmass................. 1.287 kg —
Additional mass ......... 0.033/50 st | 1.287 +0.033 x 500 + 50 = 1.617 kg | echnical
Cylinder stroke................ 500 st tafa

SvVC

O
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Series CY3B

Construction

Basic type
CY3B6

[

* The above drawing is 15. (3 magnets are used in 10.)

R &R p2EEDES

/@

—— 1
T LT ‘
1 - e 3 - N
TEEJWJ \%g‘
2 N ®\ i ?}5 /@/D }D /73 f
+_ _ : - , , -‘
J J
—— J P ﬂ
Component Parts Replacement Parts/Seal Kit
No. Description Material Note Bore size (mm) Kit no. Contents
1 _|Body Aluminum alloy Hard anodized 6 CY3B6-PS Set of nos. above (5, @, (2,
26, 10 |Brass 10 CY3B10-PS  |Set of nos. above 1, (8, (2, (8,
2 |Head cover 015 10 063 | Auminum aloy 15 CY3B15-PS
3 |End collar Aluminum alloy 220 to @40 only 20 CY3B20-PS
4 | Cylinder tube Stainless steel 25 CY3B25-PS Set of nos. above
5 | piston 2610 015 | Brass 96 t0 @15 | Electroless i plated 32 CY3B32-PS )
20 to @63 | Aluminum alloy | 620 to 963 | Chromated 40 CY3B40-PS 1, @, ©,
6 |Shaft Stainless steel 50 CY3B50-PS
7 |Piston side yoke Rolled steel Zinc chromated 63 CY3B63-PS
8 | External slider side yoke Rolled steel Zinc chromated Note 1) Seal kits are sets consisting of numbers 15 through 19. Order using
9 |Magnet A — the kit number corresponding to each bore size.
10 |Magnet B — Note 2) Adhesive glue is applied to the thread fixed section of the head
11 | Spacer Aluminum alloy 26: not available cover and cylinder tube. Contact SMC if the head cover removal
12 | Bumper Urethane rubber is difficult.

13 | Piston nut

Carbon steel

@6 to @15: not available

14 | C type retaining ring for hole

Carbon tool steel

Nickel plated

15 |Wearring A Special resin

16 |Wearring B Special resin

17 | Piston seal NBR

18 | Lubretainer Special resin ©6: not available
19 | Cylinder tube gasket NBR 26, 10 only

1176

O

« Seal kit includes a grease pack (26, 810: 5 and 10 g, 15 to 963: 10 @).
Order with the following part number when only the grease pack is

needed.

Grease pack part number for 96, 10: GR-F-005 (5 g) For external

sliding sections
GR-S-010 (10 g) For tubing
interior

Grease pack part number for 15 to 63: GR-S-010 (10 g)

SvVC



Magnetically Coupled Rodless Cylinder
Basic Type

Series CY3B

Dimensions
Basic type
CY3B6 to 63
4 x MM
H L2, Note 1) thread depth J
G E 2 x P (Piping port) G
NN
Effective thread
L length T N | ¢ (5 TR
o ¢ 3 ’
= 1 x| ) S N,
.
CJ 7 -0 o ‘iﬁ
Mounting nut
gl ] width across flats C
N K w N
F S + Stroke F
ZZ + Stroke
Note 1) @50, 63: L 32
4 N O 8xV N
A H Effective thread length Y
0B Mounting nut G E OB H
width across flats C G E
Effective th N':\ P g cYss
= ective thread \_}+ v = ‘ CY3R
<zt ] F length T w) - E’L o - ——
f vy CY1S
Nt { E_ T —
NA | Nl CY1L
DCC‘:m —
\_ CY3B6 to 15 ) _ CY3B50, 63 ) CYL
(mm)
Model |[A|B| Clccl D [E|F] G | H [1]J[K| L] MM ]| N NA] NN ] @ [ R [s 71| v |CYP
CY3B6 | 4| 17| 8*—| 76 |4 8 5 |135% — | 45| 5| 35| M3x05| 95| 10*] Mex1*| — — 62" 65| — E—
CY3B10 | 4| 25| 14 |—| 12 15| 9 5 125 | — | 45| 4| 38| M3x05 | 11 14 | M10x1 — — 63 | 7.5 —
CY3B15 | 4| 35| 14 |—| 16.6%|2 10 55 |13 — | 6 [11] 57| M4x07 | 11 17 | M10x1 — — 83 | 8 —
CY3B20 | 8| 36| 26 |—| 21.6"|2* |13 | 7.5%| 20 28 | 6 | 8| 66| M4x07 | 18* | 24 [M20x15| — 12* | 106 [10 —
CY3B25 | 8| 46| 32 | —| 26.4"|2* |13 | 7.5%| 205 |34 | 8 [10| 70| M5x08 | 18.5%| 30 |M26x15| — 15% | 111 [10 —
CY3B32 | 8| 60| 32 |—| 336%|2" |16 | 8 |22 |40 | 8 [15| 80| M6x1 | 20 | 36 [M26x15| — 18* | 124 [13 —
CY3B40 [10| 70| 41 |—| 41.6"|3* | 16 | 11 29 50 |10 [16] 92| Mex1 | 26 | 46 | M32x2 | — 23* | 150 |13 —
CY3B50 | — | 86| — [32] 52.4%[8 | 2 [14 |33 |58% 12 [25[110 |M8x1.25| 25 55 | — |30266%| 27.5%| 176 | — |M8x1.25
CY3B63 | —[100| — [38] 65.4%[8 214 |33 |[72%12 |26]122 |M8x1.25| 25 69 | — |32700%| 34.57| 188 | — | M10x15
P (Piping port) .
Model |W | X |Y | 2z Nil TN* TF* Mounting Nut/included in the package (2 pcs).
CY3B6 [25[10|—| 78"| M3x0.5* — — d
CY3B10 |30 |16|—| 81 | M5x0.8 — —
CY3B15 |35|19|— | 103 | M5x 0.8 — —
CY3B20 |50 |25|— | 132 Rc 1/8 NPT 1/8 G 1/8
CY3B25 |50 /30| — | 137 Rc 1/8 NPT 1/8 G 1/8
CY3B32 |50 |40 | — | 156 Rc 1/8 NPT 1/8 G 1/8
CY3B40 |60 /40| — | 182 Rc 1/4 NPT 1/4 G 1/4
CY3B50 |60|60|16| 180 Rc 1/4 NPT 1/4 G 1/4
CY3B63 |70 |70 | 16| 192 Rc 1/4 NPT 1/4 G 1/4 D'D
Partno. | Applicable bore size (mm) d H B C —
Note 2) The astrisk denotes the dimensions which are different from SNJ-006B 6 M6 x 1.0 4 8 9.2 XD
the CY1B series. _ SNJ-016B 10,15 M10 x 1.0 4 | 14 [162 [ °—
Note 3) Mounting nuts can be screwed on only for the effective thread SN-020B 20 M20 x 1.5 8 26 | 30 niividual
length of the head cover (T dimension). When mounting a SN-032B 25 32 M26 x 1.5 8 3 | 37 XOJ
cylinder, consider the thickness of flange, etc. SN-040B 4’0 M32 x 2.0 10 4 473 [
: - echnical
Note) Mounting nuts are not available for 50 and @63. data
1177
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Magnetically Coupled Rodless Cylinder/
Direct Mount Type

Series CY3R

06, 910, 015, 820, 025, 832, 940, 650, 063

How to Order

300

25

CY3R

M9BW

Direct mount typel lMade to Order
Refer to page 1179
L. for details.
Piping type
Nil | Standard type Number of auto switches
G Centralized piping type Nil 2 pcs.
* Type G (centralized piping) is not S 1 ps,
available for @6. n “0" pes

Bore size ® ¢ Auto switch type
6| 6mm Nil Without auto switch (Built-in magnet)
10 Port thread type ® l [ A - . ‘ .
10 mm = Note) In case of 620 with switch rail but without auto switch,

15 | 15 mm Symbol| Type Bore size the cylinder construction is for reed auto switch.

.. |M thread 6,10, 15 Mounting a solid state auto switch causes
20 | 20 mm Nil =

Rc 0. 25. 32. 40 malfunctions.

25 | 25 mm TN NPT ) e 905 * Refer to the table below for auto switch model numbers.
32 [ 32 mm TF G 50, 63 ¢ Switch rail
40 | 40 mm Nil | With switch rail
50 | 50 mm N Without switch rail
63 | 63 mm Note 1) A type with switch rail has built-in auto switch magnets.

Note 2) 15 has built-in auto switch magnets even without switch rail.

® Cylinder stroke (mm)

Refer to page 1179 for standard stroke.

Applicable Auto Switches/Refer to pages 1263 to 1371 for further information on auto switches.

: S_ - Load voltage Auto Lead wire length (m) )
Type|  Special function Elz(;tt:cal 35 (\Qﬂ{'r:ﬁ) oo e switch 0.5 1 (3|5 cpgs;‘tgfodr Applicable load
y | g= o model Ni) [ L@
3-wire (NPN) MON o ® 0| O O
5V,12v ircui
2 — 3-wire (PNP) MOP ° e o O o | [Corcuit
= N
%6 2-wire 12V M9B [ ] ® |  ® O O — Relay,
== t | Y 24V —
T% Diagnostic Grommet | Yes I3 ire (NPN) SV 12V MINW ® (@00 O [ °
3 indication 3-wire (PNP) ’ M9PW [ @ ®@/O0| O
(2-color display) 2-wire 12V M9BW [ ®@ @ O O —
= 3-wire -
‘g s . Yes | (NPN equiv.) | 5V - A96 ([ — | @ | — — |ICgcircuit| —
@ —_— romme
3 2.wire 2av |5y 12v | 10OV A93 e |—|o|—| — — | Relay,
& No ’ 100V or less A90 [ ) — | @ | — — IC circuit| PLC
x Lead wire length symbols: 0.5 m....... Nil (Example) MONW * Solid state auto switches marked “O” are produced upon receipt of order.
Tmo...... M (Example) MONWM
3M.eeen. L (Example) MONWL
5m.......... Z (Example) MONWZ

x Other than the applicable auto switches listed in “How to Order”, the other auto switches can be mounted. For detailed specifications, refer to page 1185.
= With pre-wired connector is also available in solid state auto switches. For specifications, refer to pages 1328 to 1329.

* The auto switch is shipped together, but not assembled.
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Magnetically Coupled Rodless Cylinder

Specifications

Series CY3R

Direct Mount Type

Bore size (mm)

6 |10 | 15 | 20 | 25 | 32 | 40 | 50 | 63

Fluid Air

Proof pressure 1.05 MPa

Max. operating pressure 0.7 MPa

Min. operating pressure | 0.16 | 0.16 | 0.16 [ 0.16 | 0.15 | 0.14 [ 0.12 | 0.12 | 0.12
Ambient and fluid temperature -10t0 60°C

Piston speed 50 to 500 mm/s

Cushion Rubber bumper

Lubrication Not required (Non-lube)

Stroke length tolerance

0to 250 st: *}°, 251 to 1000 st: 1%, 1001 st to: *}®

Mounting

Direct mount type

Mounting orientation

Horizontal, Inclined, Vertical Note 2)

Magnet holding force (N)

19.6 | 53.9 | 137 | 231 | 363 | 588 | 922 [ 1471 2056

Note 1) When an auto switch is installed at an intermediate position of a type with auto switch, keep the maximum

M to piston speed at 300 mm/s or below to ensure operation of relays or other devices.
order | Made to Order Note 2) When vertically mounting, it is impossible to perform an intermediate stop by means of a pneumatic circuit.
(Refer to pages 1395 to 1565 for details.)
Symbol Specifications Standard Stroke
-X116 Hydro specifications 5 m " T "
i : PP ore size ax. stroke ax. stroke
X160 H'gt,l sPeed, sPec'f'ca,t'ons - (mm) Standard stroke (mm) without switch (mm) | with switch (mm)
-X322 Outside of cylinder tube with hard chrome plating
—X1468 | Interchangeable specification with CY1[6 6 50, 100, 150, 200 300 300
—XC57 | With floating joint 10 50, 100, 150, 200, 250, 300 500 500
50, 100, 150, 200, 250, 300
15| 350, 400, 450, 500 1000 750 ggg
20 1500 1000 —
100, 150, 200, 250, 300, 350
2: 400, 450, 500, 600, 700, 800 1200 | |CY1S
CYiL
40 | 100, 150, 200, 250, 300, 350 2000 1500 —
50 400, 450, 500, 600, 700, 800 CY‘lH
900, 1000 L
63
Note 1) The longer the stroke, the larger the amount of deflection in a cylinder tube. Pay attention to the mounting CY1 F
bracket and clearance value. —
Note 2) Intermediate stroke is available by the 1 mm interval. CYP
. . . When calculating the actual thrust, design should
Theoretical Cyllnder Thrust ACautlon consider the minimum actuating pressure.
26, 10 215, 020, 925, 632, 340 250, 063
= = 1200 O~ = 3000 F >
€ 100 < 1100 dux = : o
g 9 - g 1000 - B 2500F 7
S & 50 Lo S 900 it S : "
g Skl g2 8w Ao 2 2000 F Ao,
k=] 60 - k=] 700 // : -d k=] C / P
2 . 4 2 600 a e 2 1500F -
£ 50 i < oy 5 < F / >
B 40 A % 500 : 2 B E N L~
E ' L 2 400 § -r 2 1000f Ve
= 30 e 223 = 300 A ¥ o2l 3 Ay
g TP T T g 200l A4 17015 2 004 -
° ° A —] —e-—T""] © E
RNy = £ 100 == | s //
= 0 0102 0304 0506 0708 09 1.0 = 0 0102 0304 0506 07080910 = 0 0102 0304 0506 0708 09 1.0
Supply pressure (MPa) Supply pressure (MPa) Supply pressure (MPa)
Mass Unit: kg
Bore size (mm) 6 10 15 20 25 32 40 50 63 ||D-O0
. With switch rail 0.086 | 0.111 | 0.272 | 0.421 | 0.622 | 1.217 | 1.98 3.54 5.38
Basic mass (at 0 st) , . . -XO
Without switch rail 0.069 | 0.08 0.225 | 0.351 | 0.542 | 1.097 | 1.82 3.25 5.03
of stroke Without switch rail 0.004 | 0.014 | 0.015 | 0.020 | 0.023 | 0.033 | 0.040 | 0.077 | 0.096 X0
Calculation method/Example: CY3R25-500 (with switch rail)  Basic mass...0.622 (kg), Additional mass. ..0.056 (kg/50 st), Cylinder stroke. ..500 (st) m"‘”a'

0.622 + 0.056 x 500 + 50 = 1.182 (kg)

SvVC
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Series CY3R

Construction

Both sides piping type

CY3R6

CY3R10

CY3R15 to 63

@

B

P

{B.

T T

\

ol ©

/

\
\
\
\

\

\ -
Y

\

i

:
/
Zsjll /

Jid oooee

A
1

Rz

AT

=

I

| —

@
_ j &

Vg

m\%@@

CY3R15, 20 CY3R15
Component Parts
No. Description Material Note No. Description Material Note
1 Body Aluminum alloy Hard anodized 25N2) Wear ring A Special resin
2a |End cover A Aluminum alloy 26M+2) Wear ring B Special resin
2b |End cover C Aluminum alloy 27N2) Wear ring C Special resin
3a | End cover B Aluminum alloy 28"e2) Piston seal NBR
3b | End cover D Aluminum alloy 29Ne2) Lubretainer Special resin
4 | Cylinder tube Stainless steel ote . . Both sides
' 26 to 815 |Brass 06 t0 015 | Electoless ickel plated 80 Switch rail gasket NBR piping type: None
5 |Piston -
020 to 963 | Aluminum alloy | 820 to 863 | Chromate
6 | Shaft Stainless steel Replacement Parts/Seal Kit
7 | Piston side yoke Rolled steel plate Zinc chromated Bore size (mm) Kit no. Contents
8 | External slider side yoke Rolled steel plate Zinc chromated 6 CY3R6-PS Set of nos. above 29, 26, 27, 28
9 |Magnet A — 10 CY3R10-PS
10 |Magnet B — 15 CY3R15-PS
11 | Spacer Aluminum alloy 26: not available 20 CY3R20-PS
12 | Bumper Urethane rubber 25 CY3R25-PS Set of nos. above
13 | Piston nut Carbon steel Zinc chromate (06 to 015: not available) 32 CY3R32-PS @), B, B, 2, B, D,
14 | Type C retaining ring for hole Carbon tool steel Nickel plated 40 CY3R40-PS
15 | Attachment ring Aluminum alloy Chromate 50 CY3R50-PS
16 | Type C retaining ring for shaft Hard steel wire 63 CY3R63-PS
17 | Magnetic shielding plate Rolled steel plate Chromated (g6, 10: not available) Note1) Seal kits are the same for both the both sides piping type and the
18 | Switch rail Aluminum alloy White anodized centra_lized piping type.
19 | Magnet — Note2) Se_al kits are sets consisting of numbers 24 through 30. Order
- - using the kit number corresponding to each bore size.
20 | Hexagon socket head plug Chromium steel Nickel plated * Seal kit includes a grease pack (@6, 810: 5 and 10 g, 815 to 863: 10 g).
21 | Steel balls Chromium steel Zgg o :;ZQDHSOCkBIh%dP‘UQ g)ergggt\;v.nh the following part number when only the grease pack is
22 | Hexagon socket head screw Chromium steel Grease pack part number for 26, 10: GR-F-005 (5 g) For external
23 | Hexa ket head set Chromium steel Nickel plated sliding sections ]
9on Socket head Set Screw P GR-S-010 (10 g) For tubing
24| Cylinder tube Gasket NBR Grease pack part number for 15 to z(lsr:;tf g?ar-s-mo (109)
1180
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Magnetically Coupled Rodless Cylinder )
Direct Mount Type Series C Y3R

Construction

Centralized piping type
CY3RG10

@?f//@‘ f

@

im_

I
\
\
|
|

WA
)

N 9
L8N @

CY3RG15

Switch Rail Accessory

Switch Rail Accessory Kit
CYR 1 5 E - Bore size (mm) Kit no. Contents

6 CYRG6E-[J-N | Numbers (8, @9, @, @) on the left
10 CYR10E-CJ | Numbers (8, (9, @, @, @ on the left
Stroke
Note 2)
15 CYR15E-[] Numbers (@, (8, @, @2, @) on the left
Bore size 20 For reed switch | CYR20E-[]
For solid state switch| CYR20EN-[]
25 OYRZSED | umvers, ®,8,@,2,2 DD
32 CYR32E-[] | on the left
40 CYR40E-(] -XO
50 CYR50E-[] odividual
63 CYR63E-[J X0
Note 1) [ indicates the stroke. Technical
Note 2) A magnet is already built in for 15. data
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Series CY3R

Dimensions

Both sides piping type: 06 to 063

Note) This figure shows types with switch rail (Nil).

=2 H o @ \
ol T )
I 3_ - - S -(— X
§ [ © Q —
2 x plug 1Al L—-I——~W K
H 2 x P (Piping port
CcB HA 2XP (Plping port) .
HP T Y 4 x counter bore dia. B T
2 x P (Piping port) 4 x J x E LS, Nowe1) Counter bore depth C
4x3.2 e
R R w
S @ @ @ Q ;
o3 o x 8 ]
0 3 ?5 o . . - : ] g E
: < © fk\
@ 2x4xMM
HS Plug = w K Thread depth M\ __ Switch rail
, CR HR G Q + Stroke G
T Z + Stroke
\ CY3R25 to 63 .
i Note 1) 50, 963: L o2
CY3R10 to 20
(mm)
Model A B C |[CB|CR| D F G |GP |[GW | H | HA | HB | HC | HP | HR | HS | HT JxE K
CY3R6 7] —*] —*| 2 | 05| 76|55 |3 | 20 [185| 19 | 17 |10.5| 18 |105% 17 | 6 [10.5" M4x0.7x6 7
CY3R10| 9 |65 | 32| 2 |05 |12 6.5 | 4 27 |255| 26 | 24 |14 25 (14 24 |5 |14 M4 x 0.7 x 6 9
CY3R15 [ 10.5| 8 42 | 2 | 05 |16.6*| 8 5 33 |31.5| 32 | 30 |17 31 |17 30 | 85 |17 M5 x 0.8 x 7 14
CY3R20| 9 | 95|52 | 3 [1 |216% 9 6 39 [375| 39 | 36 |21 38 |24 36 | 75 |24 M6 x1x8 11
CY3R25| 85| 95| 52| 3 |1 [264% 85| 6 44 |425| 44 | 41 |235| 43 [235| 41 | 6.5 | 235 M6 x1x8 15
CY3R32 [ 10.5 | 11 65| 3 | 1.5 |336%|105 | 7 55 |535| 55 | 52 |29 54 |29 51 | 7 |29 M8x1.25x10 | 13
CY3R40 | 10 | 11 65| 5 |2 |416%|13 |7 65 | 63.5| 67 | 62 |36 66 |36 62 | 8 |36 M8x1.25x10 | 15
CY3R50 (14 |14 |82 | 5 |2 |524*|17 |85 | 83 [81.5| 85 | 80 |45 84 |45 80 | 9 |45 M10x1.5x15 | 25
CY3R63 (15 |14 | 82| 5 |3 |654%|18 |85 | 95 [93.5| 97 | 92 |51 96 |51 90 | 9.5 |51 M10x1.5x15 | 24
Model L | LD M MM N | PW Q |Qw | T TC| W |WP|WS| X Y Z
CY3R6 34| 35| 35 M3x0.5 | 35| 19 60*| 10 | 145%[105| 20 | 95| 6 | 10 | 355 | 66"
CY3R10| 38| 35| 4 M3x0.5 | 45| 26 68 | 14 | 175 |14 20 |13 8 | 15 | 395| 76
CY3R15| 53| 43| 5 M4x07 | 6 32 84 | 18 | 19 17 25 |16 7| 18 | 545| 94
CY3R20 | 62 | 54 | 5 M4x07 | 7 38 95 | 17 | 205 |20 40 |19 7 | 22 | 64 107
CY3R25| 70 | 54 | 6 M5x0.8 | 65| 43 | 105 | 20 | 215 |225| 40 [215]| 7 | 28 | 72 117
CY3R32 | 76 | 7 7 M6 x 1 85| 54 | 116 | 26 | 24 28 50 |27 7|3 | 79 130
CY3R40 | 90 | 7 8 M6 x 1 11 64 | 134 | 34 | 26 33 60 |32 7 | 40 | 93 148
CY3R50 | 110 | 8.6 | 10 M8x1.25 |15 | 82 | 159 | 48 | 30 42 60 |41 10 | 50 | 113 176
CY3R63 | 118 | 8.6 | 10 M8x1.25 |16 | 94 | 171 | 60 | 32 48 70 | 47 10 | 60 | 121 188

P (Piping port)

skt Nil TN® TF~
CY3R6 M3 x 0.5* — —
CY3R10 | M5x0.8 — —
CY3R15 | M5x0.8 — —
CY3R20| Rc1/8 NPT 1/8 G 1/8
CY3R25| Rc1/8 NPT 1/8 G1/8
CY3R32| Rc1/8 NPT 1/8 G1/8
CY3R40 | Rc1/4 NPT 1/4 G 1/4
CY3R50 | Rc1/4 NPT 1/4 G 1/4
CY3R63| Rc1/4 NPT 1/4 G 1/4
Note 2) The astrisk denotes the dimensions which are different from the CY1R series.
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Dimensions

Magnetically Coupled Rodless Cylinder
Direct Mount Type

Series CY3R

Centralized piping type: 10 to g63

L : )
S I N
i ' LN
[ b g -
w K
4xJxE H 2 x P (Piping port)
CcB H:I.A T Y 4 x counter bore dia. B T
22 2xP HP L3, Now 1) Counter bore depth C
14 ﬁ (Piping port) ] =
TT TT e
VANEE - A & @ =
A {j W T ESS - : % S| Xl =2z
0 | 599 o2
e I~ : ©r & jo8 2
S 5 (R = AN
: : ) :
125 Plu i
o CY3RG15 AEL/LS g w K %ﬁ(rga)ﬁl\g.“enpth M \ Switch rail
2xP ER HR Plug G Q + Stroke G
(Piping port) CY3RG Z + Stroke
CY3RG10 Y3RG23, 32, 40 Note 1) 850, @63: L %2
CY3B
CY3RG20 CY3R
CY1S
CYiL
CY1H
mm) |CY1F
Model B C CB | CR D F G GP | GW H HA | HB | HC | HP | HR | HS | HT JXE K L I
CY3RG10| 65| 32 | 2 | 05 |12 65 | 4 27 |255| 26 | 24 |14 25 | — | 24 |5 — M4 x 0.7 x 6 9 38 CYP
CY3RG15| 8 4.2 2 0.5 | 16.6%| 8 5 33 [315] 32 30 [17 31 — 30 | 85 | — M5x0.8x7 14 53
CY3RG20| 95| 52 | 3 |1 21.6%| 9 6 39 [375] 39 | 36 |21 38 | 11 36 | 75 |28 M6 x1x8 11 62
CY3RG25| 95| 5.2 3 1 26.4%| 85 | 6 44 1425 | 44 41 [235| 43 |145| 41 6.5 | 335 M6 x1x8 15 70
CY3RG32| 11 65| 3 | 1.5 |336%105 | 7 55 | 535 | 55 | 52 |29 54 |20 51 | 7 41 M8x1.25x10 | 13 76
CY3RG40| 11 6.5 5 2 41.6%[13 7 65 |63.5]| 67 62 | 36 66 |25 62 | 8 50 M8 x1.25x 10 15 90
CY3RG50| 14 | 82 | 5 |2 52.4%17 85 | 83 |81.5| 85 | 80 |45 84 |32 80 | 9 56 M10x1.5x15 | 25 | 110
CY3RG63| 14 [ 82 | 5 |3 65.4" 18 85 | 95 [935| 97 | 92 |51 96 |35 90 | 9.5 |635| M10Ox1.5x15 | 24 | 118
Model LD M MM N PW | Q |Qw T TC W | WP | WS X Y Y4
CY3RG10| 35 4 | M3x0.5 45| 26 68 | 14 |17.5 |14 20 |13 8 | 15 39.5 76
CY3RG15| 4.3 ) M4 x 0.7 6 32 84 | 18 |19 17 25 |16 7 18 54.5 94
CY3RG20| 5.4 5 M4 x 0.7 7 38 95 | 17 [20.5]|20 40 |19 7 22 64 107
CY3RG25| 5.4 6 M5 x 0.8 65| 43 [ 105 | 20 |21.5|225| 40 | 215 7 28 72 117
CY3RG32| 7 7 M6 x 1 85| 54 | 116 | 26 |24 |28 50 |27 7 |35 79 130
CY3RG40| 7 8 M6 x 1 11 64 | 134 | 34 |26 33 60 |32 7 40 93 148
CY3RG50| 86 | 10 | M8x1.25 | 15 82 [ 159 | 48 |30 |42 60 |41 10 | 50 | 113 176
CY3RG63| 86 | 10 | M8x1.25 | 16 94 | 171 | 60 |32 |48 70 |47 10 | 60 | 121 188
P (Piping port
Model Nil TN® T~
CY3RG10| M5x0.8 — —
CY3RG15| M5x0.8 — — D-O
CY3RG20| Rc1/8 NPT 1/8 G 1/8 —
CY3RG25| Rc1/8 | NPT1/8 | G1/8 -XOJ
CY3RG32| Rc1/8 NPT 1/8 G 1/8 —
CY3RG40| Rc1/4 | NPT1/4 | G1/4 Individual
CY3RG50| Rc1/4 | NPT1/4 | G1/a X0
CY3RG63| Rc 1/4 NPT 1/4 G 1/4 Technical
Note 2) The astrisk denotes the dimensions which are different from the CY1RG series. data
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Series CY3B/CY3R

Auto Switch Proper Mounting Position for Stroke End Detection

] — (Reference
Q ; dimension)
A B
— 1 —
c D
Auto Switch Proper Mounting Position
26 to 020 (mm)
Auto switch A B C D
Bora, ¢ D-M9L] D-M9[J D-M9L] D-M9[J
(mm) D-A%L) | p.mew | P-A%D | p.memw | P-A%U | p.memw | P-A9U | p.meriw
6 26 30 46 42 46 42 26 30
10 28 32 48 44 48 44 = 32
15 17.5 21.5 76.5 72,5 — — 56.5 60.5
20 19.5 23.5 87.5 83.5 39.5 35.5 67.5 71.5

Note 1) Auto switches cannot be installed in Area C in the case of g15.

Note 2) D-A90 type cannot be mounted on the section D of 210.

Note 3) The above values are a guideline of the auto switch mounting position when detected at the stroke end. Adjust the auto
switch after confirming the operating conditions in the actual setting.

Note 4) D-Z70 and D-YO types cannot be mounted.

025 to 963

(mm)
Ao A B c D
switch
o D-z70 D-z70 D-z70 D-z70
D-Z80 D-Z80 D-Z80 D-Z80
Bore D-AsC) | DMD | D-¥se) | p-asT (DT ID-ysoO | D-a9m) |DMOE | D-v590 | D-A9D) | pies | D-Y59)
size D-Y7P D-Y7P D-Y7P D-Y7P
(mm) D-Y7O0W D-Y7OOW D-Y7O0W D-Y7OOW
25 19 23 18 98 94 99 42 38 43 75 79 74
32 225 26.5 21.5 107.5 103.5 108.5 45.5 41.5 46.5 84.5 88.5 83.5
40 24.5 28.5 23.5 123.5 119.5 124.5 47.5 43.5 48.5 100.5 104.5 99.5
50 28.5 32.5 27.5 147.5 143.5 148.5 51.5 47.5 52.5 124.5 128.5 123.5
63 30.5 34.5 29.5 157.5 153.5 158.5 53.5 49.5 54.5 134.5 138.5 133.5

Note 1) 50 mm is the minimum stroke available with 2 auto switches mounted.

Note 2) Figures in the table above are used as a reference when mounting the auto switches for stroke end detection. In the case of actually setting the auto switches,

adjust them after confirming their operation.
Note 3) Auto switch brackets are required when ordering D-A9CJ/M9CI/M9IW types and cylinders separately. (Refer to the auto switch mounting bracket: part no. on page 1185.)
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Magnetically Coupled Rodless Cylinder Series C Y3B/ C Y3R

Auto Switch Operation Range

(mm)
. Bore size (mm)

Auto switch model ™46 T 15 | 20 | 25 | 32 | 40 | 50 | 63
D-A9C] 8 |11 |8 6 | 6 |7 |9 |8 |8
2,0 45| 65|65| 4 | 5 | 55| 55|65 7
D-Mo[]wW
D-Z7[1/Z80 —_ =T =17=19 11 10
D-Y59[/Y7P/Y7W | — — — — 5 5 6 6 6

= The auto switches cannot be mounted in some cases.
« Since the operating range is provided as a guideline including hysteresis, it cannot be guar-
anteed (assuming approximately £30% dispersion). It may vary substantially depending on

an ambient environment.

