Magnetically Coupled Rodless Cylinder

Series CY1S

06, 010, 015, 220, 025, 632, 040

[ Weight ]

Overall
length

wax] (598 e

Max.ﬂg) [i]]ﬁ]

0.96 kg (Existing model 1.13 kg) 240 mm (Existing model 255 mm)
(CY1S 15-100 stroke) (CY1S 40-100 stroke)

TH - - -Z
Improved durability Adjustment bolt improves
Lube-retainers are mounted on the internal and external Str°ke accuracy/repeatabi"ty'

surfaces of the cylinder tube to maintain the lubrication.

Stroke position can be maintained with the adjustment bolt

External surface lube-retainers Cylinder tube positioned next to the shock absorber, so stroke adjustment
N

isn

' Internal surface lube-retainers

ot necessary.

Adjustment bolt




Series CY1S

06 ecceesseessecsceesseessecsceesteessenseeeseeeseesseeestesseesseeeseeeseesseesstesstesseesstesstesseesssesstesseesstesseessecsstesssessecsstessens

Reduced in weight

Weight is reduced with the redesign of the slide
block and reducing the thickness of the plate.

(kg)
Bore s )
6 0.34 8% 0.37
10 0.59 13% 0.68
15 0.96 15% 1.13
20 1.68 13% 1.93
25 2.02 10% 2.25
32 3.45 12% 3.94
40 5.36 14% 6.23
* At 100 stroke -
-

-

L

Plate
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Reduced in length

Overall length is reduced, but interchangeable
with the existing model.

(mm)
@v-cvyis Existing
ECLCEEIN Bilateral piping type Centralized piping type [RALCEL]

(mm) Overall length Lengih reduction Overall length Lengthreduction [Nl
6 162 6 166 2 168
10 172 8 176 4 180
15 187 10 192 5 197
20 206 9 211 4 215
25 206 9 211 4 215
32 228 10 234 4 238
40 240 15 246 9 255

* At 100 stroke

Slide block

-~

o Bilateral piping type

P2 Port
- ol
gﬁ=='? (3]
P = P
—
@ )
Q’: e o =‘.§ - 20

Operating direction
P1 Pressure is applied

< P Pressure is applied

Bilateral piping and centralized piping versions available

e Centralized piping type

P1 Port
T - .
o o - 7—:. P1 - @
©f S — >
—_— P2 p
o — »
S e e === = @O0
L— Ll T\
Operating direction P2 Port
P1 Pressure is applied
e P Pressure is applied

A
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Magnetically Coupled Rodless Cylinder

...................................................................................................................................................

,J 3-Options available for stroke adjustment
e Bumper bolt (resin tipped)

Bumper bolt

e = e ol (Same on the opposite side)

e Shock absorber + Adjustment bolt (metal ended)

- ——

-

°
]

- —

Bumper bolt

el  Adjustment bol
@ I 2 (Same on the opposite side)
_ —_—
e 8 e == Shock absorber

= (Same on the opposite side)

o

-

—————————Id .|

= : Shock absorber

® Shock absorber + Adjustment bolt (metal ended) on one side
e Bumper bolt (resin tipped) on one side

O e @ e ————————
Ly TE— 2 \Adjustment bolt
———— |

-

Improved auto switch mounting

lAuto switch can be mounted in any desired
position. (D-M9L1, D-A9L)
* The auto switch can be fixed in any desired

position with a switch spacer.
* This reduces man-hours for mounting.

H Auto switch mounting rail fitted as standard
Auto switch rail is suitable for various switch specifications.
Refer to page 1 for applicable auto switches.

\Q\ \_Switch spacer

,—/'//-

-
Auto switch

-

Shock absorber

The RJ series soft stop shock

absorbers fitted as standard J‘ﬂ E
g 4 1
e 0 W
M6 M8 M10

M14
(For @6) (For 010, 215) (For 220) (For 25) (For 232, 040)

M20




Series CY1S
Model Selection

Selection Flow Cha

Operating Conditions
D: Bore size (mm)

L: Stroke (mm)

m: Load mass (kg)

Va: Piston speed (mm/s)
P: Operating pressure (MPa)

E: Kinetic energy (J)

Mounting orientation (Horizontal, Vertical)

———  Reviewthe
loperating conditions.|

-J4-- ---------------------i-----------------_-_-----.- e

*) mh: Allowable load mass by thrust in

horizontal operation Reference
NG heck allowable | mv: Allowable load mass by thrust in
¢ f:asz gy S,t:-:sfa vertical operation Check allowable load
m < mh, mv mh, mv: See Table 1. mass by thrust.
Reference
2]

Check allowable load

NG Check allowable load
mass by stroke.

mass by stroke.
m < mst

*) mst: See Graphs (1) to (7).

Reference

NG Judgement of Consider load factor
guide load factor on guides.
\\\\\\lﬁ?s1
Bumper bolt
Adjustment bolt OK
External stopperNete23)/Yes [owe 1) Yes (Pneumatic circuit)
Inter i
stop/Method
Creck None
eck operatin: Note 4, 5) NG
preszure. 9 Check kinetic energy.
P<Ps E<Es
«) Ps: Allowable pressure #) Es: Allowable kinetic energy
Refer to page 1482. oK oK Refer to page 1482.

Model determinatio

Note 1) Stroke adjustment with either a bumper bolt or adjustment bolt is considered as an intermediate stop.
Note 2) When an intermediate stop is performed with an external stopper, consider the dynamic load as shown below.
® Bumper bolt: § = 4/100
® Shock absorber and air cushion: § = 1/100
In addition to this, check the judgement results of the guide load factor. (8: Bumper coefficient)
Note 3) When an external stopper is used in conjunction with a shock absorber, check the model selection of shock absorber separately.
Note 4) This cylinder cannot perform an intermediate stop with the pneumatic circuit in vertical operation.
The intermediate stop is only performed with a bumper bolt, adjustment bolt or external stopper.
Note 5) When an intermediate stop is performed with the pneumatic circuit, the stopping accuracy may vary significantly.
If accuracy is required, be sure to perform the intermediate stop with a bumper bolt, adjustment bolt or external stopper.
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Model Selection Series CY1S

1 Check allowable load mass by thrust.

In this series, the work load and the maximum operating pressure are restricted to prevent the magnetic coupling from being
separated. Ensure that the work load mass and operating pressure are within the values in Table 1.

Table 1. Allowable load mass by thrust and maximum operating pressure

. . Horizontal operation . . Vertical operation
Bore size (mm) | Horizontal operation |yiay “operating pressure|  Vertical operation |y operating pressure
mh [kg] Pn[MPa] Note) my [kg] Py [MPa]
6 1.8 1.0
10 3.0 27 055
15 7.0 7.0
20 12 0.70 11
25 20 18.5 0.65
32 30 30
40 50 47

Note) Without stroke adjustment

When stroke adjustment is performed with bumper bolt, adjustment bolt, or intermediate stop is performed with an external
stopper, the maximum operating pressure should be as shown in the page 1482.

2 Check allowable load mass by stroke.

In this series, guide shafts are assembled to support the load.
Deflection of the guide shaft increases due to work load mass and rolling moment (Mz2), so the work load mass and stroke is
restricted. Check that the load mass is within the allowable load mass by stroke: mst from Graphs (1) to (7) for each bore size.

[Wall mounting] [Vertical mounting]

[Horizontal mounting and Ceiling mounting]
The allowable load mass by stroke range varies depending on
the y direction of the loads center of gravity.

The allowable load mass by stroke range varies depending Load mass is not restricted
on the z direction of the loads center of gravity.

by stroke.

A: Distance between the center of the guide shaft and the upper surface of the slide block

O
2



Series CY1S

2 Check allowable load mass by stroke.

Selection Graph

[Graph 1] Allowable load mass by stroke 26 [Graph 2] Allowable load mass by stroke 210
10 10
S =)
= =
123 [}
] 4 y; 2+ A <200
£ €
B B Y, 2+ A <300
o =}
- -
YV, z+ A <100
1 1
0 100 200 300 400 0 100 200 300 400 500 600
Stroke [mm] Stroke [mm]
[Graph 3] Allowable load mass by stroke 215 [Graph 4] Allowable load mass by stroke 220
10 ; 100
y,z+A=0—
2 Y, Z+ A =100 £
a ‘ 2 y,z+A <100
e g 10
S A =200 5
° hyZ+A= o
3 Y | g Y,z +A= 200
- '+ A =300 -
V’T =t y,z+A=300
1 1
0 100 200 300 400 500 600 700 800 0 200 400 600 800 1000 1200
Stroke [mm] Stroke [mm]
[Graph 5] Allowable load mass by stroke 025 [Graph 6] Allowable load mass by stroke 032
100
y,z+A=0——];j
Ly, z+A=50]
=) S
% ﬁ‘ 10 y,z+ A =10 S=
3 ] : o
£ € Y,z + A =200—"]
° i i i i i i ~~—— 1~ ° ,z2+A=300"
3 v,z +A =200 3 1 2
o1 | | | ! =y,2+A=30
[ T T T T T T T T 1
[ T T T T T T I —
0.01 ! | | | | | | | 04
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Stroke [mm] Stroke [mm]
[Graph 7] Allowable load mass by stroke 040
100 ; ; ;
t t f
: ‘,\ y,z+A=0
— Y, Z + A = 50.
B | |
“ y,z+A =100 N
g 10 Y, Z + A = 200:
| |
B ,z+ A =300
-
! 0 200 400 600 800 1000 1200 1400 1600
= |f load center of gravity exceeds the value of y, z + A on the
Stroke [mm] graph, please consult SMC.
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Model Selection Series CY1S

3 Consider load factor on guides.

E-® Types of moment applied to rodless cylinders

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

CCoordinates and Moments )

Ms: Yaw moment
« The direction of the axis, X, Y and Z are

based on the cylinder mounting orientation
shown on the right.

Consider the direction of the axis for each
mounting direction.

Y

M2: Roll moment

(Static moment calculation by mounting style)

[Horizontal mounting] [Ceiling mounting]

[Wall mounting]

M1: Pitch moment

[Vertical mounting]

Table 2. Mounting orientation and static moment

Mounting orientation | Horizontal mouming\CeiIing mouming\ Wall mounting \Vertical mounting Bore size (mm) A [mm]
Static load m 6 19
‘g M1 mxgxx mxgxx — mxgx(z+A) 10 21
'(%g M2 mxgxy mxgxy mxgx(z+A) o 15 25
D E| Ms — — mXxgxx mxgxy 20 27
« A: Distance between the center of the guide shaft and the upper surface of the slide 25 33
block (See the table on the right.) 32 40
40 49

(Dynamic moment calculation by mounting style)

mxg
Table 3. Mounting orientation and static moment
Mounting orientation | Horizontal mouming\CeiIing mounting\ Wall mounting \Venical mounting
Dynamic load Bumper bolt: § = 4/100
Fe dx14xVaxmxg Shock absorber: § = 1/100

g MiE 1/83xFEX (z+A)
2 E[ Mee Dynamic moment does not occur.
»E| Mse 1/3xFEXy

Regardless of the mounting orientation, dynamic moment is calculated with the formulas above.



Series CY1S

3 Consider load factor on guides.

E—® Allowable load mass on guides/Allowable moment

Table 4. Allowable load mass on guides and moment

Bore size Allowable load mass on guides Allowable moment [N-m]
(mm) m [kg] M1 Mz Ms

6 9 1.3 1.4 1.3
10 15 2.6 29 2.6
15 35 8.6 8.9 8.6
20 60 17 18 17
25 104 30 35 30
32 195 67 82 67
40 244 96 124 96

The table above indicates the maximum performance
guide, but does not show the actual allowable work load
Refer to Graphs (8) to (13) for correct allowable mass by piston

of the
mass.
speed.

[Graph 8] Allowable load mass on guides (26 to 215) m [Graph 9] Allowable load mass on guides (020 to 240) m
50 400
CY1§15-Z CY1540-2
g E) CY1S32Z
€ € T~
8 CY1S10-Z g 10 CY1S25-Z
£ 10 £
3 CY186-Z 3 CY1520Z
- -
3 20
100 200 300 400 100 200 300 400
Piston speed [mm/s] Piston speed [mm/s]
[Graph 10] Allowable moment (g6 to 215) M1, M3 [Graph 11] Allowable moment (220 to 240) M1, M3
20 200
— 10 — 100 CY1S40-Z
€ €
——CY1S15-Z
2 2  F——cvisaz
= =
= =
.g CY1510Z .g CY1S25-Z
5 — 5 CYis20Z | |
= CYiS6Z SR
0.5 5
100 200 300 400 100 200 300 400
Piston speed [mm/s] Piston speed [mm/s]
[Graph 12] Allowable moment (26 to 215) M2 [Graph 13] Allowable moment (220 to 240) M2
20 200
CY1S40-Z
10 100
T ———CYi1S15-2 =3 CY1S32-Z
Z Z
: : CY1S25-Z
5 CY1S10-Z 5 - -
2 2 CY1S20-Z
1 CY1S6-Z 10
0.5 5
100 200 300 400 100 200 300 400
Piston speed [mm/s] Piston speed [mm/s]
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Model Selection Series C Y1 S

EH -3 Consideration of guide load factor

Work load mass and allowable moment varies depending on the load mounting method, stroke, cylinder
mounting orientation and piston speed.

Whether the cylinder is suitable or not is decided by the allowable load mass on guides in the graphs.
The selection calculation is shown below.

It is necessary to consider i) allowable load mass on guides, ii) static moment and iii) dynamic moment
(when the slide block collides with the stopper).

i) -ii) is calculated with Va (average speed) and iii) is calculated with V (collision speed V = 1.4Va).
Calculate mmax of i) from the allowable load mass on guides in Graphs (8) and (9),
and calculate Mmax of i) and iii) from the allowable moment (M1, M2, Ms) in Graphs (10), (11), (12) and (13).

Sum of guide _ Load mass (m) Static moment (M) Note 1) Dynamic moment (Mg) Note 2) -
load factors Allowable load mass on guides (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 load equivalent to impact at the stroke end (at the time of impact with stopper)

Note 3) Several moments might be generated depending on the cylinder mounting orientation or the load center of gravity, so the sum
of the allowable load mass on guides, allowable static moment and allowable dynamic moment will be the sum of all these guide
load factors.

Calculation method to determine the center of gravity when several loads are mounted o

When several loads are mounted on the cylinder, it is difficult to calculate the center of gravity.
As shown in the figure below, the center of gravity of the load is calculated from the total load mass and of center of gravity for all the loads.

M Load Blocking

A zb Xb,Xc,Xd
o Za
Wo i ‘ z X (
>\ :
We L
- ¢k ‘ it 3 J
Wa <~>
Wd [ | “:*'
—— T
1 2Zc,zd vY
Y
Mass and center of gravity of the load M Calculation for Overall Center of Gravity
Load no. Mass Centeriofigravity mt=3mn ..

Wh mn X-axis Y-axis Z-axis 1
Xn yn Zn L ~
Wa ma - va 2 X = e X 2 (mMn X Xn)............ @
Wb mb Xb yb zb }
We me Xc ye Zc Y=o x T(maxyn)...... ®

Wd md Xd yd zd 1
Z=—x Z{mnx(A+zn)}..@

mt
(n=a,b,c,d)

Refer to the following sections 1 to 4 to calculate the center of gravity and the total load.
Refer to page 1478 for detailed selection procedure.



Series CY1S

Calculation of Guide Load Factor

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

Item Load factor on Note
Examine m.
mmax is the max. load mass for Va.
Examine M1, M2, Ms.
Mmax is the allowable moment for Va.

1: Maximum load mass | Ol = m/mmax

2: Static moment 0Ol2 = M/Mmax

Examine M1g, M3e.

3: Dynamic moment 0 = Me/Memax Memax is the allowable moment for V.

Calculation example Mounting on horizontal wall

[1] Operating Conditions
CY1SG25-600

Wa: Connection plate t = 10 (1.5 kg)

Cylinder: CY1SG25-600
Cushion: Shock absorber
Mounting: Horizontal wall mounting

Speed: Va = 250 [mm/s] We: Rod L = 50 (0.5 kg)

Wd: Workpiece (2.5 kg)

[2] Load Blocking
Wh: Arm L = 105 (1.0 kg)

A=33 50
5

L, . [EE
=

! & Mass and center of gravity of the load
O o ;

Sy l} ) Loadno.| Mass o Centir of graV|tyZ :
-axis -axis -axis

\ | Wa | G Xn yn Zn
I Wa 1.5kg | Omm 0mm 5mm
105 Wb 1.0kg | Omm 0mm 50 mm
lY We 05kg | Omm 25mm | 105 mm
Wd 25kg | 0Omm 50 mm | 105 mm

[3] Calculation for Overall Center of Gravity

n=ab,c,d
mt= X mn
=15+1.0+05+25
= 5.5kg
X = 0mm

(The center of gravity in the x direction of all work pieces is 0, so X =0 mm.)

sz(mnxyn)

Y mt

éx(1.5x0+1.0x0+0.5x25+2.5x50)

25 mm

z =%XZ{mnX(A+Zn)}

51—5 X {1.5 X (33 + 5) + 1.0 (33 + 50) + 0.5 x (33 + 105) + 2.5 x (33 + 105)}

= 100 mm
[4] Check the allowable load.
Item Result Note
(1) Check allowable load Check allowable load by thrust.

Work load is 5.5 kg < 20 kg. OK

mass by thrust. The bore size is 825, so the allowable load by thrust will be 20 kg.

. The load is restricted to 20 kg when the stroke is 600 mm and Z = 100 mm taken from
(2) Allowable load by stroke |Work load is 5.5 kg < 20 kg. OK Graph (5) m (Refer to page 1479).
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Model Selection Series C Y1 S

[5] Judgement of Guide Load Factor

Item

Load factor oin

Note

H Load mass

Ot = m/mmax

Examine m.
Find the value of mmax when
Va = 250 mm/s from Graph (9) .

Static moment

M:

g

5 x 9.8 x 100/1000
4 [N-m]
Mz/Mamax

Examine M2.
M1, M3 values do not apply to this example.

Refer to [3] Calculation for Overall Center of Gravity
in the Z-axis on front matter 7.

Find the value M2max when
Va = 250 mm/s from Graph (13) .

FE=14xVaxmxgx3d

=1.4x250x5.5x9.8 x1/100

=188.7 [N]

Mie=1/3xFEXZ

=1/3 x 188.7 x 100/1000

=6.3 [N-m]

0(3A = M1E/M1max
=6.3/17.1
=0.37

Calculate for the impact load.
Since the impact is absorbed by shock absorber,
the bumper coefficient § = 1/100

Examine M1Ee. Calculate the collision speed V.
V=1.4xVa

V =1.4x250

V =350 mm/s

Find the value M1Emax when
Va = 350 mm/s from Graph (11) @

Mse=1/3xFEXY
=1/3 x 188.7 x 25/1000
=1.6 [N-m]
038 = M3E/M3max
=1.6/171
=0.09

Examine Mse.

Refer to [3] Calculation for Overall Center of Gravity
in the Y-axis on front matter 7.

From the results above,
Find the value M3emax when Va = 350 mm/s from Graph (11) ,

Judgement

Z0n = 01 + 02 + O3A + 0(3B

=0.07 + 0.19 + 0.37 + 0.09

Ton = 0.72 < 1, so the cylinder can be used.