Auto Switch Mounting
Bracket/Part No.

Auto switch model

Bore size (mm)

225 to 063
D-A9[]
D-M9[] BMG2-012
D-M9o[IwW

D-A9L /MO /MO W

BMG2-012

s |

Other than the applicable auto switches listed in “How to Order”, the following auto switches can be mounted. I
For detailed specifications, refer to pages 1263 to 1371. :
Type Model Electrical entry Features Applicable bore size 1
D-Z73, Z76 . - 1
Reed auto switch Grommet (In-line) - — - CY3B
D-Z80 Without indicator light 1 CY3R
D-Y59A, Y59B, Y7P — 225 to 963 | [ —
Solid state auto switch D-YZNW, Y7PW, Y7BW Grommet (In-line) Diagnostic indication 1 CY‘IS
(2-color display) | [ —
x With pre-wired connector is also available in solid state auto switches. For specifications, refer to pages 1328 and 1329. 1 CY-I L
= Normally closed (NC = b contact), solid state switch (D-FOG/FOH/Y7G/Y7H type) are also available. For details, refer to pages 1290 and 1292. 1
L = Applicable bore sizes are 925 to 963. —
- R EE Em Em EE EE N N N MR EE Em Em MmN N R RN RN EE Em Em Em EE MM N RN R Em Em Em Em Em Em Em CY1H
CY1F
CYP
D-O0
-XO
Individual
-XO
Technical
flata
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Series CY3B/CY3R

Specific Product Precautions 1
Be sure to read before handling.

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

and Auto Switch Precautions.

] Handling \

|

Mounting

AWarnlng

. Pay attention to the space between the head cover
and the body.
Take sufficient care to avoid getting your hands or fingers
caught when the cylinder is operated.

2. Do not apply a load to a cylinder which is greater than
the allowable value stated in the Model Selection.
Applying an improper load may cause malfunctions.

3. When the cylinder is used in a place where water or
cutting oil may splash it or the lubrication on its slid-
ing parts could be deteriorate, please consult with
SMC.

4. When applying grease to the cylinder, use the grease
that has already been applied to the product. Contact
SMC for available grease packs.

] Mounting

/A Caution

1. Take care to avoid nicks or other damage on the out-
side surface of the cylinder tube.

This can lead to damage of the wear ring and lubretainer, which
in turn can cause malfunction.

2. Take care regarding rotation of the external slider.
Rotation should be controlled by connecting it to another shaft
(linear guide, etc.).

3. Do not operate with the magnetic coupling out of pos-
ition.

In case the magnetic coupling is out of position, push the exter-
nal slider back into the correct position by hand at the end of the
stroke (or correct the piston slider with air pressure).

4. The cylinder is mounted with bolts through the
mounting holes in the end covers. Be sure they are
tightened securely. (CY3R)

5. If gaps occur between the mounting surface and the
end covers when mounting with bolts, perform shim
adjustment using spacers, etc. so that there is no un-
reasonable stress. (CY3R)

6. Be sure that both end covers are secured to the
mounting surface before operating the cylinder.
Avoid operation with the external slider secured to the surface.

1186
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/\ Caution

7. Do not apply a lateral load to the external slider.

When a load is mounted directly to the cylinder, variations in the
alignment of each shaft center cannot be assimilated, which re-
sults in the generation of a lateral load that can cause malfunc-
tion. (Figure 1) The cylinder should be operated using a connec-
tion method which allows for assimilation of shaft alignment vari-
ations and deflection due to the cylinder's own mass. A drawing
of a recommended mounting is shown in Figure 2.

Mounting Shock
. Direct connection ~ bracket absorber
Guide rod with bolts, etc.  Guide rod \W 7 E %
\ \ 3 _l — B
e L 0 2 — B
e A y - i =
; 3 ) Center of axis * %?
Y\
[} A ) . H £
Rodless cylinder ¥
Rodless cylinder/Stopper
Variations in the load and Shaft alignment variations are
cylinder shaft alignment cannot assimilated by providing clearance for
be assimilated, resulting in the mounting bracket and cylinder.
malfunction. Moreover, the mounting bracket is

extended above the cylinder shaft
center, so that the cylinder is not
subjected to moment.

Figure 1. Incorrect mounting  Figure 2. Recommended mounting
Note) The drawing shows the
CY3B series.

8. Use caution regarding the allowable load mass when

operating in a vertical direction.

The allowable load mass when operating in a vertical direction
(reference values on page 1172) is determined by the model se-
lection method, however, if a load greater than the allowable val-
ue is applied, the magnetic coupling may break and there is a
possibility of dropping the load. When using this type of applica-
tion, contact SMC regarding the operating conditions (pressure,
load, speed, stroke, frequency, etc.).

9. Careful alignment is necessary when connecting to a

load having an external guide mechanism.

As the stroke becomes longer, variations in the center axis be-
come larger. Consider using a connection method (floating
mechamism) that is able to absorb these variations. Further-
more, use the special floating brackets (XC57) which have been
provided for the CY3B and CY3R series (page 1483).

SVC



Series CY3B/CY3R
c Specific Product Precautions 2
Be sure to read before handling.

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator
and Auto Switch Precautions.

] Disassembly & Maintenance

A\ Caution

6. Note the direction of the external slider and piston
slider.

Since the external slider and piston slider are directional for g6
and @10, refer to the figures below when performing disassem-
bly or maintenance. Put the external slider and piston slider to-
gether, and insert the piston slider into the cylinder tube so that
they will have the correct positional relationship as shown in Fig-
ure 3. If they align as shown in Figure 4, insert the piston slider
after turning it around 180°. If the direction is not correct, it will
be impossible to obtain the specified holding force.

el T Tk

17111
e AU AT oF

] Disassembly & Maintenance \

A\ Warning

1. Use caution as the attractive power of the magnets is
very strong.
When removing the external slider and piston slider from the cy-

linder tube for maintenance, etc., handle with caution, since the
magnets installed in each slider have very strong attractive power.

/\ Caution

1. When reattaching the head covers after disassembly,
confirm that they are tightened securely. (CY3B)
When disassembling, hold the wrench flat section of one head
cover with a vise, and remove the other cover using a spanner or

adjustable angle wrench on its wrench flat section. When
retightening, first coat with Locktight (No. 542 red), and retighten 3
to 5° past the original position prior to removal.
2. Special tools are necessary for disassembly. (CY3R) 4 < 4 4

Figure 3. Correct position Figure 4. Incorrect position

For g6 and 10

Part no. | Applicable bore size (mm) :

€L CY3B
( g CY3R
F N —_—
CY1S
Special Tool Number List CY1L
CYRZ-V 6, 10, 15, 20
CYRZ-W 25, 32, 40 CY1H
CYRZ-X 50
CYRZ-Y 63 CY1F
3. Use caution when taking off the external slider, as CYP
the piston slider will be directly attracted to it. —
When removing the external slider or piston slider from the cy-
linder tube, first force the sliders out of their magnetically cou-
pled positions and then remove them individually while there is
no longer any holding force. If they are removed when still mag-
netically coupled, they will be directly attracted to one another
and will not come apart.
4. Do not disassemble the magnetic components (pis-
ton slider, external slider).
This can cause a loss of holding force and malfunction.
5. When disassembling to replace the seals and wear
ring, refer to the separate disassembly instructions.
D-O
-XO
Individual
-XO
Technical
data
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Slider Type/Slide Bearing

Series CY1S
26, 310, 615, 620, 925, 32, 940

CY3B
CY3R

oL
o
o
o

D-C
-XO

Individual
-XO

Technical
data
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Series CY1S

Model Selection 1

E: Kinetic energy of load (J)

W.(V)z

E=—
2 1000

Es: Allowable kinetic energy for intermediate stop using an air pressure circuit (J)
Ps: Operating pressure limit for intermediate stop using an external stopper, etc. (MPa)
Pv: Maximum operating pressure for vertical operation (MPa)

Wa: Allowable load mass based on these operating conditions (kg)
Whv: Allowable load mass for vertical operation (kg)

Fa: Allowable drive resisting force at pusher (kg)

o: Stroke coefficient

Operating Conditions

*V: Speed (mm/s)

» Stroke (mm)

* Lo: Distance from slide block mounting surface to workpiece center of gravity (cm)
* Mode of operation (Horizontal, Inclined, Vertical)

*W: Load mass (kg)
¢ P: Operating pressure (MPa)

* F: Drive resisting force (kg)

Y

Load mass within stroke
" Maximum load mass

Mode of operation

!

Y VY Note 1)
Horizontal operation Inclined operation Vertical operation

>

>
M > Review of load mass
A A P and operating pressure

> | <€

A 4 \ / Y

oD >2.8 x

First tentative bore size determination

First tentative bore size determination

aDz&Ox/gﬁigi!L

First tentative bore size determination

| W /0.3 xW 7
_P oD > 5.0 X X 00:9 + Wsing

Inclined operation

(For vertical operation,
refer to page 1193.)

»la
L )

Y (For method to find o, refer to page 1191.)

Calculate stroke coefficient (c) with stroke

Load mass in stroke
and tentatively determined bore size =

~ Maximum load mass

\ 4

Select an example calculation
for allowable mass based on
cylinder mounting orientation.

(Refer to pages 1191 and 1192.)

1190

Review of bore size, stroke and Lo W >Wa Calculate (Wa) from the
< F>F formula for the tentatively
>FA determined bore size
Review with magnet holding force (H) _
¥ £
Intermediate stop? ) . . .
Stop with external stopper Intermediate Stop with air pressure circuit Note 1) This cylinder cannot perform an intermediate
stopping method stop using an air pressure circuit in vertical
(For intermediate stops None operation. In this case, an intermediate stop
refer to page 1193'_) can be performed only by using an external
Determination stopper, etc.
< of kinetic energy E < ES’ Bore size determination | Note 2) Made-to-order products should be considered,
Tentative determination of L type of load (E) A too, depending on an operating environment,
etc.
o E>Es Y Note 2)
P > Ps " Determination of P <Ps A Consider made-to-order products,
pressure (P) when making depending on an operating condition,
Tentative intermediate stop
determination (For intermediate stops,
fLt refer to page 1193.) Refer to page 1195.
04 ype P>Ps ( pag )
Tentative determination of H type Model selected
Review of larger bore size Tentative determination of H type

O



Series CY1S

Model Selection 2

|

Caution on Design (1)

How to Find ¢ when Selecting
the Allowable Load Mass

Example of Allowable Load Mass Calculation
Based on Cylinder Mounting Orientation

Since the maximum load mass with respect to the cylinder stroke changes
as shown in the table below, & should be considered as a coefficient
determined in accordance with each stroke.
Example) CY1S2501-650
(1) Maximum load mass = 20 kg

(2) Load mass for 650 st = 13.6 kg

13.6

20 - 0.68

(3)0=

is the result.

1. Horizontal Operation (Floor mounting)

=N
-]

f -—qL'i':—

. Maximum Load Mass (Center of slide block) (kg)
Calculation Formula for ¢ (c < 1) ST: Stroke (mm) EP—— . 0 e ” ” p” s
Model CY1S6 CY1s10 CY1S15 Mo g
ode Maxaes | 1.8 3 7 12 20 30 50
G- 1 1008 18x10PxST) | (15-13x107xST) ?&ng Up 10 300 st {Up to 300 st |Up to 500 st |Up to 500 st |Up to 500 st {Up to 600 st |Up to 600 st
3 7 The above maximum load mass values will change with the stroke length for
each cylinder size, due to limitation from warping of the guide shafts. (Take
Model CY1S20 CY1S25 CY1S32 note of the coefficient .) Moreover, depending on the operating direction, the
allowable load mass may be different from the maximum load mass.
10(1.71-1.3x1o-3><ST) 10(1.98—1.3x10'3xST) 10(2.26-1.3x10-3xsT)
0= 2. Horizontal Operation (Wall mounting)
12 20 30
Model CY1S40 x : :
(248-13x103x ST) —— I — =l Fj
G = 10 50 —q;'E ;?-- | U —— —1— —f_ CY3B
a4 Ly S - CY3R
Note) Calculate with ¢ = 1 for all applications up to 10 — 300 mmST, 915 — 500 mmST, | -E?- N F + ] ——
220 — 500 mmST, 625 — 500 mmST, 832 — 600 mmST and g40 — 600 mmST. - ! _}_ - =
Li 4 i
—-—L—O B‘i{ﬁ,ﬁ')ze Allowable load mass (Wa) (kg) CY1L
50 . . 0.5.44 —
S e i Qe i i it | E=r=aE=E= Lo: Distance from mounting surface 6 ——
R I ) R ) . NG Y N Lodledbslbad to load center of gravity (cm) 7+2lo CY1H
30 N 10 G-12.0 E—
F—t ===t ===t ——P 8.4+ 2Lo
20 \\ 0.36.4 CY1 F
= 15 ToRLola .
g R S N N U ,A,,¥,, 10.6 + 2Lo —
g (13.6) E=de e N T 20 G.74.4 CYP
g 10 N C 12 + 2Lo
5  NITQ) G.140
3 ] s & 13.8 + 2Lo
L T IR - — G-258
S __ 0208
O O O 0 N I e 17 + 2Lo
3 Cy : 0520
’s, i e 20.6 +2Lo
2 & :
(A I U (U O i O 3. Vertical Operation
CY1S6 !
L i
0 500 (650) 750 1000 1500 .
.( ) | B‘?:ﬁ,ﬁ')ze Allowable load mass (Wy) (kg)
Cylinder stroke (mm)
6 0.1.33
19+ Lo
! G-4.16
10 22+Lo
0-13.23
15 2.7+Lo
| 0.-26.8
| 20 29+ Lo
G-44.0
| v 25 3.4+ Lo
32 0.88.2 D-O
42+ Lo —
1] G-167.8 -
= S 51+ Lo XO
_ - _ Inividua
Lo: Distance from mounting surface to load center of gravity (cm) XO
Note)Operating pressure should be equal to or less than the maximum ——
operating pressure in the article, “Vertical Operation” listed on page 1193.  |Technical
data

O
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Series CY1S
Model Selection 3

Caution on Design (2)

Example of Allowable Load Mass Calculation Based on Cylinder Mounting Orientation

4. Inclined Operation (In operating direction)

7. Horizontal Operation (Pushing load, Pusher)

B‘}',ﬁ,ﬁ')ze Allowable load mass (Wa) (kg)
6 051K
3cos 6+2(1.9+Lo)sin®
10 0-10.5K
3.5c0s 6 + 2 (2.2 + Lo) sin 6
15 0-35K
5cos 6 +2 (2.7 + Lo) sin 8
20 0.72K :
6c0s 6 + 2 (2.9 + Lo) sin 6
25 0-120 K :
6cos 6 +2 (3.4 + Lo)sin®
Angle| to 45°| to 60°| to 75°| to 90° 32 0.210K
k 1 0.9 0.8 0.7 7cos 6+ 2 (4.2+Lo)sin®
Angle cosfficient (K): k = [to 45° (= 6)] = 1, 40 G-400 K

[to 60°] = 0.9, [to 75°] = 0.8,
[to 90°] = 0.7

8cos 6 +2 (5.1 +Lo)sin®

e

Lo

B

I —|

| ) WJ

u

F: Drive (from slide block to position Lo) resistance force W x u (kg)
Lo: Distance from mounting surface to load center of gravity (cm)
w: Friction coefficient

Lo: Distance from mounting surface to load center of gravity (cm)

5. Inclined Operation (At a right angle to operating direction)

Lo: Distance from mounting surface

to load cente

r of gravity (cm)

Bore size (mm) 6 10 15 20
Allowable drive resisting force G0.2.55 0.5.25 G.17.5 G-36
(Fa) (kg) 1.9+Lo 22+Lo 27 +Lo 29+Lo
Bore size (mm) 25 32 40
Allowable drive resisting force 0.60 G-105 G-200
(Fa) (kg) 34+Lo | 42+Lo 5.1+Lo

Bore S| Allowable load mass (Wa) (kg)
6 0.5.44
32+2(1.9+Lo)sin®
10 G-12.0 :
4+2(2.2+Lo)sin6
15 0.36.4
52+2(2.7+Lo)sin6
0.74.4
= 6.2+2(2.9+Lo)sin®
G-140
e 7+2(3.4+Lo)sin 6
0-258
e 8.6+2(4.2+Lo)sinb
.52
40 0-520

10.4+2 (5.1 +Lo)sin @

6. Load Center Offset in Operating Direction (Lo)

| w |
g1 -
g ——
7 /7
BoreSize | Allowable load mass (Wa) (kg)
Lo 6 G.2.55
Lo+3
Lo: Distance from center of slide block | 10 %
to load’s center of gravity (cm) 17 5
15 Lo +5.0
G0-36
20 Lo+ 6.0
G-60
25 Lo +6.0
G-105
32 Lo+7.0
G-200
40 Lo +8.0

1192
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8. Horizontal Operation (Load, Lateral offset Lo)

A

?E b $_
NaNna

Lo

Lo: Distance from mounting surface to load center of gravity (cm)

Bore size (mm) 6 10 15 20
Allowable load mass G-3.80 G-8.40 (0.25.48 G.52.1
(Wa) (kg) 32+Lo 4+Lo 52+Lo 6.2 +Lo
Bore size (mm) 25 32 40
Allowable load mass 0-98 G-180 0-364
(Wa) (kg) 7.0 + Lo 8.6+ Lo 10.4 + Lo




Series CY1S

Model Selection 4

|

Caution on Design (3)

Vertical Operation

Intermediate Stop

When operating a load vertically, it should be operated

within the allowable

load mass and maximum operating pressures shown in the table below.
Use caution, as operating above the prescribed values may lead to

dropping of the load.
When the cylinder is mounted vertically or sidelong

, sliders may move

downwards due to the self-weight or workpiece mass. If an accurate
stopping position is required at the stroke end or the middle-stroke, use an

external stopper to secure accurate positioning.

Bore size Model Allowable load mass (Wv) Ma;irrgsusnargp(‘;rs;ing
(mm) (kg) (MP2)
6 CY1S 6H 1.0 0.55
10 CY1S10H 2.7 0.55
15 CY1S15H 7.0 0.65
CY1S15L 4.1 0.40
20 CY1S20H 11.0 0.65
CY1S20L 7.0 0.40
- CY1S25H 18.5 0.65
CY1S25L 11.2 0.40
32 CY1S32H 30.0 0.65
CY1S32L 18.2 0.40
40 CY1S40H 47.0 0.65
CY1S40L 29.0 0.40

Note 1) Use caution, since the magnetic coupling may
used over the maximum operating pressure.

be dislocated if it is

Note 2) Allowable load mass above indicates the maximum load mass when
loaded. The actual loadable mass must be determined referring to

the flow chart in the Model Selection 1.

O

1) Intermediate stopping of load with an external stopper, etc.
When stopping a load in mid-stroke using an external stopper (adjusting
bolt, etc.), operate within the operating pressure limits shown in the table
below. Use caution, as operation at a pressure exceeding these limits
can result in breaking of the magnetic coupling.

Bore size

Operating pressure limit for intermediate stop (Ps)

(mm) Nosdl (MPa)
6 CY1S 6H 0.55
10 CY1S10H 0.55
15 CY1S15H 0.65
CY1S15L 0.40

20 CY1S20H 0.65
CY1S20L 0.40

- CY1S25H 0.65
CY1S25L 0.40

32 CY1S32H 0.65
CY1S32L 0.40

40 CY1S40H 0.65
CY1S40L 0.40

2) Intermediate stopping of load with an air pressure circuit
When stopping a load using an air pressure circuit, operate at or below
the kinetic energy shown in the table below. Use caution, as operation
when exceeding the allowable value can result in breaking of the
magnetic coupling.

(Reference values)
Bore size Model Allowable kinetic energy for intermediate stop (Es)

(mm) V)

6 CY1S 6H 0.007
10 CY1S10H 0.03
CY1S15H 0.13

15 CY1S15L 0.076
20 CY1S20H 0.24
CY1S20L 0.16
CY1S25H 0.45
% CY1S25L 0.27
32 CY1S32H 0.88
CY1S32L 0.53
40 CY1S40H 1.53
CY1S40L 0.95

1193
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Magnetically Coupled Rodless Cylinder
Slider Type: Slide Bearing

Series CY1S

06, 010, 915, 620, 625, 632, 640

How to Order

With switch rai

Bore size ———

|

Slider type (Slide bearing)—{

25

300

| ||

25

300 J79W

Refer to page 1195 for specifications.

Standard stroke ©
Refer to “Standard Stroke” on page 1195.

Made to Order
Refer to page 1195
for details.

e Number of auto switches

6 6mm |25 | 25mm Nil 2 pes.
10 | 10mm 32| 32mm S ! po.
15| 15mm [40| 40mm n “n” pes.
20 | 20mm Port thread type ® ¢ Auto switch
Symbol | Type Bore size | Nil_[Without auto switch (Built-in magnet)|

L ‘;fead 26, 010, 215 # For the applicable auto switch model,

= N;T 020, 625, refer to the table below.

TF G 032, 840 ® Adjustment type

Nil With adjusting bolt
Magnetic hOIding force ® B With shock absorbers (2 pcs.)

With shock absorber (With plate A)

B A : .
= # Installed on Side A at time of shipment.

Applicable Auto Switch/Refer to pages 1263 to 1371 for further information on auto switches.

) 5 Wiring Load voltage Auto switch model Lead wire length (m) * .
Tomo|  Speskl funsien Elgﬁtt?cal 2 | (Outpay e Ac | Electrical entry direction [ 0.5 [ 3 | 5 [None Eg‘:g"é‘gﬁ;’r Applicable load
Y| g Perpendicular| In-line | (Nil) [(L) [(Z)|(N)
3-wire (NPN) 5V 12V F7NV F79 ® 0 O - @) IC
Grommet 3-wire (PNP) ' F7PV F7P ® 0 O - O [circuit
= - . F7BV J79 ® 0 O - ©)
] 2-wire —
s Connector " 12v J79C — [ B 2K 2K ) - Relay
[7/] .
. e 3-wire (NPN) — F7ZNWV F79W ® 0 O - ©) IC ’
Q
5 | "2bolor ndcaton) $ [3wire (PNP) | 24 v |V 2" = F7PW_| ® [@/O[ | O |ciroutt|"©
4 F7BWY | J7w | @ |@/O|—| O
5 Water resistant Grommet 2-wire 12V _
o _ _
o (2-color indication) F7BAV F7BA ® O o
With diagnostic output . _ - IC
(2-color indication) 4-wire (NPN) 5V, 12V Al ® 0O O circuit
3-wire N - — IC —
5 @ |(NPN equivalent) — | 5V - - A76H LR circuit
5 Grommet | > — | — | 200V A72 A72H o0 —| - - _
< — 12V | 100V A73 A73H o 00 - - Rel
2 2| 2wre |, [5V.12V[0Volkss| ABO AsoH [ @ (@[ [ — [cdouit| 75"
B Connector £ 12v A73C — [ BK K 2K ) — —
2 5V,12V A80C — [ B 2K 2K ) — |ICircuit
* Lead wire length symbols: 0.5 m- (Example) J79W = Solid state auto switches marked with “O” are produced upon receipt of order.
3m. (Example) J79WL
5m. (Example) J79WZ
None::----- (Example) J79CN

* Since there are other applicable auto switches than listed, refer to page 1199 for details.
* For details about auto switches with pre-wired connector, refer to pages 1328 and 1329.

*Auto switches are shipped together, (but not assembled).

1194 SMC
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Magnetically Coupled Rodless Cylinder
Slider Type: Slide Bearing

Series CY1S

Specifications

Bore size (mm)

6 | 10 | 15 | 20 | 25 | 32 | 40

Fluid Air
Proof pressure 1.05 MPa
Maximum operating pressure 0.7 MPa
Minimum operating pressure 0.18 MPa
Ambient and fluid temperature —10 to 60°C

Piston speed * 50 to 400 mm/s

Cushion Rubber bumper / Shock absorbers
de 10 Lubrication Non-lube
Made to Order Specifications Stroke length tolerance 0 to 250 st: *}2, 251 to 1000 st: *}4, 1001 st and up: *}
(For details, refer to pages 1395 to 1565.) . Type H 196 53.9 137 231 363 588 922
Holding force
Symbol Specifications Type L — — 81.4 154 221 358 569
—XB9 | Low speed cylinder (15 to 50 mm/s) * In the case of setting an auto switch (CDY1S) at the intermediate position, the maximum piston
- speed is subject to restrict for detection upon the response time of a load (Relays, Sequence
—XB13| Low speed cylinder (7 to 50 mm/s) controller, etc.)
—X116 | Hydro specifications rodless cylinder
—X168 | Helical insert thread specifications Standard StrOKe
—X210 | Non-lubricated exterior specifications
—X322 | Outside of cylinder tube with hard chrome plated Bore size Standard strok Maximum manufacturable
—X324 | Non-lubricated exterior specifications (With dust seal) (mm) andard stroke (mm) stroke (mm)
—X431 | Auto switch rails on both side faces (with 2 pcs.) 6 50, 100, 150, 200 300
Amount of Adjustment for Adjusting Bolt 10 50, 100, 150, 200, 250, 300 500
and Shock Absorber 15 50, 100, 150, 200, 250, 300, 350 750
400, 450, 500
- 20 1000
Plate B Pate A usting bol =E 100, 150, 200, 250, 300, 350 V3B
/ 32 400, 450, 500, 600, 700, 800 1500 CY3R
* - Shock
® G © abggrbers 100, 150, 200, 250, 300, 350
N 40 400, 450, 500, 600, 700, 800 1500 —
4% = —% =® 900, 1000 CYiIL
= = Note) Intermediate stroke is available by the 1 mm interval. —
R R
Mass O
Bore size Amount of adjustment by adjusting bolt
(mm) = (both ends: R x2) (mm) : ko ICY1F
Bore size —
6 0to6 12 e (mm) 6 10 15 20 25 32 40 CYP
10 0to5.5 11 i CYiSOH 0.27 048 0.91 1.48 1.84 363 402
Basic mass
15 0to 3.5 7 cyisoL — — 0.85 1.37 1.75 348 384
20 0t05.5 " Add";%"ﬂmfsztf;: eea"h 0044 | 0074 | 0104 | 0138 | 0172 | 0267 | 0406
25 Oto5 10 -
Calculation
32 0to 5.5 11 (Example) CY1S32H-500
40 0to4.5 9 * Basic mass ----- 3.63 kg e Additional mass - 0.267/50 st
* Cylinder stroke ----- 500 st 3.63 + 0.267 x 500 + 50 = 6.3 kg
Bore size Amount of adjustment by shock absorber: R (mm) ShOCk Absorber SpeCificationS
(mm) Plate A side Plate B side
6 17 11 Refer to the Series RB in Best Pneumatics No. 3 for the details on shock absorbers.
6
il 14 6 Applicable rodless cylinder CY1S10 CY1S20 CY1S25 CY1 Sgg
15 14 4 15
20 16 7 Shock absorber model RB0805 RB1006 RB1411 RB2015
25 32 23 Maximum energy absorption: (J) 0.98 3.92 14.7 58.8
32 33 23 Stroke absorption: (mm) 5 6 11 15
40 32 17 Collision speed: (m/s) 0.05t0 5
= Since the cylinder is in an intermediate stop Max. operating frequency: (cycle/min) * 80 70 45 25 D-D
condmon_ when st(oke adjustme_nt is performed, Ambient temperature range 1010 80 °C I
use caution regarding the operating pressure and
the kinetic energy of the load. Spring force: (N) Extended 1.96 4.22 6.86 8.34 'XD
*The amount of adjustment for adjustment bolts is : —
the total amount when adjusted on both plate FETEE 383 6.18 153 20.50 Individual
ends. For the adjustment on a single plate end, # |t denotes the values at the maximum energy absorption per one cycle. Therefore, the operating [-XO
the amount of adjustment is half of the figures in frequency can be increased according to the energy absorption. —
the table above. Technical
The shock absorber service life is different from that of the CY1S cylinder. Refer to the Specific Product Precautions for the replacement period. ‘ tata

*The Plate A: Piping port side

%SVC 1195



Series CY1S

Construction

Slider type/Slide bearing

CY1S6 to 40

2 19

\

-
I/ I/

Y Y |
Y B S T N
1 I I | ] ] ] 1 n
[ I I Il I I 7 ] +
I [/ | [/ I\
L[ [[ [
ETETEIETT
i ’ \ / / Port
// / ///. ) | )@ |
7 I,
T 7 y - «@»
| é / / d // / [ ] { ;/% Y
Y A / ~
A S N Sy g W L1/ ]
Hollow shaft for piping
= This figure is for a representative cylinder CDY1S25H
Component Parts
No. Description Material Note No. Description Material Note
1 Cylinder tube Stainless steel 24 Auto switch —
2 External slider tube Aluminum alloy 25 Plug Brass
3 Shaft Stainless steel 26" | Wearring A Special resin
4 Piston side yoke Rolled steel Zinc chromated 27* | Wearring B Special resin
5 External slider side yoke Rolled steel Zinc chromated 28 | Cylinder tube gasket NBR
6 | Magnet A — 29* | Guide shaft gasket NBR
7 Magnet B — 30* | Piston seal NBR
8 Piston nut Carbon steel Zinc chromated 31* | Scraper NBR
9 | Piston Aluminum alloy Note 1) Chromated
10 | Slide block Aluminum alloy Anodized Replacement Parts: Seal Kit
1 Slider spacer Rolled steel Nickel plated Bore size (mm) Kit no. Contents
12 | Retaining ring Carbon tool steel Nickel plated 6 CY1S6-PS-N Set of nos. above 20, 8, @9,
13 | Spacer Rolled steel Nickel plated 10 CY1S10-PS-N
14 | Bushing Oil retaining bearing material 15 CY1S15-PS-N
15 | Plate A Aluminum alloy Anodized 20 CY1S20-PS-N Nos. above
16 | Plate B Aluminum alloy Anodized 25 CY1S25-PS-N 29, @), @9, @, 30, 3D
17 | Guide shaft A Carbon steel Hard chrome plated 32 CY1S32-PS-N
18 | Guide shaft B Carbon steel Hard chrome plated 40 CY1S40-PS-N
19 | Adjusting bolt A Chromium molybdenum steel # Seal kit includes @ to 30 for 6. @ to 3D are for 610 to @40. Order the seal kit,
20 | Adjusting bolt B Chromium molybdenum steel based on each bore size.
21 | Hexagon nut Carbon steel Nickel plated + Seal kit ?ncludes a grease pack (26, 210: 5and 10 g, @15 to 040:. 10 g).
- Order with the following part number when only the grease pack is needed.
22 | Hexagon socket head cap screw | Chromium molybdenum steel Grease pack part no. for @6, 810: GR-F-005 (5 g) for external sliding parts,
23 | Switch mounting rail Aluminum alloy GR-S-010 (10 g) for tube interior

Note 1) Brass for 96, 10 and g15.
Note 2) Piston nuts are not included for 26, 10 and @15.

1196

O

Grease pack part no. for 15 to g40: GR-S-010 (10 g)
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Magnetically Coupled Rodless Cylinder .
Slider Type: Slide Bearing Series C Y1S

Dimensions
Slider type/Slide bearing S
tb Bl
COIY1S6/10 -+ .
o —
wr
) Z + Stroke ™) o
El T S + Stroke o 2xM5x0.8
2 [T A 4 X M4 x 0.7 thread depth 6 l HG / 4xJxK (Depth)
| ~ |/ Holowshaftforpiping | _| r'+/
i Fare se—— i
j T | =1 oo
L. e —e——— | B o[ 9] 87
e e o —% X
/ |

Auto switch mounting rail —g‘[

| | o ! !
e} [ Auto switch ?H | \ TL%—I — ;L
H 3

can also bg installed on / M8 x 1/ "’| A"' L _..J | Counterbore dia. 0B ]
he opposite side. 14 [ Q + Stroke | Courerbore depth. C HA__|
. |.HB ' . HP |
H
— - (mm)

Model A B c D d [EA[EB | FA [ FB| G | GP| H [HA [HB*[ HG [ HP | HS | HT
CY1S6
ovide 6 65 | 3 76| 8 - - - - | s 32 | 27 |19 4 8 | 26 8 | 17
CMLSIO 75 | 8 4 |12 10 6 | 12 3 5 | 65 | 40 | 34 |255| 10 | 12 | 33 | 14 | 18
CDY1S10 . o .

Model Jx K L LD [ (N) [PA* [ PB|PW ]| Q@ |[QW | S T T ta tb w Z
Sovies | M4x07x65| 40 | 35 |11 | 25 | 25 | 50 | 52 | 16 | 42 |10 [16 | - | - | 46 | 68
cyisio
P vis, | M5x08x95 | 45 | 43 (105 | 25 | 38 | 60 | 60 | 24 | 47 | 125 (205 | 05 | 1.0 | 58 | 80

# PA dimensions are for split from center. HB dimensions are for CDY1S.

COY1S15/220 to 240 "
=« e
i 8 CY3B
_ CY3R
a Lron
Ly
I (N) Z + Stroke (N) <|
" T S + Stroke T uzlsziPK(D .
xJ xK (Dep e
R f ,r PA ‘! ) /4 X MM ttread depth M Hollow shaft for piping GT ‘ “H—G* / B CY1 I.
L [ & =l X Ll =@/ —
i = (4 -8 CY1H
N ' & S==Rrt
D e —
—r g =8 83 ¥y 82 —
S L CYIF
Vi I Yz —
R i —— A CYP
\ i
Auto switch mounting rail NN Aut tch N ?L
can also be installed on A L e switt Counterbore dia. 0B HS kT
the opposite side. Q + Stroke Counterbore depth. C HA
HP
HB H
(mm)
Model A B C D d EA |EB | FA | FB | G GP | H HA |HB* | HG | HP | HS | HT Jx K L
CY1S15
CDY1S15 75| 95| 5 16.6 | 12 6 13 3 6 6.5 | 52| 40 29 1 13 | 39 |15 21 [M6x1.0x95| 60
Sovizdo |10 | 95[52 (21616 | - | - | - | - | 85| 62|46 | 36 | 45| 17 | 45 |255| 20 |M6x1.0x95| 70
CY1S25
CDyisps |10 |11 | 65 (264|116 | 8 |14 | 4 | 7 | 85| 70| 54 | 40 | 9 |20 | 53 |23 | 20 |M8x1.25x10| 70
CY1S32
CDy1Sa2 |125|14 |8 336|220 | 8 |16 | 5 | 7 | 95| 86| 66 | 46 (13 | 24 | 64 |27 | 24 |MI0x15x15| 85
CY1S40
CDY1S40 125 | 14 8 416 | 25 10 20 5 10 | 105 | 104 | 76 57 (17 25 74 |31 25 |[M10x15x15| 95
Model LD | M MM (N) NN P PA* [ PB [PW | Q QW | S | T [TT [ta [tb | W | Z
CY1S15
CDY1S15 5.6 8 M5 x 0.8 85| M8x1.0 M5 x 0.8 30 50 75 75 | 30 62 | 125|225 | 0.5 1 72 97
CY1S20
oDY1S20 5.6 | 10 M6x1.0 | 10 M10 x 1.0 Rc1/8 40 70| 90| 90 | 38 | 73 | 165|255 | - - 87 | 115
CY1S25

CDY1S25 7 10 M6x1.0 |12 M14 x 1.5 Rc1/8 40 70 | 100 | 90 | 42 73 | 165|255 | 0.5 1 97 | 115 D-D

CY1S32
CDY1S32 87 | 12 | M8x1.25 | 11.56| M20x 1.5 Rc1/8 40 75| 122 | 110 | 50 | 91 | 18.5|28.5 | 0.5 1 119 | 138

CY1S40 -XO
épyisqo | 87 | 12 | M8x1.25 | 11.5| M20x 1.5 Rc1/4 65 | 105 | 145 | 120 | 64 | 99 |20.5 355 | 1 1 142 | 155 —
# PA dimensions are for split from center. HB dimensions are for CDY1S. I_")d(lgual
Technical
data
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Series CY1S

Dimensions: With Shock Absorber

NB

NA

(mm)

Model Applicable shock absorber NA NB
COY1S 6 30 24
coy1s10 RB0805 27 19
COY1S15 27 17
CcOY1S20 RB1006 29 20
CY1S25 RB1411 49.5 40.5
COY1S32 RB2015 52 42
CLY1S40 51 36

1198
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Magnetically Coupled Rodless Cylinder
Slider Type: Slide Bearing

Proper Auto Switch Mounting Position (Detection at stroke end)

Series CY1S

[ ] ] ]
; O] 10| |
] |
7
B A
(mm)
Applicable auto switch
D-A72/ A700H/ A8OH/ A73C/
Bore size D-A80C/ F70)/ J79/ F70V/ J79C
(mm) D-A73, A0 D-F70W/ J79W/ F7OWV D-F7NTL
D-F7BAL/ F7BAVL/ D-F79F
A B A B A B
6 27.5 405 28 40 33 35
10 35 45 35.5 445 405 39.5
15 345 62.5 35 62 40 57
20 64 50 64.5 495 69.5 445
25 44 71 44.5 70.5 49.5 65.5
32 55 83 55.5 82.5 60.5 77.5
40 61 94 61.5 93.5 66.5 88.5

Note 1) 50 mm is the minimum stroke available with 2 auto switches mounted. In the case of a stroke less than this, please

contact SMC.

Note 2) Adjust the auto switch after confirming the operating conditions in the actual setting. W
CY3R
Operating Range (mm)
- o= = = = = = e e e e e e e e e e e
Auto switch model Soite e (i, 1 Other than the models listed in “How to Order”, the following 1 M—-—_——-
10 | 15 | 20 | 25 | 32 | 40 1 auto switches are applicable. 1ICYIL
D-A7L1/ A8C] 6 6 6 6 6 6 6 1 For detailed specifications, refer to page 1314. | I
D-F70/ J70J 3 3 4 3 3 3 35 1 - 1
Electrical entry
D-F79F 45 4.5 4.5 4.5 4.5 4.5 4.5 1 Type Model (Fetching direction) Featuras 1 CY1H
* Since this is a guideline including hysteresis, not meant to be 1 ) . Grommet e I
guaranteed. g gy | | Solid state auto switch D-F7NTL (In-line) With timer 1 CY1F
(Assuming approximately +30% dispersion) 1 " i . . ) Il ——
There may be the case it will vary substantially depending on an 1 *\'i\(l;:hdg'[ae“\;vwrchiecrct)gnp?gg;f:zvgl::]t:jleg)zrgD F7NTL type, too. 1 CYP
ambient environment. e 1 D
Mounting of Auto Switch
When mounting an auto switch, the auto switch mounting screw should be
screwed into a hexagon nut (M3 x 0.5) which has been inserted into the groove
of the switch mounting rail. (Tightening torque: Approx. 0.5 to 0.7 Nem.)
Auto switch
Phillips head
screwdriver
Auto switch mounting screw (M3 x 8¢) —
(Included as accessory) D-D
-XO
Individual
-XO
Technical
flata
1199
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Series CY1S
A Specific Product Precautions

Be sure to read before handling. Refer to front matters 54 and 55 for Safety Instructions
and pages 3 to 11 for Actuator and Auto Switch Precautions.

] Operation \

Disassembly and Maintenance

AWarnlng

. Be aware of the space between the plates and the
slide block.
Take sufficient care to avoid getting your hands or fingers
caught when the cylinder is operated.

2. Do not apply a load to a cylinder which is greater
than the allowable value stated in the “Model
Selection” pages.

This may cause malfunctions.

3. When the cylinder is used in a place where water or
cutting oil may splash or the lubrication condition on the
cylinder sliding parts would be deteriorated, please
consult SMC.

4. When applying grease to the cylinder, use the grease that
has already been applied to the product. Contact SMC for
available grease packs.

] Mounting \

ACautlon

. Avoid operation with the external slider fixed to the

4
mountlng surface.
The cylinder should be operated with the plates fixed to the
mounting surface.

5

2. Make sure that the cylinder mounting surface is a

flatness of 0.2 mm or less.

If the flatness of the cylinder mounting surface is not
appropriate, 2 guide shafts may be twisted. This may
adversely affect the operating conditions and shorten the
service life due to the increase of sliding resistance and the
early abrasion of bearings.

The cylinder mounting surface must be a flatness of 0.2 mm
or less, and the cylinder must be mounted as it smoothly
operates through the full stroke at the minimum operating
pressure (0.18 MPa or less).

] Service Life and Replacement Period of Shock Absorber

/\ Caution

1. Allowable operating cycle under the specifications

set in this catalog is shown below.

1.2 million times RB08C1

2 million times RB100 to RB2725

Note) Specified service life (suitable replacement period) is the value at
room temperature (20 to 25°C).
The period may vary depending on the temperature and other
conditions. In some cases the absorber may need to be replaced
before the allowable operating cycle above.

1200 %gvc

A\ Warning

1.

Use caution as the attractive force of the magnets
is very strong.

When removing the external slider and piston slider from the
cylinder tube for maintenance, etc., handle with caution, since
the magnets installed in each slider have a very strong
attractive force.

/\ Caution

1.

Use caution when removing the external slider, as
the piston slider will be directly attracted to it.

When removing the external slider or piston slider from the
cylinder tube, first force the sliders out of their magnetically
coupled positions, and then remove them individually when
there is no longer any holding force. If they are removed while
still magnetically coupled, they will be directly attracted to one
another and will not come apart.

. Since the magnetic holding force can be changed

(for example, from CY1S25L to CY1S25H), please
contact SMC if this is necessary.

. Do not disassemble the magnetic components

(piston slider, external slider).
This can cause a loss of holding force and malfunction.

. When disassembling to replace the seals and wear

ring, refer to the separate disassembly
instructions.

. Use caution to the direction of the external slider

and the piston slider.

Since the external slider and piston slider are directional for
@6, 210 and holding force type L, refer to the figures below
when performing disassembly or maintenance. Put the
external slider and piston slider together, and insert the piston
slider into the cylinder tube so that they will have the correct
positional relationship as shown in Fig. (1). If they align as
shown in Fig. (2), insert the piston slider after turning it around
180°. If the direction is not correct, it will be impossible to
obtain the specified holding force.

] ZIZIZ1 H ] TAUHT] %
t[m;_ = F —
Fig. (1) Correct position Fig. (2) Incorrect position

Example of @15 with holding force type L



Slider Type/Ball Bushing Bearing

Series CY1L
26, 310, 615, 620, 925, 32, 940

CY3B
CY3R

CY1S

CY1H
CY1F
CYP

D-C
-XO

Individual
-XO

Technical
data
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Series CY1L
Model Sele

E: Kinetic energy of load (J)
w Vv )z

E=——-.
(1000

2
Es: Allowable kinetic energy for intermediate stop using an air pressure circuit (J)
Ps: Operating pressure limit for intermediate stop using an external stopper, etc. (MPa)
Pv: Maximum operating pressure for vertical operation (MPa)
Wa: Allowable load mass based on these operating conditions (kg)
Wv: Allowable load mass for vertical operation (kg)
Fa: Allowable drive resisting force at pusher (kg)
o: Stroke coefficient

ction 1

Operating Conditions

*V: Speed (mm/s)

» Stroke (mm)

* Lo: Distance from slide block mounting surface to workpiece center of gravity (cm)
* Mode of operation (Horizontal, Inclined, Vertical)

*W: Load mass (kg)
¢ P: Operating pressure (MPa)

* F: Drive resisting force (kg)

Y

Load mass in stroke
o=
Maximum load mass

Mode of operation

!

\ 4 VY Note 1)
Horizontal operation Inclined operation Vertical operation

M > Review of load mass
A A P and operating pressure
A 4 \ 4 Y

First tentative bore size determination First tentative bore size determination First tentative bore size determination

| W /0.1 x Wcose + Wsing 0.1 xW +W
oD >1.6x P oD >5.0 x - oD >5.0 x —p

Inclined operation

(For vertical operation,
refer to page 1205.)

»la
L )

Y (For method to find o, refer to page 1203.)

Calculate stroke coefficient (c) with stroke

Load mass in stroke
and tentatively determined bore size =

~ Maximum load mass

Select an example calculation
for allowable mass based on
cylinder mounting orientation.

‘ (Refer to pages 1203 and 1204.)

1202

Review of bore size, stroke and Lo W >Wa Calculate (Wa) from the
< F>F formula for the tentatively
>FA determined bore size
Review with magnet holding force (H) _ | W<Wa
= F<Fa
{ Note 1) Q
Intermediate stop? ) . . .
Stop with external stopper Intermediate Stop with air pressure circuit Note 1) This cylinder cannot perform an intermediate
stopping method stop using an air pressure circuit in vertical
(For intermediate stops None operation. In this case, an intermediate stop
refer to page 1205’_) can be performed only by using an external
Determination stopper, etc.
< of kinetic energy E < ES’ Bore size determination | Note 2) Made-to-order products should be considered,
Tentative determination of L type of load (E) A too, depending on an operating environment,
etc.
o E>Es Y Note 2)
P > Ps " Determination of P <Ps A Consider made-to-order products,
pressure (P) when making depending on an operating condition,
Tentative intermediate stop
determination (For intermediate stops,
fLt refer to page 1205.) Refer to page 1207.
04 ype P>Ps ( pag )
Tentative determination of H type Model selected
Review of larger bore size Tentative determination of H type

O



Series CY1L

Model Selection 2

Caution on Design (1)

How to Find ¢ when Selecting
the Allowable Load Mass

Examples of Allowable Load Mass Calculation
Based on Cylinder Mounting Orientation

Since the maximum load mass with respect to the cylinder stroke
changes as shown in the table below, ¢ should be considered as a
coefficient determined in accordance with each stroke.
Example) CY1L250-650

(1) Maximum load mass = 20 kg

(2) Load mass for 650 st = 13.6 kg

13.6 .
B)o= 250 - 0.68 is the result.

Calculation Formula for ¢ (c < 1) ST: Stroke (mm)

Model CY1L6 CY1L10 CY1L15
G- ] 10(0.86—1.3x10‘3xST) 10(1.5—1.3x10-3xsT)
3 7

Model CY1L20 CY1L25 CY1L32
G- 10(1.71-1.3x1o-3><ST) 10(1.98—1.3x10'3xST) 10(2.26-1.3x10-3xsT)

12 20 30
Model CY1L40

(2.48-1.3x 1023 x ST)

O-= 10

50

Note) Calculate with ¢ = 1 for all applications up to 10 — 300 mmST, 15 —
500 mmST, 220 — 500 mmST, 25 — 500 mmST, 232 — 600 mmST
and 940 — 600 mmST.

00— T T T~ T ——
.
30 AN
20 \\ Q)
7
IS R R I B B 4,,<¥!,,,<%,*,% -
EUCYpS [Rpupuy Sy [EUpy JEPUE S D 7,
(129 N RN
-~ 10 T NEL ~
o . 77 N
= b NI AN &) AN
% Ol"l‘\") o ‘\
© 5 7% o,
B SEae == IS R ST IS Sk
© ] N N
8 *77%7*7\?77%ﬁf\’k7\77\\7*75\77\
— 3 ‘-}.-, 1 N \ N
4 ANz a4 N — - N
2 \<’ ] \\
AR N
I cyide | | [ | iw*‘kf%ifa T N
1
0 500 (650) 750 1000 1500
Cylinder stroke (mm)

O

SVC

1. Horizontal Operation (Floor mounting)

—? '—qL't':—

=N
-

Maximum Load Mass (Center of slide block) (kg)
Boesie | s 10 15 20 25 32 40
s tesy | 18 3 7 12 20 30 50

?,I;‘;‘;? Up 0 300 st |Up to 300 st |Up to 500 st {Up to 500 st [Up to 500 st |Up to 600 st {Up to 600 st

The above maximum load mass values will change with the stroke length for
each cylinder size, due to limitation from warping of the guide shafts. (Take
note of the coefficient c.)

Moreover, depending on the operating direction, the allowable load mass may
be different

2. Horizontal Operation (Wall mounting)

> .
SO e — =+ + CY3B
| — CY3R
] = == —
o+ M I oY1S
| Z _
e 4
B‘Uﬁrﬁ')ze Allowable load mass (Wa) (kg) 7CY1H
Lo: Distance from mounting surface 6 _06:648
to load center of gravity (cm) 6.8 +2Lo ———
10 —0-150_ CY1F
8.9 +2Lo
0-45.5
15 11.3 + 2Lo CYP
G-101
20 13.6 + 2Lo
G -180
25 15.2 + 2Lo
G -330
32 18.9 + 2Lo
O -624
40 22.5 +2Lo
3. Vertical Operation
I~ BOre S | Alowable load mass (W) (kg
G-1.58
I 6 1.6 +Lo
G-5.00
10 1.95 + Lo
G-15.96
15 24+ Lo
5 G-31.1
' - 28+ Lo
[ G-54.48 r
| 25 31+Lo D-0I
0-112.57
32 3.95 + Lo
—— 40 G-212.09 -XO
] 4.75 + Lo ——
Individual
Lo: Distance from mounting surface to load center of gravity (cm) -XO
Note) Operating pressure should be equal to or less than the maximum W
operating pressure in the article, “Vertical Operation” listed on page ol
1205. e
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Series CY1L
Model Selection 3

Caution on Design (2)

Example of Allowable Load Mass Calculation Based on Cylinder Mounting Orientation

4. Inclined Operation (In operating direction)

7. Horizontal Operation (Pushing load, Pusher)

Bf;fe,g')ze Allowable load mass (Wa) (kg)
6 0-4.05-K
1.7 cosB + 2 (1.6 + Lo) sinf
10 G-10.2:K
2.8 cos 6 + 2 (1.95 + Lo) sinf
15 0.31.1-K
2.9cos 0 +2 (2.4 +Lo)sind
20 0-86.4-K
6cos6+2(2.8+Lo) sind
25 G0-105.4-K
3.55cos 6 +2 (3.1 + Lo) sin6
Angle|up to 45°|up to 60°|up to 75°up to 907 32 0.178-K
k 1 0.9 0.8 0.7 4 cos B +2(3.95 + Lo) sinb
Angle coefficient (k) : k = [to 45° (= 8)] = 1, 40 6-361.9K :
[to 60°] = 0.9, [to 75°] = 0.8, 5.7 cos 0 + 2 (4.75 + Lo) sinf
[to 90°] = 0.7

Lo: Distance from mounting surface to load center of gravity (cm)

5. Inclined Operation (At a right angle to operating direction)

[ |—

I —|

| ) WJ

Lo

u

B

F: Drive (from slide block to position Lo) resistance force W x u (kg)
Lo: Distance from mounting surface to load center of gravity (cm)

w: Friction coefficient

Bore size (mm) 6 10 15 20
Allowable drive resisting force | _0-2.72 G-5.55 G-15.96 c-41.7
(Fa) (k) 16+Lo | 1.95+Lo | 24+Lo 28+Lo
Bore size (mm) 25 32 40
Allowable drive resisting force G0-58.9 0.106.65 0.228
(Fa) (kg) 31+Lo | 395+Lo | 475+Lo

8. Horizontal Operation (Load, Lateral offset Lo)

BOre 822 Allowable load mass (Wa) (ko)
Lo: Distance from mounting surface 6 %
to load center of gravity (cm) 36+2 (1661; Lo) sin6
e 5+2(1.95 + Lo) sin® — T
0-45.5 :__:FH‘ &
15 ST TRE e t = —c & I
6.5+2 (czs.c: 1+5Lo) sind 7/1/4;,&_ —//%7 % AR
g0 8+2 (2.8 +Lo)sin6
G-180 Lo
e 9+2(3.1+Lo)sin6
32 G-330 Lo: Distance from center of side block to load's center of gravity (cm)
11 + 2 (3.95 + Lo) sinf
40 0.624 Bore size (mm) 6 10 15 20
18 +2(4.75 + Lo) sind Allowable load mass | _O-6.48 G-15 0-45.5 G-80.7
6. Load Center Offset in Operating Direction (Lo) Wa) (kg) S6+lo | 5+lo | 65+Lo | 8+lo
I——l Bore size (mm) 25 32 40
w
) gad Allowable load mass O-144 0.275 0.520
0 TH _ - (Wa) (kg) 9+Lo 11+ Lo 13+ Lo
A 7
Boresize | aliowable load mass (Wa) (kg)
*-*—ij——’ 6 _ 02
Lo+1.7
Lo: Distance from center of slide block 10 G656
- X Lo+238
to load's center of gravity (cm)
15 G-13.34
Lo+2.9
0-43.2
20 Lo+6
G-46.15
25 Lo +3.55
G-80
32 Lo+4
G-188.1
40 Lo+5.7

1204
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Series CY1L
Model Selection 4

Caution on Design (3)

Vertical Operation Intermediate Stop

When operating a load vertically, it should be operated within the allowable 1. Intermediate stopping of load with an external stopper, etc.
load mass and maximum operating pressures shown in the table below. When stopping a load in mid-stroke using an external stopper
Use caution, as operating above the prescribed values may lead to (adjusting bolt, etc.), operate within the operating pressure limits shown

dropping of the load. , ) , in the table below. Use caution, as operation at a pressure exceeding
When the cylinder is mounted vertically or sidelong, sliders may move these limits can result in breaking of the magnetic coupling.
downwards due to the self-weight or workpiece mass. If an accurate

stopping position is required at the stroke end or the middle-stroke, use an

external stopper to secure accurate positioning. Bore size Model Operating pressure limit for intermediate stop (Ps)
(mm) (MPa)
Boresize | oo | Alowableload mass (Wy) | Maximum operating g 9 Al 0.55
(mm) (kg) (MPa) 10 CY1L10H 0.55
6 CY1L 6H 1.0 0.55 15 CY1L15H 0.65
10 CY1L10H 2.7 0.55 CY1L15L 0.40
. CY1L15H 7.0 0.65 20 CY1L20H 0.65
CY1L15L 4.1 0.40 CY1L20L 0.40
. CY1L20H 11.0 0.65 oF CY1L25H 0.65
CY1L20L 7.0 0.40 CY1L25L 0.40
o5 CY1L25H 18.5 0.65 32 CY1L32H 0.65
CY1L25L 11.2 0.40 CY1L32L 0.40
2 CY1L32H 30.0 0.65 a0 CY1L40H 0.65 ggg
CY1L32L 18.2 0.40 CY1L40L 0.40 E
10 CY1L40H 47.0 0.65 CY1S
CY1L40L 29.0 0.40

2. Intermediate stopping of load with an air pressure circuit
When stopping a load using an air pressure circuit, operate at or below
the kinetic energy shown in the table below. Use caution, as operation
when exceeding the allowable value can result in breaking of the CY1H

Note 1) Use caution, since the magnetic coupling may be dislocated if it is
used over the maximum operating pressure.

Note 2) Allowable load mass above indicates the maximum load mass
when loaded. The actual loadable mass must be determined

referring to the flow chart in the Model Selection 1. magnetic coupling. P
(Reference values) CY1 F
B(z;ﬁ rrs1i)ze Model Allowable kinetic energy( j(;r intermediate stop (Es) CYP
6 CY1L 6H 0.007
10 CY1L10H 0.03
15 CY1L15H 0.13
CY1L15L 0.076
CY1L20H 0.24
20 CY1L20L 0.16
CY1L25H 0.45
25 CY1L25L 0.27
32 CY1L32H 0.88
CY1L32L 0.53
CY1L40H 1.53
40 CY1L40L 0.95

D-C
-XO

Individual
-XO

Technical
data
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Magnetically Coupled Rodless Cylinder
Slider Type: Ball Bushing Bearing

Series CY1L

06, 910, 615, 620, 925, 832, 040

How to Order

B CY1L[25] |[HI-[300] |-[J79W] -

Slider typeT IMade to Order

Refer to page 1207

(Ball bushing bearing) for details.
. Number of auto switches
Bore size ® -
6 6 mm 25| 25mm Nl 2 pes.
10 | 10mm 32| 32mm S - 1" pe.
15| 15mm 40 | 40 mm n o pes.
20 [ 20 mm
® Auto switch
Port thread type ® ‘ Nil ‘ Without auto switch (Built-in magnet) ‘
Symbol | Type Bore size * For the applicable auto switch model,
Nil M thread| ©6, 810, @15 refer to the table below.
™ NF;:T 020, 925, ¢ Adjustment type
TF G 032, 040 Nil | With adjusting bolt
B With shock absorbers (2 pcs.)
Magnetic holdin_g_ fc_>rce L Bs | With shock absorber (With plate A)
Refer to page 1207 for specifications. * Installed on side A at time of shipment.

Standard stroke ©
Refer to “Standard Stroke” on page 1207.

Applicable Auto Switch/Refer to pages 1263 to 1371 for further information on auto switches.

= - Load voltage . Lead wire length (m) *
; = Wirin Auto switch model Wi .
Type Special function Eleezairrlcal g (ompﬂt) DG AC uio swt 0.5 [ 3 | 5 None Egﬁn";gte; Applicable load
Y | g Perpendicular| In-line | (Nil) [(L) |(Z) | (N)
3-wire (NPN) 5V 12y F7NV F79 ® 0 O - ©) IC
Grommet 3-wire (PNP) ' F7PV F7P ® 0 O - @) circuit
£ - i F7BV J79 ® 0 O - @)
3 2- —
-‘;’ Connector wire 12V J79C — (B I JK — Relay,
@ . o 3-wire (NPN) — F7ZNWV F79W ® 0 O - O IC ’
@ | Diagnostic indication o n 5V,12V — -7 |PLC
E) (2-color indication) o |3-wire (PNP) | 24 v = F7PW ® 0 O O |circuit
g F7BWV J79W ® 0 O - O
= Water resistant Grommet 2-wire 12V _
3 (2-color indication) F7BAV F7BA - @O~ o
With diagnostic output . _ -~ IC
(2-color indication) 4-wire (NPN) 5V, 12V A ® o O o circuit
3-wire | _ IC .
5 @ |(NPN equivalent) — | 5V - - A76H LR circuit
z Grommet | > — | — |200V A72 A72H o0 | - - _
- — 12V | 100V AT73 A73H ® 00 - - Rel
2 2| 2wre |, [sV.12V[0Voks| ABO AsoH | @ [@|—[—| —  icaircut PE‘C"‘V'
C Connector—> 12v | A73C = ® 000 - —
2 5V,12V A80C — [ B ICIX) — |(Ccircu
= Lead wire length symbols: 0.5 m (Example) J79W + Solid state auto switches marked with “O” are produced upon receipt of order.
3m:.. (Example) J79WL
5m- (Example) J79WZ
(

Example) J79CN

* Since there are other applicable auto switches than listed, refer to page 1210 for details.
* For details about auto switches with pre-wired connector, refer to pages 1328 and 1329.
= Auto switches are shipped together, (but not assembled).

1206 SMVC
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Easy piping and wiring

Hollow shafts are used, and centralization of

ports on one side makes piping easy.

Auto switches can be mounted through the

use of special switch rails.

Shock absorbers and
adjusting bolt are standard
equipment

Impacts at stroke end due to high speed use
can be absorbed, and fine adjustment of the

Magnetically Coupled Rodless Cylinder
Slider Type: Ball Bushing Bearing

Series CY1L

Specifications
Bore size (mm) 6 | 10 | 15 | 20 | 25 | 32 | 40
Fluid Air
Proof pressure 1.05 MPa
Maximum operating pressure 0.7 MPa
Minimum operating pressure 0.18 MPa
Ambient and fluid temperature —-10to 60°C

Piston speed * 50 to 500 mm/s

Cushion Rubber bumper/Shock absorber
Lubrication Not required (Non-lube)
Stroke length tolerance 0 to 250 st: *%, 251 to 1000 st: *}4, 1001 st and up: *}®
i TypeH | 19.6 | 53.9 137 231 363 588 922
Holdingforee - "y el | - — 814 | 154 | 221 | 358 | 569

Standard equipment Auto switch mounting rail

+ In the case of setting an auto switch at the intermediate position, the maximum piston speed is subject
to restrict for detection upon the response time of a load (Relays, Sequence controller, etc.).