=0.72
[Graph 5] Allowable load mass by stroke 225 [Graph 9] Allowable load mass on guides m
100 400
11
g g
[S Se= 3 7 T~
2 I | @ 100 CY1S25-Z CY3B
B g 1 CY1s
Q <] N
= 01 a 1 4
1
1 CY1L
0.01 20 1
0 200 400 600 800 1000 1200 1400 1600 100 250 400 CY1 H
Stroke [mm] Piston speed [mm/s]
CY1F
[Graph 13] Allowable moment M2 [Graph 11] Allowable moment M1, M3
200 200 CYP
100 = 100
— 3
£ =3
Z o
= 3] =
= — = CY1825-Z s CY1S25-Z
é - jy il =
S 1 E Y ——— — i = AL
=
. \:\ § N \ ! E‘ D'I:l
| |
5 I 5 I 'XD
100 250 400 100 350 400 "
. " Technical
Piston speed [mm/s] Piston speed [mm/s] data
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Series CY1S

Calculation of Guide Load Factor

Calculation example Vertical mounting

[1] Operating Conditions

Cylinder: CY1SG20-700
Cushion: Shock absorber
Mounting: Vertical mounting
Speed: Va = 200 [mm/s]

CY1SG20-700
Wa: Connection plate t = 10 (1.0 kg)

Wh: Arm L =100 (1.0 kg)

We: Rod L = 50 (0.5 kg)

Wd: Workpiece (3.0 kg)

[2] Load Blocking

v ] Mass and center of gravity of the load
5 — Lezeln | Vs Center of gravity
" Wh mn X-axis Y-axis Z-axis
R ] <t 25 Xn yn Zn
— u-j o P Wa 1.0kg | Omm 0mm 5mm
] o —‘ Y
=1 = — Wb |1.0kg| Omm 0mm 50 mm
e 50 e
[ We |05kg| Omm | 25mm | 100 mm
o Wd 3.0kg | Omm 50 mm | 100 mm
n=a,b,cd
z L 1
v
v X

[3] Calculation for Overall Center of Gravity
mt = Xmn
1.0+1.0+05+3.0
5.5 kg
0mm
(The center of gravity in the x direction of all work pieces is 0, so X =0 mm.)

Y o= xx
= X (mn x yn)

éx(1.0x0+1.0x0+0.5x25+3.0x50)

= 30 mm

1
Z = sz{mnx(A+Zn))

1
—— x {1.0X (27 + 5) + 1.0 X (27 + 50) + 0.5 X (27 + 100) + 3.0 x (27 + 100)}

5.5
= 101 mm
4] Check the allowable load.
Item Result Note

(1) Check allowable load
mass by thrust.

Check the allowable load for vertical mounting.

Work load is 5.5 kg < 11 kg. OK The bore size is 820, so the maximum load for vertical mounting will be 11 kg.

The cylinder is mounted in the vertical direction, and the load generates no

(2) Allowable load by stroke No restriction rolling moment, so there is not restriction.
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5] Judgement of Guide Load Factor

Model Selection Series C Y1 S

mxg

Item Load factor ain Note
H Load mass o1=0 In case of vertical mounting, no static load is applied.
Static moment Mi=mxgxZ Examine M1.
=5.5x9.8x101/1000
=5.4 [N-m] Refer to [3] Calculation for Overall Center of Gravity
02A = M1/Mimax in the Z-axis on front matter 7.

5.4/17.0

=1.6/17.0
=0.10

=0.32 Find the value of Mimax when
Va = 200 mm/s from Graph (11) [1].
M3=mxgxY Examine Ma.
=5.5x9.8 x 30/1000
=1.6 [N-m] Refer to [3] Calculation for Overall Center of Gravity
028 = M3a/M3max in the Y-axis on front matter 7.

Find the value of Mamax when
Va =200 mm/s from Graph (11) .

Mz value does not apply to this example.

Dynamic moment

FE=14xVaxmxgxd
=1.4x200x5.5x9.8x 1/100
=150.9 [N]

Mie=1/3xFEXZ
=1/3x 150.9 x 101/1000
=5.1[N-m]

M1E/M1max
1/12.1
=0.42

Ol3A =

Calculate the impact load.
Since the impact is absorbed by shock absorber,
the bumper coefficient & = 1/100

Examine M1e. Calculate the collision speed V.
V=14xVa

V=1.4x200

V =280 mm/s

Find the value of MiEmax when
Va =280 mm/s from Graph (11)

M3e=1/3xFEXY
=1/3 x 150.9 x 30/1000
=1.5[N-m]

0138 = M3g/Mamax

=1.5/121

=0.12

Examine Mag.

From the results above,
Find the value of M3gmax when Va = 280 mm/s from Graph (11) @

Judgement Z0n = 011 + Ol2A + 0(28 + Ol3A + 0138 Zoin = 0.96 < 1, so the cylinder can be used.
=0+0.32+0.10+0.42 + 0.12
=0.96

[Graph 11] Allowable moment M1, M3
200

— 100

€

=

o

=

s CY1S20-Z

= [12]

o

N L EL L Bk I

10 T
=
5 | |
100 200 280 400
Piston speed [mm/s]

Load factors on the guides can be calculated with the SMC Pneumatic CAD system.



Series CY1S

Caution on Design

Vertical Operation

Intermediate Stop

When operating a load vertically, it should be operated within the
allowable load mass and allowable pressure as shown in the

table below.

Operating the cylinder above the specified values may lead to the
load dropping. If accurate stopping position is required, consider

using a metal-ended external stopper.

N Allowable load mass (mv) |Allowable pressure (Pv;
Bore size (mm) kg) (fa) (ICIPa) (V)

6 1.0

10 27 055

15 7.0

20 11.0

25 18.5 0.65

32 30.0

40 47.0

Note1) Use caution, as operating the cylinder above the allowable
pressure may lead to the magnetic coupling separating and

allowing the load to fall.

Note 2) The allowable load mass above indicates the allowable load mass
in the vertical operation. The actual load mass must be
determined by referring to the model selection flow chart on front

matter 1.

Note 3) As a guide, the load mass should be approximately 60% of the

thrust load factor.

1482

1. When an intermediate stop is performed with an

external stopper etc.

When stopping a load in mid-stroke using an external stopper,
adjustment bolt or bumper bolt, operate within operating
pressure limits shown in the table below. Use caution, as
operating the cylinder above these pressures may lead to the
breaking of the magnetic coupling.

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

Bore size (mm) Allowable pressure for the intermediate stop with an external stopper (Ps)
(MPa)

6

0.55
10
15
20

25 0.65
32
40

Note 1) Exceeding the allowable pressure will lead to the breaking of the

magnetic coupling and cause the piston slider and external slider
becoming separated.

Note 2) Fine stroke adjustment for the external slider is also considered as

an intermediate stop, so pay attention to the operating pressure.

2. When an intermediate stop is performed with the

pneumatic circuit.

When an intermediate stop is performed with the pneumatic
circuit with 3-position solenoid valve, the kinetic energy should
be as stated or less than the values in the table below.

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

Bore size (mm) Allowable kinetic energy for the intem(ejﬂ;ite stop with the pneumatic circuit (Es)
6 0.007
10 0.03
15 0.13
20 0.24
25 0.45
32 0.88
40 1.53

Note 1) Exceeding the allowable kinetic energy will lead to the breaking of

the magnetic coupling and cause the piston slider and external
slider becoming separated.



Magnetically Coupled Rodless Cylinder
Slider Type: Slide Bearing

Series CY1S

6, 210, 515, 320, 525, 332, 340 RoHS

Slide bearing CY1S

Slider type
(Slide bearing type)

Piping

Nil

Bilateral piping type

Note) For centralized piping, the port will be
placed on the plate A side.

How to Order

[25] ]-[300] ]Z-[M9BW]

Bore size
6 6 mm
10| 10mm Port thread type
15| 15mm Symbol| Type | Bore size (mm)
20| 20mm Nil M thread 6,10,15
25| 25mm Re
32| 32mm TN | NPT | 20,25,32,40
40| 40mm TF G

Standard stroke

Refer to page 1485 for the standard strokes.

Made to Order
Refer to page 1485
for details.
Number of auto switches

Nil 2 pes.

S 1pc.

n “n” pcs.

Auto switch

[Ni ]

Without auto switch

+ Refer to the table below for the applica-
ble auto switch model.
Note) Auto switch rail and magnet for

Stopper type

auto switch included as standard.

Nil

Bumper bolt (resin tipped):
Mounted on both sides E

:

Bumper bol

It (Same as the opposite side)

Shock absorber/
B | Adjustment bolt (metal ended):
Mounted on both sides

Adjustment bolt (Same as the opposite side)

ko

ES

Shock absorber (Same as the opposite side)

BS

Shock absorber/
Adjustment bolt (metal ended): [
Plate A side

Bumper bolt (resin tipped):
Plate B side or C side

Bumper bolt

Adjustment bolt

)
®]
o]

Shock absorber

Appllcable Auto Switches/Refer to pages 1559 to 1673 for further information on auto switches.

Electrical 5 Wiring Load voltage Auto switch model Lead wire length (m) Pravited

E=(ReEsaalitneton entry g (Output) DC AC Perpendicular In-line (?\iﬁ) “\1/” (E) (g) connector apnlicabeload
= ~ [3-wire (NPN) MONV M9N e | e|e0| O -

£ — 3-wire (PNP) By 12V MOPV MOP__ | e [e|e| 0| o |0

g 2-wire 12V M9BV M9B ® ®&/® O O —

s | . 3-wire (NPN) MONWV MONW @ @@ O O .-

3

= D('za%';‘l’::';g:g;f;%” Grommet |Yes[awire (PNP)| 24v [V — [ mopwv MSPW | e (e e|O| o |0 Py,
s 2-wire 12V M9BWV M9BW ® ®@¢/® O O —

® _wire (NPN 1 Eal [e) .

% 2Wa}er vrej.iste:‘nt g_x:'r: EPNP; 5v,12V '\I\:g:’l:x*‘ “Mng';:*‘ 8 8 : 8 ° IC circuit

@ _|(@-colorindication) 2-wire 12V M9BAV* | M9BA | o [o|e|o| 0 | —

g S-wire — | sv | — A96V A96 o |—|®|—| — |iCoimuit| —
g% Grommet Yes|(NPN equivalent)

_— #2 — —

T Ll owire oav | 12y 100V A93V A93 e o0 — | Relay,

s No| 100V orless A90V A90 ® |—|®|—| — [[Cciruit| PLC

«1 Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Please consult with SMC regarding water resistant types with the above model numbers.
#2 1 m type lead wire is only applicable to D-A93.

* Lead wire length symbols: 0.5 m .

* There are other applicable auto switches other than listed above. For details, refer to page 1490.

. Nil (Example) MONW

.M (Example) MONWM
.L (Example) MONWL
.Z (Example) MONWZ

* For details about auto switches with pre-wired connector, refer to pages 1626 and 1627.
« Auto switches are shipped together, (but not assembled).

® 1484

+ Solid state auto switches marked with “O” are produced upon receipt of order.




Magnetically Coupled Rodless Cylinder .
Slider Type: Slide Bearing Series CY1S

SEecifications

Bore size (mm) 6 | 10 | 15 | 20 | 25 | 32 | 40
Fluid Air
Proof pressure 1.05 MPa
Maximum operating pressure 0.7 MPa
operating pressure 0.18 MPa
Ambient and fluid temperature —10 to 60°C (No freezing)
Piston speed™ 50 to 400 mm/s
Cushion Rubber bumper/Shock absorber
Lubrication Non-lube
Stroke length tolerance (mm)| 0 to 250 st: *3°, 251 to 1000 st: "¢, 1001st or longer: '5°
Symbol - Magnetic holding force (N) | 19.6 [ 53.9 [ 137 [ 231 [ 363 [ 588 [ 922 .
Rubber bumper #In the case of s_emng an am_o switch at the mtermed_late position, the maximum piston speed is
(Magnet type) 2|t.lcbj)ect to restrict for detection upon the response time of a load (relays, sequence controller,
Standard Strokes
Made 10 . - Boiolsize Standard stroke (mm) ma"rfuaf)e(ll\r:'t]lljjrrgble
order | Made to Order: Individual Specifications (mm) stroke (mm)
(For details, refer to pages 1491 and 1492.) 6 50, 100, 150, 200 300
Symbol Specifications 10 50, 100, 150, 200, 250, 300 500
-X116 | Air-hydro 15 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 750
-X168 | Helical insert thread 20 100. 150, 200, 250. 300, 350, 400. 450, 1000
-X210 | Non-lubricated exterlo‘r (without dust seal) 25 500: 600: 700: s0 1500
-X322 | Outside of cylinder tube with hard chrome plated 32
-X324 | Non-lubricated exterior (with dust seal) 40 100, 150, 200, 250, 300, 350, 400, 450, 1500
-X431 | Switch rails on both sides (with 2 pcs.) 500, 600, 700, 800, 900, 1000
-X2423 | Mounting surface tapped hole type Note 1) Intermediate stroke is available by the 1 mm interval. (Produced upon receipt of order)
Made t? Order Note 2) yg%warsxﬁ:z?;ga:ﬁx$:m auto switch or with one auto switch is 15 mm and minimum
(For details, refer to pages 1699 to 1818.) Note 3) For 2 or more auto switches with stroke less than 25 mm (minimum 15 mm), consider
Symbol Specifications “-X431” (2 switch rails).
-XB9 | Low speed (15 to 50 mm/s)
-XB13 | Ultra low speed (7 to 50 mm/s) Welghts
(kg)
Bore size (mm) 6 10 15 20 25 32 40
Basic weight 0.231 | 0.428 | 0.743 | 1.317 | 1.641 | 2.870 | 4.508
cvisd Additional weight for 50 stroke | 0.053 | 0.082 | 0.111 | 0.184 | 0.186 | 0.284 | 0.430
Basic weight 0.236 | 0.435 | 0.743 | 1.331 | 1.662 | 2.903 | 4.534 | |CY3B
CY1SGL 1 saifional weight for 50 siroke] 0.050 | 0.079 | 0.108 | 0.176 | 0478 | 0273 | 0.411 | (CY3R
ight for

Calculation: (Example) CY1SG25-500Z

Basic weight (At 0 stroke) ... 1.662 kg Additional weight for 50 stroke ... 0.178 kg
Cylinder stroke ... 500 st

1.662 + 0.178 x 500 + 50 = 3.442 kg

Shock Absorber Specifications CY1H
Applicable cylinder CY1S06 [CY1S[I110|CY1STI15/CY1S[120|CY1S25|CY1S[I32|CY1S140 cyp

Shock absorber model RJ0604 | RJ0806H | RJOBO6L | RJ1007L | RJ1412L | RJ2015H | RJ2015L

Max. absorbed energy (J) 0.5 1 3 10 30

Stroke absorption (mm) 4 6 7 12 15

Collision speed (m/s) 0.05t0 1]0.05t0 2|{0.05 to 1|0.05 to 1/0.05 to 1]0.05 t0 2|0.05 to 1

Max. operating frequency i 80 80 70 45 25

Max. allowable thrust (N)| 150 245 422 814 1961

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

Note) The maximum absorbed energy and maximum operating frequency was measured at ordinary D'D
temperature (approximately 20 to 25°C.)



Series CY1S

Construction

CY1S/Bilateral piping type

With bumper bolt

CY1SG/Centralized piping type

For 06 For g6

With bumper bolt

® 1486

With shock absorber




Magnetically Coupled Rodless Cylinder .
Slider Type: Slide Bearing Series CY1S

Component Parts

No. Description Material Note No. Description Material Note
1 |Magnet A — 24* | Cylinder tube gasket NBR
2 | Piston side yoke Rolled steel 25 | Bumper bolt Chromium steel
3 | Piston Aluminum alloy 26 | Bumper Urethane rubber
4* | Piston seal NBR 27 | Cylinder tube Stainless steel
5% | Wear ring A Special resin 28 | Guide shaft B Carbon steel Hard chrome plated
6* | Lub-retainer A Special resin Except 06, 010 29a | Guide shaft C Carbon steel Hard chrome plated
7 | Shaft Stainless steel 29b | Guide shaft A Carbon steel Hard chrome plated
8 | Piston nut Carbon steel Except 06 to 015 30 | Switch rail Aluminum alloy
9 | Slide block Aluminum alloy 31 | Hexagon socket head set screw | Chromium steel
10 | Bushing Bearing alloy 32 | Hexagon socket head cap screw | Chromium steel
11 | Parallel pin Carbon steel 33 |} nut Chromium steel
12 | Slider spacer Rolled steel 34 | Hexagon nut Chromium steel
13*| Slider gasket NBR 35 | Square nut Chromium steel
14 | Retaining ring Carbon tool steel 36 |C i with SW | Chromium steel
15 | Magnet for switch — 37 | Switch spacer Special resin
16 | External slider tube Aluminum alloy 38 | Port plug Chromium steel | @6, Bilateral piping only
17 | Magnet B — 39* | Guide shaft gasket NBR Centralized piping
18 | External slider side yoke Rolled steel 40 | Steel ball Bearing steel Centralized piping
19*| Wear ring B Special resin 41 | Adj bolt Chromium steel
20* | Lub-retainer B Special resin Except 6 42 | Auto switch —
21 | Spacer Rolled steel Except 06 43 | Shock absorber —
22 | Plate A Aluminum alloy 44 | Liner Aluminum alloy
23a | Plate C Aluminum alloy Bilateral piping Note 1) * denotes parts that are included in the seal kit.
23b | Plate B Aluminum alloy Centralized piping Note 2) Auto switch and switch spacer are shipped together with the product,

but not assembled.

Replacement Parts/Seal Kit

Bore size Seal kit Bumper bolt assembly Switch spacer
(mm) Kit no. Contents Kit no. Contents Kit no. Contents
6 CY1S86-Z-PS Setof the nos. 4,5, 13,19, 24, 39| CYS06-37-AJ024-R
10 CY1S10-Z-PS Set of the nos. 4, 13,19, 20, 24, 39
15 CY1S152-PS CYS10-37-AJ025-R
20 CY1520-2-PS Setofthenos. | CYS20-37-AJ027-R 562‘5‘”2‘293”3"5 BMY3-016 Setof Ine nos.
25 CY1825-Z-PS 4,5,6,13,19, CYS25-37-AJ028-R
82 CV1852.2:-PS 20,2438 CY832-37-AJ029-R
40 CY1840-Z-PS

Note 1) Seal kit includes 4, 5, 13, 19, 24, 39 for @6. 4, 13, 19, 20, 24, 39 for 810. 4, 5, 6, 13, 19, 20, 24, 39 are for 915 to 840.
Order the seal kit, based on each bore size.