Standard Stroke

stroke is possible. Bore size Standard strok Maximum available
(mm) andard stroke (mm) stroke (mm)
6 50, 100, 150, 200 300
Mggf;o Made to Order Specifications 10 50, 100, 150, 200, 250, 300 500
(For details, refer to pages 1395 to 1565.) 15 50, 100, 150, 200, 250, 300, 350 750
400, 450, 500
Symbol Specifications 20 1000
—XB9 | Low speed cylinder (15 to 50 mm/s) 25 100, 150, 200, 250, 300, 350 CY3B
—XB13| Low speed cylinder (7 to 50 mm/s) 32 400, 450, 500, 600, 700, 800 1500 CY3R
—X116 | Hydro specifications rodless cylinder 100. 150. 200. 250. 300. 350 CY1S
—X168 | Helical insert thread specifications 40 400, 450, 500, 600, 700, 800 1500
—X322 | Outside of cylinder tube with hard chrome plated 900, 1000
Amount Of Adjustment Note) Intermediate stroke is available by the 1 mm interval.
by Adjusting Bolt Mass CY1H
CYiL Adjusting *o |CYTF
Plate B Plate A ool Number of magnetsBore size (mm) 6 10 15 20 25 32 40 [om
. CY1LOH 0.324 0.580 1.10 1.85 221 4.36 4.83 CYP
e ° Shock Basic mass
absorbers CY1LOL — — 1.02 1.66 2.04 418 461
I "
o | Add"g’ga' e each | 0044 | 0077 | 0104 | 0138 | 0172 | 0267 | 0406
O mm of stroke
H Calculation
R (Example) CY1L32H-500
* Basic mass ---- 4.36 kg * Additional mass -+ 0.267/50 st * Cylinder stroke ------ 500 st
Bore size| Amount of adjustment by adjusting bolt: R(mm) 4.36 +0.267 x 500 + 50 = 7.03 kg
(mm) i ; i . .
- S'”i;e side B°‘h1 Z‘des Shock Absorber Specifications
10 55 11 Refer to the Series RB in Best Pneumatics No. 3 for the details on shock absorbers.
6
i 3.5 7 Applicable rodiess cylinder | CY1L10 | CY1L20 | CYiL25 | CYiL32
20 55 11 15
25 5 10 Shock absorber model RB0805 RB1006 RB1411 RB2015
32 5.5 11 Maximum energy absorption: (J) 0.98 3.92 14.7 58.8
40 4.5 9 Stroke absorption: (mm) 5 6 11 15
= Since the cylinder is in an intermediate stop Collision speed: (m/s) 0.05t0 5
condition when stroke adjustment is performed, " . P
use caution regarding the operating pressure Y ) 8 NG (BT i 80 70 45 25 D'D
and the kinetic energy of the load. Ambient temperature range -10t0 80 °C —
* The amount of adjustment for adjustment bolts is -
the total amount when adjusted on both plate Spring force: (N) SETEEY 1.96 422 6.86 8.34 XD
ends. For the adj_ustment ona single pl_ate en_d, Retracted 3.83 6.18 15.3 20.50 Individual
IES ;rgr;ugég\jeadjustment is half of the figures in # |t denotes the values at the maximum energy absorption per one cycle. Therefore, the operating |-X[J
+ Adjust the stroke adjustment with an adjustment frequency can be increased according to the energy absorption. W
bolt. It cannot be adjusted by a shock absorber. The shock absorber service life is different from that of the CY1L cylinder. Refer to the Specific Product Precautions for the replacement period. ‘ data

%SVC 1207



Series CY1L

Construction

Slider type/Ball bushing bearing

CYiL6

CY1L10 to 40

|7
Area G (910)

Component Parts

22200 &

1969104246 2@

3820 % 0283

7

e

Enlarged view F

No. Description Material Note Description Material Note
1 | Slide block Aluminum alloy Anodized Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated
2 Plate A Aluminum alloy Anodized Switch mounting rail Aluminum alloy
3 Plate B Aluminum alloy Anodized Auto switch —
4 Cylinder tube Stainless steel Magnet for auto switch —
5 Guide shaft A Carbon steel Hard chrome plated Steel ball — 26, 10, 15 only
6 Guide shaft B Carbon steel Hard chrome plated Side cover Carbon steel @6 only
7 | Piston Aluminum alloy Nete 1) Chromated Grease cup Carbon steel 15 or larger
8 Shaft Stainless steel Wear ring A Special resin
9 Piston side yoke Rolled steel Zinc chromated Wear ring Special resin
10 | External slider side yoke Rolled steel Zinc chromated Wear ring B Special resin
11 | Magnet A — Cylinder tube gasket NBR
12 | Magnet B — Guide shaft gasket NBR
13 | Piston nut Carbon steel Zinc chromated 925 to @40 Piston seal NBR
14 | Retaining ring Carbon tool steel Nickel plated Scraper NBR
15 | Retaining ring Carbon tool steel Nickel plated
16 | External slider tube Aluminum alloy Replacement Parts: Seal Kit
17 | Slider spacer Rolled steel Nickel plated Bore size (mm) Kit no. Contents
18 | Spacer Rolled steel Nickel plated 6 CY1S86-PS-N Set of nos. above 38), 39, @0,
19 | Ball bushing —_— 10 CY1L10-PS-N Set of nos. above
20 | Plug Brass 025, 632, 240 only 15 CY1L15-PS-N %, 38, @, @, @), @
21 | Adjusting bolt A Chromium molybdenum steel Nickel plated 20 CY1L20-PS-N Set of nos. above
22 | Adjusting bolt B Chromium molybdenum steel Nickel plated 25 CY1L25-PS-N 30, G2, @, @, @,
23 | Shock absorber —_— 32 CY1L32-PS-N @, @
24 | Hexagon nut Carbon steel Nickel plated 40 CY1L40-PS-N
25 | Hexagon nut Carbon steel Nickel plated * Seal kit includes @8, 39, @), @) for 6. 3, @ to @ are for 810, 815. @ to
26 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated . @ .are for 820 to @40. Order the seal kit, based on each bore size.
* @6: Same for CY1S6
27 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated * Seal kit includes a grease pack (26, 810: 5 and 10 g, 15 to 940: 10 g).
28 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated Order with the following part number when only the grease pack is needed.

Note 1) Brass for @6, 10 and 15

1208

O

Grease pack part no. for 96, 10: GR-F-005 (5 g) for external sliding parts,

GR-S-010 (10 g) for tube interior

Grease pack part no. for 15 to 940: GR-S-010 (10 g)



Dimensions

Magnetically Coupled Rodless Cylinder
Slider Type: Ball Bushing Bearing

Series CY1L

Slider type/Ball bushing bearing

CY1L6/10 (NB) Z + Stroke .
0 (N) TT_  Hollow shaft for piping Auto switch mountable . HP - 2xM5x0.8
HA_ TﬂH - NN | / M BA HG fAxd
HI \ Depth M| 2~ Degth JK
N o -
qu / a. I ‘\;, i Py f . |
@ Q| 7 Tt
T | " o |
e F— 3 [daloz
| ® 2 ) ~ | t=p—ret | |
tH ; — o 16 %N | — l
o F—rd "\ 4 x Counterbore dia. oB 3 :
.G F/ G J | \4x Counterbore depth. C LHS |
I | L LA
L Q + Stroke A <
! Shock absorber Shock absorber & i
m—; R |~ RB0805 RBOB05 - ‘ g
Side plate . — [T I a
p 145 O o - - |
Section IF (CY1L6) ’ —
(mm)
Model A B C D d |EA|EB|FA |FB| G [GP| H | HA |HB | HG | HI | HO | HP | HS | HT J JK
CY1L6 65| 3 76| 8 — | = | — | — 6 36 | 27 6 10 11 9 25 | 26 | 14 16 | M4x0.7 | 6.5
CYiL10 85| 8 4 (12 | 10 6 12 3 5 75| 50 | 34 6 | 17.5| 145/ 13.5] 33 | 33 | 21.5| 18 | M5x0.8 | 9.5
Model L |LD| M MM (N) | (NA) | (NB) NN PA“ PB|PW| Q |QW|RW | T |[TT | ta |[th | W | Z
CY1L6 40 | 35| 6 M4 x 0.7 11 30 24 M8 x 1.0 24 | 40 | 60 | 54 20 | 12 10 16 — | — | 56 68
CY1L10 68 [ 43| 8 M4 x 0.7 10.5| 27 19 M8 x 1.0 30 | 60 | 80 | 85 26 | 17.5| 12.5| 20.5| 0.5 | 1.0 | 77 | 103
+ PA dimensions are for split from center.
CY1L15/20/25/32/40 _(NB) _ Z + Stroke (NA) _H
| TT Hollow shaft for piping TIN) Auto switch mountable . HP | oxp
HA 1 Jaxmm . PA HG| /2 xJ
/Depth M\ [\ T /l//DepthJK
o ,\L g' | - T 2 1€ '-'_';;é-j»:a 1
NEC a S : oclm
NN/ | © G| NN 1 y =
| ol o ! o =
_4!_}' __"_G[____n.:_ T 7T g ._ ?’l?- (5 o
& 4 4 6o
%\ =
(GRS 3 = e o 1o T 9 o |
g A - 1
e B = "\_4 x Counterbore dia. 2B (Bl |
HB | HA| | = G_ L i 4 x Counterbore depth. C L HS |
E Q + Stroke X
i Shock absorber Shock absorber & L
wr \ / <
P EF“% = —— =t N
= = |
(mm)
Model A | B|C| D d |[EA|EB|FA|FB| G | GP | H |[HA| HB | HG | HI | HO | HP | HS | HT J JK| L |LD
CY1L15 75| 95/ 5 (166|12| 6[13| 3 | 6| 65| 65|40 |65 4 |16 |14 | 38 |39 |25 | 16 M6 x 1.0 9.5/ 75| 5.6
CY1L20 95| 95/ 52(216|16 |—|—|—|— |85/ 80|46 |9 |10 |18 |16 | 44 | 45|31 | 20 M6 x 1.0 10 | 86 | 5.6
CY1L25 9.5| 11 6.5/264| 16| 8|14 4| 7| 85| 90 |54 |9 18 | 23 | 21 52 | 53|39 | 20 M8 x 1.25 10 86 | 7
CY1L32 |105|14 |8 [33.6|20| 8|16| 5| 7| 9.5/110 | 66 (12 | 26.5| 26.5| 24.5| 64 | 64 | 47.5 25 M10 x 1.5 15 | 100 | 9.2
CY1L40 (115|14 |8 |416|25|10|20| 5 |10[10.5/130 | 78 [12 | 35 | 30.5| 28.5| 76 | 74 | 56 | 30 M10x 1.5 15 | 136 | 9.2
Model M| MM | (N) |(NA)|(NB)] NN P PA*| PB |PW | Q |QW|RW| T |[ta |[tbh | TT | W | Z |Shockebsotber
CY1L15 8 [M5x0.8 | 85| 27 17 | M8x 1.0 | M5x0.8 | 45 70 95 90 | 30 | 15| 125|05|1.0| 225 | 92 | 112 |RB0805
CY1L20 10 [M6x1.0 | 10.5| 29 | 20 |M10x1.0/] Rc1/8 | 50 | 90 | 120 |105 | 40 | 28 | 165 | — | — | 25.5 117 | 130 |RB1006
CY1L25 10 [M6x1.0 | 12.5| 49 | 40 |M14x1.5| Rc1/8 | 60 | 100 | 130 |105 | 50 | 22 | 16.5 | 0.5 | 1.0 | 25.5 | 127 | 130 |RB1411
CY1L32 12 |M8x1.25| 13.5| 52 | 42 |M20x1.5| Rc1/8 | 70 | 120 | 160 |121 | 60 | 33| 18.5 | 0.5 | 1.0 | 28.5 | 157 | 149 RB2015
CY1L40 12 |M8x1.25| 12.5| 51 36 |M20x1.5| Rc1/4 90 | 140 | 190 [159 | 84 | 35 |20.5 (1.0 | 1.0 | 35.5 |187 | 194
+ PA dimensions are for split from center.
-~ 1209
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Series CY1L

Proper Auto Switch Mounting Position
(Detection at stroke end)

Operating Range

N = ] ,
E @) @) |
[ |
|
B A
(mm)
Applicable auto switchO
D-A72 [0
D-A7CH/A80H
D-A73C/A80C
Bore sizell D-F701/J79
0re 28 D-A73/A80 D-F70V/J79C D-F7NTL
(mm) D-F70O0W/J79W
D-F7O0WV
D-F7BAL/F7BAVL
D-F79F
A B A B A B
6 230 450 2350 | 4450 | 2850 | 39.500
10 5800 450 58.50 | 4450 | 63.50 | 39.500
15 650 470 65.50 | 4650 | 7050 | 41.500
20 760 5400 76,50 | 5350 | 81.50 | 48.50
25 760 5400 76,50 | 5350 | 81.50 | 48.50
32 920 570 9250 | 5650 | 97.50 | 51.50
40 130 64 130.5 63.5 1355 58.5

Note 1) 50 mm is the minimum stroke available with 2 auto switches mounted.
In the case of a stroke less than this, please contact SMC.O

Note 2) Adjust the auto switch after confirming the operating conditions in the
actual setting.

Mounting of Auto Switch

When mounting an auto switch, the auto switch mounting screw should be
screwed into a hexagon nut (M3 x 0.5) which has been inserted into the groove
of the switch mounting rail. (Tightening torque: Approx. 0.5 to 0.7 N -m)

Auto switch :
Phillips headl §
screwdriver

Hexagon nut (M3)0
(Included as accessory)O

AutoDswitch mounting screw (M3 x 8¢4)0
(Included as accessory)O
u}

1210

O

(mm)
Auto switch modelO ColfaCh
O 6 100 | 150 | 200 | 250 | 320 | 400
D-A70/A80 60 60 60 60 60 60 60
D-F70/J701 30 30 40 30 30 30 | 3.50
D-F79F 4.5 4.5 4.5 4.5 4.5 4.5 4.5

# Since this is a guideline including hysteresis, not meant to be
guaranteed. (Assuming approximately £30% dispersion)Od
There may be the case it will vary substantially depending on an
ambient environment.O

e L
1 Other than the models listed in “How to Order”, the 1
1 following auto switches are applicable.O 1
1 For detailed specifications, refer to page 1314. 1
! Electrical entryd !
1 Ty'pi'el:l M°ﬂ,e”:' (Fetching direction)d FeatﬁresEl 1
1 = = 1A = 1
| |Solid state auto switchll D-F7NTLO | St | With timer] |
[m| = mn
I with pre-wired connectorLljs available for D-F7uNTL type, too.LIfI 1
:. For details, refer to pages 1328 and 1329.0 J'
g



Series CY1L

A I Specific Product Precautions
Be sure to read before handling. Refer to front matters 54 and 55 for Safety Instructions

and pages 3 to 11 for Actuator and Auto Switch Precautions.

] Operation \

|

Disassembly and Maintenance

AWarnlng

. Be aware of the space between the plates and the
slide block.
Take sufficient care to avoid getting your hands or fingers
caught when the cylinder is operated.

2. Do not apply a load to a cylinder which is greater
than the allowable value stated in the “Model
Selection” pages.

This may cause malfunctions.

3. When the cylinder is used in a place where water or
cutting oil may splash or the lubrication condition on the
cylinder sliding parts would be deteriorated, please
consult with SMC.

4. When applying grease to the cylinder, use the grease that
has already been applied to the product. Contact SMC for
available grease packs.

] Mounting \

ACautlon

. Avoid operation with the external slider fixed to the

mounting surface.
The cylinder should be operated with the plates fixed to the
mounting surface.

2. Make sure that the cylinder mounting surface is a
flatness of 0.2 mm or less.
If the flatness of the cylinder mounting surface is not
appropriate, 2 guide shafts may be twisted. This may
adversely affect the operating conditions and shorten the
service life due to the increase of sliding resistance and the
early abrasion of bearings.
The cylinder mounting surface must be a flatness of 0.2 mm
or less, and the cylinder must be mounted as it smoothly
operates through the full stroke at the minimum operating
pressure (0.18 MPa or less).

] Service Life and Replacement Period of Shock Absorber

/\ Caution

1. Allowable operating cycle under the specifications

set in this catalog is shown below.

1.2 million times RB08

2 million times RB1000 to RB2725

Note) Specified service life (suitable replacement period) is the value at
room temperature (20 to 25°C).
The period may vary depending on the temperature and other
conditions. In some cases the absorber may need to be replaced
before the allowable operating cycle above.

O

A\ Warning

1. Use caution as the attractive power of the magnets
is very strong.
When removing the external slider and piston slider from the
cylinder tube for maintenance, etc., handle with caution, since
the magnets installed in each slider have a very strong
attractive force.

/A Caution

1. Use caution when removing the external slider, as

the piston slider will be directly attracted to it.

When removing the external slider or piston slider from the
cylinder tube, first force the sliders out of their magnetically
coupled positions, and then remove them individually when
there is no longer any holding force. If they are removed while
still magnetically coupled, they will be directly attracted to one
another and will not come apart.

2. Since the magnetic holding force can be changed

(for example, from CY1L25L to CY1L25H), please
contact SMC if this is necessary.

3. Do not disassemble the magnetic components

(piston slider, external slider).
This can cause a loss of holding force and malfunction.

4. When disassembling to replace the seals and wear

ring, refer to the separate disassembly
instructions.

5. Use caution to the direction of the external slider

and the piston slider.

Since the external slider and piston slider are directional for
@6, 910 and holding force type L, refer to the figures below
when performing disassembly or maintenance. Put the
external slider and piston slider together, and insert the piston
slider into the cylinder tube so that they will have the correct
positional relationship as shown in Fig. (1). If they align as
shown in Fig. (2), insert the piston slider after turning it
around 180°. If the direction is not correct, it will be
impossible to obtain the specified holding force.

O R

VAL

Fig. (1) Correct position Fig. (2) Incorrect position

Example of g15 with holding force type L

SMC 1211
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Linear Guide Type

Series CYTH

Single axis type: 910, 815, 620, 0625
Double axes type: 925, 32

1213

CY3B
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CY18
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Series CY1TH

Model Selection 1

E: Kinetic energy of load (J)

w vV )2

Bep ( 1000 )

Es: Allowable kinetic energy for intermediate stop using an air pressure circuit (J)
Ps: Operating pressure limit for intermediate stop using an external stopper, etc. (MPa)

Operating Conditions

*W: Load mass (kg) *V: Speed (mm/s)

¢ P: Operating pressure (MPa) e Stroke (mm)

* Position of workpiece center of gravity (m)

* Mode of operation (Horizontal, Inclined, Vertical)

Pv: Maximum operating pressure for vertical operation (MPa)
Whv: Allowable load mass for vertical operation (kg)
Ol: Load factor
__ Load mass (W) . Static moment (M) Dynamic moment (Me)
" Max. load mass (Wmax) ~ Allowable static moment (Mmax) ~ Allowable dynamic moment (Memax)

Y

Horizontal operation

Mode of operation

l VY Note 1)

Inclined operation Vertical operation

A
»
71\ > Review of load mass
A A P and operating pressure
» -
\ 4 \ 4 Y

/W
>1. —
oD >1.6x / o

First tentative bore size determination

First tentative bore size determination

aDzS.Ox/W

First tentative bore size determination

oD >5.0x / 0.1x Wco;e +Wsine

¥

W > Wv
Determination of
allowable load
mass & pressure

0°'6°

Inclined operation . .
(For vertical operation,
W <Wv| refer to page 1217.)

P < Pv

Review of operating conditions

\ 4
A

(Refer to page 1215.)

20> 1 Determination of

A

Load mass (W) Static moment (M)

Dynamic moment (Me)

load factor (X01)

Yo =

Max. load mass (Wmax)

+
Allowable static moment (Mmax) ~ Allowable dynamic moment (Memax)

Yes Note 1)

pressure (P) when making

Intermediate stop?

None
Stop with external stopper Intermediate Stop with air pressure circuit
stopping method (For intermediate stops,
refer to page 1217.) Q
I y . .
_ Review of larger bore size & E>Es De_tem_unahon E<Es - A — Note 1) This cylinder cannot perform
< of kinetic energy ———3| Bore size determination | an interm ediate stop using
of load (E) A an pneumatic circuit in
E= w vV 2 vertical operation.
- 2 '(1000) \ 4 Note 2) In this case, an intermediate
i top can be performed only
4 -to- stop

COnsulier made-o ord(ler produtl:t.s, by using an external stopper,

depending on an operating condition. etc
P>Ps Determination of P<Ps Note 2) Made-to-order  products

(Refer to page 1219.) should be considered, too,

intermediate stop

Review of larger bore (For intermediate stops, refer to page 1217.)

size and operating pressure

1214

O

depending on an operating
environment, etc.

Model selected



Series CY1TH
Model Selection 2

| Caution on Design (1) |

The maximum load mass and allowable moment will differ depending on the workpiece mounting method, cylinder mounting orientation and piston speed.
A determination of usability is performed based on the operating limit values in the graphs with respect to operating conditions, but the total (X 0in) of the
load factors (0tn) for each mass and moment should not exceed 1.

S0n = Load mass (W) . Static moment (M) Dynamic moment (Me)  _
Maximum load mass (W max) Allowable static moment (M max) * Allowable dynamic moment (Me max)

Wmax, Mmax and Me max values are according to graph (1), (2) and (3) below.

Load Mass W
Maximum Load w \ :: * ;;::::zcv HT25
Mass (kg) 7 o CY1H20 \‘\
Model Wmax _ _ ! o s CYTHITS = } ==
CY1H10 4.0 _ _ o ViRt N
%] 4
CY1H15 9.0 I g ¢ CNORER
CY1H20 16.0 £ NUTNN
CY1H25 , 7 w 3 S
CY1HT25 5.0 0s N
CY1 HT32 400 W 70 100 300 500 1000
Piston speed mm/s
Graph (1)
Moment
Allowable Moment MiMs o M2 - N
(Static moment/Dynamic moment) (N-m) , e ] *%Mmgmn -
Model |[M1 [M2 [M3 || Model |M1|M2|M3 s I T cvings = » (S i o ggg
CY1H10 | 15| 25| 1.5|| CY1H25 (28 | 26 | 28 20 = CY1H20 < =3 2 B AM%gmnfg ] iL¥oh
CY1H15 [10 [16 [10 |[CY1HT25] 56 | 85| 56 E wE Sxdie Ew g =
z E z E CY1S
CY1H20 [13 [16 [13 ||CY1HT32| 64 | 96 | 64 = : B = s B
é s F é s EI-FEcvinto —
A Ms S 2, 5: CYiH10 S 2 : \\\ CY‘I L
—}ﬁr 1 = ! E
70 100 300 500 1000 70 100 300 500 1000
M M Piston speed mm/s Piston speed mm/s CY1F
l [ :1 l l l Graph (2) Graph (3) L
Static Moment Moment generated by the workpiece weight even when the cylinder is stopped —
H Pitch moment H Roll moment H Yaw moment (mm)
Mi=W-L M2=W - L M:+=W(L—A)L Model A
L I Hl CY1H10 15
L A CY1H15 17.5
Lo CY1H20 | 195
CY1H25 23.5
M1 E M2 E F CY1HT25 | 0o*
Ms ( EEL__l CY1HT32 | 0
ﬂ I——, * Since there are 2 guides,
the guides’ central axis
W w ﬂ and the cylinder’s central
axis are the same.
[D)V/9 P 1101 (o' (]34 (=131 8 Moment generated by the load equivalent to impact at the stroke end Guide central axis
g
We=§-W.V M Pitch moment B Yaw moment
V =1.4Va Me1=1/3*-We - L Me3 = 1/3* - We (L - A) (mm)
| We:Load equivalent to impact[N] . * Average load coefficient Mes Model A
' &:Bumper coefficient ! — Guide central CY1H10 | 15 ——
! With adjusting bolt (standard) = 4/100 | Me1 axis CY1H15 | 175 | (D-[]
: With shock absorber = 1/100 ! - We <— = RO
. W:Load mass [kg] ; CY1H25 23'5 _
| V:Collision speed [mm/s] P We<— — < - -XOO
i Va: Average speed [mm/s] i i CY1HT25 0 e —
fTTTTTTTTTTTomTToommmmmTommmmmmmee s — B — 1] CY1HT32 | 0* Individual
—F : : - - - # Since there are 2 guides, -XO
U % T T the guides’ central axis Y
v v — and the cylinder’s central Te?h"":al
i ala
axis are the same.

%gvc 1215



Selection

Series CY1TH

Model Selection 3

Calculation

The selection calculation finds the load factors (0ln) of the items below, where the total (X0ln) does not exceed 1.

|

S0n =00 + Ol + Olz< 1

Item Load factor Oln Note
o Examine W.
1. Max. load mass 1=W/Wmax Wmax is the max. load mass for Va.
Examine M1, M2, M3.
2. Static moment Ol2 = M/Mmax

Mmax is the allowable moment for Va.

3. Dynamic moment

(O3 = Me/Memax

Examine Me1, Mes.
Memax is the allowable moment for V.

Calculation Example

V : Collision speed Va : Average speed

Operating Conditions

Cylinder: CY1H15

Cushion: Standard (Adjusting bolt)
Mounting: Horizontal wall mounting
Speed (average): Va = 300 [mm/s]

L1 =50 [mm]
L2 =50 [mm]

Load mass: W = 1 [kg] (excluding mass of arm section)

ltem

Load factor Oln

Note

EMaximum

L1

=1/3-168-0.05
=2.8[N-m]

Ol4 = Mei1/Me1 max
=2.8/7.2
=0.389

g I o1 = W/Wmax Examine W.
load mass =1/9 Find the value of Wmax when
Il =0.111 Va = 300 mm/s from Graph (1).
L)
HStatic moment {ELW M2 =W-L1 | W=1kg] Examine Ma.
_ =10.0.05 | =10[N] Since M1 & M3 are not generated,
=0.5[N-m] \ investigation is unnecessary.
Ju 0l2 = M2/M2 max i Find the value M2 max when
r Il =0.5/16 ; Va = 300 mm/s
L1 =0.031 | from Graph (3).
. FromV=1.4Va
EIDynamic moment Wect. W.V Examine Mes.
= 4/100-10-1.4-300 Find the load equivalent to impact We.
Me3 =168 [N] Damper coefficient 8 = 4/100
L o Guide central axis Mes = 1/3-We (L2— A (urethane damper)
W_‘FB’W | < e3=1/3-We (L2—- A)
i L] = =1/3-168-0.032 Find the value of Me3 max when
= _|| Fe==— = 1.8 [N-m] V = 1.4 and Va = 420 mm/s
[ _ — T 03 = Mes/Mes max from Graph (2).
At 1 [] =1.8/7.2
=0.250
Me1
We ¢ W Me1=1/3-We- L1 Examine Me1.

From above, We = 168

Find the value of Me3 max when
V =1.4 and Va = 420 mm/s
from Graph (2).

Z0oin = Ol1 + 02 + O3 + Ol4

=0.111 + 0.031 + 0.250 + 0.389

=0.781

Can be used based on 20in = 0.781 < 1

1216
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Series CYTH
Model Selection 4

|

Caution on Design (2)

Table Deflection

Table Displacement due to
Pitch Moment Load

Displacement of Section A when force

Table Displacement due to
Roll Moment Load

Displacement of Section A when force
acts on Section F

Table Displacement due to
Yaw Moment Load

Displacement of Section A when force
acts on Section F

acts on Section F

i *A lF == = Guide central axis (1 axis type)
" For the double axis type, this is the
- lA ’ /J - T “./ I cylinder's central axis.
I | L = —— L
L Opposite port side / Guide central axis (1 axis type) ] i i
M1=FxL * For the double axis type, this is the Port side /' L=—
cylinder's central axis. A _
Mz2=F x L Ms=FxL
CY1H10 CY1H10 CY1H10
/ o 4 003 /
E o B / B /
£ E 006 7 £
S s / 5 002 /
E 0.01 E 0.04 f g /
o 74 ° ) Y
a a Q 001
0.02
0 05 10 15 0 05 10 15 20 25 0 05 10 15
Moment (N-m) Moment (N-m) Moment (N-m)
CY1H15/20/25 CY1H15/20/25 CY1H15/20/25
I U T T
CY1H15/20 CY1H25 CY1H15/20 )/ 4 CY1H15/20 cviHzs, | |CY3B
L~ 0.08 / 7 [CYSR
. . 003
E 002 £ / cvinizs £ / CY1S
£ £ 006 v £ /
s / S / / S o —
8 oot / 8 om / s 8 / CY1L
E’ ;03_’ / / ;03_’ 1
/ 002 . o0 v
0 5 10 15 20 2 0 5 10 15 20 2 0 5 0 15 20 2% CY1F
Moment (N-m) Moment (N-m) Moment (N-m) L
CY1HT25/32 CY1HT25/32 CY1HT25/32 CYP
T
CY1HT25|CY1HT32 005 CY1 HT/25 CY1HT25 §Y1 HT32
— / 4 = oot / 003 // A
£ 002 g 0 €
E 7 E 2 E / /
c < 003 A c i
2 / 2 |~ cvinTa2 g o
[ [ o
2 001 L 2 002 s 2
3 7 g W 8 ol A
0.01 A
0 20 40 60 0 20 40 60 80 0 20 40 60
Moment (N-m) Moment (N-m) Moment (N-m)
Vertical Operation \ ] Intermediate Stop
When using in vertical operation, prevention of workpiece dropping due to (1) Intermediate Stopping of Load with External Stopper, etc.  (2) Intermediate Stopping of Load with Air Pressure Circuit
breaking of the magnetic coupling should be considered. The allowable 10ad \ypen stopping a load in mid-stroke using an  When stopping a load using an air pressure
mass and maximum operating pressure should be as shown in the table below. g4 ma) stopper, etc.,operate within the operating ~ circuit, operate at or below the kinetic energy
When the cylinder is mounted vertically or sidelong, sliders may move oqq e fimits shown in the table below. The shown in the table below. The magnetic
downwards due to the self-weight or workpiece mass. If an accurate stopping  agnetic coupling will break if operated at a  coupling will break if the allowable value is
position is required at the strql_(e gnd or the middle-stroke, use an external pressure exceeding these limits. exceeded.
stopper to secure accurate positioning. D'D
Model Allowable load mass Maximum operating Model Operating pressure limit Model Allowable kinetic energy for | |~ —
Wv) (kg) pressure Pv (MPa) for intermediate stop Ps (MPa) intermediate stop Es (J) —
CY1H10 2.7 0.55 CY1H10 0.55 CY1H10 0.03 'XD
CY1H15 7.0 0.65 CY1H15 0.65 CY1H15 0.13 —
CY1H20 11.0 0.65 CY1H20 0.65 CY1H20 0.24 '")"(""““”'
CY1H25 185 0.65 CY1H25 0.65 CY1H25 0.45 X0
CY1HT25 18.5 0.65 CY1HT25 0.65 CY1HT25 0.45 Technical
CY1HT32 30.0 0.65 CY1HT32 0.65 CY1HT32 0.88 data

ZS\NC
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Magnetically Coupled Rodless Cylinder
Linear Guide Type

Series CYTH

Single axis: 610, 915, 620, 825/Double axes: 925, 832

How to Order

CY1

H

25

300

Y7BW

Linear guide typeT lgl;gﬁ :?) eg;dle; o
for details.
Guide
Bore si .
Syfhal Lom| 10 [15 |20 | 25 | 32 Number of auto switches
Nil [1axis | @ | ®@ | ®@ | ®@ | — l‘gl 21pcs.
T [2axes| — | — | — | @ | @ : = [;ZS
Bore size ¢ e Auto switch
:g 12 mm \ Nil \ Without auto switch (Built-in magnet) l
20 | 20 mm +« For the applicable auto switch model,
mm refer to the table below.
25 | 25 mm
32| 32mm
Port thread type e ¢ Adjustment type
Symbol|_Type Bore size Nil | With adjusting bolt

Nil Mthread 210, 215 B With shock absorbers (2 pcs.)
NFI{:T 20. 02 5 BS | With shock absorber (1 pc. on port side)

i 220, 025, 23 * The adjusting bolt is installed even when B or

TF G BS is selected.(Except ¢10)

Standard stroke (mm) e

Refer to “Standard Stroke” on page 1219.

Applicable Auto Switch/Refer to pages 1263 to 1371 for further information on auto switches.

| s Wiring Load voltage Auto switch model | Lead wire length (m)* Pre-wired
; ; Electrical| s i irecti - i
Type Special function g Outout Electrical entry direction| 0.5 3 | 5 | connector Applicable load
entry | ¢ (Outpu) e 2 Perpendicular| In-line (Ni) (L) |(2)
3-wire (NPN) 5V 12V Y6oA | Y50A | @ (@O O | c

2 _ 3-wire (PNP) ' Y7PV Y7P ® 00O (O jcirut

S c -

58 Grommet| 3 2-wire oqy |12V . Y69B | Y59B [ ® O O — Relay,

2% | Diagnostic indication > | 3-wire (NPN) 5V 12V YZNWV | Y7ZNW ® 00O O c | PLC

3 gnostic indica 3-wire (PNP) : Y7PWV | Y7PW ® |@[O] O |circuit

(2-color indication) -
2-wire 12V Y7BWV | Y7BW ® 00O O —
3-wire _ IC

o5 8 |(NPNeguivalent| — | 5V - - 2 e o cirouit|

e - Grommet| 12V | 100V 73 o o0 | —

ca 2-wire |24V = — Relay, PLC

— 5V, 12V [100Vorlss| — 280 [ J o - —  |ICcircuit
* Lead wire length symbols: 0.5 m-------- Nil (Example) Y7BW = Solid state auto switches marked with “O” are produced upon receipt of order.
3meeeeeeee L (Example) Y7BWL
5 meeeeeeeees 4 (Example) Y7BWZ

* For details about auto switches with pre-wired connector, refer to pages 1328 and 1329.
* Normally closed (NC = b contact) solid state auto switches (D-Y7G/Y7H types) are also available. Refer to page 1292 for details.
= Auto switches are shipped together, (but not assembled).

1218
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Made to Order Specifications
0

rder (For details, refer to pages 1401,
1405 and 1549.)

Specifications

Symbol
—XB10
—XB11
—X168

Intermediate stroke (Using exclusive body)

Long stroke

Helical insert thread specifications

Theoretical Output

(N)
Operating pressure (MPa)

Bore size [Piston area

(mm) | (mm2) | 0.2 0.3|0.4|0.5|0.6/|0.7
10 78 | 15| 23| 31| 39| 46| 54
15 176 | 35| 52| 70| 88|105|123
20 314 | 62| 94|125|157 188|219
25 490 | 98|147|196 |245|294 | 343
32 804 | 161|241 (322|402 |483|563

Note) Theoretical output (N) = Pressure (MPa) x
Piston area (mmz2)

Amount of Adjustment
by Adjusting Bolt

Stroke adjustment on one side of 15 mm
(CY1H10/15/20) or 30 mm (CY1H25,
CY1HT25, CY1HT32) can be performed
with the adjustment bolt, but when the
amount of adjustment exceeds 3 mm, the
magnetic coupling may be broken
depending on the operating conditions.
Therefore, operation should conform to
the intermediate stop conditions on page
1217.

Do not adjust strokes by moving the
stopper, as this can cause cylinder
damage.

Stopper

(mm)
Model Stroke adjustment range L
CY1H10, CY1H15, 0to 15
CY1H20
CY1H25, CY1HT25,
CY1HT32 01030

Magnetically Coupled Rodless Cylinder

Series CYTH

Linear Guide Type
Specifications
Bore size (mm) 10 15 20 25 32

Fluid Air

Action Double acting

Maximum operating pressure 0.7 MPa

Minimum operating pressure 0.2 MPa

Proof pressure 1.05 MPa

Ambient and fluid temperature —10 to 60°C

Piston speed

70 to 1000 mm/s

Cushion (External stopper)

Urethane bumpers on both ends (Standard), Shock absorber (Option)

Lubrication Not required (Non-lube)
Stroke length tolerance 0to 1.8 mm
Holding force N 53.9 137 ‘ 231 363 588
Piping Centralized piping type
Piping port size M5 x 0.8 ‘ Rc /s
Standard Stroke
Bore size Number Note) Maximum
(mm) of axes SHEESE S (1) available stroke (mm)
10 100, 200, 300 500
15 9 evdis 100, 200, 300, 400, 500 750
20 100, 200, 300, 400, 500, 600 1000
25 100, 200, 300, 400, 500, 600, 800
1200 CY3B
25 2 EveE 100, 200, 300, 400, 500, CY3R
32 600, 800, 1000 1500 r
Note) Strokes are manufacturable in 1 mm increments up to the maximum strokes. Suffix “-XB10” to the end CY1S
of the part number for intermediate strokes excluding standard strokes and “XB11” for strokes ———
exceeding standard strokes up to the manufacturable maximum strokes. CY1L
Mass
(kg)
Standard stroke (mm) CY1 F
Model
100 200 300 400 500 600 800 1000 CYP
CY1H10 1.0 1.3 1.6 — — — — — -
CY1H15 2.2 2.7 3.2 3.6 41 — — —
CY1H20 3.0 35 4.0 4.4 4.9 5.4 — —
CY1H25 4.6 5.3 6.0 6.6 7.3 8.0 9.4 —
CY1HT25 5.1 6.2 7.3 8.3 9.4 10.4 125 14.6
CY1HT32 8.4 9.6 10.7 11.9 13.0 14.2 16.5 18.8
Shock Absorber Specifications
Refer to the Series RB in Best Pneumatics No. 3 for the details on shock absorbers.
Applicable cylinder size (mm) 10 15 20 25 32
Shock absorber model RB0805 | RB0806 | RB1006 RB1411 RB2015
Maximum energy absorption (J) 0.98 2.94 3.92 14.7 58.8
Stroke absorption (mm) 5 6 6 11 15
Collision speed (m/s) * 0.05t05
Max. operating frequency (cycle/min) 80 70 45 25 N
_ Extended 1.96 422 6.86 834 | |D-O
Spring force (N)
Retracted 3.83 22 6.18 15.30 20.50 7
Mass (g) 15 25 65 150 -XO
# It denotes the values at the maximum energy absorption per one cycle. Therefore, the operating  ||ndividual
frequency can be increased according to the energy absorption. XO
The shock absorber service life is different from that of the CY1H cylinder. Refer to the Specific | |Technical
Product Precautions for the replacement period. data

ZSNC
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Series CYTH

Construction

Single axis type /cviH

@ @

\

@ ©
v

CY1H10-OB CY1H10-O
CY1H10-OBS
Component Parts
No. Description Material Note No. Description Material Note
1 Body Aluminum alloy Anodized 26 | Magnet (For auto switch) —
2 Plate A Aluminum alloy Anodized 27 | Parallel pin Carbon steel Nickel plated
3 Plate B Aluminum alloy Anodized 28 | Square nut for body mounting Carbon steel Nickel plated
4 Cylinder tube Stainless steel 29%| Wear ring A Special resin
5 Piston Brass Electroless nickel plated (CY1H10/15) 30f Wear ring B Special resin
Aluminum alloy Chromated (CY1H20/25) 31*| Piston seal NBR
6 Piston nut Carbon steel Zinc chromated (Except CY1H10/15) 32*| Scraper NBR
7 | Shaft Stainless steel 33*%| O-ring NBR
8 Piston side yoke Rolled steel plate Zinc chromated 34%| O-ring NBR
9 | External slider side yoke | Rolled steel plate Zinc chromated Note) 4 square nuts for body mounting are included regardiess of strokes.
10 | Magnet A —
11 Magnet B —
12 | External slider tube Aluminum alloy Replacement Parts: Seal Kit
13 | Spacer F{olled. steel plate Nickel plated Bore size (mm) Kitno. Contents
14 | Space ring Aluminum alloy | Chromated (Except CY1H10) 10 CY1H10-PS
15 | Slide table Aluminum alloy Anodized 15 CY1H15-PS Set of the above nos.
16 | Side plate A Aluminum alloy Anodized 20 CY1H20-PS 2, 3, 3D, @, ®,
17 | Side plate B Aluminum alloy Anodized 25 CY1H25-PS
18 | Internal stopper Aluminum alloy Anodized — - -
19 | Stopper Aluminum alloy Anodized * Seal k.ltllncludes 29 to 34. Order the seal kit, based on each bore size.
- « Seal kit includes a grease pack (210: 5 and 10 g, 815 to 825: 10 g).
20 | Shock absorber — Series RB ) - .
— - Order with the following part number when only the grease pack is needed.
21 | Adjusting bolt Chrome molybdenum teel Nickel plated Grease pack part no. for g10: GR-F-005 (5 g) for external sliding parts,
22 | Adjusting bumper Urethane rubber GR-S-010 (10 g) for tube interior
23 | Linear guide — Grease pack part no. for 15 to 25: GR-S-010 (10 g)
24 | Top cover Aluminum alloy Anodized
25 | Dust cover Special resin
1220
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Magnetically Coupled Rodless Cylinder .
Linear Guide Type Series C Y1H

Construction
Double axes type /cyiHT
) ® @ @ @
[ L] / [ ]
] 556 J8oe | [ | |
©® / @ © © O | oo

T

PR % tg3Le 992 ¢

i 7

CY3B
CY3R

CY1S
CY1L

CY1HT32 —
CY1F
Component Parts CYP
No. Description Material Material No. Description Material Material
1 Body Aluminum alloy Anodized 26 | Square nut for body mounting Carbon steel Nickel plated
2 Plate Aluminum alloy Anodized 27 | Hexagon socket head taper plug Carbon steel Nickel plated
3 Cylinder tube Stainless steel 28*| Wear ring A Special resin
4 Piston Aluminum alloy Chromated 29%| Wear ring B Special resin
5 Piston nut Carbon steel Zinc chromated 30*| Piston seal NBR
6 | Shaft Stainless steel 31*%| Scraper NBR
7 Piston side yoke Rolled steel plate Zinc chromated 32%| O-ring NBR
8 External slider side yoke | Rolled steel plate Zinc chromated 33%| O-ring NBR
9 | Magnet A - Note) 4 square nuts for body mounting are included regardless of strokes.
10 | Magnet B —
11 External slider tube Aluminum alloy . .
12 | Spacer Rolled steel plate Nickel plated Replacement Parts: Seal Kit
13 | Space ring Aluminum alloy Chromated (Except CY1HT32) Bore size (mm) Kit no. Contents
14_| Slide table Aluminum alloy Anodized 25 CY1HT25-PS Set of the above nos.
15 | Side plate Aluminum alloy Anodized (Except CY1HT32) 32 CY1HT32-PS 2,29, %, 6,3, 63
16 | Internal stopper Aluminum alloy Anodized * Seal kit includes @ to 33. Order the seal kit, based on each bore size.
17 | Stopper Aluminum alloy Anodized * Seal kit includes a grease pack (10 g).
18 | Shock absorber — Series RB Order with the following part number when only the grease pack is needed.
19 | Adjusting bolt Chrome molybdenum steel Nickel plated Grease pack part no.: GR-S-010 (10 g) D-0O
20 | Adjusting bumper Urethane rubber —
21 Linear guide — 'XD
22 | Top cover Aluminum alloy Anodized
23 | Dust cover Special resin (ndividual
24 | Magnet (For auto switch) — XO
25 | Parallel pin Stainless steel —
Technical
flata

SVC 1221
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Series CYTH

Dimensions

Single axis type / @10

4 x M4 x 0.7 thread depth 6 46 39.5
23
CY1H10-0B e
Guide central axis
=
@ S
o T &
1.3 = - -— - = =
Piping port surface/ @ @»
95 + Stroke
54 2xM5x0.8
e e | T T Y 7 Y]
R NIEE =
5 ¢ - 3 8 8 10
_ @ Ll
l\i \y
Square nut for j
body mounting 20.5 \ 17 7.5 15 62.5
M4 x 0.7 69 125 + Stroke
Square nut insertion
54
T
i
1222 V
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Dimensions

Magnetically Coupled Rodless Cylinder
Linear Guide Type

Series CYTH

Single axis type / 915, 8620, 025

L LL
15 4 x M thread depth MM PA
CY1H20-0OB
% Guide central axis
[0, © 00 |
N &
N 11]
x8 - -
| [ o—F & ||
Piping port surface / | |
S + Stroke
LW
2xP
EA_EB /7
| —~—
1
o © e 3
& T 2%
2 Tog 2 | & F ¢
s twe e O 2%
Square nut for PP 8 N A
body mounting J w "
Z + Stroke
Square nut insertion
TW
‘ l =
‘ L |
(mm)
Model A EA | EB H HA | HB | HC | HG | HP | HT J L LL | LW M MM N NL | NT
CY1H15 97 [ 265 | 21 46 | 33,5 | 335 | 45 17 | 42 19 M5x0.8 | 106 | 44 71.5 | M5x0.8 8 | 165 | 15 8
CY1H20 1025 | 26.5 | 22 54 | 425 | 415 | 53 16 | 50 235 | M5x0.8 | 108 | 48.5 | 755 | M5x0.8 8 | 18 15 8
CY1H25 125 | 29 24 63 | 46 46 615 | 25 | 585 | 28 M6x1.0 | 138 | 56 86 M6x1.0 | 10 | 20.5 | 18 9
Model P PA | PB | PP S |[TW | W XA | XB Z Y44
CY1H15 M5x0.8 | 50 62 21 161 65 | 885 | — — | 194 | 175
CY1H20 Rc1/8 50 65 23 | 169 | 70 | 925 | — — | 205 | 195
CY1H25 Rc1/8 65 75 27 | 209 | 75 |1038 11.3 | 95 | 250 | 235
1223
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Series CYTH

Dimensions

Double axes type: / 925, 032

CY1HT25/32 . N
25 4 x M thread depth MM PA
CY1HT 53 -0B
]
\ | T
L& L& @
XB
m
B B e ~ S
XA
ié/ ) i
S + Stroke
2 xRc1/8
LW
EB // EA
t® [ EES
T O o ©)
m < I I
T o ':E T
=
3 %@ o ¢
Square nut for PP PS N A
bod ting J
oy modning w Z + Stroke
Square nut insertion
™ Square nut insertion
I
(mm)
Model A EA | EB H HA | HB | HC | HG | HP | HT J LL | LW M MM N NL | NT | PA
CY1HT25 125 285 | 79 63 46 46 615 | 195 | 585 | 35 |[M6x1.0 56 119 [M6x 1.0 10 20.5 | 18 9 65
CY1HT32 132.5| 30 90 75 525 | 57.5 | 725 | 25 695 | 43 |[M8x1.25| 635 | 130 [M8x1.25| 12 23 22.5 12 66
Model PB | PP | PS S TW | W XA | XB Y4
CY1HT25 108 | 18 51 209 | 110 | 136 [11.3 9.5 | 250
CY1HT32 115 14 61 219 124 150 9.7 2 265
1224
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Magnetically Coupled Rodless Cylinder

Proper Auto Switch Mounting Position
(Detection at stroke end)

Series CYTH

Linear Guide Type

Operating Range

Piping port surface

(mm)
Cylinder model Auto switch model ELEIEe
10 | 15 | 20 | 25 | 32
D-z701/ z80 s 16 6 6 =
CY1H

D-Y50/Y6UY7TD |6 | 5 | 5 | 5 | —

D-Z70)/ 280 S IO I

CYinT D5/ Y6/ Y70 | — | — | — | 5

Applicable auto switch
Cylinder model D-Z70/ 280/ Y50/ Y6/ Y7UI
A B
CY1H10 65.5 59.5
CY1H15 72 122
CY1H20 77.5 127.5
CY1H25 86 164
CY1HT25 86 164
CY1HT32 82 183

* 50 mm is the minimum stroke available with 2 auto switches mounted. Please
contact SMC in the case of a stroke less than this.

Note) Adjust the auto switch after confirming the operating conditions in the
actual setting.

Mounting of Auto Switch

To install the auto switch,
insert the auto switch into
the installation groove of the
cylinder from the direction
shown in the drawing on the
right, and tighten the auto
switch mounting screws
attached to the auto switch
with a watchmaker’s screw-
driver after setting the
mounting position.

Auto switch mounting screw
(Included with auto switch)

Watchmaker’s screwdriver

Note) Use a watchmaker’s screwdriver with a grip diameter of 5 to 6 mm
to tighten the auto switch mounting screws (attached to the auto
switch).

The tightening torque should be 0.05 to 0.1 Nem.

Auto Switch Lead Wire
Containment Groove

On models CY1H20 and CY1H25 a groove is provided on the side of the
body (one side only) to contain auto switch lead wires. This should be
used for management of wiring.

* Some auto switches cannot be mounted.

= Since this is a guideline including hysteresis, not meant to be guaranteed.
(Assuming approximately +30% dispersion)
There may be the case it will vary substantially depending on an ambient
environment.
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Series CY1TH

Specific Product Precautions 1

Be sure to read before handling. Refer to front matters 54 and 55 for Safety Instructions

and pages 3 to 11 for Actuator and Auto Switch Precautions.

|

Mounting |

|

Operation

ACautlon

. The interior is protected to a certain extent by the

top cover, however, when performing maintenance,
etc., take care not to cause scratches or other
damage to the cylinder tube, slide table or linear
guide by striking them or placing objects on them.
Cylinder bores are manufactured to precise tolerances, so
that even a slight deformation may cause faulty operation.

. Because the slider is supported by precision

bearings, take care not to apply strong impacts or
excessive moments to the table when loading a
workpiece.

. Mounting of the cylinder body

The body is mounted using the square nuts, which are
included, in the two T-slots on the bottom of the body. Refer to
the table below for mounting bolt dimensions and tightening
torque.

Model CY1H10 CY1H15‘CY1H20 CY1H25 | CY1HT25| CY1HT32
S Thread size| M4 x 0.7 M5 x 0.8 M6 x 1.0 M8 x 1.25
oIt dimensions:
Dimensiont| ¢-7 -8 ‘ -8 -9 12
Tightening torque| N - m 1.37 2.65 4.4 13.2
|
{9’ Square nut
N .
l l I
1226

O

1.

. This unit can be operated without lubrication.

. Please contact SMC before operating

AWarnlng

. Be aware of the space between the plates and the

slide block.
Take sufficient care to avoid getting your hands or fingers
caught when the cylinder is operated.

. Do not apply a load to a cylinder which is greater

than the allowable value stated in the “Model
Selection” pages.

This may cause malfunctions.

. When the cylinder is used in a place where water or

cutting oil may splash or the lubrication condition
on the cylinder sliding parts would be deteriorated,
please consult with SMC.

. When applying grease to the cylinder, use the

grease that has already been applied to the product.
Contact SMC for available grease packs.

/A Caution

The unit can be used with a direct load within the
allowable range, but when connecting to a load
which has an external guide mechanism, careful
alignment is necessary.

Since variation of the shaft center increases as the stroke
becomes longer, a connection method should be devised
which allows for this displacement.

. Since the guide is adjusted at the time of shipment,

unintentional movement of the adjustment setting
should be avoided.

If
lubrication is performed, use turbine oil Class 1
(with no additives), ISO VG32. (Machine oil and
spindle oil cannot be used.)

in an
environment where there will be contact with
cutting chips, dust (paper debris, lint, etc.) or
cutting oil (gas oil, water, warm water, etc.).

. Do not operate with the magnetic coupling out of

position.
In case the magnetic coupling is out of position, push the
external slider back into the correct position by hand at the
end of the stroke (or correct the piston slider with air
pressure).

. Do not disassemble the magnetic components

(piston slider, external slider).
This can cause a loss of holding power and malfunction.

] Service Life and Replacement Period of Shock Absorber

1

SVC

A\ Caution

. Allowable operating cycle under the specifications

set in this catalog is shown below.

1.2 million times RB08I

2 million times RB100J to RB2725

Note) Specified service life (suitable replacement period) is the value at
room temperature (20 to 25°C).
The period may vary depending on the temperature and other
conditions. In some cases the absorber may need to be replaced
before the allowable operating cycle above.



Series CY1TH
Specific Product Precautions 2

Be sure to read before handling. Refer to front matters 54 and 55 for Safety Instructions

and pages 3 to 11 for Actuator and Auto Switch Precautions.

Stroke Adjustment Method

Loosen the round head Phillips Screws, and remove the top
cover and dust covers (4 pcs.).

Round head
Phillips screw

Top cover

Hexagon nut

Dust cover
Shock absorber

Adjusting bolt

Loosen the hexagon nut, adjust the stroke with a hexagon wrench
from the plate side, and secure by retightening the hexagon nut.
When there is a shock absorber, loosenthe hexagon nut, adjust
the stroke, and then retighten the hexagon nut.

Adjustment should be performed to make effective use of the
shock absorber’s absorption capacity, with its position relative to
the adjustment bolt as shown in the figure to the right.

/\ Caution

1. If the effective stroke of the shock absorber is
shortened by the stroke adjustment, its absorption
capacity will be drastically reduced. Therefore, the !
adjusting bolt should be secured at a position
where it projects about 0.5 mm farther than the |
shock absorber.

Lock Nut Tightening Torque N-m
Model For shock absorber For adjusting bolt
CY1H10
1.67
CY1H15 1.67
CY1H20 3.14
CY1H25
10.8
CY1HT25 3.14
CY1HT32 23.5

Shock absorber

=
0.5

=

Adjusting bolt

After completing the above adjustment, replace the top cover and dust
covers back into place.

The round head Phillips screws for securing the top cover should be
tightened with a torque of 0.58 N-m.

ZS\NC
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!

Compact bod
e G veral[Ength

’f’,“Compact body” and “Lightweight”

reauceayI

ki CY1F
MY2H
.. T xtj”
g 3
ik CY1H
q B
| .
I Overall length mm
T Series 210 215 925 Series 210 215 925
(i CY1F CY1F 198 205 240
|l it CY1H 39.5 46 63 CY1H 225 294 350
. — m— , MY2H — 260 310

# For 100 mm stroke cylinder

| Magnetically coupled rodless cylinder: Low profile guide

Series CY1F: 210, 015, 625

Overall length reduced by 22% compared to Series MY2H

4 types of stroke adjustment are available.

Various concentrated piping ports are available. Left ]
adjustment bolt

[

Piping port position can be specified using a part number. L{ —
3 types of piping screws are available. l

T F

jﬂl

] Right
4 : adjustment bolt
AN

. -1 mm to 0 mm
Both sides

standard type ‘

-1 mm to 0 mm

—25 mm to 0 mm

AL type

-1 mm to 0 mm

-1 mm to 0 mm

AR type ‘

—25 mm to 0 mm

-r,:j

—25 mm to 0 mm

A type

—25 mm to 0 mm

-',:j

k
-




Lightweight
THET s radusae Dy[507cHE

Mass
Series 210 215 225
CY1H 1.0 2.2 4.6 _ il
MY2H — 1.3 3.2 At
* For 100 mm stroke cylinder |'.. . il
Available bore sizes 910, 15, 25 | AR
ur ur LS L (R |
| . | Standard stroke (mm) I paxi i . o
500 I |(:oncentrated i
| 4' Built-in Ipiping on right i"
750 lSh°°k absorberlConcentrated F"| s
. 1200 piping on left | 'I
! I Wy | {
Accumulated dust on the guide can be | The cylinder and guide are integrated. | [cvss

removed easily without an end cover. The cylinder portion can be replaced without interfering with the workpiece.

/ Gasket for cylinder body




Series CY1F
Model Selection 1

The following are the steps for selection of the series CY1F best suited to your application.

Mz: Rolling
Mi: Pitching

Standards for Tentative Model Selection

Cylinder model Guide model Standard for guide selection o rejated
CY1F Linear guide (Single axis) Slide table accuracy approx. =0.05 mm or less Refer to page 1235.

Ms: Yawing

Selection Flow Chart

Es: Allowable kinetic energy for intermediate stop by pneumatic circuit (J)
Ps: Operating pressure limit for intermediate stop by external stopper, etc.

Limit value (MPa) _— . Operating Conditions
Pv: Maximum operating pressure in vertical operation (MPa)
mv: Maximum allowable load mass in vertical operation (kg) * m: Load mass (kg) ¢ Va: Average speed
o : Load factor * P: Operating pressure (MPa)

_ _Load mass (m) Static moment (M) Dynamic moment (M) « L: Center of gravity of the workpiece (mm)

"~ Maximum allowable load (mmax)  Allowable static moment (Mmax) Allowable dynamic moment (MEmax) » Mode of operation (Horizontal, Inclination, Vertical)

E: Load kinetic energy (J)

g.m Va \?
T2 (1000

Mode of
operation
Y Y Note 1)
Horizontal actuation Inclination actuation Perpendicular actuation
:, N g Review of load mass
> and operating pressure
7\ g\ g b}
Y Y Y
First tentative bore size selection First tentative bore size selection First tentative bore size determination

oD >1.6 X/g GD25.0X/0'1 cho;9+msine gDZs'OX/W

m<mv o m > mv
Inclined operation | P<Pv Determination P>Pv
P of allowable load mass
v &pressure_~"(Refer to page

1236.)

Review of operating conditions o> 1 Determination of
load factor (301)

A

_ Load mass (m) Static moment (M) Dynamic moment (Mg)
" Maximum allowable load (m max) ~ Allowable static moment (Mmax) ~ Allowable dynamic moment (MEmax)

(Refer to page 1234.)

o<1

Note 1)

Yes Intermediate
stop

Stopped by pneumatic circuit

Stopped by external stopper Intermediate

stop method

No

Note 1) This cylinder cannot be stopped at an
intermediate position by a pneumatic circuit.

~_ Review of larger bore size E>Es Det:fr T(‘)Z'(‘;’.tsm" E <Es _|Determination The only possible way in that case is the use
< Kinetic energy (E) A | of bore size of an external stopper.
E _m( Va |2
=2 |\ Jo00 (Refer to page
1000 1236.)
P>Ps Determination of pressure P<Ps

for intermediate stop (p)
Review of larger bore size (Refer to page 1236.)

and operating pressure Model

1232 SMC

O



Magnetically Coupled Rodless Cylinder i
Low Profile Guide Type Series CY1F

Types of Moment Applied on Rodless Cylinders

Multiple moments may be generated depending on the mounting orientation load and position of the center of gravity.

Coordinates and Moments 7
\\

Ms3: Yawing

3y

Mz2: Rolling

ﬂ\ Mi: Pitching
y

X

Static Moment

Horizontal mounting Ceiling mounting Wall mounting
M2 @ ‘ ;
X% Y . y X‘% q z
v " v '
mixg m2xg Msxg
Mountipg Horizontal Ceiling Wall Vertical
orientation
Static load m m maz ms ms CYP
g M |mixgxX | mz2xgxX — MaxgxZ
<)
g M2 [MixgxY | MaxgxY | MsxgxZ _
£
»n| Ms — — MaxgxX | MaxgxY
g: Gravitational acceleration
Dynamic Momen
N!ountipg Horizontal| Ceiling Wall | Vertical
orientation
Dynanmic load Fe % xVaxMnxg
g Mie % xFexZ
S Mze |Dynamic moment Mzk is not generated.
5 1 D-O
S| Mse 3 X FExY
Note) Regardless of the mounting orientation, dynamic 'XD
moment is calculated with the formulas above.
Individual
-XO
Technical
data
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Series CY1F

Maximum Allowable Moment/Maximum Allowable Load

Bore size | Maximum allowable moment (N-m) Maximum allowable load (kg)
Model
(mm) M M2 M3 m1 m2 m3 ma
10 1 2 1 2 2 2 1.4
CY1F 15 15 3 1.5 5 5 5 2
25 14 20 14 12 12 12 12

The above values are the maximum allowable values for moment and load. Refer to each graph regarding the maximum
allowable moment and maximum allowable load for a particular piston speed.

Load (kg)

N
]

mi

'

7 Z
R B '
m2 | ]

W

ms3 7.
Moment (N-m)
- Ms=F3 x L3
F3 y 2
Fi-= — Mi=F1x L1 F2 ~= — M2=F2x L2 = :I;‘i—‘}—_
B} S L
1] | [
\ |

<Calculation guide load factor>

1. Maximum allowable load (1), static moment (2), and dynamic moment (3) (at the time of impact with
stopper) must be examined for the selection calculations.

+ To evaluate, use Va (average speed) for (1) and (2), and U (impact speed U = 1.4Va) for (3).

Calculate m max for (1) from the maximum allowable load graph (m1, m2, m3, m4) and Mmax for (2) and (3) from the
maximum allowable moment graph (M1, M2, M3).

Sum of guide _ Load mass [m] Static moment [M] N¢ ) Dynamic moment [Mg] Nt 2)

load factors " Maximum allowable load [mmax]  Allowable static moment [Mmax] ~ Allowable dynamic moment [Memax] —

Note 1) Moment caused by the load, etc., with cylinder in resting condition.

Note 2) Moment caused by the impact load equivalent at the stroke end (at the time of impact with stopper).

Note 3) Depending on the shape of the workpiece, multiple moments may occur. When this happens, the sum of the load
factors (ZQV) 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 mass (kg) 'V : Impact speed (mm/s)

F :Load (N) L1 : Distance to the load's center of gravity (m)
FE : Load equivalent to impact (at impact with stopper) (N) Me: Dynamic moment (N-m)

‘Va: Average speed (mm/s) g : Gravitational acceleration (9.8 m/s2)

M : Static moment (N-m)

14
V = 1.4Va (mm/s) Fe=—-—— "VagmNoted)

100 v,
Mg =~ Fe- L1 =0.05VamLs (Nm) Moo 7% Fe
r Me

1.4
Note 4) 300 ° ‘Va is a dimensionless coefficient for calculating impact force.

Note 5) Average load coefficient (= :13— ): g

This coefficient is for averaging the maximum load moment at
the time of stopper impact according to service life calculations.