Note 2) Seal kit includes a grease pack (10 g).
Order with the following part number when only the grease pack is needed.
Grease pack part number: GR-S-010

Note 3) A switch spacer, as specified in the table above will be required if an auto switch is mounted afterward. CY1 H
When ordering an additional auto switch, also order an additional switch spacer.
(Refer to “Auto Switch Mounting” on page 1490 for details.) CY1F



Series CY1S

Dimensions
—
CY1S/Bilateral piping type (NA) Z .+ Stroke (NA) "
T S + Stroke T HB
HB 2 x Square nut groove _|.GA GA HC
E F PA 4x MM Thread depth M ‘ﬁ’
(Equal about center) 2xJJ —]
Tl il B
L o = gii@,
> £ B
4 3 4 a
I 3 T e
5 s a b} = %I . 5 S
] < - |
= £ h A '
o ¢ = gI 2 x P (Piping port) W&
7 2 | \2xUu oX=sil
P GA (Bumper bolt) HG
) 2 x For holding switch rail S
o 9 QJ R |G 2 x 2 x Counterbore diameter 0B HA
Square nut/ |
A L *A$ 2x 2 x Counterbore depth C HP
GB Q + Stroke GB
2xNN (NC) (NC)
(Adjustment bolt) (NB) NB
M : i
=) ==
5 S | & ?@
2 x Shock absorber 2@ @;
h—=
hos hos =
Amount of stroke adjustment Yi Yi
) ) ) ) Adjustment bolt
% & ] =for & © ;—a—
@ @ ©
N Bumper bolt " N Shock absorber
o & o/
S & =ito [+ ==
R1
With bumper bolt With shock absorber
Dimensions mm)
Model A|B|C|D|d|E|F|G|GA|GB|GP| H HA HB|HC | HG|HP| HT JJ K| L |LD/ M MM [NA |NB|NC
CY1S6-Z |6 | 65/33| 76| 8|2 |25 | 5 |5 | 5] 30|27 [205|205|155] 8 |26 [155|Max0.7] 3]40[35| 6|Max07[11 [14 |19
CY1810-Z 75| 8 |44]12 |10|2.5]|315| 65|5 6| 40|34 |25 |27 |17 |135|33 |17 |M4x0.7| 6|45 |46| 6|M4x0.7[105/165| 28
CY1815-Z 75| 95/54|166|12|2 |38 | 65|5 6| 52| 40 |28 |29.5/20.5|15 | 39 [20.5|M4x0.7 |11 |60 |58| 8 |M5x0.8|105|16.5| 28
CY1S20-Z |10 | 95|5.4(216|16 |2 |44 | 85/5.5| 8| 62| 46 |36 |375/24 |19 | 45|20 | M6x1 |16 |70 |5.8| 10| M6x1 [105]22 |28
CY1S25-Z (10 (11 |6.5|264| 16 |2 |52 | 85|55| 8| 70| 54 |40.5(405|27.5(21.5| 53 |21 Méx1 |20 |70 |7 10 | M6x 1 [125(22 | 49
CY1S32-Z |125|14 |8.6(336|20 |2 |64 | 95/55| 9| 86|66 |50 |50 |33 |26 |64 |24 |M8x125|26 |85 |9 |12 |MBx1.25|11.5/235| 52
CY1S40-Z |125|14 |8.6|416]25|2 |74 |105|5.5| 10 |[104| 76 |555|555|38 |27 |74 |27 |M8x1.25|28 |95 |9 |12 |MB8x125|10.5]/225| 51
P Bumper bolt Adjustment bot Shock
Model NN - PA|PB|PW| Q |QW| R | R1 |adustberange| S | T UU | W | Y1 |adusiaberange| Z absorber
Nil TN TF (Boh ides:Rix2) (Bohsies: Y x )
CY1S6-Z M4 x 0.7 | M3x0.5 — — 25| 25| 49| 52|16 |1 7.5 15 42 (10 |M6x0.75| 46115 23 62| RJOB04N
CY1S10-Z | M4x0.7 | M5x0.8 = = 25| 38| 61| 60|24 |1 5.5 11 47 [125] M8 x1 | 58|14 28 72| RJOBO6HN
CY1S15-Z | M4x0.7 | M5x0.8 — — 30| 50| 76| 75/30 |1 |55 11 62 [125| M8x1 | 73|14 28 87| RJOBOBLN
CY1S20-Z M6éx1 | Rc1/8 |NPT1/8| G1/8 |40 | 70| 90| 90| 38 |1.5|4.5 9 73 [165|M10x 1| 87185 37 106 | RJ1007LN
CY1825-Z M6x1 | Rc1/8 |NPT1/8| G1/8 |40 | 70| 99| 90|42 |1.5|4.5 9 73 [165| M14x 15| 96|185 37 106 | RJ1412LN
CY1S32-Z |M8x125| Rc1/8 |NPT1/8| G1/8 | 40| 75/119|110| 50 |3 |55 11 91 [185| M20x1.5| 116|185 37 128 | RJ2015HN
CY1S40-Z | M8x1.25| Rc1/4 |NPT1/4| G1/4 |65 |105|142|120| 64 |2 |45 9 99 |20.5| M20x 1.5 139|175 35 140| RJ2015LN

Note) The above figures show the product with auto switches. Auto switch and switch spacer are shipped together with the product, but not assembled.

® 1488



Magnetically Coupled Rodless Cylinder
Slider Type: Slide Bearing

Series CY1S

Note) The above figures show the product with auto switches. Auto switch and switch spacer are shipped together with the product, but not assembled.

Dimensions
—
CY1SG/Centralized piping type
(ND) ZZ + Stroke (NA) H
T S + Stroke T HB
2 x Square nut groove GA GA
HB PA HC
E F 4x MM Thread depth M 2xdd HG
(Equal about center) |
N
D) ol
r © —- 317@77 0
& & B
4 3 4 a
L 3 ™ ]
: gis 9 =3 2
] <
=3
{3} Py < 'gl { i 2 x P (Piping port) 5)
o | 2xF (Fiping port),
L oy 2xUu o5
3 2 2 x For holding switch rail GA (Bumper bolt) HG
< 114 Square nut % R |G 2x2x Counterbore diameter 0B Hl":A
K_|185 L A 2x 2 x Counterbore depth C
(NA) ~AL :
GB, Q + Stroke GB
(NC) (NC)
2xNN | (NF) (NB)
(Adjustment bolt) (NE)
H— @5
fael ol
5 < < ?@
2 x Shock absorber @ @s
B~ |
=4 I o Ro 3
Amount of stroke adjustment Ya
) ) -~ Y1 Adjustment bolt
Lo 5 oo g
@ © @ @
N Bumper bolt N Shock absorber
& ol & o/
e & H T © <
R1 . R1 .
With bumper bolt With shock absorber
Dimensions
Model A|B|C|D|d|E|F|G|GAGB/GP| H |HAHB|HC HG|HPHT| JJ K|L|LD M MM |NA|NB|NC
CY1SG6-Z |6 | 65|33 76| 8|2 [25 |5 |5 | 5] 30|27 |205]205]155] 8 |26 [155|Max0.7| 3]40|35] 6|max07]11 |14 |19
CY1SG10-Z 75| 8 |4.4[12 |10|2.5|315| 6.5|5 6| 4034 |25 |27 |17 |135|33 |17 |[M4x0.7| 6|45|4.6| 6|M4x0.7|10.5/165| 28 |6.5|12.5 CY1|‘|
CY1SG15-Z 75| 95/5.4[166| 122 |38 | 65|5 6| 52/ 40|28 |295|205|15 |39 |205|M4x0.7| 11|60 |5.8| 8|M5x0.8|10.5/165) 28 |5.5|11.5
CY1SG20-Z |10 | 95|5.4|21.6/16 |2 |44 | 85|55| 8| 62|46 |36 [37.5(24 [19 | 45|20 |[M6x1|16|70|5.8| 10| M6x 1 [105|22 | 28 |5.5|17 CY1F
CY1SG25-Z |10 |11 |6.5|264|16 |2 |52 | 85|5.5| 8| 70|54 |405|405|275|215/53 |21 |[M6x1[20|70|7 |10|M6x1 |[125(22 |49|7.5|17
CY1SG32-Z |125(14 |8.6|336/20 |2 |64 | 95/5.5| 9| 86|66 |50 |50 (33 |26 |64 |24 |MBx125|26|85|9 |12 |M8x1.2511.5/235| 52 |5.5|17.5 cYP
CY1SG40-Z |125(14 |8.6]41.6/25|2 |74 [10.5/5.5|10|104| 76 |555|555|38 |27 |74 |27 |M8x125|28|95|9 |12 |M8x1.25|10.5|225| 51 |4.5|16.5
P Bumper bolt Adjustment bolt Shock
Model NF| NN PA |PBPW| Q |QW| R | R1 |ai S|T|TT| UU | W |Y1]| Y2 adsabk zz P
Nil [ TN | TF BubstisRix? Bhsis ey absorber
CY1SG6-Z 15 | M4x0.7 M3x 05 — — |25 25| 49| 52|16 |1 |75 15 42 10 |14 |MBx0.75| 46|115] 75| 19 66 | RJO604N
CY1SG10-Z |24 [M4x0.7 M5x0.8 — — |25] 38| 61| 60|24 |1 |55 1 47 [125]165| M8 x 1 | 58|14 |10 24 76 | RJOBO6HN
CY1SG15-Z |23 [M4x0.7 M5x0.8 — — |30 50| 76| 75|30 |1 |55 11 62 [125(17.5| M8 x 1| 73|14 |9 23 92 | RJOBOBLN
CY1SG20-Z |23 | M6 x 1 |Rc1/8|NPT1/8| G1/8 |40 | 70| 90| 90|38 |1.5|4.5 9 73 [165(21.5| M10x 1| 87/185|135| 32 |111|RJ1007LN D-D
CY1SG25-Z |44 | M6 x 1 |Rc1/8|NPT1/8| G1/8 |40 | 70| 99| 90|42 |1.5|4.5 9 73 [165(21.5|M14x1.5| 96(185|135| 32 111| RJ1412LN
CY1SG32-Z |46 | M8x1.25 | Rc1/8 |NPT1/8| G1/8 |40 | 75/119|110|50 |3 |5.5 1 91 [185|24.5|M20x 1.5{116|18.5{125| 31 134| RJ2015HN -XD
CY1SG40-Z |45 | M8x1.25 | Rc1/4 |[NPT1/4| G1/4 | 65 |105/142|120| 64 |2 |4.5 9 99 |205(26.5|M20x 1.5/139|17.5{11.5| 29 |146|RJ2015LN Technical
data

1489 ®



Series CY1S
Auto Switch Mounting

Auto Switch Proper Mounting Position (Detection at stroke end)

Switch rail

T-slots Switch rail T-slots
jm’:‘ ; ] Lower corner jTD‘ | ; ] Lower corner
ﬂ‘ T——— T] of the slot gﬁ === T] of the slot
‘ ) : (Depth 0.3 mm) i : (Depth 0.3 mm)
| ] i i x} 1 ] i ‘ <
7
LA B (o D
Note 1) The minimum stroke when 2 in-line auto switches are mounted as shown above is 50 mm.
The minimum stroke when the mounting screws of the auto switches face each other is 25 mm.
Note 2) The minimum stroke when no auto switch is mounted is 15 mm.
Auto Switch Proper Mounting Position (mm)
Auto switch A B
model| | p-me D-A9L] D-Mol) D-A9L] D-Mol] D-A9C] D-Mo] D-A9]
K dimension| p-meC1v D-A9CIV D-M9CIV D-A9CV D-M9CIV D-A9CIV D-MoClV D-A9CIV
(Switch D-M9IW D-M9CIW D-M9CIW D-M9CIW
rail height) | D-MSCIWV D-M9CIWV D-MoCIWV D-M9CIWV
X D-M9[JA D-M9CJIA D-M9CIA D-M9CIA
Bore size D-M9LJIAV D-M9CIAV D-M9JAV D-M9CIAV
6 3 5.5 1.5 36.5 40.5 17.5 215 245 20.5
10 6 5.5 1.5 415 45.5 17.5 215 29.5 25.5
15 11 5.5 1.5 56.5 60.5 17.5 215 44.5 40.5
20 16 6 2 67 71 18 22 55 51
25 20 6 2 67 71 18 22 55 51
32 26 7.5 3.5 83.5 87.5 19.5 235 715 67.5
40 28 6.5 25 92.5 96.5 18.5 225 80.5 76.5

Note 1) The values in the above list are used as a guide for the auto switch mounting position for end of stroke detection.
Adjust the auto switch after confirming the operating conditions in the actual setting.
Note 2) If the switch rail is reassembled or mounted on the other side of the cylinder, maintain the K dimension (switch rail height: lower corner of the slot)
in the table above.
The switch rail is secured by screwing the cross-recessed round head screw into a square nut in the T-slots of the end plates. Care must be taken
when removing the switch rail so that the screws or nuts are not lost.

OEerating Range

Auto Switch Mounting Bracket (Switch spacer)

Auto switch Bore size (mm) Auto switch Bore size (mm)
model 6 10 15 20 25 32 40 model 6 to 40

D-m9oC] D-M9o[]

D-M9CIV D-M9CIV

D-M9CIW D-M9CIW

D-MOCIWV 3 3 25 25 3 25 3 D-MOCIWV

D-M9CJIA D-M9CJIA BMY3-016

D-M9CJAV D-M9CJAV

3:235\, 55 | 55 | 55 | 55 | 55 | 55 | 6 3:235\,

Note) Values which include hysteresis are for guideline purposes only,
they are not a guarantee (assuming approximately +30% dispersion)
and may change substantially depending on the ambient environment.

Auto Switch Mounting.

As shown in the figure to the right, combine the auto switch with
the switch spacer (BMY3-016) to secure the auto switch in the
mounting groove of the switch rail. Combine the auto switch with
the switch spacer and secure into position by tightening the auto
switch mounting screw with a flat blade watchmakers’ screwdriver.
Note) When tightening the auto switch mounting screw, use watchmakers’
screwdriver with a handle diameter of 5 to 6 mm.
Set the tightening torque to 0.1 to 0.15 N-m. As a guide, turn 90°
from when the mounting screw starts to become tight.

Note) The part number above is the order number for the switch spacer.

Auto switch mounting screw
(M2.5 x 4L)
Accessory

1 Other than the applicable auto switches listed in “How to Order”, the following auto switches are mountable.
+ Normally closed (NC = b contact) solid state auto switches (D-F9G/F9H) are also available. For details, refer to page 1577.

L # With pre-wired connector is also available for solid state auto switches. For details, refer to pages 1626 and 1627.

® 1490
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Series CY1S

Made to Order: Individual Specifications

Please contact SMC for detailed dimensions, specifications and lead times.

Made-to-Order List

10|
r

Bt Air-hydro Helical insert Non-_lubrica(ed exterior O}Jtside of cylinder tube Non-lybricated exterior | Auto switclj rails on | Mounting surface
() thread (without dust seal) with hard chrome plated |  (with dust seal) both sides tapped hole type
-X116 -X168 -X210 -X322 -X324 -X431 -X2423
6 [ ] [ ] [ ]
10 [ ] [ ] [ ] [ ]
15 [ ] [ J [ ] [ ] [ ]
20 (] [J [ ] [ ] [ ] [ ]
25 [ ] [ ] [ ] [ ] [ ] [ ] [ ]
32 [ J [ ] [ ] [ J [ ] [ ] [ ]
40 [J (] [ ] [ ] [ ] [ ] [ ]
Note) @ indicates “applicable” and blank indicates “not applicable”.
Symbol Symbol

Il air-nyaro

Air-hydro type is suitable for precise low speed feeding, intermediate
stop and skip feeding.

Standard model no.|— X116

Air-hydro
Specifications
Bore size (mm) 25 [ 32 [ 40
Orifice di (mm) 8 | 8 IEE
Fluid Turbine oil class 1 (ISO VG32)
Piston speed (mm/s) 15 to 300
Dimensions The same dimensions as the bilateral piping type

Note 1) This product is only applicable to the bilateral piping type.

Note 2) When an intermediate stop is performed in the air-hydro circuit, the
kinetic energy of the load should be the allowable value or less.
(Refer to “When an intermediate stop is performed with the
pneumatic circuit” for the allowable values.)

Note 3) Do not use machine oil or spindle oil.

Symbol
E Non-lubricated Exterior (Without dust seal)m

Suitable for environments where oil is not tolerated.
It is recommended to use this type in a special environment where
standard product causes lubrication failure.

Standard model no.[= X210

Non-lubricated exterior
(without dust seal)
Dimensions: Same as standard type

Note) Consider installing a protective cover if the product is used in an
environment where foreign matter such as paper powder might be
caught in the sliding parts of the cylinder.

Special bearing

E Helical Insert Thread

Change mounting thread on the external slider to helical insert thread.

Standard model no.[— X168

lHeIicaI insert thread

Dimensions: Same as standard type

Symbol
n Outside of Cylinder Tube with Hard Chrome Plated m

The cylinder tube outer circumference is plated with hard chrome,
which further reduces bearing abrasion.

Standard model no.|— X322

lOutside of cylinder tube with hard
chrome plated

Dimensions: Same as standard type

Outside of cylinder tube with hard chrome plated

-
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Series CY1S

Symbol
E Non-lubricated Exterior (With dust seal)m

No grease is applied to the external surface of the cylinder.
Suitable for environments where oil is not tolerated.
A felt dust seal is mounted to the external sliding part of the cylinder tube.

Standard model no.|— X324

lNon-Iubricated exterior
(with dust seal)

Dimensions: Same as standard type

Note) Although a felt dust seal is installed, foreign matter might be caught
in the sliding parts of the cylinder. In that instance, consider
installing a protective cover.

Special bearing Dust seal

Mounting Surface Tapped Hole Type

Symbol
& suitch Rails on Both Sides (With 2 pcs) m

Applicable for short stroke with auto switch.

Standard model no.|— X431

Switch rails on both sides

The through hole mounting holes on both plates are tapped to allow the cylinders

to also be mounted from the equipment side (cylinder mounted surface).

Dimension is the same
as the standard 2x2x4d

Maximum screw-in depth: R

Plate

o
-

® 1492

Dimension is
the same as
the standard

(with 2 pcs.)
) ) S)
Switch rail $ 3
— i
= @
o 9 o
S o ‘ P
—— e —
Switch rail
Symbol
Bore size J R
(mm) (Thread size) | (Maximum screw-in depth)
6 M4 x0.7 6.5
10 M5 x 0.8 9.5
15 M6 x 1 9.5
20 M6 x 1 9.5
25 M8 x 1.25 10
32 M10x 1.5 15
40 M10x 1.5 15
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Series CY1S

Specific Product Precautions 1

Be sure to read the below before handling. Refer to front matter 57 for Safety Instructions.
For Actuator and Auto Switch Precautions, refer to page 3 to 12 and the Operation Manual.

Operating Precautions \

Disassembly and Maintenance

AWarning

1.

N

W

Be careful to 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 can cause a malfunction.

. Be careful to the supply pressure and kinetic

energy when performing an intermediate stop.

Fine end stroke adjustment is considered as an intermediate
stop, so the considerations for an intermediate stop must be
observed when making any fine adjustments.

When stopping the external slider in an intermediate
position with an external stopper.

If the allowable pressure values are exceeded,
the stopper position might be displaced or the
external slider may become detached from the
magnetic coupling and drop.

When stopping the piston slider in an
intermediate position with the pneumatic circuit.
If the allowable kinetic energy values are
exceeded, the stopper position might be displaced
or the external slider may become detached from
the magnetic coupling and drop.

A\ Caution

1.

Do not use the cylinder in an environment where
the cylinder is expose to moisture, adhesive foreign
matter, dust or liquid such as water or cutting fluid.
If the cylinder is used in an environment where the lubrication
of the cylinders sliding parts is compromised, please consult
SMC.

Mounting

A\ Caution

1.

N

Avoid operation with the external slider secured to
the surface.

Secure the cylinder with the plates on both sides.

. Make sure that the cylinder mounting surface has a

flatness of 0.2 mm or less.

If the flatness of the mounting surface is not appropriate, the 2
guide shafts will become twisted and have an adverse effect
to the performance of the product. This results in reduction of
product life due to the increase in sliding resistance and
premature wearing of the bushing.

The flatness of the cylinder mounting surface should be 0.2 mm
or less, and the product should be mounted so that it can
operate smoothly over the full stroke with the minimum
operating pressure (0.18 MPa or less).

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 taking off 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. Do not disassemble the magnetic components

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

3. When disassembling to replace the seals and wear

ring, refer to the separate disassembly instructions.

4. The set screws in the figure below are for securing

5.

the guide shaft, so do not loosen them except for the
purposes of replacing the seals.
This can cause a malfunction.

Guide shaft holding screws
(Hexagon socket head set screws)

= =

= [ |

\7@%

e

and the piston slider.

There are an odd number of magnets for @6 and @10 (@6: 5 pcs,
210: 3 pcs), so the assembly direction is important. Refer to the
figure below when performing disassembly or maintenance. Put
the external slider and the internal slider together and insert the
piston slider into the cylinder tube ensuring the positional
relationship is correct as shown in Fig.1.

If assembled incorrectly as shown in Fig. 2, remove and rotate
the piston slider by 180°, then re-insert in the correct position.
If the direction is not correct, it will be impossible to obtain the
specified holding force.

LRyl

li il

Fig. 1 Correct position

CY3B
CY3R

CY1s
-Z

Use caution to the direction of the external slider |CYIL

-XO

i . Technical
Fig. 2 Incorrect position data

1493 ®



Series CY1S
c Specific Product Precautions 2
Be sure to read the below before handling. Refer to front matter 57 for Safety Instructions.

For Actuator and Auto Switch Precautions, refer to page 3 to 12 and the Operation Manual.

\ Caution when Replacing Shock Absorber

A\ Caution

For the cylinder specification of shock absorber with
adjustment bolt, the stroke will be maintained even
when the shock absorber is replaced. However, if the
position of the adjustment bolt is also changed, it
will be necessary to reset the stroke position of the
cylinder and shock absorber.

\ Stroke Setting \

/\Caution

With bumper bolt

Loosen the hexagon nut, and move the bumper bolt to the set
stroke position with a hexagon wrench or by hand. Tighten the
hexagon nut to the torque values shown in the table below.

With shock absorber

The cylinder stroke is controlled by the position of the
adjustment bolt. Parallel pins of smaller size to the rod
diameter of the shock absorber are mounted on the slide
block, and these pins collide with the adjustment bolt and
shock absorber. Therefore, the stopper of the shock absorber
should not come into contact with the slide block directly. (See
the figure below.)

\Service Life and Replacement Period of Shock Absorber

A\ Caution

1. If the shock absorbing ability of the shock absorber
is insufficient at the end of stroke, the cylinder,
equipment or workpiece maybe damaged.

It is possible to adjust the stroke time of the shock absorber by
adjusting the position of the shock absorber and adjustment
bolt. However, if the effective stroke of the shock absorber is
extremely short, the ability to absorb the impact will be
reduced, leading to failure. Therefore, the position of the shock
absorber is recommended to be approximately 0.2 mm behind
the contact surface of the adjustment bolt (See figure below).

N

. Perform maintenance for the shock absorber (RJ
series) setting approximately 3 million operating
cycles as a guide.

Note 1) The performance may vary depending on the operating
conditions of the shock absorber.

Adjustment bolt Note 2) As a guide, the maintenance check for the shock

2l
S absorber (RJ series) should be carried out after
'@ approximately 3 million operating cycles, and replace
J if necessary.
) 3. Refer to the RJ series catalog for Specific Product
@q Precautions of the shock absorber.
2 = - ——
7
{ Shock absorber
=0.2mm e

Nut for bumper bolt|Nut for shock absorber| Nut for adjustment bolt

Bore size Tightening torque Tightening torque Tightening torque
mm i . gntenir
(mm)  [Thread size Nm) Thread size (N-m) Thread size (Nom)
6 M6 x 0.75 5.2 | M6x0.75 0.85
10 M4 x 0.7 1.5

M8 x 1 125 | M8x 1 1.67
15

20 M10x 1 245 |[M10x1 3.14
25 M14x15 68.0 |Mi4x15| 10.80
32
40

M6 x 1 5.2

M20x15| 204.0 |M20x15| 23.50 |M8x125| 125

® 1494



Basic type/Direct mount type

Series CY3B/CY3R
06, 010, 015, 220, 625, 332, 340, 050, 263




Magnetica"y Basic type Direct mount type

Coupled
wiess  Saries CY3B/CY3R

I Improved bearing performance | Iimproved lubrication by using a Lub-retainer
A 70% longer wear ring length A special resin Lub-retainer is installed on
achieving an improvement in bear- the dust seal to achieve ideal lubrication on
ing performance compared to the the external surface of the cylinder tube.
CY1B.

Direct mount type Series CY3R

- -

) Basic type Series CY3B

Series Variations

Bore l Standard stroke (mm) l l Individual Made-to-Order products l
= size |50 150 250 360 450 600 800 1000 [“{oioliincoeciications (XB6)
—{es | Low speed specifications (15 to 50 mm/s) (XB9)
% Long stroke (XB11)
{020 | Low speed specifications (7 to 50 mm/s) (XB13)
——@ Hydro specifications (X116)
—{o32 } Air supply port relocated in axial direction (X132)
_[% High speed specifications (X160)
263 Helical insert thread specifications (X168)
—e6 ] Added mounting tap positions for slider (X206)
—{"e10 | Non-lubricated exterior specifications (X210)
—ets ] Outside of cylinder tube with hard chrome plated ~ (X322)
__%} Non-lubricated exterior specifications (with dust seal) (X324)
232 Interchangeable with CY106 (X1468)
240 With magnetic shielding plate (XC24)
_[% With floating joint (XC57)

Availability of Made to Order products varies with the series

Note) The @ mark indicates the available combination of and the bore size. For more information, please refer to pages

bore size and standard stroke. 1699 to 1818.

1444 ZSMC



I Minimum operating pressure reduced by 30%
By using a Lub-retainer, the minimum operating pressure is reduced

by 30%.

(CY3B40 compared with CY1B40)

Watchmaker's

Wear ring A
Lub-retainer .
(special resin) Wear ring B
% Ml ﬂ
 OF .
= m
| TR
l Series CY3B i
Switch rail

(precision) screwdriver

I

g s //>

o

<

) Auto switch
Q

Switch mounting
bracket

4
|

O

Small auto switches are mountable.
Small auto switches can be mounted on the
currrent auto switch mounting groove of the
CY3R25 to 63. So, they can be mounted to all of
the cylinder sizes in the CY3R series, making
inventory control of the product easy.

Lightweight

The body weight has been reduced by approxi-
mately 10% by eliminating unnecessary body
weight and by reducing the outer diameter of the
cylinder tube. (Compared with previous 250 and
@60 models)



Series CY3B/CY3R
Model Selection

Operating Conditions

E: Kinetic energy of load (J)
_ (W Ws) v |2

E="m—x (1ooo

Es: Allowable kinetic energy for intermediate stop using
an air pressure circuit (J)

Fn: Allowable driving force (N)

Mp: Maximum allowable moment (N-m) when a connection
bracket, etc. is carried directly

Load mass (kg)

Connection bracket weight (kg)
Guide's coefficient of friction
Distance from cylinder

shaft center to workpiece point
of application (cm)

- Switches

- P: Operating pressure (MPa)
-V: Speed (mm/s)

- Stroke (mm)

- Mode of operation
(horizontal, inclined, vertical)
-L1:  Distance from cylinder shaft center to connection fitting, etc. (mm)

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
the body
Wv: Allowable load mass for vertical operation (kg)

Mode of

operation

Note 1)

l Horizontal operation ] l Inclined operation

Vertical operation

Review of load weight
and operating pressure

First tentative bore size

determination /o
eD=16x/ 3

First tentative bore size

determination /-
eD=16x/ B

Inclined operation

!

Refer to the allowable driving force table for the (Fn) of data @&).

Review of connection bracket

CY3B

maximum load weight when
loaded directly on the body
and connection bracket.)

- =
A Driving Force Table (Fn) (n=1,2,3) ‘:’; ‘g: =W Delerminalionw z w:=>>v;:
Horizontal | Fi=H1x (W +Ws) x9.8 <% of allowable load
Inclined F2 = (W + Ws) X 9.8 X (Hcos@ + sing) ressure.
" (Refer to page 1450 for
Vertical | Fa= (W +Ws)x 9.8 x (K +1) (Rofer to pags 1450 for tha Vertical operation.)

(Refer to
standard

Equipped with
switch rail?

(Refer to data
@on pages 1448
and 1449.)

Second tentative determination
of bore size using the graph of
allowable driving force (Fn)
and distance from cylinder
shaft center (Lo)

Note 1)

Inter

stop?

Stop with external stopper Intermediate Stop with air pressure circuit

stopping method

Refer to page 1451 for
intermediate stops.)

Determination of
load’s kinetic
energy (E)

Determination of

. P <Ps Review of order made
pres;::;er rﬁ)dﬂ::"s l%Sklng products based on

(Refer to page 1451 for

intermediate stops.) (Refer to pages

1453 and 1457.)

Model determination

Review of larger bore size

Review of larger bore size

stroke table
on page
1457.)

Review of switch use and stroke NG

h\Ye: Determination
of stroke with

switch

Equipped witl
switches?

Equipped
with external guide
system?

No

Note 3)

Ws x L1 > Mg Refer to page 1451 for body
non-rotating accuracy and CY1 F

Determination ™\ maximum allowable moment.)

of rotating

Ws x L1 = Mo

(Refer to page 1451 for body
non-rotating accuracy and
maximum allowable moment.)

Note 3)

Determination
of allowable

D-O
-XO

Technical
data

Note 1) This cylinder cannot perform an intermediate stop
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.
1447



Series CY3B/CY3R

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 @A.

<Data @ : Distance from cylinder shaft center

CY3B6

Allowable driving capacity>

CY3B32

Allowable driving force Fn (N)

Allowable driving force Fn (N
38
c
@
D
o3
&
)
S
E

40

30

20

10

5

Usable range

L]

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

— 400f !
2 oy — T !

200
=
1% %
20 T T T

i t t t
[ T T T :
[ [ [ [ H

t
IO P P O
012345678910112131415
Distance from cylinder shaft center Lo (cm)

CY3B10

AN
=

Discrepancy
absorption

Given a load drive resisting force of Fn = 100

Allowable driving force Fn (N)

50
40

20
10

Usable range

[
.

01 2 3 4 5 6 7 8 9
Distance from cylinder shaft center Lo (cm)

CY3B40

500 i
300 [ T T
200

il

 — ——
— T
I I |
P P O O O I

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

1

Allowable driving force Fn (N)

(N) and a distance from the cylinder shaft cen-
ter to the load application point of Lo = 8 cm,

CY3B15

CY3B50

find the intersection point by extending upward
from the horizontal axis of data A 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[J32 or CY3[J40.

= The Lo point from the cylinder shaft center is the

moment working point between the cylinder and the
load section.

Allowable driving force Fn (N)

5 ——Usable rang

012 3 4 56 7 8 91011
Distance from cylinder shaft center Lo (cm)

Z1000

500

300
200

— Usable range
g s
20 ‘ ‘

Allowable driving force Fn
o
3

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

CY3B20

CY3B63

Allowable driving force Fn (N

foo g\ooo
° E B
50 = —
& 300
520
~ =y
100
10 § Usable range
5 £ 50
S 40
© 30
—Usable range 5 20
]
s S
01234567 8910111213 go 012345678 9101112131415

Distance from cylinder shaft center Lo (cm)

Distance from cylinder shaft center Lo (cm)

CY3B25

Allowable driving force Fn (N)

500 ] f f f f f f ]
300
200

20
° %—‘—‘%
T t Usable range T i
[ i i f f i I
I I I I I I
Y P P O O |

2 34567 8 910111213
Distance from cylinder shaft center Lo (cm)

1448



Model Selection Series CY3B/C Y3R

Precautions on Design 1

<Data @): Distance from cylinder shaft center

CY3R6

Allowable driving capacity>

Allowable driving force Fn (N)

40

30

20

10

5

Usable range

L

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

z
c
I
@
2
2
20
2> Usable range
£ w0
]
2
k]
3
H
2
=

~
&

i i
I H I
] =
I O

i
[
[
012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

CY3R10

Allowable driving force Fn (N)

5
Usable range

o]

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

Allowable driving force Fn (N)

—
[ | I S S S -
% S S O Y S |

20
Usable range
10
t t t ; t t i
T T T i T T T
[ [ [ I [ [ [
P O O O

[
[
012345678 9101112131415
Distance from cylinder shaft center Lo (cm)

CY3R15

CY3R50

Allowable driving force Fn (N)

Usable rang

1
o 12 3456 7 8 91011

Distance from cylinder shaft center Lo (cm)

3

Allowable driving force Fn

1000
500
300
200
able range

I

[

10 ‘

0123456789101112131415

Distance from cylinder shaft center Lo (cm)

CY3R20

CY3R63

Allowable driving force Fn (N)

200
100

I—Usable range

1 \
01234567 8910111213

Allowable driving force Fn (N)

Distance from cylinder shaft center Lo (cm)

1000

500
400

300
200

100
Usable range

10
0123456789101112131415
Distance from cylinder shaft center Lo (cm)

CY3R25

Allowable driving force Fn (N)

500 f f f f f f ]
300 [ I I I I I I 1
200

100

He=0=—c———w=—
ot
o — ——— — —

10
5 Usable range

! T I

[ I I
) IO O O O O |
01234567 8 910111213
Distance from cylinder shaft center Lo (cm)
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Series CY3B/CY3R

Precautions on Design 2

Cylinder Dead Weight Deflection

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
( D )
Q
!
+ 4 (6] ?(Note)
-
0 =P - 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/CY1IR 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 |

Maximum Weight of Connection
Bracket to the Body

is used, sliding resistance increases due to the load mass and moment, which may cause mal- !

functions.

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 weight

+ Workpiece mass)
[ F ﬂﬁ Ji L 7’]
4 & | |

Workpiece i
é{: ¢l | |

w
Rodless cylinder

1450

i Series CY3B is guided by an external axis
CY3B i (such as a linear guide) without directly mount-
i ing the load. When designing a metal bracket
i to connect the load, make sure that its weight
i will not exceed the value in the table below.
i Basically, guide the CY3R direct mounting
i type also with an external axis. (For connec-
i tion methods, refer to the Instruction Manual.)
i Max. Connection Bracket Weight
Model Max. connection bracket weight (Wemax) (kg)
: CY3l6 0.2
i |_cvso1o 0.4
i [cvamis 1.0
i |_cyada20 1.1
EVSBSUGH ' CY3[125 1.2
CY3B25,32,40 i CV3D32 1.5
G i CY3140 2.0
S : CY30150 25
v [ i [ cvades 3.0
28 i Consult with SMC in case a bracket with weight
27 ——CY3015 ,' / / i exceeding the above value is to be mounted.
2 — - 5
% | I T A ;
2 - evaiio I 7 . <CY3R>
21 : .
2 A i Maximum Load Mass when
El Ty 171y | i
g [ Ay | Loaded Directly on Body
€ 15 = I |
R ) i . :
813 | WAV JAVS : i ied di i
g2 i CY3[63- : When the load is applied directly to the body, it
Q1 IIII AV S {7 cvaso] | should be no greater than the maximum val-
Srevame T 17 I PAVA cyacao] | ues shownin the table below.
S v 78 SV o |
6 1
g [ A7 AS X S Model | Max, load weight (Wemax) (k)
3 VA cvas{ !
sHAL ovomo] | CY3R6 0.2
= Y201 ¢ [ cvaRio 0.4
° 1000 2000 3000 4000 5000 6000 CY3R15 1.0
Stroke (mm) : CY3R20 11
# 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 2.0
i [_cyaRso 25
1 CY3R63 3.0
Loading direction
Loading
. Allowable load| Max. operating ' direction
Bore size Model mass (Wv) | pressure (Pv) : - )
(mm) k) (MPa) i Switch
6 | Cvale 10 | o085 | | rail
10 Cy3010 27 0.55 :
15 CY3(115 7.0 0.65 :
20 CY3120 11.0 0.65 §
25 CY30125 18.5 0.65 :
32 CY332 30.0 0.65 :
40 cy3C40 47.0 0.65 |
50 | CY3Os0 75.0 0.65 3
63 CY3C63 115.0 0.65 :

« Use caution, as there is a danger of :
breaking the magnetic coupling if operated
above the maximum operating pressure.



Model Selection Series CY3B/C Y3R

Precautions on Design 3

Intermediate Stop

(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-

Stroke End Stopping Method

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.

ceeding these limits can result in breaking of Load Slide block Shock absorber Load
the magnetic coupling.
Guide shaft Slide block
Bore size Model Operanng pressure limit for h Guide shaft
(mm) intermediate stop (Ps) (MPa) . L
6 CY3[l6 0.55 Cylinder tub N — : , Center of
10| cvano 0.55 yinder lube F-= =g 0 axis
15 | cY3Ois 0.65 | H
20 CY3[120 0.65 ‘ | H | | I
25 CY3025 0.65 } /
32 CY3[132 0.65 - Stopper Cylinder tube
40 | cvadao 0.65 Body Body tilting Thrust Body
50 CY30150 0.65 ) ) transmission area
63 Y363 0.65 Note) The drawing shows the CY3R series.

(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)

e oas [Movwie ey
6 CY306 0.007
10 CY3J10 0.03
15 CY3[15 0.13
20 CY320 0.24
25 CY3[125 0.45
32 CY3[132 0.88
40 CY30140 1.53
50 CY3[150 3.12
63 CY3[163 5.07

<CY3R>
Body Non-rotating Accuracy and Maximum

Allowable Moment (with Switch Rail) (Reference values)

Reference values for non-rotating accuracy and maximum allowable moment at stroke end are indi-

cated below.
Bore size| Non-rotating M"?:}nzg:m’?ﬂbl)e Allowabbll:‘ez) / Non-rotating accuracy
(mm) | accuracy () (Nm) ®) | stroke (mm) '.
7
6 7.3 0.02 100 \
10 6.0 0.05 100 I
15 45 0.15 200 -~ Switch rail
20 3.7 0.20 300 ~—
25 3.7 0.25 300 522‘22227
32 3.1 0.40 400 Body Wear ring C
40 2.8 0.62 400
50 2.4 1.00 500
63 22 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 weight on page 1450.

CY3B
CY3R



Magnetically Coupled Rodless Cylinder/
Basic Type

Series CY3B

06, 210, 015, 020, 025, 332, 540, 050, 263

How to Order

cvs_l?|25| -(300)-[ ]

: Made to Order
Basic type Refer to page 1453 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 1711.)

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.
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Symbol
Rubber bu

to
r

mper (Magnet type)

Made to Order: Individual Specifications
(For details, refer to pages 1464 to 1466.)

Magnetically Coupled Rodless Cylinder

Series CY3B

Basic Type
Specifications
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

016016 [ 016 [ 016 [015] 0.14[ 012 012] 0.12

Ambient and fluid

—10 to 60°C (No freezing)

Piston speed

50 to 500 mm/s

Cushion

Rubber bumper

Lubrication

Not required (Non-lube)

Stroke length tolerance (mm) Oto

250 st: T10, 251 to 1000 st: T}*, 1001 st to: *}®

Mounting orientation

Horizontal, Inclined, Vertical Note)

Mounting nut (2 pcs.)

Standard equipment (accessory)

Magnet holding force (N)

19.6 | 53.9 [ 137 [ 231 [ 363 | 588 | 022 [ 1471 2056

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

pneumatic circuit.

Theoretical Cylinder Th

When calculating the actual thr-
ust, design should consider the
minimum actuating pressure.

rust 4\ Caution

Additional weight
Cylinder stroke..

0.033/50 st | 1.287 + 0.033 x 500 + 50 = 1.617 kg

1453

Sybel Speciloations 26, 210 215, 920, 625, 932, 240
-X116 | Hydro sp I
-X132 | Axial ports 100 1200 J -
-X160 | High speed specifications 90 1100 QV?'
-X168 | Helical insert thread specifications > g w’\b = 1882 P
-X206 | Added mounting tap positions for slider % 70 S % a0 A
’ ’
-X210 | Non-lubricated exterior specifications £ & X £ 700 S | Lol
-X322 | Outside of cylinder tube with hard chrome plating E 50 Pa g 600) /l'- i
5 Nonlubricated exteri i B ° !
X324 exterior (wim dust seal) S s 500 Tn8-
-X1468 with CY1(J6 £ 20 £ 400 e
I 6 _L-A 20 | |
Made to Order 20 22" 800 o]
(Refer to pages 1699 to 1818 for details.) 1o L+ 200 T DA
Symbol Specifications L 100 e ‘
-XB6 Head resistant cylinder (-10 to 150°C) 0 0102 0304050607 080910 0 0102 0304050607 080910
-XB9 | Low-speed cylinder (15 to 50mm/s) Supply pressure (MPa) Supply pressure (MPa)
-XB11 | Long stroke type
-XB13 | Low-speed cylinder (7 to 050, 063
-XC24 | With plate 3000 % CY3B
-XC57 | With floating joint /ze\ & CY3R
/
2500 P
s '/ @ E;ZY1 S
g 2000 ; P
: 1B oYL
S 1500 Pod
Qo
8 CYHH
= 1000
500 c
0 0102 03 04050607 080910
Supply pressure (MPa)
Weight
—
Unit: kg
Bore size (mm) 6 10 15 20 25 32 40 50 63
Basic weight (at O st) 0.052 | 0.08 |0.275|0.351 | 0.672 | 1.287 | 2.07 | 3.2 |53 D_D
Additional weight per 50 mm of stroke | 0.004 | 0.014 | 0.015 | 0.02 | 0.023 | 0.033 | 0.04 | 0.077 | 0.096
Calculation method/Example: CY3B32-500 -XO
Basic weight................. 1.287 kg
Technical
data



Series CY3B

Construction

Basic type

CY3B6

CY3B10, 15

1By

CY3B20 to 40

CY3B50, 63

©Or

W

S\

i

G

i)

+ The above drawing is 815. (3 magnets are used in 210.)
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Component Parts

£

il

Replacement Parts/Seal Kit

No. Description Material Note Bore size (mm) Kit no. Contents

1 |Body Aluminum alloy Hard anodized CY3B6-PS Set of nos. above (6

2 |Head cover 26, 910 ‘Brass 10 CY3B10-PS

015 10 063 | Aluminum alloy 15 CY3B15-PS

3 | End collar Aluminum alloy ©20 to 240 only 20 CY3B20-PS

4 | Cylinder tube Stainless steel 25 CY3B25-PS Set of nos. above

5 |piston 06 [Brass 06 [ Elctroless Nilaed 32 CY3B32-PS ©.B 06

01010063 | Aluminum aloy | 10t0 063 | Chromated 40 CY3B40-PS ®. 6, @0

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 us-
9 |Magnet A — ing 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 ;:So;;frice:ﬂtd cylinder tube. Contact SMC if the head cover removal
12 | Bumper Urethane rubber Note 3) For replacement of the 810 wear ring A, contact SMC or your near-
13 | Piston nut Carbon steel 06 to 915: not available est sales representative.