3. Refer to pages 1237 and 1238 for detailed selection procedures.

1234

O
:

Maximum Allowable Moment

Select the moment from within the range of
operating limits shown in the graphs. Note
that the maximum allowable load value may
sometimes be exceeded even within the
operating limits shown in the graphs.
Therefore, also check the allowable load for
the selected conditions.

Maximum Allowable Load

Select the load from within the range of
limits shown in the graphs. Note that the
maximum allowable moment value may
sometimes be exceeded even within the
operating limits shown in the graphs.
Therefore, also check the allowable
moment for the selected conditions.



Magnetically Coupled Rodless Cylinder .
Low Profile Guide Type Series CY1F

(1) CY1F/M1 (2) CY1F/M2 (3) CY1F/Ms
30 30 30
CY1F25
20 20 20
CY1F25 CY1F25
10 10 10 N
\\ \\
5 5 5
€ € €
=z 4 z 4 =z 4
g g CY1F15 g
g 3 g 3 g 3
S S ‘ ‘ S
= = =
CY1F10 N
2 2 N 2
CY1F15 CY1F15
N N
; CY1F10 N ] ] CY1F10 N
N\ \\
N
CY3B
05 05 05 CY3R
50 100 300 500 50 100 300 500 50 100 300 500 CY1 s
Piston speed mm/s Piston speed mm/s Piston speed mm/s e ——
CYiL
CY1H
(4) CY1F/m1 (5) CY1F/m2 (6) CY1F/ms (7) CY1F/ma e
30 30 30 30
CYP
20 20 20 20 —
CY1F25 CY1F25 CY1F25 CY1F25
10 10 10 10
\ \
CY1F15 CY1F15 CY1F15
5 5 5 5
2 2 2 2
% 4 § 4 % 4 z 4
S 1S € €
© 3 =3 © 3 ° 3
3 S 3 S
CY1F10 CY1F10 CY1F10 CY1F15
2 2 2 2 ‘ ‘ ‘
CY1F10
1 1 1 1 —
AN
D-O
-XO
0.5 0.5 0.5 0.5 T
50 100 300 500 50 100 300 500 50 100 300 500 50 100 300 500 Individual
-XO
Piston speed mm/s Piston speed mm/s Piston speed mm/s Piston speed mm/s W
data
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Series CY1F

Precautions at Vertical Operation and Intermediate Stop

Vertical Actuation

1. Vertical operation
In vertical operation, observe the maximum load mass and the maximum operating pressure shown in the table below to prevent a
drop due to slipping off of magnet couplings.

/\ Caution

If the maximum load mass or maximum operating pressure is exceeded, it will cause the magnet coupling to slip off.

Bore size Maximum load weight mv  Maximum operating pressure Pv
(mm) (kg) (MPa)
10 1.4 0.55
15 2.0 0.65
25 12 0.65

When the cylinder is mounted vertically or sideling, a slider may move downwards due to the self-weight or workpiece
mass. If an accurate stopping position is required at the stroke end or the middle of stroke, use an external stopper to
secure the accurate positioning.

Intermediate Stop

1. Intermediate stop by external stopper or stroke adjustment with adjustment bolt.
Observe the maximum pressure limit in the table below in case of intermediate stop by an external stopper or stroke adjsutment with
the attached adjustment bolt.

/\ Caution

Be careful if the operating pressure limit is exceeded, it will cause the magnet coupling to slip off.

Bore size Holding force Operating pressure limit
(mm) (N) for intermediate stop Ps (MPa)
10 53.9 0.55
15 137 0.65
25 363 0.65

2. The load is stopped by pneumatic circuit.

Observe the maximum kinetic energy in the table below in case the load is stopped at an intermediate position by a pneumatic circuit.
Note that intermediate stop by a pneumatic circuit is not available in vertical operation.

/\ Caution

If the allowable kinetic energy is exceeded, it will cause the magnet coupling to slip off.

Bore size Allowable kinetic energy for intermediate stop Es
(mm) ()
10 0.03
15 0.13
25 0.45
1236
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Series CY1F
Model Selection 2

Selection Calculation

The selection calculation finds the load factors (Z0ln) of the items below, where the total (({n) does not exceed 1.

| 30N = Ol + Ol2 + Ola< 1

|

Item Load factor Oln

Note

1. Maximum load mass

Ol1 = m/mmax

Review m
m max is the maximum load mass at Va

2. Static moment

Ol2 = M/Mmax

Review M1, M2, M3
Mmax is the allowable moment at Va

3. Dynamic moment

O3 = ME/MEmax

Review M1g, M2e, M3e
Memax is the allowable moment at L

V: Collision speed "Va: Average speed

Calculation Example 1

Cylinder: CY1F15

Mounting: Wall mounting
Speed (average) : Va = 300 [mm/s]

L1 =50 [mm]
L2 = 40 [mm]

Operating Conditions

Terminal butter mechanism: Standard (shock absorber)

Load mass: m = 0.5 [kg] (excluding mass of arm section)

\

e

ltem

Load factor Otn

Note

1. Load mass

0Ol1 = m/mmax

Investigate m.
Find the value of m max at 300 mm/s

=0.5/5
=01 in Graph (6) for m3.
m
|
A\
. L1
2. Static moment Mz=mxgx L1 Investigate Mz.
=0.5x9.8x0.05 M1 and M3 are not required because
=0.245 [N-m] they are not generated.
Mz 02 = M2/M2 max _
mxg = 0.245/3 Flnd the value of M2 max at 300 mm/s
P i = 0.082 in Graph (2).
A\

3. Dynamic moment

M1ie=1/3 x FEx L1
(FE=1.4/100 x Va x g x m)
=0.05xVax mx L1

=0.05x300x 0.5 x0.05
=0.375 [N-m]

03A = M1e/M1E max
=0.375/1.07
=0.350

Investigate M1E.
Find the collision speed V.

V=1.4 x Va

=1.4 x 300
=420 [mm/s]

Find the value of ME1 max at 420 mm/s
in Graph (1).

M3e=1/3x FEx L2
(FE=1.4/100 x Va x g X m)
=0.05 xVax mx L2

=0.05x300x0.5x0.04
=0.3[N-m]

038 = M3e/M3E max
=0.3/1.07
=0.28

Investigate M3k.

From above, find the value of M3e max
at 420 mm/s in Graph (3).

From above,

20N =01+ 02+ O3A+ 03B=0.1 + 0.082 + 0.35 + 0.28 = 0.812

From Z0ln = 0.812 <1, it is applicable.

SVC

O

1237

CY3B
CY3R

CY18
CY1L
CY1H

D-C
-XO

Individual
-XO

Technical
data




Series CY1F

Model Selection 3

Calculation Example 2

Operating Conditions

Cylinder: CY1F25

Terminal butter mechanism: Standard (shock absorber)
Mounting: Vertical mounting

Speed (average) : Va = 300 [mm/s]

Load mass: m = 3 [kg] (excluding mass of arm section)
L1 =50 [mm]

L2 = 40 [mm]

ltem

Load factor Oln

Note

1. Load mass

Ol1 = m/mmax

Investigate m.
Find the value of m max at 300 mm/s

CM1

Ol2a =M1/M1 max
=1.47/14
=0.105

=3/12 .
=025 in Graph (7) for ma.
|
\J
m
2. Static moment Mi=mxgxLi Investigate M1.
=3x9.8x0.05 Find the value of M1 max at 300 mm/s
=1.47 [N-m] in Graph (1).

x

Ms

L2

x

M3s=mxgx L2
=3x9.8x0.04
=1.176 [N-m]

Ol2b = M3/M3 max
=1.176/14
=0.084

Investigate Ms.

Find the value of M3 max at 300 mm/s
in Graph (3).

M1e=1/3 x FE x L1

(FE=1.4/100 x Vax g x m)
=0.05 x Vax m x L1
=0.05 x 300 x 3 x 0.05
=2.25 [N-m]

0BBA = M1e/M1E max
=2.25/10
=0.225

Investigate M1E.

Find the collision speed V.
V=1.4xVa

=1.4 x 300

=420 [mm/s]
Find the value of M1E max at 420 mm/s
in Graph (1).

M3e = 0.05 x Vax m x L2

(FE=1.4/100 x Vax g x m)
=0.05x 300 x 3 x0.04
=1.8[N-m]

03B = M3e/M3E max
=1.8/10
=0.18

Investigate MsE.

From above, find the value of M3e max
at 420 mm/s in Graph (3).

From above,

20N = 01 + Ol2a+ Ol2b + OBA + O3B = 0.25 + 0.105 + 0.084 + 0.225 + 0.18 = 0.844

From Z0n = 0.844 <1, it is applicable.
1238
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Magnetically Coupled Rodless Cylinder: Low Profile Guide Type

Series CY1F

010, 915, 025

How to Order

CY1F

10

300

M9BW

Bore size (mm) e
10 10
15 15
25 25
Thread type ®
Symbol Type Bore size (mm)
. M 10, 15
Nil Ro
TN NPT 25
TF G

lMade to Order

Refer to page 1240 for details.

Number of
auto switches

Nil 2 pcs.

S 1 pc.

n “n” pcs.

® Auto switc

h

[ Nil [ Without auto switch (Built-in magnet) ]

* For the applicable auto switch model,
refer to the table below.

e Adjustment bolt

Nil | Both sides are standard
Right: Standard
— For 25 mm adjustment on left
AR For 25 mm adjustment on right
Left: Standard
A For 25 mm adjustment on both sides

® Piping direction

R: Concentrated piping on right

L: Concentrated piping on left

Piping port

as piping

\(Can be used) (Can be used) /

as piping

\ Piping port

Applicable Auto Switch/Refer to pages 1263 to 1371 for further information on auto switches.

. S L Load voltage Auto switch model | Lead wire length (m) )
Type Special function FEEE §E Wiring 05(1|3]|5 Pre-wired Applicable load
[=))
entr o= output DC AC  |Perpendicular| In-line i connector
y | 27| (outeu) P (i) || (1) | @)
3-wire (NPN) M9NV M9N ® /0 O O —
V,12V IC circuit
2 _ — 3-wire (PNP) oY M9PV | M9P | ® (@ ® O] O rou
w8 Grommet | ves 2-wire Y 12V B M9BV M9B ® (00| O ©) — Relay,
25 Diagnostic 3-wire (NPN) sV 12V MONWV | MoNwW | @ (@ @[O0 O [ .. .| PLC
@ indication 3-wire (PNP) : MOPWV | MOPW | @ (@@ |O| O
(2-color display) 2-wire 12V MO9BWV | M9BW | ®© @® | ® | O O —
g 3 wire — | sv A%V | A% | @ ° ® | (Coirauit
= Yes | (NPN equiv.) - - - creutt ) —
a e Grommet
3 >-wire 24V 12V 100 V A93V A93 o —|0— [ — Relay,
[ No 100Vorless| A90V A90 o — 0| — ) IC circuit | PLC
= Lead wire length symbols: 0.5 m (Example) MONW x Solid state auto switches marked with a “O” symbol are produced upon receipt of order.
im .. (Example) MONWM
3m .. (Example) MONWL
5m (Example) MONWZ
= For details about auto switches with pre-wired connector, refer to pages 1328 and 1329.
= Normally closed (NC = b contact) solid state auto switches (D-FOG/F9H types) are also available. Refer to page 1290 for details.
# The auto switch is shipped together, but not assembled.
1239
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Series CY1F

ade 10

2

[

Made to Order Specifications
(For details, refer to pages 1401 and
1405.)

Specifications
Bore size (mm) 10 15 25

Fluid Air

Lubrication Non-lube

Action Double acting

Maximum operating pressure (MPa) 0.7

Min. operating pressure (MPa) 0.2

Proof pressure (MPa) 1.05

Ambient and fluid temperature (°C) —10to 60

Piston speed (mm/s) 50 to 500

Cushion Built-in shock absorber

Stroke length tolerance (mm) 0to 250st:"5° 251 to 1000st:"5* | 1001st to: *§°
Stroke adjustment movable range (mm) N°'® 1) -1.2100.8 -1.41006
Piping type Centralized piping

Port size \°¢? M5 x 0.8 Rc 1/8

Note 1) The stroke adjustment movable range in the above table is that for the standard
adjustment bolt. For more information, please refer to page 1247.
Note 2) With 925, piping screws can be selected by the customer. (Refer to “How to Order”.)

Shock Absorber Specifications

Symbol Specifications

-XB10 | Intermediate stroke (Using exclusive body)

-XB11 | Long stroke Applicable bore size (mm) 10, 15 25
Shock absorber model RB0805-X552 RB1006-X552
Max. energy absorption (J) 0.98 3.92
Stroke absorption (mm) 5 6
Max. impact speed (m/s) "¢ " 0.05t05
Max. operating frequency (cycle/min) 80 70

. When extended 1.96 4.22

Spring force (N) When retoacted 3.83 6.18
Mass (g) 15 25

Note 1) Represents the maximum absorption energy per cycle. Thus, the operation frequency
can be increased with the absorption energy.

Note 2) The shock absorber service life is different from that of the CY1F cylinder depending on
operating conditions. Refer to the Specific Product Precautions for the replacement
period.

Standard Stroke

Bore size Standard stroke (mm Maximum manufacturable
(mm) i) stroke (mm)
10 50, 100, 150, 200, 250, 300 500
15 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 750
25 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600 1200
* The stroke is available in 1 mm increments with the maximum stroke as the upper limit.
For a stroke in the standard stroke range, suffix the part number with -XB10. If the
stroke does not fall within the standard stroke range, suffix the part no. with -XB11.
Refer to the Made to Order Specifications on pages 1401 and 1405.
Magnetic Holding Force
I -
Unit: N
Bore size (mm) 10 15 25
Magnetic holding force 53.9 137 363
1240
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Magnetically Coupled Rodless Cylinder

Series CY1F

Low Profile Guide Type
Theoretical Output Mass
Unit: N Unit: kg
Bore size Pa;?é%n Operating pressure [MPa] Model | BaSIC | Addtional mass | Standard adjustment| Mass of adjustment bolt
(mm) (mm?2) 0.2 0.3 0.4 0.5 0.6 0.7 mass  |per each 50 mm of stroke bolt mass for 25 mm adjustment
10 78 15 23 31 39 46 54 CY1F10 | 0.520 0.095 0.004 0.012
15 176 35 52 70 88 | 105 123 CY1F15| 0.815 0.133 0.004 0.012
25 490 98 147 196 245 294 343 CY1F25 | 1.970 0.262 0.007 0.021
Note) Theoretical output (N) = Pressure (MPa) x Piston area (mm?) Calculation method
Example: CY1F15-150AL
Basic Mass «-+oeeervenmenieiiniiiie 0.815 kg

Option

Adjustment Bolt

Bore size (mm)

Standard adjustment bolt 25 mm adjustment bolt

Additional mass

Standard adjustment bolt mass ------
Mass of adjustment bolt for 25 mm adjustment ---- 0.012 kg
0.815 + 0.133 x 150 =+ 50 + 0.004 + 0.012 = 1.23 (kg)