14 | C type retaining ring for hole |  Carbon tool steel Phosphate coated « Seal kit includes a grease pack (26, 810: 5 and 10 g, 15 to 863: 10 g).
15 | Wearring A Special resin Ordzr ;vith the following part number when only the grease pack is

" - - needed.

16 \A{ear ting B Special resin G?iase pack part number for g6, 210: GR-F-005 (5 g) For external

17 | Piston seal NBR sliding sections

18 | Lub-retainer Special resin ©6: not available GR-S-010 (10 g) For tubing

19 | Cylinder tube gasket NBR 26, 210 only interior

1454

Grease pack part number for 15 to 863: GR-S-010 (10 g)



Dimensions
Basic type
CY3B6 to 63

Magnetically Coupled Rodless Cylinder

L3S, Note 1

Basic Type

4 x MM
) thread depth J

Effective thread

Series CY3B

2 x P (Piping port)

i

- 7, = length T ¢ =l L
/ \ b ; I
5' LK ~‘ : x S
| J% : ﬂ:
S y I 1)
: Mounting nut
2] width across flats C
T Nk w N
F S + Stroke F
ZZ + Stroke
Note 1) 50, 863: L 5.
' N ' 8xV N
A H Effective thread length Y
OB Mounting nut G E H
width across flats C el |
Effective th NZ\ = T —
fective threa N aasail = _ |53
« length T wilk 51 / OL
Z| — Q
% Iy @\\
i N H d-
— | = F|.N
ol
F|N NA | ot
gcce!
CY3B6 to 15 CY3B50, 63
(mm)
Model |[A[B | clcc] D |[E|F]| G H 1 | J K[ L | MMm N |[NA| NN Q R s | T
CY3B6 | 4| 17| 8*|—| 76 |4 | 8| 5 [135% — | 45[ 5| 35| M3x05| 9.5 10%| Mex1*| — — | 62" 65] —
CY3B10 | 4| 25| 14 |—[12 [15] 9| 5 [125 | — | 45[ 4| 38| M3x05 | 11 14 | Miox1 | — — 63| 75| — g;gg
CY3B15 | 4| 35| 14 |—| 166%|2 | 10| 55 [13 | — | 6 |11| 57 | M4x07 | 11 17 | Miox1 | — — 83| 8 —
CY3B20 | 8| 36| 26 |—| 21.6%[2* [ 13| 75|20 |28 | 6 | 8| 66| M4x07 | 18" | 24 |M0x15] — 12* | 106 |10 — ‘CY1S
CY3B25 | 8| 46| 32 |—| 26.4%|2* |13 | 7.5"(20.5 [ 34 | 8 [10] 70| M5x08 | 18.5"| 30 |M26x15| — 15% | 111 |10 — -Z
CY3B32 | 8| 60| 32 |—| 336%[2* |16 | 8" |22 [40| 8 |15| 80| Mex1 | 20" | 36 |M2%6x15] — 18" | 124 |13 —
CY3B40 |10| 70| 41 |—| 41.6%[3" |16 [11 [29 |50 [10 [16] 92| M6x1 | 26™ | 46 | M®x2 | — 23* | 150 |13 — CYiL
CY3B50 | —| 86| — [32] 524%|8 | 2|14 [33 |58 12 [25]110|M8x1.25] 25 55 | — |30°00| 27.57| 176 | — | M8x1.25
CY3B63 | —[100| — [38] 65.4"[8 | 2|14 [33 | 72%12 [26]122][M8x1.25] 25 69 | — [323%[ 3457 188 | — [miox15 |CY1H
P (Piping port .
M) | 2| VY )| 22 [P ™ TE* Mounting Nut/included in the package (2 pcs). CY1F
CY3B6 |25[10|—| 78%| M3x0.5" — — d
CY3B10 |30 16| — | 81 | M5x0.8 = = CYP
CY3B15 [35/19| —| 103 | M5x0.8 — —
CY3B20 |50/25|—| 132 | Rc1/8 NPT 1/8 G1/8 |
CY3B25 |50/30] — 137 | Rc1/8 | NPT1/8 | G1/8 ©
CY3B32 |50/40|—| 156 | Rc1/8 NPT 1/8 G1/8
CY3B40 |60 40| — | 182 | Rc1/4 NPT 1/4 G1/4 B
CY3B50 | 60|60 16| 180 | Rc1/4 NPT 1/4 G 1/4
CY3B63 |70|70| 16| 192 | Rc1/4 NPT 1/4 G1/4
Part no. Applicable bore size (mm) d H B (o]
Note 2) The astrisk denotes the dimensions which are different from SNJ-006B 6 M6 x 1.0 4 8 92 D |:|
the CY1B series. ) SNJ-016B 10,15 M10x1.0 | 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
length of the head cover (T dimension). When mounting a SN-032B 25. 32 M26 x 1.5 8 32 | a7 "XD
cylinder, consider the thickness of flange, etc. SN-040B 40 M32 x 2.0 10 M

Note) Mounting nuts are not available for 50 and 63.



Magnetically Coupled Rodless Cylinder/
Direct Mount Type

Series CY3R

26, 010, 215, 020, 225, 332, 540, 350, 063

How to Order

CY3R[ |25 |-[300] |-M9BW| |-[ |

Direct mount type lMade to Order
Refer to page 1457
- 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. w
n n” pcs.
Bore size Auto switch type
6| 6mm ‘ Nil ‘ Without auto switch (Built-in magnet)‘
Port thread type
10 | 10 mm _yp 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 J
Rc 20, 25, 32. 40 malfunctions.

25 | 25 mm N NPT . 25,32, * Refer to the table below for auto switch model numbers.
32 | 32mm TF G 50, 63 i
40 | 40 mm m With switch rail
50 | 50 mm “ Without switch rail
63 | 63mm Note 1) A type with switch rail has built-in auto switch magnets.

)
Note 2) 915 has built-in auto switch magnets even without switch rail.

Cylinder stroke (mm)
Refer to page 1457 for standard stroke.

Applicable Auto Switches/Refer to pages 1599 to 1673 for further information on auto switches.

. S - Load voltage Auto Lead wire length (m) .
Type Special function Elecltncal _Sﬁ, Wltnng‘ DC AC switch 0.5 1 3 5 :;:;gg Applicable load
enty | 27| (outpu) model N | w | @
3-wire (NPN) M9N [ ] ®| ® | O o L
— 3-wire (PNP) sv.1ev M9P o [ee[0[ o |Comt
o5 2-wire 12V M9B [ ] ® e O o —
T Diagnostic 3-wire (NPN) MONW [ @  ® O o
® v, 12V ircui
3 indication Grommet | Yes [awire (PNP)| 24V |°V" - MoPW o [e[e|o o | Raay
s 2 (2-color display) 2-wire 12V M9BW [ ) ® @O o -
© " e
. 3-wire (NPN) M9NA** o cCle|O o .-
Wat tant 5V, 12V 3 I
P Sovire (PNP) MSPA® | O |o|e o[ o |°"™
2-wire 12V M9BA** o c|le|O o —
= 3-wire -
- .g Yes | (NPN equiv)| — 5V — A96 [ ] — | ® — | ICcircuit| —
R _ Grommet
E 2 L owire 24V |5V 12V 100 vV A93 [ ) — el e - - Relay,
® No ! 100V or less A90 [ ] — e — — |ICcircuit| PLC

= Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Consult with SMC regarding water resistant types with the above model numbers.

* Lead wire length symbols: 0.5 m Nil (Example) MONW + Solid state auto switches marked “O” are produced upon receipt of order.

1m. M (Example) MONWM
3m. ... L (Example) MONWL
5m. ... Z (Example) MONWZ

# Other than the applicable auto switches listed in “How to Order”, the other auto switches can be mounted. For detailed specifications, refer to page 1463.
+ With pre-wired connector is also available in solid state auto switches. For specifications, refer to pages 1626 and 1627.
* The auto switch is shipped together, but not assembled.
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Symbol
Rubber bumper (Magnet type)
™

Made to Order: Individual Specifications

Magnetically Coupled Rodless Cylinder

Specifications

Direct Mount Type

Series CY3R

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

016]0.16 [ 016 [ 016 ] 0.15 [ 0.14 [ 0.12 [ 0.12 ] 0.12

Ambient and fluid temperature

—10 to 60°C (No freezing)

Piston speed

50 to 500 mm/s

Cushion

Rubber bumper

Lubrication

Not required (Non-lube)

Stroke length tolerance (mm)

010 250 st: *§°, 251 to 1000 st: *}*, 1001 st to: *§°

Mounting

Direct mount type

Mounting orientation

Horizontal, Inclined, Vertical Note 2)

Magnet holding force (N)

19.6 [ 539 | 137 [ 231 [ 363 | 588 | 922 [ 1471[2256

Note 1) When an auto switch is installed at an intermediate position of a type with auto switch, keep the maximum
piston speed at 300 mm/s or below to ensure operation of relays or other devices.
Note 2) When vertically mounting, it is impossible to perform an intermediate stop by means of a pneumatic circuit.

Standard Stroke

- Bore size Max. stroke Max. stroke
(For details, refer to pages 1464 to 1466.) (mm) Standard stroke (mm) without swiich (mm) | with switch (mim)
Symbel mopoclicaions 6 | 50,100, 150, 200 300 300
-X116 | Hydro specifications
-X160_| High speed sp 10 | 50, 100, 150, 200, 250, 300 500 500
-X322 | Outside of cylinder tube with hard chrome plating 15 50, 100, 150, 200, 250, 300 1
000 750
-X1468 with CY1[6 350, 400, 450, 500
20 1000
Made to Order
] 100, 150, 200, 250, 300, 350 1500
(Refer to pages 1699 to 181.1.3 fo.r details.) 25 400, 450, 500, 600, 700, 800 1200
‘ Symbol Specifications 32
-XC57 | With floating joint
40 | 100, 150, 200, 250, 300, 350 2000 1500
50 400, 450, 500, 600, 700, 800
63 900, 1000

Theoretical Cylinder Thrust

26, 210

Note 1) The longer the stroke, the larger the amount of deflection in a cylinder tube. Pay attention to the mounting
bracket and clearance value.
Note 2) Intermediate stroke is available by the 1 mm interval.

When calculating the actual thrust, design should

100

920

L \1,6

80 -

N
70 ©
60 -

50 A

40 i

30 0.

20 £
10 —1

1

Theoretical thrust (holding force) (N)

0 0102 03040506 07080910
Supply pressure (MPa)

Theoretical thrust (holding force) (N)

ACaution consider the minimum actuating pressure. g;gg
015, 020, 925, 632, 040 250, 063 cY1s
1200 . — 3000F a4 |-Z
1100 X s : S
1000 71 8 2500
900 A 5 E o CY1L
800 gk — > 2000 e
700 = b=} E VLT CY1H
600 e £ 1500 F Lo
500 ! g E ]
400 2 £ 1000 F CY1F
300 e = 3 %
200 S 500 F
100 1 —» 2 E A CcYP
S E
0 0102 0304 0506 07080910 = 0 0102 0304 0506 07080910
Supply pressure (MPa) Supply pressure (MPa)

Weight Unit: kg
Bore size (mm) 6 10 15 20 25 32 40 50 63
Basic weight (at O st With switch rail 0.086 | 0.111 | 0.272 | 0.421 | 0.622 | 1.217 | 1.98 3.54 5.38
Without switch rail 0.069 | 0.08 0.225 | 0.351 | 0.542 | 1.097 | 1.82 3.25 5.03
Additional weight per 50 mm With switch rail 0.016 | 0.034 | 0.040 | 0.051 | 0.056 | 0.076 | 0.093 | 0.159 | 0.188
of stroke Without switch rail 0.004 | 0.014 | 0.015 | 0.020 | 0.023 | 0.033 | 0.040 | 0.077 | 0.096

Calculation method/Example: CY3R25-500 (with switch rail)

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

Basic weight...0.622 (kg), Additional weight...0.056 (kg/50 st), Cylinder stroke...500 (st)
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Series CY3R

Construction

Both sides piping type

CY3R6

CY3R10

() E{qm ulmuwu 5] ,‘/

@5 90 EDE@E@\%

CY3R15 to 63

=
P L NN N

a1 ]

dd & &\%’@

CY3R15, 20 CY3R15
Component Parts
No. Description Material Note No. Description Material Note
1 Body Aluminum alloy Hard anodized 24 02| Cylinder tube Gasket NBR
2a |End cover A Aluminum alloy 25 2| Wear ring A Special resin 26: not available
2b | End cover C Aluminum alloy 26 2| Wear ring B Special resin
3a |End coverB Aluminum alloy 2702)| Wear ring C Special resin
3b | End cover D Aluminum alloy 28 2| Piston seal NBR
4 | Cylinder tube Stainless steel 2902 Lubretainer Special resin ©6: not available
5 |Piston 06 [Brass oo | pod 30M2| Switch rail gasket NBR Both sides

210 to 963 ‘Aluminum alloy

010 to 063 | Chromate

piping type: None

Shaft

Stainless steel

Rolled steel plate

Zinc chromated

Replacement Parts/Seal Kit

6
7 | Piston side yoke
8 | External slider side yoke

Rolled steel plate

Zinc chromated

9 [Magnet A —

10 |Magnet B —

11 | Spacer Aluminum alloy ©6: not available
12 | Bumper Urethane rubber

13 | Piston nut

Carbon steel

Zinc chromate (06 to 15 not available)

14 | Type C retaining ring for hole

Carbon tool steel

Phosphate coated

Aluminum alloy

Chromate

15 ring

16 | Type C retaining ring for shaft

Hard steel wire

17 | Magnetic shielding plate

Rolled steel plate

Chromated (06, 010: not available)

Bore size (mm) Kit no. Coments

6 CY3R6-PS

10 CY3R10-PS

15 CY3R15-PS
20 CY3R20-PS

25 CY3R25-PS

32 CY3R32-PS

40 CY3R40-PS

50 CY3R50-PS

63 CY3R63-PS

18a | Switch rail (both sides piping)

Aluminum alloy

White anodized

18b | Switch rail (centralized piping)

Aluminum alloy

White anodized

19 | Magnet

20 | Hexagon socket head plug

Chromium steel

Nickel plated

21 | Steel balls

Chromium steel

040 Heragon socket e plug
020, 050, 063 |Nore

22 | Hexagon socket head screw

Chromium steel

Nickel plated

23 | Hexagon socket head set screw

Chromium steel

Nickel plated

1458

Note1) Seal kits are the same for both the both sides piping type and the

centralized piping type.

Note2) Seal kits are sets consisting of numbers 24 through 30. Order
using the kit number corresponding to each bore size.
Note3) For replacement of the 610 wear ring A, contact SMC or your
nearest sales representative.
« Seal kit includes a grease pack (@6, 10: 5 and 10 g, 215 to 863: 10 g).
Order with the following part number when only the grease pack is needed.
Grease pack part number for 66, 310: GR-F-005 (5 g) For external
sliding sections
GR-S-010 (10 g) For tubing

interior

Grease pack part number for 015 to 963: GR-S-010 (10 g)



Construction

Centralized piping type
CY3RG10

CY3RG15

Switch Rail Accessory

CYR

Bore size

Cylinder piping type
[ Nil_[Centralized piping (CY3RG) |
|__B__| Both sides piping (CY3R) |
Note) Only “B” for 6.

Auto switch type

(220 only)
\ Nil \ For reed switch \
|__N__[For solid state switch|

Magnetically Coupled Rodless Cylinder
Direct Mount Type

Series CY3R

E[B](N)-[100]

Stroke

CY3RG15
CY3B
CY3R
CY1s
-Z
CY1L
CY1H
Switch Rail Accessory Kit CY1F
Bore size Kit no. Calilais
(mm) Both sides piping | Centralized piping CYP
6 CYR6EB-L] — Numbers (82), (18b), 19, @2, 2) above
10 CYR10EB-L] |CYR10E-{J |Numbers (8a),(8b), 19, @, 22, 27 above
15 CYR15EB-L][CYR15E-[] 1,(G8a), (18b), @, 22, 2) above Noe2
20\ Fredswich | CYR20EB-[] | CYR20E-[]
it | CYR20EBN-[] | CYR20EN-[]
25 CYR25EB-[] |CYR25E-[] | Numbers
32 CYR326B-[] |CYR32E-[] |17, (8a),(18b), 2, @2, @) above
40 CYR40EB-L] |CYR40E-[]
50 CYR50EB-L] [CYR50E-[] D-1
63 CYR63EB-L] |CYR63E-[J

Note 1) [J indicates the stroke.
Note 2) A magnet is already built in for 215.
Note 3) is attached on both sides piping.

Note 4) and @ are attached on centralized piping.



Series CY3R

Dimensions

Both sides piping type: 96 to 263

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

Y- o © \
QI
iR "\
1 @ =
2 x plug 1Al w K
H 2 x P (Piping port)
CB HP“A T v 4 xcounterbore dia. 0B T

Counter bore depth C

2 x P (Piping port) 4 x J XE LG Note 1)

4x3.2

TC

n - o |3 1= %
;l = AT N a
0 i 5 % 5 & ; = S E{ z
@ ]
: ‘ F & | o ©
< ST N
[FL] @
@ 2x4x MM
HS s w K Thread depth M \_Switch rail
, CR HR G Q + Stroke Gi
T Z + Stroke
\ CY3R25 to 63 .
| Note 1) 850, 963: L -2
CY3R10 to 20
(mm)
Model | A [ B | C [CB|CR|D | F [ G |[GP|GW| H |HA|HB |[HC |HP | HR | HS | HT JxXE K
CY3R6 | 7| —*| —*| 2 | 05| 76|55|3 20 |185| 19 | 17 | 10.5| 18 [105" 17 | 6 | 105" M4x0.7x6 7
CY3R10| 9 [65 (32| 2 [05 (12 |65 |4 27 |255] 26 | 24 |14 | 25 [14 | 24 |5 |14 M4 x 0.7 x 6 9
CY3R15 [ 105 8 42 | 2 |05 [166"]| 8 |5 33 [315] 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 | 65 [235| M6x1x8 15
CY3R32 [105|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 [635| 67 | 62 |36 | 66 |36 | 62 | 8 |36 | M8x1.25x10 | 15
CY3R50 |14 |14 [ 82 | 5 |2 |524%/17 |85 | 83 [815| 85 | 80 |45 | 84 |45 | 80 |9 |45 | M10x1.5x15 | 25
CY3R63 [15 |14 [ 82 | 5 |3 [654%/18 |85 | 95 [935] 97 | 92 |51 96 |51 90 | 95 |51 | M10x1.5x15 | 24
Model L [D| ™ MM N [PW| @ [@W| T [TC | W [WP|WS]| X Y z
CY3R6 | 34|35 | 35 | M3x05 | 35/ 19 60*| 10 | 145%/105] 20 | 95| 6 | 10 | 355| 66*
CY3R10| 38|35 | 4 M3x05 | 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 M5x08 | 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 |27 713 | 79 130
CY3R40 | 90 | 7 8 M6x1 |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 M8x125 [16 | 94 | 171 | 60 | 32 |48 [ 70 [47 10 | 60 | 121 188

o

(Piping port

Model Nil TN® TF*
CY3R6 | M3x0.5* — —
CY3R10 | M5x0.8 — —
CY3R15 | M5x0.8 — —
CY3R20 | Rc1/8 NPT 1/8 G1/8
CY3R25 | Rc1/8 NPT 1/8 G1/8
CY3R32 | Rc1/8 NPT 1/8 G1/8
CY3R40 | Rc1/4 NPT 1/4 G1/4
CY3R50 Rc 1/4 NPT 1/4 G1/4
CY3R63 Rc 1/4 NPT 1/4 G1/4
Note 2) The astrisk denotes the dimensions which are different from the CY1R series.
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Magnetically Coupled Rodless Cylinder .
Direct Mount Type Series C Y3R

Dimensions

Centralized piping type: 210 to 963

| o et )
o E )
x x
2 .~ b N
bl hd Z|
—w k]
P (Piping port)
(Operating direction: () 4xJXE H P (Piping port) _
P (Piping port) CB HA (Operating direction: @) 4 x counter bore dia. oB T
(Operating drecton: (B)) P (Piping port) HT T Ya Counterbore depthC  \[* |
22 _ " (Opeaingdresion: @) |JHP_ L5; Note )
8 [$]
T TT o =
J 8 o »
2‘ * SEE] @ x S 13z
=]
i @} ©
(Operatig diecton: ®) o 1AS g w K %ﬁrgazlgglmh M \ Switch rail
o CR, HR \_Plug G| Q + Stroke 6|
P (Piping porl), CY3RG15 2+ Stroke
(Operating direction: (B)) CY3RG25, 32, 40
CY3RG10 Note 1) 850, 063: L 5.
erating direction
CY3RG20 ©p 9 )
(mm)
Model B Cc CB | CR D F G GP [GW | H HA | HB | HC | HP | HR | HS | HT JXE K L
CY3RG10| 65| 3.2 2 05 |12 65 | 4 27 | 255 26 24 |14 25 — 24 5 — M4 x 0.7 x 6 9 38
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| 5.2 3 1 21.6%| 9 6 39 |375] 39 36 |21 38 |11 36 | 75 |28 M6 x1x8 11 62
CY3RG25| 9.5| 5.2 3 1 26.4%| 85 | 6 44 |425| 44 | 41 |235| 43 |145]| 41 6.5 | 335 M6 x1x8 15 70
CY3RG32| 11 6.5 3 1.5 | 33.6%105 | 7 55 |53.5| 55 52 |29 54 |20 51 7 4 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 M8x1.25x10 | 15 90
CY3RG50| 14 8.2 5 2 52.4%(17 85 | 83 |815| 85 80 |45 84 |32 80 | 9 56 M10x15x15 | 25 | 110
CY3RG63| 14 8.2 5 3 65.4%|18 85 | 95 |935| 97 92 |51 96 |35 90 | 95 |635| MI0x1.5x15 | 24 | 118
Model LD M MM N PW | Q@ |[QW | T TC W | WP | WS X Y Y4
CY3RG10| 3.5 4 M3 x 0.5 45| 26 68 | 14 |17.5|14 20 |13 8 15 39.5 76
CY3RG15| 4.3 5 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 M5x 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 TNF TF*
CY3RG10| M5x0.8 — —
CY3RG15| M5x0.8 — —
CY3RG20| Rc1/8 NPT 1/8 G1/8
CY3RG25| Rc1/8 NPT 1/8 G1/8
CY3RG32| Rc1/8 NPT 1/8 G1/8
CY3RG40| Rc 1/4 NPT 1/4 G1/4
CY3RG50| Rc 1/4 NPT 1/4 G 1/4
CY3RG63| Rc 1/4 NPT 1/4 G1/4

Note 2) The astrisk denotes the dimensions which are different from the CY1RG series.



Series CY3B/CY3R
Auto Switch Mounting

Auto Switch Proper Mounting Position for Stroke End Detection

r—l — (Reference
Q dimension)
) S
LA, B
—l 1 —
& @
c D
Auto Switch Proper Mounting Position
26 to 520 (mm)
Auto switch A B C D
model
D-M9[] D-mo[] D-M9[] D-mo[]
Eg’: D-A9[] | D-M9CIW | D-A9[] |D-MOCIW | D-A9C] |D-MSCIW | D-A9[] |D-MOCIW
(mm) D-M9[JA D-M9JA D-M9[JA D-M9JA
6 26 30 46 42 46 42 26 30
10 28 32 48 44 48 44 — 32
15 17.5 215 76.5 725 — — 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 815.

Note 2) D-A90 type cannot be mounted on the section D of 10.

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

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

025 to 963

Adjust the auto

(mm)
AptoL A B (o] D
witch
model D701 D-z701 D-z70) D701
Mo | D280 Mo | D-Z80 Y Do) | D280
p-As0) |p-MoOw | D-YS9 | p.aery | p-momw | Y50 | p-aery |D-momw | D39 | p-aery | D-momw | D-Y3SD
Bore D-M9rA | B D-MorA | B D-MoA | B D-M9rA | B~
B D-Y7OW D-Y7OW D-Y7OW D-Y7OW
(mm) D-Y7BA D-Y7BA D-Y7BA D-Y7BA
25 19 23 18 98 94 99 42 38 43 75 79 74
32 225 26.5 215 107.5 103.5 108.5 455 415 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 28.5 325 275 147.5 143.5 148.5 515 47.5 525 124.5 128.5 123.5
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-A9C)/M9LCI/MOTIW/M9LIA types and cylinders separately. (Refer to the auto switch mounting bracket: part no. on page

1463.)
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Auto Switch Operation Range

Auto Switch Mounting

(mm)
. Bore size (mm)

Auto switch medel ™0 T 15 | 20 | 25 | 32 | 40 | 50 | 63
D-A9[] 8 11 8 6 6 7 9 8 8
D-M9]

D-M9[W 4.5 65| 6.5 4 5 55 55| 6.5 7
D-M9CIA

D-Z7(1/Z280 —_ _— _— _— 9 9 11 9 10
D-YSYTPYTOWNTBA| — | — | — | — | 5 |5 |6 |6 | 6

= The auto switches cannot be mounted in some cases.
= Since the operating range |s provided as a guideline including hysteresis, it cannot be

Other than the applicable auto switches listed in “How to Order”, the following auto switches can be mounted.
1
1 For detailed specifications, refer to pages 1559 to 1673.
1 Type Model Electrical entry Features Applicable bore size
I D-273, 276 '
1 Reed auto switch Grommet (In-line) - — -
I D-Z80 Without indicator light
1 D-Y59A, Y59B, Y7P —
- Diagnostic indication 025 to 063
: Solid state auto switch D-Y7NW, Y7PW, Y7BW Grommet (In-line) (2-color display)
Water resistant
: D-Y7BA (2-color display)
1 + With pre-wired connector is also available in solid state auto switches. For specifications, refer to pages 1626 and 1627.
1 + Normally closed (NC = b contact), solid state switch (D-FOG/FOH/Y7G/Y7H type) are also available. For details, refer to pages 1577 and 1579.
L + Applicable bore sizes are 025 to 663.

(assuming

+30% di

on an ambient environment.

It may vary substantially depending

Series CY3B/CY3R

Auto Switch Mo

unting

Bracket/Part No.

Bore size (mm)

Auto switch model

025 to 063
D-A9[]
D-M9[]
D-MoCW BMG2-012
D-M9[JA

D-A9[ /MO /MOIW/MOJA

BMG2-012

N




Series CY3B/CY3R

Made to Order: Individual Specifications 1

Please contact SMC for detailed dimensions, specifications, and lead times.

Applicable Series

No. Symbol Specifications/Description Basic type CY3B RlEcmoingiyee
CY3R

-X116 Hydro specifications @(025 to 063) @(025 to 063)

2] -X132 Air supply port relocated in axial direction @ (26 to 663) —

H -X160 High speed specifications @(020 to ©63) @(20 to 063)

4] -X168 Helical insert thread specifications @ (220 to 963) —

a3 -X206 Added mounting tap positions for slider @(06 to 863) —

a -X210 Non-lubricated exterior specifications @(06 to 063) —

-X322 Outside of cylinder tube with hard chrome plated @®(015 to 63) @(15 to 063)

[ 8] -X324 Non-lubricated exterior specifications (with dust seal) @®(010 to 63) —

9] -X1468 Interchangeable with CY1016 ®(06) @(26)

Symbol
n Hydro Specifications m
This type is applicable for precision constant speed feed, Spec“ications
intermediate stop and skip feed. Type Basic type, Direct mount type
[Basic type] [Direct mount type] Bore size Basic type CY3B25 to 63, CY3R25 to 63
CY3B[ _ _ - —
CY3R |Bore sue” Port thread type | | Stroke | X116 Fluid Turbine oil
Piston speed 15 to 300mm/s
Hydro sDeCIflcahons Note) Piping is from each plate on both sides.
E Air Supply Port Relocated in Axial Direction
CY3B [Boresize| [ Port thread type |~ Stroke |- X132 Specifications
ore size|| "ol reac type roke Applicable series CY3B
Air supply port relocated in axial direction l Bore size 26 t0 063

The air supply port has been changed to an axial position on the head cover.

1464

2 x port size

The port size is the same as the standard type.



Made to Order: Individual Specifications Series CY3B/C Y3R

Symbol
E High Speed Specifications m

8¥g§ |Bore size” Port thread type |-| Stroke |— X160

High speed specifications

This makes a high speed piston drive of 1,500 mm/s possible (basic type,
without load), but it is not applicable for all conditions. Consult with SMC
for the operating conditions, etc.

Specifications

Symbol
n Helical Insert Thread Specifications m

CY3B |Bore size” Port thread type |-| Stroke |— X168

Helical insert thread specificatinnsl

Helical insert thread is used for standard mounting thread.

Specifications

Applicable series CY3B/CY3R

Applicable series CY3B

Bore size 220 to 063

Bore size CY3B: 920 to 063

Piston speed (no load) 1500 mm/s (MAX)

Note 1) When operating this cylinder at high speed, a shock absorber must be provided.

Note 2) For the CY3R, only the piping on both sides can be made.

Note 3) The piston speed may vary depending on the operating conditions. For details, con-
tact SMC or your nearest sales representative.

Note 4) Speed tends to decrease over a period of time depending on the operating condi-
tions. Apply grease periodically if necessary.

Symbol

& .ded Mounting Tap Positions for Stider B ET

CY3B |Boresize” Port thread type |-| Stroke |— X206

Added mounting tap positions for sliderl

Mounting taps have been added on the surface opposite the standard
positions.

Specifications

Symbol

E Non-lubricated Exterior Specifications [2,¢41t}

CY3B |Bore size” Port thread type |-| Stroke |— X210

Non-lubricated exterior specifications
Suitable for environments where oil is not tolerated. A scraper is not
installed. A separate version -X324 (with a felt dust seal) is available in
cases in which dust, etc. is dispersed throughout the environment.

Specifications

Applicable series CY3B Applicable series CY3B
Bore size 06 to 063 Bore size 06 to 263
Mounting taps
Additional positions Standard surface Construction
——

+ Dimensions are the same as the standard product.

CY3B (Basic type)

Special bearing




Series CY3B/CY3R
Made to Order: Individual Specifications 2

Please contact SMC for detailed dimensions, specifications, and lead times.

Symbol Symbol
Outside of Cylinder Tube with Hard Chrome Plated m ﬂ Non-lubricated Exterior Specifications (with Dust Seal)

g¥gg(G) |Boresize|| Port thread type |—| Stroke |— X322 CcY3B |Bore size” Port thread type |—| Stroke |— X324

Outside of cylinder tube with hard chrome plated Non-lubricated exterior specifications (with dust seal)

The cylinder tube outer circumference is plated with hard chrome, which Non-lubricated exterior type with a felt dust seal on the cylinder body.
further reduces bearing abrasion.
* Be sure to install a shock absorber to the stroke end.
Note 1) The maximum stroke is 3,500 st, or the maximum stroke for the standard type.
CY3R is compatible with the maximum stroke for the standard type.
Note 2) When exceeding 2,000 strokes, contact SMC separately.

Specifications Specifications
Applicable series Bore size (mm) Applicable series Bore size (mm)
*CY3B-3R 015 to 063 CY3B 210 to 063
Construction/Dimensions Construction
——
CcyY3B CY3R CY3B (Basic type)
Dust seal Special bearing

s )

Tube external surface is Tube external surface is
hard chrome plated hard chrome plated

Symbol
E Interchangeable with CY1[16 -X1468

g¥gg |Bovesize|| Port thread type |—| Stroke |— X1468

Interchangeable with CY106
Can be interchanged with CY106.
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Be sure to read before handling.

Ak

and Auto Switch Precautions.

Series CY3B/CY3R
Specific Product Precautions 1

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator

\ Handling \

\ Mounting

AWarnlng

1. 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.
Even when the rotation is controlled by connecting the external
slider to other shaft (linear guide, etc.), keep it in the floating con-
nection status.

3. Do not operate with the magnetic coupling out of po-
sition.

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.

/\ 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 varia-
tions and deflection due to the cylinder's own weight. A drawing
of a recommended mounting is shown in Figure 2.

Shock
absorber

Mounting

Direct connection ~ bracket

Guide rod with bolts, etc.  Guide rod m Il

HH i ] iz
: t‘f ‘ﬂj " Center of axis 5
( 0
g ! | | ol

3 9 H

Rodless cylinder

Rodless cylinder/ Stopper,

Variations in the load and
cylinder shaft alignment cannot
be assimilated, resulting in
malfunction.

Shaft alignment variations are
assimilated by providing clearance for
the mounting bracket and cylinder.
Moreover, the mounting bracket is
extended above the cylinder shaft
center, so that the cylinder is not
subjected to moment.

Figure 1. Incorrect 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 1450) is determined by the model se-
lection method, however, if a load greater than the allowable
value is applied, the magnetic coupling may break and there is
a possibility of dropping the load. When using this type of appli-
cation, 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 Ionger 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 1796).

Figure 2. Recommended mounting

Y1H

(]



Series CY3B/CY3R

c I Specific Product Precautions 2
Be sure to read before handling.

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator

and Auto Switch Precautions.

\ Disassembly & Maintenance \

Di nbly & 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 cyl-
inder 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)

Special Tool Number List

Part no. | Applicable bore size (mm)
CYRZ-V 6, 10, 15, 20
CYRZ-W| 25,32, 40
CYRZ-X 50
CYRZ-Y 63

3. Use caution when taking off the external slider, as
the piston slider will be directly attracted to it.
When removing the external slider or piston slider from the cyl-
inder 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.

1468

/\ Caution

6. Note the direction of the external slider and piston

slider.

Since the external slider and piston slider are directional for @6
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.

,, | il

+ + + +

Figure 3. Correct position Figure 4. Incorrect position

For 06 and 210



Series 12-CY3B as -

How to Order

Clean series
12 — Special treatment on sliding part

Bore size (mm)

12-CY3B (15| | | - (300

Cylinder stroke (mm)

Port type
Symbol Type Bore size
Nil M5 x 0.8 15
! Rc
TN NPT 20, 25, 32, 40
TF G
Model
Bore size . I Standard stroke Maximum Cushion
Model (mm) | Portsize |Lubrication (mm) Al bber | Air
12-CY3B15 15 M5 x 0.8 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 | 1000
12-CY3B20 20 | Rel/ 100, 150, 200, 250, 300, 350,
Lt 7] 25 NPT1/8 Non-lube 400, 450, 500, 600, 700, 800 O. —_
12-CY3B32 32 G1/8 e 1300 |(Both sides)
Ret/a 100, 150, 200, 250, 300, 350, 400,
12-CY3B40 40| NETH 450, 500, 600, 700, 800, 900, 1000
Note 1) Stroke exceeding the standard stroke but below the maximum possible stroke is available for special order upon request.
Note 2) Intermediate stroke is available by the 1 mm interval.
Note 3) Please contact SMC if the maximum manufacturable stroke is exceeded.
Specifications
Bore size (mm) 15/20/25/32/40
Item
Proof pressure 1.05MPa
Max. operating pressure 0.7MPa
Min. operating pressure 015, 820: 0.16MPa, 925: 0.15MPa, 32: 0.14MPa, g40: 0.12MPa
Ambient and fluid temperature —10°C to 60°C (With no freezing)
Piston speed 50 to 400 mm/s
Stroke length tolerance 0 to 250 st: *§°, 251 to 1000 st: *}#, 1001 st to: *®
Mounting bracket 2 mounting nuts (Standard)
Grease Fluorine grease
Particle generation grade Grade 3
(Refer to front matter pages 13 to 22 for details.)
Magnetic holding force (N)
Bore size (mm) 15 20 25 32 40
Holding force 137 231 363 588 922

160 % SNC



Magnetically coupled rodless cylinder 12-CY3B

Dimensions
12-CY3B15 to 40

9]

©

£

4-MM Cylinder tube outer circumference: Fy

Thread depth J Hard chrome plated + special treatment =
2-P (Piping port) G

g/

Mounting nut

oD

N
S + Stroke F
ZZ + Stroke
H
£B G E
Mounting nut
R
RN
< 5 | -
= Q M
N |
& I
NS B
| F|N
K 12- CY3B15 j
(mm)
Model B D E F G H | J K L MM N NA NN R S w X Y44
12-CY3B15 35 166 2 | 10 | 55|13 — 6 | 11 | 57 M4x07 |11 17 M10 x 1 — | 83| 35 | 19 | 103
12-CY3B20 36 [216] 2 | 13 | 75|20 12 6 8 | 66 M4x0.7 |18 24 | M20x1.5 | 28 | 106 | 50 | 25 | 132
12-CY3B25 | 46 |26.4| 2 | 13 | 7.5]20.5] 15 8 | 10 | 70 M5x0.8 |18.5| 30 | M26x1.5 | 34 | 111 | 50 | 30 | 137
12-CY3B32 60 [336]| 2 |16 | 8 [22 18 8 | 15 | 80 M6 x 1 20 36 | M26x1.5 | 40 | 124 | 50 | 40 | 156
12-CY3B40 70 |416] 3 |16 |11 |29 23 | 10 | 16 | 92 M6 x 1 26 46 M32 x 2 50 | 150 | 60 | 40 | 182
P (Piping port . .
Model Nil ™ TF Mounting nuts (2 pcs.) are shipped together.
12-CY3B15 | M5x0.8 — — d

12-CY3B20 Rc1/8 NPT1/8 G1/8

12-CY3B25 Rc1/8 NPT1/8 G1/8

12-CY3B32 Rc1/8 NPT1/8 G1/8

12-CY3B40 Rc1/4 NPT1/4 G1/4

Part number Applicable bore size (mm) d H B C
SNJ-016B 15 M10x 1.0 4 14 16.2
SN-020B 20 M20 x 1.5 8 26 30
SN-032B 25, 32 M26 x 1.5 8 32 37
SN-040B 40 M32 x 2.0 10 41 47.3
2 SNC 161



" Magnetic rodless cylinder (pirect mount type)
Series - 015, 020, 025, 032, 040

How to Order

&
. Port thread type
?éeﬁsse;:?:l treatment on sliding part Symboll _Type Bore size
P gp Nil M5 x 0.8 15
Bore size (mm) Re
TN NPT 20, 25, 32, 40
TF G
Standard stroke
N — Without switch rail
* Switch rail is not available for 12- series.
Model
Bore size . - Maximum manufacturable Cushion
Model (mm) Port size | Lubrication Standard stroke (mm) stroke (mm) | Rubber Air
12-CY3R15 15 M5 x 0.8 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 1000
12-CY3R20 20 Rc1/8
12-CY3R25 25 NPT1/8 O
Non-lube 100, 150, 200, 250, 300, 350 ; -
- y y ’ ’ 3 il B h
12-CY3R32 32 F?;/Z 400, 450, 500, 600, 700, 800 1300 | (Both sides)
12-CY3R40 40 NPT1/4
G1/4
Note 1) Stroke exceeding the standard stroke will be available upon request as special product.
Note 2) Intermediate stroke is available by the 1 mm interval.
Note 3) Please contact SMC if the maximum manufacturable stroke is exceeded.
Specifications
Bore size (mm) 15/20/25/32/40
ltem
Proof pressure 1.05MPa
Max. operating pressure 0.7MPa
Min. operating pressure 215, 220: 0.16MPa, 225: 0.15MPa, 932: 0.14MPa, 240: 0.12MPa
Ambient and fluid temperature —10°C to 60°C (With no freezing)
Piston speed 50 to 400 mm/s
Stroke length tolerance 0 to 250 st:*}°, 251 to 1000 st:*}*,1001 st to*}®
Mounting Direct mount type
Grease Fluorine grease
Particle generation grade Grade 3
(Refer to front matter pages 13 to 22 for details.)
Magnetic holding force (N)
Bore size (mm) 15 20 25 32 40
Holding force 137 231 363 588 922
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Magnetically coupled rodless cylinder 12-CY3R