Cylinder stroke
Left

-0.133 kg/50 st
0.004 kg

150st

-~ 25 mm adjustment bolt

~~~~~~~~~~~~~~~~ Standard adjustment bolt

Replacement Parts

10, 15

CYF-S10 CYF-L10

25

CYF-S25 CYF-L25

O

Part No. of Replacement Shock Absorber

Bore size (mm)

Shock absorber model no.

10, 15

RB0805-X552

25

RB1006-X552

Note) Order 2 units for each unit of cylinder.

Replacement Actuator (Cylinder)

CY1F

B[10

R

Stroke

Cylinder
identification
symbol

Piping direction

CY3B
CY3R

CY1S
CY1L
CY1H

R |Centralized piping on right

L |Centralized piping on left

Bore size (mm) ® o Thread type
10 10 Symbol| Thread type |Bore size (mm)
15| 15 Nil M 10, 15
25 25 Rc
TN NPT 25
TF G
1241
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Series CY

1F

Construction
A
; X T - 1
e & [*]
39 '
T B &
o T, 2

36
B /
A]
4 431 8 (14 (13 (8) (9 (D (12 (0 (18 (2) @4
3
O 35
® ﬁFEﬂﬁﬁﬁﬁFﬁ
ﬂ]l!lllllll!!!?
e T 7] 1, |
@
-
CY1F15 CY1F25
ég Detailed view of driving cylinder Detailed view of driving cylinder
Section A-A
Component Parts

No. Description Material Note No. Description Material Note
1 [Body (rodless cylinder)| Aluminium alloy | Anodized 24 [Magnet —

2 |Body Aluminium alloy | Hard anodized 25 |Guide —

3 |End cover A Aluminium alloy | Hard anodized 26 |Shock absorber —

4 |End cover B Aluminium alloy | Hard anodized 27 |Steel ball Bearing steel

5 |Cylinder tube Stainless steel 28  [Type Cretaining ring for hole| Carbon tool steel | Nickel plated
6 |Piston Aluminium alloy | Chromate (225) 29 Type C retaining | Hard steel wire | (215)

Brass Electroless nickel plated (910, 915) ring for axis Stainless steel | (210, 825)

7 |Piston nut Carbon steel | (Only for 225) 30 |Retaining ring Stainless steel

8 |Shaft Stainless steel 31 [Hexagon socket head set screw | Chrome molybdenum steel | Nickel plated
9 |Piston side yoke | Rolled steel plate | Zinc chromated 32 |Hexagon socket head set screw | Chrome molybdenum steel | Nickel plated
10 |External slider side yoke | Rolled steel plate | Zinc chromated 33 |Hexagon socket head bolt | Chrome molybdenum steel | Nickel plated
11 |Magnet A — 34 |Hexagon socket head bolt | Chrome molybdenum steel | Nickel plated
12 |Magnet B — 35 |Hexagon socket head bolt | Chrome molybdenum steel | Nickel plated
13 |Piston spacer Aluminium alloy | Chromate 36 |Hexagon socket head bolt | Chrome molybdenum steel | Nickel plated
14 |Spacer Rolled steel plate | Nickel plated 37 |Hexagon socket head bolt | Chrome molybdenum steel | Nickel plated
15 |Bumper Urethane rubber 38 |Flat washer Rolled steel Nickel plated
16 |Attachment ring | Aluminium alloy | Hard anodized 39 |[Square nut Carbon steel Nickel plated
17 |Wear ring A Special resin 40  |Hexagon socket head plug |Chrome molybdenum steel | Nickel plated
18 |Wearring B Special resin 41 |Hexagon socket head plug|Chrome malvb | Nickel plated
19 |Wear ring C Special resin yodenum steel | (1ievaqon socket head taper plug for 025)
20 |[Slide table Aluminium alloy | Hard anodized 42 (Cylinder tube gasket NBR

21 |Adjuster holder Carbon steel | Electroless nickel plated 43 |Piston seal NBR

22 |Adjustment bolt  |Chrome molybdenum steel| Nickel plated 44 |Scraper NBR

23 | Adjuster holder positioning key Carbon steel Zinc chromated 45  (Body (rodless cylinder) gasket NBR

1242
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Magnetically Coupled Rodless Cylinder

Series CY1F

Low Profile Guide Type
Dimensions
QA Q + Stroke
CY1F 1/2(Q + Stroke) 4 x MM thread depth ML
(LL) ‘ LA | —— 9
| PA , . Note 2) Adjustment bolt
Max. approx. LZ Ilglé . T a7 Cylinder mounting center GxoVArecessedaren / |=@E——t
(Retraction end EB, Adjustment bolt | |oval e e XL 3) Guide cente, 6 x 0B through hole | -
with no adjustment) EA approx. T /“}\‘ ;l ‘ (-4 Workpiece mounting center
Note 1) Y 1 m
B (<]
$ o = approx. T llea
Adjustment bolt — E@ =0 % - ( c s . T " iz
—% : | Max. approx.
. @ ! - (Retraction end with
For actuator cylinder X L2 no adjustment)
mounting — S Adjustment bolt
Hexagon socket head 7 Shock absorber (2 pcs
CY1F10 to 2500-0A-00 W“W’MHd - Ffi?f%PJ CY1F10 to 2500-0A-00
[4) 7 deptl L or shock absorber fixing
UAL P Set screws (4 positions) UAR
Note1) approx. T EA
EB|
LL
Concentrated piping on right (CY1F10 to 25JR-J1-[11)
KA KB | HW
ES EW Eor adjustment bolt fixing ox P GC GD
Hexagon socket head bolt 2xP_ (Hexagon socket
| _/(Piping port) head plug) |
=57 | ‘ Fo 1= - \
> 1T 1 L4 . . . . YT < ° L
T o o T
sef—pen | CTH ot 18 F¥z fe REILT]
[3) m [G < CY3B
g W g |, N C CY3R
Adjustment A ——
bolt Z + Stroke CY1S
Concentrated piping on left (CY1F10 to 250]L-J1-[17) CY1H
KA KB |
EW For adjustment bolt fixing
ES 2xP
Hexagon socket head bolt 2 x P (Piping port)
(Hexagon socket head plug)
: .34u= "o |
> T 6 | m . . . . ol <
Sl o8 8 [ te z
g 3 =l
KW LN N
GD_| |GC A
Adjustment Z + Stroke
bolt
Model Standard stroke A |EA |EB |EH | ES |EW | EY | G |[GA |GB [GC |GD | H HA | HB | HW
CY1F10 50,100,150,200,250,300 49 10 | 16 | 7 65 | 16 | 27 9 7 |195 |14 6 | 28 | 26 |14 |355
CY1F15 50,100,150,200,250,300,350,400,450,500| 52.5 | 10 16 7 6.5 16 29 9 8 |23 17 9 34 32 17 41.5
CY1F25 100,150,200,250,300,350,400,450,500,550,600| 70 13 17 105 | 8 22 40 10 12 335|225 | 12 46 44 23.5 | 55
Model KA | KB [ KC | KH | KW | L LA | LL |LW | LZ | ML MM N PA | PB | PC Q | GA | GB | Qw
CY1F10 6.5 44 8 19 | 59 38 58 |20 86 19 5 M3x0.5 |[185 | 40 40 8.5 90 | 4 12 33
CY1F15 6.5 | 51 10 19 | 66 53 | 65 |20 99 19 5) M3x0.5 |[185 | 50 50 | 7 97 | 4 12 40
CY1F25 7.5 66 13 27 | 845 | 70 89 | 255 |1285 | 17 9 M5x0.8 |24 65 65 8 129 | 55 | 145 | 52
P (Piping port;
Model T XA XL | XY YA YB z Shock absorber Model . (Piping port) D'D
Nil TN TF L
CY1F10 1 379012 4 4 6.5 depth 3.4| 3.4 98 RB0805- X552 CY1F10 M5 x 0.8 — — 'XD
CY1F15 1 3790 4 | 4 |65depth3.4| 3.4 | 105 | RB0805- X552 CY1F15 M5 x 0.8 = = L
CY1F25 1 590" 5 | 75 |9.5depth5.4| 55 | 140 | RB1006- X552 CY1F25 Rc 1/8 NPT 1/8 G1/8 Individual
Note 1) When adjusting the stroke, keep the T dimension within a 0 to 2 mm range. However, with the 25 mm adjustment bolt, an adjustment range of 0 to X0
26 mm is available. Technical
Note 2) There are four YA and gYB dimensions with a 50 mm stroke. data

O

SvVC
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Series CY1F

Proper Auto Switch Mounting Position (Detection at stroke end)

D-A9(], D-A9CV

(mm)

Bore size |Mounting pattern(D|Mounting pattern@|Mounting pattern® g’gé’ et
(mm) A1 B1 A2 B2 A3 B3 range
10 38 60 18 80 38 80 9
15 39 66 19 86 39 86 10
25 445 95.5 245 115.5 445 115.5 11
D-mM9C1, D-M91V, D-M9C1W, D-M9I1wWV (mm)

Bore size |Mounting pattern(D|Mounting pattern@|Mounting pattern® ggé)rating
(mm) A1 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 28.5 111.5 40.5 111.5 5

Note 1) Adjust the auto switch after confirming the operating conditions in the
actual setting.

Note 2) Since the operating range is provided as a guideline including
hysteresis, it cannot be guaranteed (assuming approximately +30%
dispersion). It may vary substantially depending on an ambient
environment.

CXS) — 66
® © ° O
: © 0
e o o o
© 0
o o [, 5 Ik
Mounting pattern (D
Al B1

==

©f

Mounting pattern

C

A2

Mounting pattern 3

A3 B3
ik I v
/A\ Caution
(DWhen adjusting the stroke, confirm the minimum
stroke for auto switch mounting.
See the table below for the minimum stroke for auto switch
mounting.
Minimum Stroke for Auto Switch Mounting (1 pc.) (mm)
Bore size D-A9C], D-A9CIV D-M9CIW
(mm) D-M90], D-M9TIV D-M9OWV
10
15 5 10
25
Minimum Stroke for Auto Switch Mounting (2 pcs.) (mm)
Bore size D-A90 D-A90v D-M90) D-M9[ v
(mm) D-A96 D-A93 B D-M9CIW D-M9[ WV
Mounting pattern (D, @ 32 35 22 32 20
Mounting pattern 3) 20 12

Mounting of Auto Switch

As shown below, there are 3 ways to mount the auto
switch according to 3 types of electrical entries. Insert the
auto switch into the auto switch groove. Then use a flat
head watchmaker’s screwdriver to tighten the included
auto switch mounting screws.

Watchmaker’s
screwdriver
Auto switch mounting screw é°
(included with the auto switch) (0,9
1244 8

Note) When tightening the mounting screw (included with the auto switch),
use a watchmaker’s screwdriver with a handle 5 to 6mm in diameter.

Tightening Torque of Auto Switch Mounting Screws (N-m)

Auto switch model Tightening torque
D-A9C](V) 0.10 to 0.20
D-M9[I(V)

D-MOLIW(V) 0.05 10 0.15




Series CY1F

Specific Product Precautions 1

A I Be sure to read before handing.

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

and Auto Switch Precautions.

|

Mounting

/A Caution

1. Do not apply a large impact or excessive

Mounting

moment to the slide table (slider).

Because the slide table (slider) is supported by a precision
bearing, do not apply a large impact or excessive moment when
mounting a workpiece.

. Align carefully when connecting to a load

with an external guide mechanism.

Altough a magnetic rodless cylinder (Series CY1F) can directly
receive a load within the allowable range of the guide, it is
necessary to align sufficiently when connecting to a load with an
external guide mechanism.

The longer the stroke is, the greater the displacement of the shaft
center becomes. Therefore, adopt a connection method (floating
mechanism) that can ensure absorption of the displacement.

. Be sure to use the 4 mounting holes on both

ends of the guide body when mounting the

product on equipment.

The mounting hole at the center of the guide body is used to
mount an intermediate support. Be sure to use the 4 mounting
holes at both ends to secure the product.

Intermediate support
mounting hole

hole

4. When a 25 mm adjustment bolt is selected,

the mounting holes will be hidden behind it.
Adjust the adjustment bolt after the cylinder

is installed.
According to “2. Adjusting bolt adjustment” on page 1247, move
the adjustment bolt to a position where it does not interfere with
any of the mounting holes and secure the cylinder with mounting
screws. After securing the cylinder, readjust the stroke with the
adjustment bolt.

Adjuster holder

= o] -z

O iAdjustment bolt

25 mm adjustment bolt

ZS\NC

/A Caution

5. Long stroke operation causes deflection of

the path table or cylinder tube. In such a

case, provide an intermediate support.

Provide an intermediate support with the mounting holes on the

center of the path table so that the distance between supports

given as L in the figure will not exceed the value shown in the

graph.

« If the counter surface lacks precision, malfunction may result so
adjust the level at the same time.

¢ In an environment where vibration or impact occurs, provide an
intermediate support even if the distance is within the allowable
range in the graph.

In case the product is
installed on the ceiling,
regard the mounting
bolt pitch as L.

o]
\

Distance between Load and Supports

140

130

120 225

110 \

100 \
90 \

=

§ 60 \
50 215 \
40 \ A\

00 010 N\ N

| | | | | |
0

0 100 200 300 400 500 600 700
Distance between supports L [mm]

800 900

6. There are limitations on the load mass and

operating pressure in case the product is

used in the vertical direction.

When using the product in the vertical direction, confirm the
allowable values in “Vertical Operation” in Model Selection (1) on
page 1236. If the allowable value is exceeded, the magnet
coupling may slip off, causing the workpiece to drop down.

1245
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Series CY1F

Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 2

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

|

Handling \

Piping \

/A Caution

1.

Do not inadvertently move the guide adjust-
ing unit.

The guide is installed at the proper tightening torque. Do not
loosen the mounting bolts of the guide.

. Do not operate the magnetic rodless cylin-

der if the magnet couplings on the actuator

are displaced.

If the magnet couplings are displaced by an external force beyond
the holding force, supply an air pressure of 0.7 MPa to the cylinder
port to return the external slider to the right position of the stroke
end.

. Take precautions to avoid getting your

hands caught in the unit.

Be careful not to let your hand caught between the slide table and
adjuster holder at the stroke end. Install a protective cover or take
some other measures to keep any part of the human body from
directly touching the place.

4. Never disassemble the magnetic component

1246

parts (external slider, internal slider) of the

actuator (cylinder).
If will cause decline of the holding force, etc.

O

SVC

/A Caution

1. Be careful about the direction of the piping

port and that of the slide table movement.

The direction of the piping port and that of the slide table
movement differ between the right side centralized piping and left
side centralized piping.

Centralized piping on right

Slide table actuation direction

Centralized piping on left

Slide table actuation direction

2. The plug position of the piping port can be

changed to suit the operating conditions.
When screwing in the plug for the second time, wrap a sealant
tape around the plug to prevent leakage.
(1) M5
First tighten lightly until the rotation stops. Then tighten an
additional 1/6 to 1/4 turn.
(2) Rc 1/8
Tighten with a 7 to 9 N-m torque using tightening tools.



Series CY1F

A I Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 3

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

] Adjustment \

/A Caution

1. Stroke adjustable range
The stroke of series CY1F can be controlled by adjusting the
attached adjustment bolt.
For stroke adjustment amount, please refer to the table below.

(mm)
Bore size Standard 25 mm
(mm) adjustment bolt adjustment bolt
0 -1.2t00.8 —25.2t00.8
15
25 —1.410 0.6 —25.410 0.6

The adjustment values above are those for one side.

2. Adjusting bolt adjustment
1) Loose the adjustment bolt fixing bolts.
2) Insert a hexagon wrench into a hexagon hole at the end of the
adjustment bolt to adjust the adjustment bolt.
3) After adjustment, tighten the adjustment bolt fixing bolts.

Bore size Adjustment bolt Tightening t Adjustment width
(mm) fixing bolts 'ghtening torque across flats
i M3 1.0t0 1.3 N-m 4
15
25 M5 4.6 t0 6.2 N-m 5

Adjuster holder

Adjustment bolt

Adjustment bolt
fixing bolts

O

SVC

/\ Caution

1. When adjusting the stroke, be careful about

the operating pressure limits.

When making the stroke smaller than the reference stroke with
the adjustment bolt, operate at a pressure below the operating
pressure limit in (1) “Intermediate stop by external stopper or
stroke adjustment with adjustment bolt” on page 1236. If the
operating pressure limit is exceeded, the magnet coupling on the
actuator (cylinder) will slip off.

2. When adjusting the stroke, use the distance
from the end of the adjustment bolt to the

end of the adjuster holder as a guideline.

If dimension A is made smaller than 0, the slide table and adjuster
holder will collide, resulting in damage to the slide table such as
scratches or gouges.

(mm)
B . At the minimum stroke | At the minimum stroke A )
o:ﬁr:lze of standard of 25 mm Basic stroke L maximum
(o) adjustment bolt adjustment bolt stroke adjustment
10 A<2 A <26 A=08
15 A=0
25 A<2 A <26 A=0.6 ——
CY3B
CY3R
— A CY1S
p— Al @ Adjuster holder I
1
= CYiL
E e —
&f*fﬁla FT
¢ I Adjustment bolt CY1H
Standard adjustment bolt L
p—-—9 Adjuster holder
Al ©®
1
€] S
= =
2 Adjustment bolt
25 mm adjustment bolt
D-O0
-XO
Individual
-XO
Technical
flata
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Series CY1F

Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 4

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

|

Maintenance and Replacement

/A Caution

Replacement of Actuator

/\ Caution

Replacement of Shock Absorber

1. The actuator (cylinder) of series CY1F can be

replaced.
Refer to “Replacement Actuator (Cylinder)” on page 1241 about
how to order .

2. Replacement of actuator (cylinder) of series

CY1F.

1) Remove the 4 cylinder fixing bolts and pull out the actuator from
the guide.

2) Apply grease to the gaskets attached to the replacement
actuator (cylinder) and replace the installed gaskets with the
new ones.

3) Fit the slider of the replacement actuator into the recessed part
of the slide table. Align the surface C (on the side with round
mounting holes) of the end cover of the replacement actuator
and surface D of the stepped part on the guide.

4) In the condition described in (3), put surface A and surface B in
close contact with each other. Tighten the 4 cylinder fixing bolts

1. The shock absorber of series CY1F can be

replaced.

The shock absorber should be replaced as a spare part if a deline
in the energy absorption capacity is observed.

Refer to the table below about how to order a replacement shock
absorber.

Bore size (mm) No.
g RB0805-X552
15
25 RB1006-X552

2. Replacement of shock absorber

Follow the steps below to replace the shock absorber.

1) Remove the workpiece from the slide table.

2) Loosen the 4 hexagon socket head screws on the top of the
slide table and pull out the shock absorber.

3) Insert the replacement shock absorber into the slide table until it

evenly. reaches the rear end and tighten 4 hexagon socket head
screws.
Bore size Cylinder T e,
(mm) fixing bolt 9 giorg Bore size Hexagon socket Tightening t
10 (mm) head set screw 'ghtening torque
= M3 0.55 0 0.72N'm 0
M .37 t0 0.45 N-
25 M5 2.6 t0 3.5N-‘m 15 8 08710045 Nim
25 M5 0.54 10 0.64 N-m
Enlarged view of .~ . .
stepped part Suface O 3.Be careful about the tightening torque of the
i hexagon socket head screws.
Be careful excessive tightening may cause damage or malfunction
of the shock absorber. Hexagon socket
. head set screw
®
Surface @ Replacement
: shock absorber
Slide table Gasket
(apply grease)
/ Cylinder fixing bolts

Mounting hole'~._
(round hole)

Actuator
(cylinder)

(Oval hole

Enlarged view of

/Surface ®
H end cover

Enlarged view end cover

3. Be sure to fasten the cylinder fixing bolts.

1248

Fasten the cylinder fixing bolts firmly. If they become loose,
damage or malfunction may result. After replacing the actuator, be
sure to conduct a test run before actually using the product.

] Service Life and Replacement Period of Shock Absorber \

/\ Caution

1. Allowable operating cycle under the specifi-

cations set in this catalog is shown below.

1.2 million times RBO8[_1[]

2 million times RB10 [ to RB2725

Note 1) Specified service life (suitable replacement period) is the value at
room temperature (20 to 25°C). The period may vary depending on
the temperature and other conditions. In some cases the absorber
may need to be replaced before the allowable operating cycle
above.

ZS\NC



Clean Rodless Cylinder

Series CYP
215, 032

Magnetically coupled rodless cylinder for transfer in clean environments. .~

1249
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A magnetically coupled rodless cylinder that can

Low particle generation: 1/20

(compared to previous series)

® High cleanliness is achieved with non-contact
construction of the cylinder tube exterior and a
stainless steel linear guide (specially treated).

@ Particle generation has been reduced to 1/20
compared to series 12-CY3B (previous SMC
product) even without vacuum suction.

10°

104 < \
Class M3.5
[CIars100]
10° +- i
G \ Class M2.5
[Class10]

N

Stainless steel linear
guide (specially treated)

The specially treated linear guide
achieves low particulate generation,
high linearity and high precision.

Non-contact construction

10" CI%SIS M11 5 \ There is no particulate generation from sliding, because the
[Class1] \) construction avoids contact between the cylinder tube’s
exterior surface and the slide table’s interior surface.

0.01 0.1 1 10
Particle diameter (um)

Particle concentration (particles/m?)
3

No contact

Slide table

Note 1) This chart indicates the level of cleanliness inside the measurement chamber.

Note 2) The vertical axis shows the number of particles per unit volume (1 mq) of air which
are no smaller than the particle size shown on the horizontal axis.

Note 3) The gray lines show the upper concentration limit of the cleanliness class based
on Fed.Std.209E-1992. .

Note 4) The plots indicate the 95% upper reliability limit value for time series data up to Cylinder tube
500 thousand operation cycles. (Cylinder: CYP32-200, Workpiece weight: 5 kg,
Average speed: 200 mm/s)

Note 5) The data above provide a guide for selection but is not guaranteed.

Piping port variations provide a high
degree of freedom

Piping port positions can be selected to accommodate the installation.

L R S
c d Operating direction e f h 9
[ «Left Right— T T

pea 1L
Note) Plugs are installed in ports other than those indicated for the model.
Model Nil L R S
Piping port position| a b c d e f g h
Operating direction | Right | Left | Right | Left | Right | Left | Right | Left

Cleaned, assembled and double

packaged in a clean room

1250 SMC

O



be used for transfer in clean environments

Long stroke
(Max. 700 mm)

Special cylinder tube

A special cylinder tube is employed using
extruded aluminum material. Even long
strokes are not subject to deflection because
of direct attachment to the cylinder body, and
non-contact construction is achieved through
combination with a linear guide.

0000000 NI
20V o pp g p a oo oo IS

Shock-free

A sine cushion is used at the end of the stroke.
Smooth acceleration and deceleration are possible
at 5 m/s2 or less.

Sine cushion

|

A \

S

s

Stroke adjustment screw

Stroke adjustment

The stroke adjustment screw
allows fine control of the stroke
(£1 mm on each side)

B Series Variations

Standard products

,_
o}
=

Light Load weight Heavy

Bore size (mm)
6 |10(/15/20|25(32(40 (50|63
_ | ——n !

N

i

= For details about series 12-, refer to the catalog, “SMC Pneumatic Clean Series.”

SMC 1251

O



Series CYP
Model Selection 1

Caution on Design (1)

The load mass allowable moment differs depending on the workpiece mounting method, cylinder mounting orientation and piston speed.
In making a determination of usability, do not allow the sum (Zan) of the load factors (cin) for each mass and moment to exceed “1”.

>0ln =

Load mass (m)

Static moment (M)

Dynamic moment (Me)

Max. load mass (m max)

Allowable static moment (M max)

Allowable dynamic moment (Me max) ™

Load Mass

Max. load mass (kg)

Model M max
CYP15 1
CYP32 5

Moment

Allowable moment
(Static moment/Dynamic moment)

M3

M Pich moment

Mi=mxgx(L+B)x103

-
]

N
L
| '] "
VRN
m
m

Mz (N-m)
VN Model M1 | M2 | M3
[ FH ] CYP15 0.3 0.6 (0.3
L] ] cyp32 [3 |43
Static Moment Moment generated by the workpiece weight even when the cylinder is stopped
H Roll moment B Yaw moment
M2=mxgx(L+B)x10-3 M3=mxgx(L+A)x10-3
(mm)
! m Model A B
L B CYP15 | 16.5 | 25.5
L A CYP32 | 27.0 | 48.0
1 \ "MizaMomentNml
M2 T T ‘ o 'm : Load mass [kg] !
I Ms ﬁ 'L : Distance to load center of gravity [mm]
[__J . A,B :Distance to guide shaft [mm] !
:{ F: g : Gravitational acceleration [9.8 m/s?] !
mxg ﬂ 7777777777777777777777777777777777

\Guide shaft mounting surface

mxg

Dynamic Moment Moment generated by the load equivalent to impact at the stroke end

We=5x103xmxgxU m : Load mass [kg]

H Pich moment

Me1= 1/3* - We (L + B) - 10-3

We: Load equivalent to impact [N]  U: Max. speed [mm/s] !
g: Gravitational acceleration [9.8 m/s?] |

H Yaw moment
Mes=1/3* - We (L + A) - 103

\. Guide central axis
Cylinder central axis

= Average load coefficient T (;m)
Me+ Mes CYP15 | 165 | 25,5
— CYP32 | 27.0 | 48.0
[
We = [ Wel{— ]
| -
T I
=! ; = m ]
™\ Guide shaft mounting surface T . 1 Cylinder central axis
< M
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Series CYP
Model Selection 2

Selection Calculation

The selection calculation finds the load factors (Oln) of the items below, where the total (X0tn) does not exceed 1.
’ 2 0n =01+ O+ Ola<1

ltem Load factor 0tn Note

Review m

1. Max. load mass Ol1 = m/mmax Mmax is the maximum load mass

2. Static moment Ol2 = M/Mmax Review M1, M2, M
Mmax is the allowable moment

3. Dynamic moment O3 = Me/Memax Review Me1, Mes

Memax is the allowable moment
Calculation Example

Operating Conditions

Cylinder: CYP32

Mounting: Horizontal wall mounting

Maximum speed: U = 300 [mm/s]

Load mass: m = 1 [kg] (excluding mass of arm section)
L1 =50 [mm]

L2 =50 [mm]

ltem Load factor Oln Note

M2=m-g-(L1+B) 103
=1-9.8-(50+48)-103
=0.96 [N-m]

Ol2 = M2/M2 max
=0.96/4
=0.24

mxg

Review M2.
Since M1 & M3 are not generated,
review is unnecessary.

M

L

Guide shaft mounting surface A

1. Maximum 3 m
load mass 3 n ol1 = Mm/mMmax
= =15 Review m.
L1 LP
)
L1

=0.20
2. Static moment Hj

B

We =5x103m-g-U
=5x103-1.9.8-300
’Mga =147 [N]
w3 Mes=1/3 - We (L2+A) - 10-3
We <= EE ] =1/3-14.7 - (50 + 27) - 10-3 Review Mes.
y ‘ 1 =0.38 [N-m]
i 03 = Me3/Me3 max
| L I A\ =0.38/3

3. Dynamic moment

]

< Guide central axis =0.13

Me1

We smmm W Me1=1/3-We - (L1 +B) - 10-3
=1/3-14.7 - (50 + 48) - 10-3
[ l =0.48 [N-m]

1 N Guide shaft Ol =Me1/Met max

o mounting surface =0.48/3

=0.16

L1

Review Me1.

ZOoin = Ol + Ol2 + O3 + Ol4
=0.20+0.24 +0.13+0.16
=0.73
20n = 0.73 <1 Therefore it can be used.
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Series CYP

Model Selection 3

|

Caution on Design (2)

Table Deflection Note)

Table deflection due to
pitch moment load

Table deflection due to
roll moment load

Table deflection due to
yaw moment load

v LA lF i Guide central axis
- lA I J _
::—U L : - = —— g
Guide central axis [
Mi=FxL A
M2=F x L M3=FxL
Note) Displacement of Section A when force acts on Section F
CYP15 (M) CYP15 (M2) CYP15 (M3)
0.05 / 0.05 0.05 /
= 0.04 = 0.04 = 0.04
€ € €
E E i E
< 003 < 003 < 003
k] k<] k<]
= 0.02 = 0.02 = 0.02
8 / 8 d 3 /
0.01 0.01 0.01
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3
Moment (N-m) Moment (N-m) Moment (N-m)
CYP32 (M1) CYP32 (M2) CYP32 (M3)
0.05 0.05 0.05
= 0.04 —=0.04 = 0.04
£ £ €
£ / 3 pd £ /
0.03 / 0.03 0.03 /
c c - c
S S / S
% 0.02 74 % 0.02 % 0.02 74
o / o o /
001 001 < 001
0 0.5 1 15 2 0 05 1 15 2 0 05 1 15 2
Moment (N-m) Moment (N-m) Moment (N-m)

Note) Extend lines in the graphs to indicate amount of deflection when moments larger than the above are applied.

Vertical Operation

Intermediate Stop

When using in vertical operation, prevention of
workpiece dropping due to breaking of the
magnetic coupling should be considered. The
allowable load mass and maximum operating
pressure should be as shown in the table
below.

When the cylinder is mounted vertically or
sideling, a slider may move downwards due to
the self-weight or workpiece mass. If an

The cushion effect (smooth start-up, soft stop) exists only before the stroke end in the stroke ranges
indicated in the table below.

The cushion effect (smooth start-up, soft stop) cannot be obtained in an intermediate stop or return
from an intermediate stop using an external stopper, etc.

When using an intermediate stop considering the above information, implement measures to prevent
particulate generation and set the operating pressure to no more than 0.3 MPa.

Cushion Stroke

accurate stopping position is required at the Model Stroke
stroke end or the middle of stroke, use an (mm)
external stopper to secure the accurate CYP15 25
positioning. CYP32 30
Allowable Maximum
load mass operating pressure
il mv (kg) Pv (MPa)
CYP15 1 03
CYP32 5
1254
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Clean Rodless Cylinder

Series CYP

o015, 032

How to Order

CYP[15/-|200|| |-|Y7BW

lNumber of auto switches
Clean room rodless cylinder Nil 2 pcs.
S 1 pc.
n “n” pcs.
Bore size
15| 15mm .
32| 32mm ¢ Auto switch

[ Nil__ [ without auto switch (Built-in magnet) |
For the applicable auto switch model, refer

Standard stroke ¢ to the table below.
Bore size (mm) Standard stroke (mm) +Piping port location
100, 150, 200, 250, 300, 350 : e :
15, 32 ’ ’ ’ ’ ’ . a | Operating direction: Right
400, 450, 500, 600, 700 Nil perating direction: 219
- - - b | Operating direction: Left
Note 1) Please_ consult with SMC if the maximum ¢ | Operating direction: Right
stroke is exceeded. L a0 tina direction: Left
Note 2) Intermediate strokes are available as a pera !ng frec fon. 6_’
special order. R e | Operating direction: Right
f | Operating direction: Left
s g | Operating direction: Right
h | Operating direction: Left
Piping Port Locaition
L R S
c d Operating direction € f h 9
<left Right> | HEE
| [ ¢ |
\ \ Al &
+ A l ¢ ¢
= $ L& w
& &
Note) Plugs are installed in ports other than those indicated for the model.
Applicable Auto Switch
s e | | Indi- Wi Load voltage Auto switch model |Lead wire length (mm)* i
i trica iring - e re-wire .
Type fu?\gglsn 2& cator (Out Electrical entry direction| 0.5 3 5 Applicable load
h put) DC AC : connector
Y llight Perpendicular] In-line | (Nil) | (L) 2
3-wire (NPN) sV 12V Y69A | Y59A | @ [ O ©) I cireuit
circui
— 3-wire (PNP) ’ Y7PV | Y7P [ [ O O
Solid state 2-wire 12V Y69B | Y59B [} o O O — | Relay,
switch - — Grommet | Yes - 24V — PLC
Diagnostic 3-wire (NPN) 5V 12V Y7NWV | YZNW | @ [ O O I circuit
PN , - - ircui
'?g'-gitllgrn 3-wire (PNP) Y7PWV | Y7PW | @ ® O
indication) 2-wire 12V Y7BWV | Y7ZBW | @ (J O C —
v 3-wire — 5V — — Z76 [ J [ J — — IC circuit| —
es
Reed switch — Grommet . 12V 100 V — 273 [ ] [ ] [ J — — Relay
2-wire 24V — ’
No 5V, 12V [100Vorless — 280 [ ) [} — — IC circuit| PLC
= Lead wire length symbols: 0.5 meeeeees Nil (Example) Y7BW
3m - L Y7BWL
5 M z Y7BWZ
=x Auto switches marked with a “O” symbol are produced upon receipt of order.
* Refer to pages 1328 and 1329 for the details of auto switches with a pre-wired connector.
* Normally closed (NC = b contact) solid state auto switches (D-Y7G/Y7H types) are also available. Refer to page 1292 for details.
= Auto switches are shipped together, (but not assembled).
1255
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Series CYP

1256

"

Specifications
Bore size (mm) 15 32

Fluid Note 1) Air/Inert gas

Action Double acting

Proof pressure 0.5MPa

Operating pressure range 0.05 to 0.3MPa
Ambient and fluid temperature -10 to 60°C

Piston speed (Max.) Note 2) 50 to 300mm/s

Lubrication

Not required (Non-lube)

Stroke adjustment

+1mm on each side (+2mm total)

Cushion Sine cushion (Air cushion)
Port size M5 x 0.8 Rc (PT) 1/8
Magnet holding force (N) 59 268

Note 1) Air is recommended for the operating environmental atmosphere and operating fluid. When
using other fluids and inert gas, contact SMC for the product service life since it may vary.

Note 2) The piston speed above indicates the maximum speed. It takes approx. 0.5 seconds for a single
side and approx. 1 second for both sides for a sliding table to move through the cushion stroke

starting from the stroke end.

Mass
(kg)
Standard stroke (mm)
Model
100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700
CYP15 1.2 14 |16 | 1.7 | 19 | 20 | 22 24 | 25 | 28 3.2
CYP32 42 | 46 | 50 | 55 |59 |63 |67 |71 | 75|83 | 91

Theoretical Output

(N)

Bore size |Piston area| Operating pressure (MPa)
(mm) (mm) 0.1 02 | 03
15 176 18 35 53
32 804 80 161 241

O
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Construction

Clean Rodless Cylinder Series C YP

CYP15

Component Parts

No. Description Material Note No. Description Material Note
1 | Magnet A — 23 | Cylinder tube gasket NBR
Piston side yoke Rolled steel plate Zinc chromated 24 | O-ring NBR
3 | Piston Brass/Aluminum alloy | @15 Electroless nickel 25 | O-ring NBR
plated, 232: Chromated 26 | Steel ball Carbon steel
4 | Piston seal NBR 27 | Bumper Polyurethane
5 | Wearring A Special resin 28 | Hexagon socket head set screw | Chrome molybdenum steel Nickel plated
6 | Wear ring Special resin 29 | Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated
7 | Shaft Stainless steel 30 | Round head Phillips screw Stainless steel Nickel plated
8 | Cushion ring Stainless steel/Brass |015: Electroless nickel plated 31 | Hexagon socket head plug | Chrome molybdenum steel Nickel plated
9 | Magnet B — 32 | Linear guide Stainless steel
10 | External slider side yoke Rolled steel Electroless nickel plated 33 | Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated
11 | Hold spacer Aluminum alloy Electroless nickel plated 34 | Body Aluminum alloy Clear hard anodized
12 | Slide table Aluminum alloy Electroless nickel plated 35 | Cylinder tube Aluminum alloy Hard anodized
13 | Insertion guide plate Stainless steel 36 | Tube attaching bracket Aluminum alloy Clear hard anodized
14 | Round head Phillips screw Carbon steel Nickel plated 37 | Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated
15 | Magnet — 38 | Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated
16 | Side plate A Aluminum alloy Electroless nickel plated 39 | Top cover Aluminum alloy Clear hard anodized
17 | Side plate B Aluminum alloy Electroless nickel plated 40 | Cushion seal holder Aluminum alloy Chromated
18 | Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 41 | Bumper Urethane CYP32 only
19 | Plate A Aluminum alloy Clear hard anodized 42 | O-ring NBR
20 | Plate B Aluminum alloy Clear hard anodized 43 | Type C retaining ring for axis Carbon tool steel
21 | Cushion seal NBR 44 | O-ring NBR
22 | Inner cover Aluminum alloy Clear hard anodized 45 | Retaining plate Aluminum alloy CYP15 only
1257
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Series CYP

Dimensions

oE
Depth ED
TY L 4x MM
Thread T
K PA —
depth M 4 x Counterbore dia gB
F. 4xoLD Counterbore depth C
O ’
- - 3
N @
L1 o
= |
Guide central axis =
< E depth EK
Q + Stroke G
Z + Stroke
Stroke adjustment screw Note 3)
(inner cover) Plug Plug
[P (port c)] [P (port e)]
LW o Plug
A A P (port a) 0.5 N0 2) Operating direction 0.5 o2
\ P (port b) T am Plu
Auto switch F 9
i mounting groove T . [P (port h)]
N AL
ol @ /éfir 1 N
T o 3 : i
: $oest e et Re
J@ | e Ii £ NI %I 1T
wB I_J 4xd E_\\ Plug wB
WA Plug B Depth JK 18| [P (POrtf) WA
R [P (port d)] R
w
Inner cover Note 3)
holding screw
(mm)
Model A B C E ED | EK | F G H |HA |HB |HG | HI | HL | HP | HS | HT J JK| K L

CYP15 8 | 95| 54 |4H9 "% | 95| 4 |125| 65 | 45 [195| 85| 85| 23 (38644 |27 [195| M6x1 10 | 21 | 67
CYP32 12 |14 | 86 | 6H9 5% |13 6 |25 [ 85| 75 |39 [19 |19 39 [64.9(735|495(39 | MI0Ox15 | 12 | 20 | 90

Model LD | LW MM M | N P PA|PB| Q |lQW| R T |TA|TB| W [WA|WB| Y Z | ZZ
CYP15 5.6 69 | M4x0.7 6 45 | M5x0.8 | 25 60 | 105 | 48 |45 23 | 13 | 18 69 | 32 | 17 | 25 | 118 | 16.5
CYP32 9.2 | 115 M6 x 1 8 7.5 |Rc(PT)1/8| 50 | 100 | 138 | 87 |79.5| 29 | 17 | 22 | 115 | 46 | 27 | 3.5 | 155 | 29

Note 1) These dimension drawings indicate the case of piping port location “Nil”.
Note 2) These dimensions indicate the protruding portion of the bumper.
Note 3) Refer to “Specific Product Precautions” [Cushion Effect (Sine Cushion) and Stroke Adjustment] on page 1261.

Model Nil L R S
Piping port location | a b c d e f g h
Operating direction | Right | Left | Right | Left | Right | Left | Right | Left

1258
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Clean Rodless Cylinder Series C YP

Proper Auto Switch Mounting Position Detection Operating Range
(Detedtion at stroke end)
Auto switch g-z;gav
A B model .
D-z70] D-Y501
D-Z80 D-Yé[l
i T Cylinder model D-Y7P
I [ D-Y7PV
— — ' — — CYP15 6.5 25
) X CYP32 95 3
D @ @ [j Note) Operating ranges are standards including
@ @ 0 hysteresis, and are not guaranteed. (variations on
" ' the order of £30%)
Large variations may occur depending on the
surrounding environment.
Proper Auto Switch Mounting Position
Auto switch A B
model D-Y5[] D-Y5L!
D-z70] D-Y7OW D-Yé[ D-z70J D-Y7OW D-Yé[
D-Z80 D-Y7OWV | D-Y7P D-Z80 D-Y7OWV | D-Y7P
Cylinder model D-Y7PV D-Y7PV
CYP15 245 93.5
CYP32 33 122

Note) Adjust the auto switch after confirming the operating conditions in the actual setting.

Mounting of Auto Switch