Dimensions
12-CY3R15 to 40
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HC
HT
HB
|
-©
|
-©
e
|~
X

o) S
| i O R
H 2-Plug LJ w K
CB HA
HP 2-P
) (Piping port) T 1% 4-counter bore B T
4-JxE L2, Counter bore depth C
’ Cylinder tube outer
o circumference:
; L Hard clhrome plated +
\ B B |y [/ specialtreatment :
RN : %
G i i E 1. 3=
< o - - T 8l a
EE— " ) Q- — = @
w K 2 x 4-MM thread depth M
G Q + Stroke G
Z + Stroke
(mm)
Model A B C | CB D F G |GP|GW | H HA | HB | HC | HP | HT JXE K
12-CY3R15 |10.5| 8 4.2 2 |16.6| 8 5 33 [315] 32 | 30 |17 31 (17 17 M5x0.8x7 14
12-CY3R20 | 9 95| 52| 3 |216] 9 6 39 [375] 39 | 36 |21 38 (24 |24 M6 x1x8 11
12-CY3R25 | 85| 95| 5.2 3 |264| 85| 6 44 |425| 44 | 41 |285| 43 |23.5|23.5 M6 x1x8 15
12-CY3R32 | 10.5 | 11 6.5 3 |336(105]| 7 55 [53.5| 55 | 52 |29 54 (29 |29 M8 x1.25x10 | 13
12-CY3R40 |10 |11 6.5 5 141613 7 65 [63.5| 67 | 62 |36 66 |36 |36 M8x1.25x10 | 15
Model L LD M MM N (PW| Q |[QW | T TC | W |WP | X Y Y4
12-CY3R15 | 53 | 4.3 5 M4 x 0.7 6 32 84| 18 |19 |17 25 |16 18 |54.5| 94
12-CY3R20 | 62 | 5.6 5 M4 x 0.7 7 38 95| 17 |20.5|20 40 (19 22 |64 107
12-CY3R25 | 70 | 5.6 6 M5 x 0.8 6.5 43 | 105 | 20 [21.5]|225| 40 (215 28 |72 117
12-CY3R32 | 76 | 7 7 M6 x 1 85| 54 | 116 | 26 |24 |28 50 |27 35 |79 130
12-CY3R40 | 90 | 7 8 M6 x 1 11 64 (134 | 34 |26 |33 60 |32 40 |93 148
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Disassembly and Maintenance

12-CY1B/3B | 12- CY1R/3R

/N\ 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.

/\ Caution

1. Use caution when taking off 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.

.
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2. Use caution to the direction of the external slider and the piston slider.
Since the external slider and piston slider are directional for 6, 10 and holding 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. (2). If they align as shown in Fig. (3), 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.

[imifitiii

+ + + +

3. Do not disassemble the magnetic components (piston slider and external slider).  Figure 2. Correct positioning  Figure 3. Positioning
in incorrect direction

This can cause a loss of holding force and malfunction. Example : 620 to 063 with L type holding force

4. Since it is possible to change the magnetic holding force (from H type to L type), please contact SMC if this is necessary.

5. When disassembling to replace the seals and wear ring, refer to the separate disassembly instructions.

/\ Caution

6. Apply additional tightening when remounting the head cover 6. Special tools are necessary for disassembly.
after disassembly.
When disassembling, hold the wrench flat section of one head
cover with a vice, and remove the other cover using a spanner
or adjustable angle wrench on its wrench flat section. When
retightening, first coat with Loctite (No. 542 red) and retighten
3° to 5° past the original position prior to removal.

Special tool part number list

Part no. | Applicable bore size (mm)
CYRZ-V 6,10, 15,20
CYRZ-W 25, 32, 40
CYRZ-X 50

CYRZ-Y 63

| 12- REA

/\ Warning

1. Do not disassemble the product because it may damage the
air cushion mechanism.
Contact SMC when disassembly or maintenance is
necessary .
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Precaution on designing

/\ Warning

1. There is a possibility of dangerous sudden action by air

cylinders if sliding parts of machinery are twisted due to
external forces, etc.
In such cases, personal injury by catching hands or feet in the
machinery, or damage to the machinery itself may occur.
Therefore, the machine should be adjusted to operate smoothly
and designed to avoid such dangers.

2. A protective cover is recommended to minimize the risk of
personal injury.
If a driven object and moving parts of a cylinder are in close
proximity, personal injury may occur. Design the structure to
avoid contact with the human body.

3. Securely tighten all stationary parts and connected parts so
that they will not become loose.
Particularly when a cylinder operates at a high frequency or is
installed in a place where there is a lot of vibration, ensure that all
parts remain secure.

4. A deceleration circuit may be required.
When a driven object is operated at high speed or the load is
heavy, a cylinder's cushion will not be sufficient to absorb the
impact. Install a deceleration circuit to reduce the speed before
cushioning to relieve the impact.
In this case, the rigidity of the machinery should also be
examined.

5. Consider a possible drop in circuit pressure due to a power
outage, etc.
When a cylinder is used in a clamping mechanism, there is a
danger of workpiece dropping if there is a decrease in clamping
force due to a drop in circuit pressure caused by a power outage,
etc. Therefore, safety equipment should be installed to prevent
damage to machinery and personal injury. Suspension
mechanisms and lifting devices also require consideration for
drop prevention.

6. Consider a possible loss of power source.
Measures should be taken to avoid personal injury and
equipment damage in the event that there is a loss of power to
equipment controlled by pneumatics, electricity, or hydraulics.

7. Design circuitry to prevent the sudden lurching of driven
objects.
When a cylinder is driven by an exhaust center type directional
control valve or when it is started up after residual pressure is
exhausted from the circuit, etc., the piston and its driven object
will lurch when the cylinder is operated at high speed if pressure
is applied to one side of the cylinder, due to the absence of air
pressure inside the cylinder. Therefore, equipment should be
selected and circuits should be designed to prevent this sudden
lurching, because there is a danger of personal injury and/or
damage to equipment when this occurs.

8. Consider emergency stops.
Design the machinery so that personal injury and/or damage to
machinery and equipment will not occur when the machinery is
stopped by a safety device under abnormal conditions, such as a
power outage or a manual emergency stop.

9. Consider the action when operation is restarted after an
emergency stop or abnormal stop.
Design the machinery so that personal injury or equipment
damage will not occur upon restart of operation.
When the cylinder has to be reset at the start position, install
safety manual control equipment.
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Actuator / Common Precautions 1

Be sure to read before handling. Refer to the main text for precautions for each series.

| Selecion
AWarnlng

. Confirm the specifications.

The products featured in this catalog are designed for use in
industrial compressed air systems. If the products are used in
conditions where pressure and/or temperature are outside the
range of specifications, damage and/or malfunctions may occur.
Do not use in these conditions. (Refer to the specifications).
Please consult with SMC if you use a fluid other than compressed
air.

2. Intermediate Stops
With a 3-position closed center type valve, it is difficult to
accurately and precisely stop a piston at the required position in
the same way as can be done with hydraulic pressure due to the
compressibility of air.
Furthermore, since valves and cylinders, etc. are not guaranteed
for zero air leakage, it may not be possible to hold a stopped
position for an extended period of time. Please contact with SMC
when it is necessary to hold a stopped position for an extended
period of time.

ACautlon

1. Operate within the limits of the maximum feasible stroke.
Operation that exceeds the maximum stroke may damage a
piston rod. Refer to the air cylinder model selection procedures
for the maximum feasible strokes.

2. Operate a cylinder within a range such that collision damage
will not occur to a piston at the stroke end.
Operate a cylinder within a range so that a piston having inertial
force will not be damaged when it collides against the cover at the
stroke end. Refer to the air cylinder model selection procedures
for the maximum feasible strokes.

3.Use a speed controller to adjust the cylinder speed,
gradually increasing from a low speed to the desired speed
setting.

4. Provide intermediate supports for long stroke cylinders.
An intermediate support should be provided in order to prevent
damage to a long stroke cylinder, due to problems such as
sagging of the rod, deflection of the cylinder tube, vibration and
external load.



AI Actuator / Common Precautions 2

Be sure to read before handling. Refer to the main text for precautions for each series.

A Caution

. Be certain to match the rod shaft center with the load and
direction of movement when connecting.
When not properly matched, problems may arise with the rod and
tube, and damage may be caused due to friction on areas such
as the inner tube surface, bushings, rod surface, and seals.

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

3. Do not scratch or gouge the sliding portion of the cylinder
tube or the piston rod by striking it with an object, or
squeezing it.

The tube bore is manufactured under precise tolerances. Thus,
even a slight deformation could lead to a malfunction.

Moreover, scratches or gouges, etc. in the piston rod may lead to
damaged seals and cause air leakage.

4. Do not use until you verify that the equipment can operate
properly.
After mounting, repairs, or modification, etc., connect the air
supply and electric power, and then confirm proper mounting by
means of appropriate function and leak tests.

5. Instruction manual
Install the products and operate them only after reading the
instruction manual carefully and understanding its contents.
Also keep the manual where it can be referred to as necessary.

A\ Caution

1. Readjust with a cushion needle.

Cushions are adjusted at the time of shipment; however, the
cushion needle on the cover should be readjusted, when the
product is put into service based on factors such as the size of
the load and the operating speed. When the cushion needle is
turned clockwise, the restriction becomes smaller and the
cushion's effectiveness is increased. Tighten the lock nut securely
after adjustment is performed.

2. Do not operate the actuator with the cushion needle fully
closed.
This could damage the seals.

O

AWarnmg

. Use clean air.

Do not use compressed air which contains chemicals, synthetic
oil containing organic solvents, salts or corrosive gases, etc. as
this may cause damage or malfunction.

A Caution

. Install air filters.

Install air filters close to valves at their upstream side. A filtration
degree of 5um or less should be selected.

. Install an aftercooler, air dryer, or water separator (Drain

Catch).

Compressed air that includes excessive drainage may cause
malfunction of valves and other pneumatic equipment. To prevent
this, install an air dryer, aftercooler or water separator (drain
catch), etc.

. Use the product within the specified range of fluid and

ambient temperature.

Take measures to prevent freezing at temperature below 5°C,
since moisture in circuits may freeze and cause damage to seals
and lead to malfunctions.
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Operating Environment

/\ Warning

1. Do not use in atmospheres or locations where corrosion

hazards exist.
Refer to the construction drawings regarding cylinder materials.

2. In locations where ultrapure water or cleaning solvent, etc.
splashes on the equipment, take suitable measures to

protect the rod.
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Actuator / Common Precautions 3

Be sure to read before handling. Refer to the main text for precautions for each series.

/A Warning

1. Perform maintenance procedures as shown in the

instruction manual.
Improper handling may result in malfunction and damage of
machinery or equipment.

. Removal of equipment, and supply / exhaust of compressed

air

Before any machinery or equipment is removed, first ensure that
the appropriate measures are in place to prevent the fall or erratic
movement of driven objects and equipment, then cut off the
electric power and release the compressed air in the system.
When machinery is restarted, proceed with caution after
confirming that appropriate measures are in place to prevent
cylinders from sudden movement.

A\ Caution

1. Drain flushing

Remove drainage from air filters regularly.

SVC
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Auto switch / Common Precautions 1

Be sure to read before handling. Refer to the main text for precautions for each series.

Design/Selection

A\ Warning

1. Confirm the specifications.
Read the specifications carefully and use this product
appropriately. The product may be damaged or malfunction if it is
used outside the specifications of current voltage, temperature or
impact.

2. Use caution when multiple cylinders are used in close
proximity to each other.
When two or more auto switch cylinders are lined up in close
proximity to each other, magnetic field interference may cause
the switches to malfunction. Maintain a minimum cylinder
separation of 40mm. (When the allowable interval is specified for
each cylinder series, use the indicated value.)

3. Use caution to the ON time of a switch at the intermediate
position of stroke.
When an auto switch is placed at an intermediate position of the
stroke and a load is driven at the time the piston passes, the auto
switch will operate, but if the speed is too fast, the operating time
will be shortened and the load may not operate properly. The
maximum detectable piston speed is :

Auto switch operation range (mm) x 1000
Load operating time (ms)

V (mm/s) =

In cases of high piston speed, the use of an auto switch (D-F5NT,
F7NT, G5NT and M5LIT) with a built-in OFF delay timer (approx.
200ms) makes it possible to extend the load operating time.

4. Wiring should be kept as short as possible.

<Reed switch>

As the length of the wiring to a load gets longer, the rush current

at switching ON becomes greater, and this may shorten the

product's life. (The switch will stay ON all the time).

1) For an auto switch without a contact protection circuit, use a
contact protection box when the wire length is 5m or longer.

2) Even if an auto switch has a built-in contact protection circuit,
when the wiring is more than 30m long, it is not able to
adequately absorb the rush current and its life may be
reduced. It is again necessary to connect a contact protection
box in order to extend its life. Please contact SMC in this case.

<Solid state switch>

3) Although wire length should not affect switch function, use a
wire 100m or shorter.

5. Use caution to internal voltage drop of a switch.
<Reed switch>

1. Switches with an indicator light (except D-A56/A76H/ A96/A96
V/C76/E76A/Z76)

« |f auto switches are connected in series as shown below, please
note that there will be a large voltage drop because of internal
resistance in the light emitting diodes. (Refer to internal voltage
drop in the auto switch specifications.)

« [The voltage drop will be "n" times larger when "n" auto switches
are connected.]

The load may be ineffective even though the auto switch function
is normal.

« Similarly, when operating below a specified voltage, it is possible that
the load may be ineffective even though the auto switch function
is normal. Therefore, the formula below should be satisfied after
confirming the minimum operating voltage of the load.

Power voltage — Internal voltage drop of switch > Minimum
operating voltage of load

2) If the internal resistance of a light emitting diode causes a
problem, select a switch without an indicator light (D-A6LJ,
A80, A80H, A90, A90V, C80, R80, 90, E80A, Z80).

<Solid state switch>

3) Generally, the internal voltage drop will be greater with a 2-
wire solid state auto switch than with a reed switch. Take the
same precautions as in 1).

Also please note that a 12VDC relay is not applicable.

6. Use caution to the leakage current.
<Solid state switch>
With a 2-wire solid state auto switch, current (leakage current)
flows to the load to operate the internal circuit even when in the
OFF state.

Current to operate load (OFF condition) > Leakage current

If the condition given in the above formula is not met, it will not
reset correctly (stays ON). Use a 3-wire switch if this specification
cannot be satisfied.

Moreover, leakage current flow to the load will be "n" times larger

when "n" auto switches are connected in parallel.

7. Do not use a load that generates surge voltage.
<Reed switch>
When driving a load such as a relay that generates a surge
voltage, use a switch with a built-in contact protection circuit or a
contact protection box.
<Solid state switch>
Although a zener diode for surge protection is connected to the
output side of a solid state auto switch, damage may still occur if
the surge is applied repeatedly. When a load, such as a relay or
solenoid, which generates surge is directly driven, use a type of
switch with a built-in surge absorbing element.

8. Cautions for use in an interlock circuit
When an auto switch is used for an interlock signal requiring high
reliability, devise a double interlock system to avoid trouble by
providing a mechanical protection function, or by also using
another switch (sensor) together with the auto switch.
Also perform periodic maintenance inspections and confirm
proper operation.

9. Ensure sufficient space for maintenance activities.
When designing an application, be sure to allow sufficient space
for maintenance and inspection.
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Mounting/Adjustment

/\ Warning

1. Do not drop or bump.
Do not drop, bump, or apply excessive impacts (300m/s2 or more
for reed switches and 1000m/s2 or more for solid state switches)
while handling. Although the body of the switch may not be
damaged, the inside of the switch could be damaged and cause a
malfunction.

2. Do not carry a cylinder by the auto switch lead wires.
Never carry a cylinder by its lead wires. This may not only cause
broken lead wires, but it may cause internal elements of the
switch to be damaged by the stress.

3. Mount switches using the proper tightening torque.
When a switch is tightened beyond the range of tightening torque,
the mounting screws or switch may be damaged.
On the other hand, tightening below the range of tightening
torque may allow the switch to slip out of position.

4. Mount a switch at the center of the operating range.

Adjust the mounting position of an auto switch so that the piston
stops at the center of the operating range (the range in which a
switch is ON). (The mounting positions shown in the catalog
indicate the optimum position at the stroke end.) If mounted at the
end of the operating range (around the borderline of ON and
OFF), the operation will be unstable.
<D-M9>
If this auto switch replaces the conventional model, it may not
function depending on the application (shown below) because its
operation range is shorter.

« Applications where at the end, the stopping position shifting
range is larger than the operation range
e.g. Workpiece pushing, pressing into a hole, or clamping

* Applications where an auto switch is used to detect
intermediate stopping positions (Detecting time is
shortened).
As indicated above, mount a switch at the center of the
operating range.

. Wiring_______
/\ Warning

1. Avoid repeatedly bending or stretching lead wires.
Broken lead wires will result from repeatedly applying bending
stress or stretching force to lead wires.

2. Be sure to connect the load before power is applied.
<2-wire type>
If the power is turned on when an auto switch is not connected to
a load, the switch will be instantly damaged because of excess
current.

3. Confirm proper insulation of wiring.
Be certain that there is no faulty wiring insulation (contact with
other circuits, ground fault, improper insulation between
terminals, etc.). Damage may occur due to excess current flow
into a switch.

4. Do not wire with power lines or high voltage lines.
Wire separately from power lines or high voltage lines, avoiding
parallel wiring or wiring in the same conduit with these lines.
Control circuits, including auto switches, may malfunction due to
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Auto switch / Common Precautions 2

Be sure to read before handling. Refer to the main text for precautions for each series.

/A Warning

5. Do not allow short circuiting of loads.
<Reed switch>
If the power is turned on with a load in a short circuited condition,
the switch will be instantly damaged because of excess current
flow into the switch.
<Solid state switch>
Models M-F9I(V), FOCOW(V), J51, G5NB and all models of PNP
output switches do not have built-in short circuit prevention
circuits. If loads are short circuited, the switches will be instantly
damaged.
Use caution to avoid reverse wiring with the brown power supply
line and the black output line on 3 -wire type switches.

6. Avoid incorrect wiring.
<Reed switch>
A 24VDC switch with indicator light has polarity. The brown lead
wire or terminal No.1 is (+), and the blue lead wire or terminal
No.2 is (-).
[In the case of model D-97, the side without indicator is (+) and
the blue line side is (-).]

1) If connections are reversed, a switch will operate, however, the
light emitting diode will not light up.

Also please note that a current greater than the maximum
specified one will damage a light emitting diode and make it
inoperable.

Applicable models

D-A73, A73H, A73C, C73, C73C, E73A, Z73, R73

D-97, 93A, A93, A93V

D-A33, A34, A33A, AB4A, Ad4, Ad4A

D-A53, A54, B53, B54

2) However, when using a 2 color indication auto switch (D-
A79W, A59W, B59W), be aware that the switch will constantly
remain ON if the connections are reversed.

<Solid state switch>

1) If connections are reversed on a 2-wire type switch, the switch
will not be damaged if protected by a protection circuit, but the
switch will always stay in an ON state. However, it is still
necessary to avoid reversed connections, since the switch
could be damaged by a load short circuit in this condition.

2) If connections are reversed (power supply line (+) and power
supply line (=) on a 3-wire type switch, the switch will be
protected by a protection circuit. However, if the power supply
line (+) is connected to the blue wire and the power supply line
(-) is connected to the black wire, the switch will be damaged.