When mounting auto switches, they should be
inserted into the cylinder's auto switch
installation groove from the direction shown

in the drawing on the right. After setting
in the mounting position, use a flat
head watchmaker’s screwdriver
to tighten the auto switch
mounting screw which is
included.

Auto switch

Auto switch mounting screw Watchmaker's
(included with auto switch)

screwdriver

Note) When tightening the auto switch mounting screw (included with the auto switch), use a watchmaker’s
screwdriver with a handle about 5 to 6 mm in diameter. The tightening torque should be
approximately 0.05 to 0.1 N-m.

1259
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Series CYP

Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 1

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

|

Handling \

|

Operation

/A Caution

1. Open the inner package of the double packaged

clean series inside a clean room or other clean
environment.

2. Perform parts replacement and disassembly work in

a clean room after exhausting compressed air in the
piping outside the clean room.

|

Mounting

/\ Caution

1.Take care to avoid striking the cylinder tube with
other objects or handling it in a way that could
cause deformation.

The cylinder tube and slider units have a non-contact
construction. For this reason, even a slight deformation or
slippage of position can cause malfunction and loss of
durability, as well as a danger of degrading the particulate
generation characteristics.

2. Do not scratch or gouge the linear guide by striking

it with other objects.

Since the linear guide is specially treated for maximum
suppression of particulate generation due to sliding, even a
slight scratch can cause malfunction and loss of durability, as
well as a danger of degrading the particulate generation
characteristics.

3. Since the slide table is supported by precision

bearings, do not apply strong impacts or excessive

moment when mounting workpieces.
The slide table may contact with the cylinder tube.

4. Be sure to operate the cylinder with the plates on

both sides secured.
Avoid applications in which the slide table or only one plate is
secured.

5.When changing the ports to be used, be sure that

unused ports are securely sealed.

Take sufficient care in sealing unused ports, because if ports
are not properly sealed air can leak from the ports and
particulate generation characteristics can be degraded.

6. Do not loosen the bolts that fix the block of the

linear guide and slide table.
The slide table may contact with the cylinder tube.

7.1t is recommended to place the load's center of

1260

gravity on the cylinder linear guide.

The linear guide position is off-set from the cylinder center
axis, so it is recommended to place the load’s center of gravity
on the linear guide.

O

/A Caution

1.The maximum operating pressure for the clean

rodless cylinder is 0.3 MPa.

If the maximum operating pressure of 0.3 MPa for the clean
rodless cylinder is exceeded, the magnetic coupling can be
broken, causing a danger of malfunction or degradation of
particulate generation characteristics, etc.

2.The product can be used with a direct load applied

within the allowable range, but careful alignment is
necessary when connecting to a load having an
external guide mechanism.

Since alignment variations increase as the stroke gets longer,
use a connection method which can absorb these variations
and consider measures to control particulate generation.

3.When used for vertical operation, use caution

regarding possible dropping due to separation of
the magnetic coupling.

When used for vertical operation, use caution as there is a
possibility of dropping due to separation of the magnetic
coupling if a load (pressure) greater than the allowable value is
applied.

4. Do not operate with the magnetic coupling out of

position.

If the magnetic coupling is out of position, push the external
slider by hand (or the piston slider with air pressure) back to
the proper position at the stroke end.

5. Do not supply lubrication, as this is a non-lube

product.

The interior of the cylinder is lubricated at the factory, and
lubrication with turbine oil, etc., will not satisfy the product's
specifications.

SVC
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Series CYP

Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 2

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator

|

Speed Adjustment |

]Cushion Effect (Sine Cushion) and Stroke Adjustment

/\ Caution

1. A throttle valve for clean room use is recommended

for speed adjustment. (Please consult with SMC
regarding equipment and methods to be used.)
Speed adjustment can also be performed with a meter-in or
meter-out type speed controller for clean room use, but it may
not be possible to obtain smooth starting and stopping
operation.

Throttle Valves and Dual Speed Controllers for Recommended
Speed Adjustment of CYP Cylinders

Series Model
Throttle valve CYP15 CYP32
Metal body | Elbowtype  |10-AS1200-M5-X216 10-AS2200-01-X214
piping type | In-inetype | 10-AS1000-M5-X214 10-AS2000-01-X209
10-AS1201F-M5-04-X214 | 10-AS2201F-01-04-X214
Elbowtype 44 4 o1501F-M5-06-X214 | 10-AS2201F-01-06-X214
(throttle valve)
10-AS2201F-01-08-X214
Resin body| 10-AS1301F-M5-04-X214 | 10-AS2301F-01-04-X214
with (L:::‘éft:g;x,‘g 10-AS1301F-M5-06-X214 | 10-AS2301F-01-06-X214
One-touch 10-AS2301F-01-08-X214
fitting

In-line type
(throttle valve)

10-AS1001F-04-X214

10-AS2001F-04-X214

10-AS1001F-06-X214

10-AS2001F-06-X214

Dual type
(speed controller)

10-ASD230F-M5-04

10-ASD330F-01-06

10-ASD230F-M5-06

10-ASD330F-01-08

Elbow type/Brass
(throttle valve)

AS1201FPQ-M5-04-X214

AS2201FPQ-01-04-X214

AS1201FPQ-M5-06-X214

AS2201FPQ-01-06-X214

Stainless steel 304
(throttle valve)

g:: gﬁi: — AS2201FPQ-01-08-X214
fitting Elbow type/ AS1201FPG-M5-04-X214 | AS2201FPG-01-04-X214

AS1201FPG-M5-06-X214

AS2201FPG-01-06-X214

AS2201FPG-01-08-X214

Note 1) Refer to Back Page 10 (How to Use Clean Series) for the selection of the

metal body piping type and the cylinders with a resin-body one-touch

fitting.

1.

2.

/\ Caution

A sine cushion (smooth start, soft stop) function is
included in the standard specifications.

Due to the nature of a sine cushion, adjustment of the cushion
effect is not possible. There is no cushion needle adjustment
as in the case of conventional cushion mechanisms.

The stroke end adjustment is a mechanism to adapt
the slide table’s stroke end position to a mechanical
stopper on other equipment, etc.

(Adjustment range: Total of both sides +2 mm) To

ensure safety, perform adjustment after shutting off

the drive air, releasing the residual pressure and
implementing drop prevention measures, etc.

1) Loosen the inner cover holding screw with a hexagon
wrench. (When adjusting strokes, be sure to adjust after
loosening set screws. If rotating stroke adjustment screws
without loosening them, hexagon holes for adjustment
screws may deform and stroke adjustment cannot be
performed.)

2) To match the position with a mechanical stopper on other
equipment, etc., rotate the stroke adjustment screws of the
inner cover with a hexagon wrench and move the inner
cover back and forth in the axial direction. Approximately 1
mm of adjustment is possible with one rotation. (Stroke
adjustment screw rotational direction: Left rotation —
+stroke, Right rotation — —stroke)

3) The maximum adjustment on one side is £1 mm. A total
adjustment of approximately 2 mm is possible using both
sides.

4) After adjusting the set stroke, tighten the inner cover holding
screw with a hexagon wrench.

Note 2) Refer to the Pneumatic Clean Series (fittings for air line equipment) for
the fittings used for the metal body piping type.

2.In the case of vertical mounting, a system with a

reduced pressure supply circuit installed on the
down side is recommended. (This is effective
against upward starting delays and for conservation
of air.)

O

Inner Cover Holding Screw Tightening Torque [N-m]
and Hexagon Wrench

Model

Inner cover holding screw

Stroke adjustment screw|

Screw size

Tightening
torque

Hexagon wrench
(Nominal size)

Hexagon wrench
(Nominal size)

CYP15

M3 x 0.5

0.3

1.5

2.5

CYP32

M6 x 1

2.45

3

4

SVC

Stroke adjustment screw
(inner cover)

Hexagon
wrench

Hexagon

wrench
N,

direction direction

Inner cover
holding screw
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Series CYP
Specific Product Precautions 3
Be sure to read before handing.

Refer to front matters 54 and 55 for Safety Instructions and pages 3 to 11 for Actuator
and Auto Switch Precautions.

] Maintenance \ ] Particulate Generation Characteristics

/\ Caution

1. Never disassemble the cylinder tube or linear guide,

etc.

If disassembled, the slide table may touch the outside surface
of the cylinder tube resulting in a degradation of particulate
generation characteristics.

2. Cylinder maintenance should be performed roughly
at the operating cycle of 500 thousand or operating
distance of 400 km.

A\ Caution

1.In order to maintain the particulate generation
grade, use operation of 500 thousand cycles or
travel distance of about 400 km as a standard.
(Graph (1) below)
If operation is continued beyond the recommended values,
lubrication failure of the linear guide and loss of particulate
generation characteristics may occur.

Graph (1)
100

50
40

20

Total operation cycles (10,000)
w
S

10
100 200 300 400 500 700 1000

Stroke (mm)

Graph (2)
10° ‘

10* \ Class M3.5
\ [Class100]

10° ‘
\ Class M2.5
[Class10]
102 |

O

Particle concentration (particles/m3)

Class M1.5
10’ [Class1] N
10°
0.01 0.1 1 10

Particle diameter (um)

Note 1) This chart indicates the level of cleanliness inside the
measurement chamber.

Note 2) The vertical axis shows the number of particles per unit
volume (1 m3) of air which are no smaller than the
particle size shown on the horizontal axis.

Note 3) The gray lines show the upper concentration limit of the
cleanliness class based on Fed. Std. 209E-1992.

Note 4) The plots indicate the 95% upper reliability limit value for
time series data up to 500 thousand operation cycles.
(Cylinder: CYP32-200, Workpiece weight: 5 kg, Average
speed: 200 mm/s)

Note 5) The data above provides a guide for selection but is not
guaranteed.

2.When the amount of grease at the linear guide is
insufficient depending on the operating conditions,
regular application of grease is recommended.
In such cases, the amount of dust may temporarily increase.
After operating the cylinder for a short period of time,
increased dust gradually decreases.

1262 SMC

O



Rodless Cylinder for Vacuum

Series CYV

215, 232

Air cylinder for transfer in vacuum environments (1.3 x 10* Pa) o

Vacuum chamber
(Transfer unit)

~_Series CYV

(Conceptual drawing)

Note) The illustration above is an example showing how to install the rodless cylinder.

Simplifies and reduces the size
of equipment
Since the cylinder can be installed inside a vacuum

chamber, it contributes to simplifying and reducing the
size of a transfer system.

However, it is only an image, and does not satisfy all the required conditions for using a vacuum chamber.
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wm Al cylinder for transter

Carefully designed for low particulate generation,

Low particulate/ﬂwr/atign

Average particle generation (particles > 0.1 u) iS
O . 1 pa rt i C I eSICVC I e. (Atmospheric conditions)

Note 1) This data indicates deterioration with age of the aver-
age number of particles per operation under the follow-
ing test conditions.
<Test conditions>
¢ Cylinder: CYV32-100 * Workpiece mass: 5 kg
* Average speed: 100 mm/s
* Measurement environment: Operation in the atmos-

phere afterbaking at 150°C for 48 hours.

Note 2) This data is considered typical but not guaranteed.

Note 3) A particulate generation test has been conducted in a
vacuum environment of 10-° Pa.

o
=}

o Particulate generation [particles/cycle]

. colat .
% Stainless steel
0 bttt 3 £ ¢ linear guide &

0 100000 200000 1000000
Operation cycles

low particulate generation
vacuum grease

Particulate generation from the linear
guide unit has been reduced with the use
of a stainless steel linear guide and low
particulate generating vacuum grease.

$gu\ate %,

g
3 ~ § Non-contact construction
>

e

There is no particulate generation
due to friction, since the construction
does not allow contact between the
cylinder tube’s exterior surface and

é\g\)\ate %,
the slide table’s internal surface. 3¢ B

L

=
R S 2

Reduced initial
particulate
generation

Cleaned, assembled,
inspected and first-
stage packaged in a
clean environment.

o,
=
N
No contact

Cylinder tube

Special cylinder tube
Long stroke
(Max. 700 mm)

A special cylinder tube using extru-
ded aluminum material is employed.

No deflection or contact occurs even
for long strokes, since the cylinder is
rigidly attached to the base and the
slide table is independently supported o\

by a linear guide. c‘é“ %,
- (=% . .
5 &k s Low particulate generation at the stroke ends
Particulate generation [—
has been reduced at | €
the stroke ends by re- | ‘5’5
ducing impact using a | §
sine cushion and by %
stopping the stroke | &
using an internal stop- g
per. E0%, 100 150 200 250 300
Speed [mm/s]
Relationship between speed and impact acceleration
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In vacuum environments (s x - ra

low leakage, and low outgassing.

Low leakage
Leakage: 1.3 X 107/ Paom3/sec or less

(at normal temperatures, excluding gas permeation)

107 I
\Standard value
oy Note 1) The data indicates the leakage
g 8 measured in a vacuum environ-
T 10 ment of 107° Pa.
D_t'“ Note 2) The leakage test result shown is
= based on a test conducted for
% 10 minutes after the cylinder
g 109 was pressurized with helium at
L.E Leakage test result 01 MPa.
9 u Note 3) This data is considered typical
but not guaranteed.
10-10
0 5 10
Time [min]
‘s\ea/re @\ea/re
(9 [+) H
< 4 % Employs a mag- ~ gy %»0-ring seals separate vacuum and atmosphere
neticallv coupled Static O-ring seals are used . \
v y - P v for all the seals between ! ‘
rodless cylmder vacuum and atmosphere.
. . Note 1) The chart above shows the leakage test
with no air leak- results based on a test conducted using this

. cylinder construction.

age from mOV|ng Note 2) To allow fine stroke adjustments, O-ring
seals are installed to separate vacuum and
parts atmosphere. Please consult with SMC if the . \
sealing method needs to be altered. O-ring seal

. Fine adjustments
Reduced outgassing at the end of the stroke
&%, Resin materials Fine adjustments between —2 to
s Oltgy Reduction of outgassing g % eliminated 0 mm can be made on one side

(—4 to 0 mm for both sides).

5 1 % due to surface treatment Laser marking is employed for

the model designation.
All the external parts (made of .|g : _

aluminum alloy) such as the body
and slide table are electroless
nickel plated.

Furthermore, external magnets are

coated with titanium nitride.

Note 1) Please consult with SMC if other
specifications for surface treatment
are required.

Hexagon wrench

ZS\VC 121



Series CYV
Model Selection 1

Caution on Design (1)

The allowable load mass moment differs depending on the workpiece mounting method, cylinder mounting orientation and piston speed.
To determine whether or not the cylinder can be operated, do not allow the sum (X0ln) of the load factors (O(n) for each mass and moment to exceed "1".

S0t Load mass (M) .\ Static moment (M) Dynamic moment (Me)
~ Max. load mass (M max) Allowable static moment (M max) Allowable dynamic moment (Me max) ~
Load Mass Moment
Allowable moment

Max. load mass (kg) o (Static moment/Dynamic moment)

Model M max Ms

CYV15 1 J : i

CYV32 5 - - ‘ ‘

l M1 M2 N-m)
VSN VN Model Mi| M2 | Ms

m m cyvis [03]06]03
CYV32 314183
Static Moment Moment generated by the workpiece weight even when the cylinder is stopped

H Pitch moment H Roll moment H Yaw moment
Mi=mxgx(L+B)x1073 Mz=mxgx (L +B)x 1073 Ms=mxgx(L+A)x1073
(mm)
M M Model A B

L B L B CYV15 | 165 | 255

L A CcYV32 [ 27.0 [ 48.0
: ] \ ‘Mi,za: Moment[Nm] !
mE M2 ( T ‘ EE im: Load mass [kg] :
M1 LJ—‘_ Ms ( [_ L Distance to load center of gravity [mm] .
| 'A,B:  Distance to guide shaft (mm) !
ﬂ Tlr :1 I: 'g: Gravitational acceleration [9.8 m/s?]

mxg ﬂ

mxg \ Guide shaft m X

mounting surface

«

\ \.Central axis of guide

Central axis of cylinder

D)V 10y [ (e 1/ [e]1 (T4 18 Moment generated by the load equivalent to impact at the stroke end

' We: Load equivalent to impact [N] U: Max. speed [mm/s] i

We=5x103xmxgxU

'M: Load mass [kg] g: Gravitational acceleration [9.8 m/s?] !
H Pitch moment H Yaw moment
Me1=1/3-We (L +B)-103* Mes=1/3-We (L +A)-103* )
- ) - mm
* Average load coefficient * Average load coefficient Viodal A B
Me: Mes CYVi5 | 165 | 255
— = CYV32 | 27.0 | 48.0
wei— £

We<[t] [——1
I e

=
Guide shaft T - 1 \Central axis of cylinder
mounting surface < Central axis of guide
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Series CYV

Model Selection 2

Selection Calculation

The selection calculation finds the load factors (0ln) of the items below, where the total (X0ln) does not exceed "1".

’ 20n =01+ Ol2+ Ola< 1

|

ltem Load factor Oln

Note

EMax. load mass Ol1 = m/m max

Review m.
M max is the maximum load mass.

Hstatic moment Ol2 = M/M max

Review M1, M2, M3.
M max is the allowable moment.

EDynamic moment O(3 = Me/Me max

Review Me1, Mes.
Me max is the allowable moment.

Calculation Example

Operating Conditions
Cylinder: CYV32

Mounting: Horizontal wall mounting

Maximum speed: U = 300 [mm/s]

1

=0.96 [N-m]

02 = M2/M2 max

=0.96/4
=0.24

Since M1 and M3 are not generated,

review is unnecessary.

Load mass: m = 1 [kg] (excluding mass of the arm section)
L1 =50 [mm]
L2 =50 [mm]
Item Load factor Oln Note
EMaximum , m
load mass 3 H1 01 = m/m max
= =1/5 Review m.
H =0.20
L1
HStatic moment mxg| Me=m-g-(Li+B)-10°
=1.9.8-(50+48) 107 Review M.
Jm
le

Guide shaft mounting suﬁaceA B

EIDynamic moment
Me3

We «mmm PDFW jf
— L

We =5x10%.m-g-U

=5x102.1.9.8-300
=14.7[N]

Mes=1/3 - We (L2 + A) - 1072

[ 1 ] =1/3-14.7 - (50 +27) - 10 Review Mes.
l =0.38 [N-m]
d 1 = Ol3a = Me3/Mes max
. o \Centalaxis Eppte
e1 ; =0.
— of guide
We w ) Me1 =1/3 - We - (L1+B) - 107
3 =1/3-14.7 - (50 + 48) - 107°
[ | =048 [N-m] Review Mer.
] N Ol3b = Me1/Me1 - max
@ Guide shaft =0.48/3
mounting surface =0.16

20n = Ol1 + OL2 + (Ol3a+0l3b)

The result Z0ln = 0.73 < 1 allows operation.

=0.20 + 0.24 + (0.13+0.16)

=0.73

SVC

O
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Series CYV
Model Selection 3

|

Caution on Design (2)

Table Deflection Note)

Table deflection due to pitch moment load Table deflection due to roll moment load Table deflection due to yaw moment load

&A lF G F Central axis of guide
= F L I
-
A N
L L ==
Central axis of guide n
A
Mi=FxL M2=F x L M3=Fx L
Note) Deflection: Displacement of point A when
force acts on point F
Point A:  Indicates a measurement point
CYV15 (My) CYV15 (M2) CYV15 (Ms)
0.05 / 0.05 0.05 /
0.04 0.04 0.04
£ / £ £ /
£ / £ / £ /
=~ 003 =~ 0.03 =~ 003
c / c c /
Ke] il il
8 0w 3 002 7 3 002
@ / @ / @ /
[a} [a] [a}
0.01 0.01 0.01
0 0.1 0.2 0.3 0 0.1 0.2 0.3 0 0.1 0.2 0.3
Moment (N-m) Moment (N-m) Moment (N-m)
CYV32 (my) CYV32 (M2) CYV32 (Ms)
0.05 0.05 0.05
0.04 0.04 0.04
— — V —_
: / : / - /
=~ 003 / = 0.03 / =~ 0.03 /
5 / 5 5 /
8 oo V4 3 002 3 002 V4
2 /| 3 / 3 /]
0.01 0.01 = 0.01
0 05 1 15 2 0 05 1 15 2 0 05 1 15 2

Moment (N-m)

Moment (N-m)

Moment (N-m)

Note) Extend the graph line for the deflection, if a moment other than those given above is applied.

Vertical Operation

Intermediate Stop

When using in vertical operation, prevention of
workpiece dropping due to breaking of the
magnetic coupling should be considered. The
allowable load mass and maximum operating
pressure should be as shown in the table

below.
Maximum
Model [Allowable load mass|qnerating pressure
mv (kg) Pv (MPa)
CYVi5 1 0.3
CYV32 5 ]
124

The cushion effect (smooth start-up, soft stop) is applied only before the stroke end in the stroke ran-
ges indicated in the table below.
The cushion effect (smooth start-up, soft stop) is not available an intermediate stop or return from an

intermediate stop using an external stopper, etc.

When using an intermediate stop with the above information taken into account, implement measures
to prevent particulate generation and set the operating pressure to no more than 0.3 MPa.

Cushion Stroke

Stroke
Model (mm)
CYV15 25
CYV32 30

O
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Rodless Cylinder for Vacuum

Series CYV

How to Order

cYv

15/-1200

Rodless Cylinder l

for Vacuum
Bore size Standard stroke
15 15 mm Bore size (mm) | Standard stroke (mm)
32 32 mm 100, 150, 200, 250
15, 32 300, 350, 400, 450
500, 600, 700
Specifications
Bore size (mm) 15 32
Operating environment pressure Atmosphere to 1.3 x 104 Pa (ABS)
Operating atmosphere o Air/Inert gas
Fluid Note " Air/Inert gas

Action

Double acting

Proof pressure

0.5 MPa

Operating pressure range

0.05t0 0.3 MPa

1.3 x 1077 Pa-m3/sec or less

Leakage (at normal temperatures, excluding gas permeation)
Maximum baking temperature e Noe3) 100°C
Ambient and fluid temperature -10 to 60°C

Piston speed (MAX.) \ote4

50 to 300 mm/s

Stroke adjustment

—2 to 0 mm on each side (—4 to 0 mm total)

Cushion Sine cushion (Air cushion)
Port size 5/16-24 UNF 7/16-20 UNF
Lubrication Vacuum grease for linear guide unit

and inside the cylinder tube

Note 1) Air is recommended as the operational atmosphere and fluid, but contact SMC if other inert gasses are
used, as the product life may change.
Note 2) Baking is limited to baking before cylinder operation. Cylinder operation should be with a temperature

range of -10 to 60°C.

Note 3) Contact SMC if the baking temperature will exceed 100°C.

Note 4) The piston speed listed above is the maximum piston speed. When the slide table on the stroke edge
starts moving, it will take approximately 0.5 seconds (each end) or 1 second (both ends) to slip out of

the cushion stroke.

Mass

(kg)

Standard stroke (mm)

Model
100 | 150 | 200

250 | 300 | 350 | 400 | 450 | 500 | 600 | 700

CYV15 12 | 14 | 16

1.7 | 19 | 20 | 22 | 24 | 25 | 28 | 3.2

CYV32 42 | 46 | 5.0

556 59|63 |67 |71]| 75|83 |91

Magnetic Holding Force

Theoretical Output

(N)

Bore size (mm) Magfr:)?gg ?ﬁ;dmg Bore size |Piston area|Operating pressure (MPa)
(mm) | (mm?) | o1 | 02 | 03
15 59
32 268 15 176 18 35 53
32 804 80 161 | 241

o
2
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Series CYV

Construction

CYVi5

Section E-E'

CYV32

[ JEAY
WEZ =LA SAA avawps
77
[
, -
I / @
2% / G-

B (1] - )
LK I \
\
4 %
Component Parts @ @ o

No. Description Material Note No. Description Material Note
1 | Magnet A — 22 | Inner cover Aluminum alloy Electroless nickel plated
2 | Piston side yoke Rolled steel plate Zinc chromated 23 | Cylinder tube gasket Fluororubber
3 | Piston Brass/ Aluminum alloy| Electroless nicke! plated/Chromated 24 | O-ring Fluororubber
4 | Piston seal Fluororubber 25 | O-ring Fluororubber
5 | Wear ring Special bearing 26 | Hexagon socket head set screw | Stainless steel
6 | Shaft Stainless steel 27 | Hexagon socket head cap screw|  Stainless steel
7 | Cushion ring Stainless steel/Brass|—/Electroless nickel plated 28 | Flat washer Stainless steel
8 | Magnet B — Titanium nitride coating 29 | Round head Phillips screw|  Stainless steel
9 | External slider side yoke Rolled steel Electroless nickel plated 30 | Hexagon socket head cap screw |  Stainless steel
10 | Hold spacer Aluminum alloy Electroless nickel plated 31 | Base Aluminum alloy Electroless nickel plated
11 | Slide table Aluminum alloy Electroless nickel plated 32 | Cylinder tube Aluminum alloy Electroless nickel plated
12 | Insertion guide plate Stainless steel 33 | Tube attaching bracket| Aluminum alloy Electroless nickel plated
13 | Round head Phillips screw |  Stainless steel 34 | Hexagon socket head cap screw |  Stainless steel
14 | Side plate A Aluminum alloy Electroless nickel plated 35 | Flat washer Stainless steel
15 | Side plate B Aluminum alloy Electroless nickel plated 36 | Hexagon socket head cap screw Stainless steel
16 E;,’,‘i%?g Wsocket head Stainless steel z; :Iat washer Stainlless steel :

op cover Aluminum alloy Electroless nickel plated
17 | Spring washer Stainless steel 39 | Cushion seal holder Aluminum alloy Chromated
18 | Flat washer Stainless steel 40 | O-ring Fluororubber
19 | Plate A Aluminum alloy Electroless nickel plated 41 | O-ring Fluororubber
20 | Plate B Aluminum alloy Electroless nickel plated 42 | Linear guide Stainless steel
21 | Cushion seal Fluororubber 43 | Retaining plate Aluminum alloy Hard anodized

Note) In the material and note columns of the Component Parts list above, the first description is for CYV15 and the second description is for CYV32.

126

~
=

SVC



Rodless Cylinder for Vacuum Series C YV

Dimensions
oE
LIS ¢ L Depth ED T 4 x Counterbore dia. gB
K,.PA __4xmm 4xeLD Counter bore depth C
F Thread depth M /
3 [ o2& %
3 D
- - : 3
&
o 94
W B e T Y
=2
<
w E depth EK
Q + Stroke G
Stroke adjustment screw Z + Stroke
LW (inner cover)
A
S
| |
; il | T
z L g T - ENICr
' - < 0 | i i 2N . I
Il b . ' T
il ERE Iy
R 2 x Counterbore dia. oTB TA 2xP 4xd TA
w x Counterbore dia. 0 Thread depth PC Depth JK
Counterbore depth TC (from counterbore surface)
Inner cover holding screw Note)
(mm)
Model A B C E ED | EK F G H HA | HI HL | HP J JK K L LD
CYV15 8 |105| 64| 44°0°° | 95| 4 |125| 10 | 45 | 23 | 23 | 376 |44 M6 x 1 10 | 21 | 67 | 56
CYV32 | 12 |16 [10.2| 6470%° |13 6 |25 9 | 75 | 39 | 39 [63.3|735| MI0Ox1.5 | 12 | 20 | 90 | 9.2
Model LW MM M N P PA | PB | PC Q |QW | R T TA | TB | TC | W Y V4
CYV15 69 M4 x 0.7 6 4.5 |5/16-24 UNF| 25 60 10 112 | 48 |45 30 |20 15 0.5 69 | 25 | 132
CYV32 | 115 M6 x 1 8 7.5 |7/16-20 UNF| 50 | 100 | 12 | 147 | 83 |79.5| 34 [225| 20 | 0.5 | 115 | 3.5 | 165
Note) Refer to “Cushion Effect (Sine Cushion) and Stroke Adjustment” under Specific Product Precautions on page 129.
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Series CYV

A I Specific Product Precautions 1
Be sure to read before handing.

Refer to front matters 30 and 31 for Safety Instructions.

|

| Handling |

Operation

A\ Caution

1. Open the inner package of the double packaged
clean series product inside a clean room or other
clean environment.

2. Do not install a cylinder with bare hands. Outgass-

A\ Caution

9.

Instruction manual

Mount and operate the product after thoroughly reading the
manual and understanding its contents. Also, store it where it
can be referred at any time.

ing characteristics can be degraded.

|

Operation

3. Perform parts replacement and disassembly work
inside the chamber after exhausting compressed air
in the piping to the outside of the clean room.

] Mounting \

A\ Caution

1.Take care to avoid striking the cylinder tube with
other objects or handling it in a way that could
cause deformation.
The cylinder tube and slider units have a non-contact construc-
tion. For this reason, even a slight deformation or slippage of
position can cause malfunction and loss of durability, as well
as a danger of degrading particulate generation characteris-
tics.

2. Do not scratch or gouge the linear guide by striking
it with other objects.

3. Since the slide table is supported by precision bear-
ings, do not apply strong impacts or excessive mo-

ment when mounting workpieces. i
The slide table may come into contact with the cylinder tube. 4

4. The cylinder can be operated by directly applying a

load within the allowable range. However, careful
alignment is necessary when connecting to a load
with an external guide mechanism.
Since displacement of the alignment increases as the stroke
becomes longer, consider a connection method that can ab-
sorb the displacement and does not cause interference at any
point within the stroke. Also, operate with due consideration of
measures against particulate generation.

5. Never loosen the bolt holding the linear guide block

and slide table.
Otherwise the slide table may come in contact with the cylinder
tube.

6. It is recommended that the load center of gravity is
set on top of the linear guide.
The linear guide position is offset from the cylinder's central
axis, and if the cylinder's central axis becomes the load center
of gravity, moment is applied to the cylinder and this will lower
the tolerance.

7. Be sure to operate the cylinder with the plates on
both sides secured.
Avoid applications in which the slide table or only one plate is
secured.

8. Do not use until you verify that the equipment can
be operated properly.
After mounting or repair, connect the air supply and electric
power, and then confirm proper mounting by performing appro-
priate function and leakage tests.

9.

128 SVMC
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10.

A\ Caution

1. The maximum operating pressure for the vacuum

rodless cylinder is 0.3 MPa.

If the maximum operating pressure of 0.3 MPa for the vacuum
rodless cylinder is exceeded, the magnetic coupling can be
broken, causing a danger of malfunction or degradation of
particulate generation characteristics, etc.

. When used for vertical operation, take precautions

against possible dropping due to separation of the
magnetic coupling.

When used for vertical operation, use caution as there is a
possibility of dropping due to separation of the magnetic cou-
pling if a load (pressure) greater than the allowable value is
applied.

. Do not operate with the magnetic coupling out of

position.

If the magnetic coupling is out of position, push the external
slider (or the piston slider by using air pressure) back to the
proper position at the stroke end. (When pushing the external
slider, do not push it with bare hands.)

. Do not apply lubricant, as this is a non-lube prod-

uct.

The interior of the cylinder is lubricated at the factory, and lu-
brication with turbine oil, etc., will not satisfy the product's
specifications.

. Contact SMC if greasing the linear guide.

If grease is applied to the linear guide, particle generation will
increase temporarily. However, regular greasing is recom-
mended.

. Use the cylinder in inert gas environments.

Corrosive gases may cause corrosion of a cylinder and loss of
durability.

. Be sure to use the cylinder in pressure environ-

ments from atmosphere to 1.3 x 10-4 Pa (ABS).

If used in pressure environments below these conditions,
grease applied to the guide unit will evaporate excessively
and may cause environmental contamination and loss of dur-
ability.

. Be sure to set the baking temperature (only before

the cylinder operates) to 100°C or less.

If a higher temperature is used, the grease will evaporate ex-
cessively and may cause environmental contamination and
loss of durability.

Positioning of a cylinder should be performed us-
ing an optical sensor from outside the chamber.

A positioning sensor cannot be mounted on the cylinder.
Using extremely dry air as a fluid will affect the reli-
ability (life) of the device, such as deteriorating the
lubrication characteristics of the interior, so con-
tact SMC and check.



Series CYV

Al

Be sure to read before handing.

Specific Product Precautions 2

Refer to front matters 30 and 31 for Safety Instructions.

| Fitting |

]Cushion Effect (Sine Cushion) and Stroke Adjustment\

/A Caution

1. A fitting with an O-ring is used for a high vacuum
rodless cylinder.

Use a fitting that conforms to the dimensions below, and install
it so that there is no air leakage.
‘ P (Port size)

‘ Model P (Port size)
CYV15 5/16-24 UNF
CYV32 7/16-20 UNF

2. Air blow and clean fittings and piping materials
completely with clean air to remove oil and impuri-
ties, etc., before piping.

] Speed Adjustment

A\ Caution

1. A speed controller for clean room use is recommen-
ded for speed adjustment.

2. Install the speed controller outside the chamber.

3. In case of vertical mounting, a system with a regula-
ted supply circuit installed on the down side is rec-
ommended. (This is effective against delays at the
start of upward movement and for conservation of
air.)

]Cushion Effect (Sine Cushion) and Stroke Adjustment\

/A Caution

1. A sine cushion (smooth start-up, soft stop) function
is included in the standard specifications.
Due to the nature of a sine cushion, adjustment of the cushion
effect is not possible. There is no cushion needle adjustment
as in the case of conventional cushion mechanisms.

2. The stroke adjustment is a mechanism to adapt the
slide table's stroke end position to a mechanical
stopper on other equipment, etc.

(Adjustment range: Total of both sides —4 to 0 mm)
To ensure safety, perform adjustment after shutting
off the drive air, releasing the residual pressure and
implementing drop prevention measures, etc.

1) Loosen the inner cover holding screw with a hexagon
wrench. (When adjusting the stroke, always loosen this
holding screw first. If the stroke adjustment screw is turned
before the holding screw is loosened, the adjustment
screw's hexagonal hole will change shape and stroke
adjustment will become impossible)

2) By turning the inner cover's stroke adjustment screw with
the hexagon wrench, the inner cover is moved back and
forth in an axial direction, in order to align it with devices
such as mechanical stoppers. (Stroke adjustment screw
part's turn direction: left rotaion — +stroke/right rotation —
—stroke)

A\ Caution

3) The maximum adjustment on one side is -2 to 0 mm. A
total adjustment of approximately —4 to 0 mm is possible
using both sides.

4) After completing the stroke adjustment, tighten the inner
cover holding screw with a hexagon wrench, etc.

Inner Cover Holding Screw Tightening Torques [N-m]
and Hexagon Wrench

Model Inner Cover Holding Screw Stroke adjustment screw
Screw size | Tightening torque | Hexagon wrench (nominal) {Hexagon wrench (nominal)
CYV15| M3x0.5 0.3 1.5 25
CYV32| M6x1 2.45 3 4

Plate

Stroke adjustment screw
(inner cover)

Hexagon

PN
wrench -~ N
Inner cover
holding screw
— direction w
+ direction

] Maintenance

/\ Caution

1. Never disassemble the cylinder tube or linear guide,
etc.
If disassembled, the slide table may touch the outside surface
of the cylinder tube resulting in a degradation of particulate
generation characteristics.

2. Please consult with SMC when replacing seals and
bearings (wear rings).

3. Cylinder maintanence should be performed after an
operation of 1 million cycles, or a length of 200 km.
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Series CYV
A Specific Product Precautions 3
Be sure to read before handing.

Refer to front matters 30 and 31 for Safety Instructions.

] Particulate Generation Characteristics \

A\ Caution

1.In order to maintain the particulate generation
grade, use operation of 1 million cycles or travel
distance of about 200 km as a guide. (Table (1) be-
low)
If operation is continued beyond the recommended values, lu-
brication failure of the linear guide and a degradation of partic-
ulate generation characteristics may occur.
Contact SMC if you intend to perform operation beyond the
recommended values.

Table (1)

100 N
N
N
N\

50
40 \
30 \

20

N

Total operation cycles (10,000)

10
100 200 300 400 500 700 1000

Stroke (mm)

2. Regular greasing is recommended if grease for the
linear guide section runs low because of the
operating situation.

However, particle generation will increase temporarily in the
above case. The increased particle generation will lower
gradually if operation continues for a while.
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