<D-M9o>

D-M9] does not have built-in short-circuit prevention circuits.

Reverse connection of power supply line (+) and (=) may damage

the switch.

SVC
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Environment

/A Warning

1

.Never use in the presence of explosive gases.

Our auto switches are not explosion proof. Never use them in the
presence of explosive gas, as this may cause a serious
explosion.

. Do not use in an area where a magnetic field is generated.

Auto switches will malfunction or magnets inside cylinders will
become demagnetized. (Please consult with SMC regarding the
availability of a magnetic field resistant auto switch.)

.Do not use in environments where the auto switches will

be constantly exposed to water.

Although switches except D-A3L]/A44L1/G39[1/K39] satisfy the
IEC standard IP67 structure (JIS C 0920: anti-immersion
structure), do not use switches in applications where continually
exposed to water splash or spray. Poor insulation or swelling of
the potting resin inside switches may cause malfunction.

. Do not use in environments with oil or chemicals.

Please consult with SMC if auto switches will be used in an
environment with coolants, cleaning solvents, various oils or
chemicals. If auto switches are used under these conditions for
even a short time, they may be adversely affected by improper
insulation, a malfunction due to swelling of the potting resin, or
hardening of the lead wires.

. Do not use in environments with temperature cycles.

Please consult with SMC if switches are to be used where there
are temperature cycles other than normal temperature changes,
as they may be adversely affected internally.

. Do not use in environments where there is excessive impact

shock.

<Reed switch>

When excessive impact (300 m/s® or more) is applied to a reed
switch during operation, the contact point may malfunction and
generate or cut off a signal momentarily (1ms or less). Please
consult with SMC regarding the need to use a solid state switch
depending on the environment.

. Do not use in locations where surges are generated.

<Solid state switch>

When there are units (solenoid type lifters, high frequency
induction furnaces, motors, etc.) which generate a large amount
of surge in the area around cylinders with solid state auto
switches, this may cause deterioration or damage to the switches.
Avoid sources of surge generation and crossed lines.

. Avoid close contact with magnetic substances.

When a magnetic substance (substance attracted by a magnet) is
brought into close proximity with an auto switch cylinder, it may
cause the auto switches to malfunction due to a loss of the
magnetic force inside the cylinder.
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Auto switch / Common Precautions 3

Be sure to read before handling. Refer to the main text for precautions for each series.

A Warning

1. Perform the following maintenance periodically in order to

prevent possible danger due to unexpected auto switch
malfunction.

1) Securely tighten switch mounting screws.
If screws become loose or the mounting position is dislocated,
retighten screws securely after readjusting the mounting
position.

2) Confirm that there is no damage to lead wires.
To prevent faulty insulation, replace switches or repair lead
wires if damage is discovered.

3) Confirm that the green light on the 2-color indicator type switch
lights up.
Confirm that the green LED is ON when stopped at the set
position. If the red LED is ON when stopped at the set position,
the mounting position is not appropriate. Readjust the
mounting position until the green LED lights up.

. oter
A Warning

1. Please consult with SMC concerning water resistance,

elasticity of lead wires, etc.
+xLead wire color changes
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Lead wire colors of SMC auto switches have been changed in order to meet NECA (Nippon
Electric Control Equipment Industries Association) Standard 0402 for production beginning
September, 1996 and thereafter.Special care should be taken regarding wire polarity
during the time that both old and new colors exist.

2-wire system 3-wire system

Ol New Old New

Output (+) | Red Brown Power supply + | Red | Brown
Output (-) | Black Blue Power supply GND | Black | Blue
Output White | Black

Solid state with diagnostic output  Solid state with latch type diagnostic output

Old New Old New

Power supply +| Red Brown Power supply +| Red Brown
Power supply GND| Black Blue Power supply GND| Black Blue
Output White | Black Output White | Black

Diagnostic output| Yellow | Orange  Latchtype diagnostic output | Yellow | Orange

A\ Caution

1. When stripping the cable clad, take care with the orientation

of the cable being stripped. The insulator may accidentally be
torn or damaged depending on the orientation.(D-M9( only)

. N

Recommended tools are shown below.

Manufacturer Model name Model no.
VESSEL Wire stripper No 3000G
TOKYO IDEAL Strip master 45-089
= Stripper for round cable (22.0) can be used for a 2-wire type cable.
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Slider Type/Ball Bushing Bearing

Series CY1L
06, 010, 015, 220, 625, 632, 040




Series CY1L

Model Selection

E: Kinetic energy of load (J)
2
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)

E=

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)

Wv: Allowable load mass for vertical operation (kg)
Fa: Allowable drive resisting force at pusher (kg)
o:  Stroke coefficient
& = Load mass in stroke
~ Maximum load mass

Y

Mode of operation

Note 1)

Inclined operation| Vertical operation|

>
M Review of load mass
n rating pre r
A A and operating pressure

oD >1.6x

First tentative bore size determination

First tentative bore size determination

oD >5.0 x 101 :v w

First tentative bore size determination
oD >5.0x /0.1 cho:e +Wsing

w
P

{

w>Wv
P>Pv

Determination
of allowable load
mass & pressure

Inclined operation

(For vertical operation,

<
W<Wy refer to page 1499.)

P <Pv

Review of bore size, stroke and Lo

(For method to find o, refer to page 1497.)

Calculate stroke coefficient () with stroke

Load mass in stroke
and tentatively determined bore size T rE——

load mass

Select an example calculation
for allowable mass based
cylinder mounting orientat

* (Refer to pages 1497 and 1498.)

Review with magnet holding force (H)

W>Wa Calculate (Wa) from the
formula for the tentatively
F>Fa determined bore size
W<Wa
| F<Fa

v

Stop with external stopper Intermediate

stopping method

Determination of
pressure (P) when making

Stop with air pressure circuit

Determination
of kinetic energy
of load (E)

E>Es

Note 1)
ntermediate stop?

Note 1) This cylinder cannot perform an intermediate
stop 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) Made-to-order products should be considered,
too, depending on an operating environment,
etc.

(For intermediate stops, None

refer to page 1499.)
E <Es

——| Bore size determination

Note 2)
Consider made-to-order products,

intermediate stop

gz?e‘?;‘i’zaﬁo" (For intermediate stops,
of L type refer to page 1499.)

P >Ps

Tentative determination of H type
Review of larger bore size  Tentative determination of H type

1496

depending on an operating condition.|

(Refer to page 1501.)

Model selected



Model Selection Series CY1L

\ Caution on Design (1)

How to Find ¢ when Selecting
the Allowable Load Mass

Since the maximum load mass with respect to the cylinder stroke
changes as shown in the table below, G should be considered as a
coefficient determined in accordance with each stroke.
Example) CY1L2500-650

(1) Maximum load mass = 20 kg

(2) Load mass for 650 st = 13.6 kg

@ o= 13.6

20 = 0.68 is the result.

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

Model CY1L6 CYiL10 CY1L15
G- ’ 1010.56713x\0’3xST) 10(\543xm4x5n
3 7
Model CYiL20 CY1L25 CY1L32
_ 101171-13x10'3xST) 101193-13x10'3xST) 101226-13x10'3xST)
12 20 30
Model CY1iL40
o 1012A8713x10’3xST)
50

Note) Calculate with ¢ = 1 for all applications up to 10 — 300 mmST, o15 —
500 mmST, 820 — 500 mmST, 25 — 500 mmST, 832 — 600 mmST
and @40 — 600 mmST.

501

30
20

(13.6)=

=)

Load mass (kg)

w & o

[N

0 500 (650) 750 1000 1500

Cylinder stroke (mm)

Examples of Allowable Load Mass Calculation
Based on Cylinder Mounting Orientation

1. Horizontal Operation (Floor mounting)

Maximum Load Mass (Center of slide block) (kg)
Bo'r_ﬁns]ize 6 10 15 20 25 32 40
Meetig | 18 | o | 7 | 12 | 20 | w | s

ok |Upto 3005t [Upto 300 st [Up to 500 s |Up to 500 |Up to 500 st |Up 1o 600t [Upto 600Ss

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 ¢.)

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

2. Horizontal Operation (Wall mounting)

="
w = — —]
4 ==
7
|Lo
B‘:‘;ﬁ,ﬁ‘)ze Allowable load mass (Wa) (kg)
Lo: Distance from mounting surface 6 _0:648
to load center of gravity (cm) 68+2lo
10 G-15.0
8.9 +2Lo
G-45.5
15 11.3+2Lo
G-101
20 13.6 + 2Lo
G-180
25 15.2 + 2Lo
32 __0-330 CY3B
18.9 + 2Lo CY3R
C-624
w 225+2Lo CY1s
3. Vertical Operation
\ CY1L
Bore siZe | Alowable load mass (W) (kg
5 G5 CYTH
n 16+Lo
G-5.00
L 10 1.95 + Lo CY1 F
o
G-15.96
15 24+ Lo CYP
| G-31.1
20 28 +Lo
0-54.48
25 3.1+Lo
G-112.57
£ 3.95 + Lo
rul G-212.09
= 40 475+ Lo
Lo: Distance from mounting surface to load center of gravity (cm) D_D
Note) Operating pressure should be equal to or less than the maximum
operating pressure in the article, “Vertical Operation” listed on page
1499. -XD

1497
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Series CY1L

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 0-4.05-K
1.7 cost + 2 (1.6 + Lo) sin®
10 0-10.2.K
2.8c0s 0 +2(1.95 + Lo) sinf
15 0-31.1:K
2.9c0s 6 +2 (2.4 + Lo) sin
0-86.4-K
20 6.cos 6 +2 (2.8 + Lo) sing
25 0-105.4-K
3550050 +2(3.1 +Lo) sind F: Drive (from slide block to position Lo) resistance force W x . (kg)
|Angle]up to 45°up to 60°(up to 6178 K . N N
i 1 0.9 08 07 32 m Lo: Distance from mounting surface to load center of gravity (cm)
- - - u: Friction coefficient
Angle coefficient (K) :k=[to 45° (= 6)] =1, | 40 |——O361.9K
[to 60°] = 0.9, [to 75°] = 0.8, 5.7 cos 0 +2 (4.75 + Lo) sing Bore size (mm) 6 10 15 20
[to 90°]=0.7
Lo: Distance from mounting surface to load center of gravity (cm) Allowable drive resisting force | _0-2.72 0-5.55 G.15.96 G417
(Fa) (kg) 16+Lo | 1.95+Lo | 24+Lo 28+Lo
5. Inclined Operation (At a right angle to operating direction)
Bore size (mm) 25 32 40
Allowable drive resisting force | _O-58.9 G-106.65 G228
, (Fa) (kg) 31+lo | 395+Lo | 475+ Lo
[
T
T T ]
T oo
8. Horizontal Operation (Load, Lateral offset Lo)
Boﬁrﬁm Allowable load mass (WA) (kg)
. " G-6.48
Lo: Distance from mounting surface 6 A A A o
to load center of gravity (cm) 36+2 (1661; Lo) sind
e 5+ 2 (1.95 + Lo) sind _ -
G.455 = = -~ -
e 6.5 + 2 (2.4 + Lo) sind M ﬁ &
20 G115
8+2(2.8 +Lo)sin
25 ©-180 Lo
9+2(3.1+Lo)sing
32 G-330 Lo: Distance from center of side block to load's center of gravity (cm)
11 +2(3.95 + Lo) sin®
40 0-624 Bore size (mm) 6 10 15 20
13 +2 (4.75 + Lo) sin6 Alowable load mass | _0-6.48 G.15 G.45.5 ©.80.7
6. Load Center Offset in Operating Direction (Lo) W) (k) 36+Lo | 5+Llo | 65+Llo | 8+lo
Bore size (mm) 25 32 40
w
L Allowable load mass G144 G.275 0.520
] B (Wa) (kg) 9+Lo 11+ Lo 13+ Lo

Lo

Lo: Distance from center of slide block
to load's center of gravity (cm)

1498

Bore 822 | Allowable load mass (Wa) (kg)
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Model Selection Series CY1L

Caution on Design (3)

Vertical Operation

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.

Bo(:Te] r:li)ze Model Allowable I?E;)mass (Wv) Ma;:,':;:s;\;‘ ;%:’(‘;’3;'"9

6 CY1L 6H 1.0 0.55
10 CY1L10H 27 0.55
CY1L15H 7.0 0.65

18 CY1L15L 4.1 0.40
CY1L20H 11.0 0.65

0 CY1L20L 7.0 0.40
25 CY1L25H 18.5 0.65
CY1L25L 11.2 0.40

32 CY1L32H 30.0 0.65
CY1L32L 18.2 0.40

40 CY1L40H 47.0 0.65
CY1L40L 29.0 0.40

Intermediate Stop

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.

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.

Bore size Model Operating pressure limit for intermediate stop (Ps)
(mm) (MPa)
6 CY1L 6H 0.55
10 CY1L10H 0.55
CY1L15H 0.65
15 CY1L15L 0.40
CY1L20H 0.65
20 CY1L20L 0.40
CY1L25H 0.65
2 CY1L25L 0.40
CY1L32H 0.65
82 CY1L32L 0.40
CY1L40H 0.65
40 CY1L40L 0.40

2. Inter di PK 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)

B(z:msi)ze Model Allowable kinetic energy(Br intermediate stop (Es)
6 CY1L 6H 0.007

10 CY1L10H 0.03

e CY1L15H 0.13 CY3B
CY1L15L 0.076 CY3R
CY1L20H 0.24

20 CY1L20L 0.16
CY1L25H 0.45

2% CY1L25L 0.27
CY1L32H 0.88

82 CY1L32L 0.53
CY1L40H 1.53

0 CY1L40L 0.95




Magnetically Coupled Rodless Cylinder
Slider Type: Ball Bushing Bearing

Serie

06, 210, 015,

IR c Y1 L [25] JHI-[300] ]-[J79W]
T ]

Slider type
(Ball bushing bearing)
Bore size
6 6 mm 25 25 mm
10 10 mm 32 32 mm
15 15 mm 40 40 mm
20 20 mm
Port thread type
Symbol | Type Bore size
N M t;read 06,010, 015
c 0620, 025,
TN NPT 032, 040
TF G
Magnetic holding force

Refer to page 1501 for specifications.

s CY1L

020, 225, 332, 040

How to Order

IF{efer to page 1501

for details.
IAuto switch Number of auto switches
‘ Nil Withqut_ auto switch ‘ Nil 2 pes.
(Built-in magnet) s 1 pc.
* For the applicable auto switch n “n” pes.

model, refer to the table below.
Adjustment type

Standard stroke
Refer to “Standard Stroke” on page 1501.

Nil | With adjusting bolt
B With shock absorbers (2 pcs.)
Bs | With shock absorber (With plate A)
= Installed on side A at time of shipment.
Shock Absorbers
Type Bore size (mm)
i 6 | 10,15 | 20 25 | 32,40
Standard (shock absorber
Series RB) RB0805 RB1006 | RB1411 RB2015
Shock absorber soft type
Series RJ type (-XB22) RJ0805 | RJO806H | RJ1007H | RJ1412H —

+ The shock absorber service life is different from that of the CY1L cylinder.

Refer to “Specific Product Precautions” for each
period.

shock absorber for the replacement

+ The shock absorber soft type Series RJ type (-XB22) is a made to order specification.

For details, refer to page 1722.

Appllcable Auto Switches/Refer to pages 1559 to 1673 for further information on auto switches.

5 Load voltage Lead wire length (m) * X
Type Special function Electrical | = Wiring Auto switch model 0.5 [ 3 | 5 |None| Pre-wired | appiicable load
t g | (Outpuy DC AC : f
ety | g Perpendicular] _In-ine | (Nil) [(L) |(2) | (N) | eonnector
3-wire (NPN) 5V 12V F7NV F79 ® 0 O — O IC
5 Grommet 3-wire (PNP) ! F7PV F7P ® 0 O - O circuit
= - . F7BV J79 ® 0 O - @]
2- —
% Connector| wire 12v J79C — [ B 32K ) - Relay
2 o 3-wire (NPN) — FZNWV F7oWw_| @ (@O -| O Ic g
= .~ . |PLC
& | Diagnostic indication 8 [3wire PNP) |24y 3V 12V — F7PW_ | @ (@O — | O |circuit
o (2-color indication) >
5 F7BWV | J7ow | @ [@[O[—| O
a Water resistant Grommet 2-wire 12V . . —
% (2-color indication) F7BAV*™® | F7BA - |®|O] - o
9 | with diagnostic output ) IC
(2-color indication) 4-wire (NPN) 5V,12V F79F ® 0 O - O girouit
= 3-wire | _ IC
.~§ @ |(NPN equivalen) — | 5V — — A76H LA circuit |
@ Grommet | > — | — |200V A72 A72H ® 0| - - _
2 - 12V [ 100V | A73 A73H | @ (@@ | — Rel
8 2| 2wre |, [5Vi2V[0Voks| ABO ASH [ @ (@ || — [iComi] ;75"
3 Connector = 12v] A73C — o000 - =
= 2 5V, 12V A80C = ® 00 0 —  [ICircuit

«« \Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Consult with SMC regarding water resistant types with the above model numbers.

* Lead wire length symbols: 0.5 m: Nil (Example)
L (Example)
z (Example)
N (Example)

J79W

J79WL
J79WZ
J79CN

« Since there are other applicable auto switches than listed, refer to page 1504 for details.
« For details about auto switches with pre-wired connector, refer to pages 1626 and 1627.

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

1500

+ Solid state auto switches marked with “O” are produced upon receipt of order.



Symbol
Rubber bumper
(Magnet type)

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
stroke is possible.

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
i perating p 0.18 MPa

Ambient and fluid temperature

—10 to 60°C (No freezing)

Piston speed *

50 to 500 mm/s

Cushion

Rubber bumper/Shock absorber

Lubrication

Not required (Non-lube)

Stroke length tolerance (mm)

0to 250 st: %39, 251 to 1000 st: *#, 1001 st and up: *}®

Type H

19.6 | 53.9 137

231

363

588

922

Holding force (N)

Type L -

- 81.4

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

. . Bore size Maximum available
Made to Order: Individual Specifications (mm) Standard stroke (mm) stroke (mm)
(For details, refer to pages 1522 and 1523.) 6 50, 100, 150, 200 300
Symbol Specifications 10 50, 100, 150, 200, 250, 300 500
-X116 | Hydro specifications 15 50, 100, 150, 200, 250, 300, 350 750
-X168 | Helical insert thread specifications 400, 450, 500
-X322 | Outside of cylinder tube with hard chrome plated 20 1000
-X431 | Auto switch rails on both side faces (with 2 pcs.) 25 lgg‘ 1281 ggg‘ Zggy :7388‘ ggg 1500
Made to Order Specifications 32
(For details, refer to pages 1699 to 1818.) 100, 150, 200, 250, 300, 350
Symbol Specifications 40 ggg’ ;‘ggbsoo’ 600, 700, 800 1500
-XB9 | Low speed cylinder (15 to 50 mm/s) ?
-XB13 | Low speed cylinder (7 to 50 mm/s) Note) Intermediate stroke is available by the 1 mm interval.
-XB22 | Shock absorber soft type Series RJ type Welght
—
Amount of Adjustment by Adjusting Bolt ‘ k9
Number of ma ne(sBore S0 © o & 20 23 g2 40
CYiL Adjusting 9
B Plato A bolt I [ cvioH 0324 | 0580 | 110 185 | 221 436 | 483
Plate = ‘ CY1LOL — — 1.02 1.66 2,04 418 461 CY3B
¢ e : Shock Additional weight per each | 5044 | 0077 | ofo4 | 0138 | o172 | oz67 | o4 | CYSR
o T absorbers 50mm of stroke CY1S
Calculation -z
k| — (Example) CY1L32H-500
. L * Basic weight ---- 4.36 kg * Additional weight ------ 0.267/50 st e« Cylinder stroke ------ 500 st CY1L
R 4.36 + 0.267 x 500 + 50 = 7.03 kg
Bore size| Amount of adjustment by adjusting bolt: R(mm) Shock Absorber Specifications CY1H
() Single side Both sides Refer to the Series RB in Best Pneumatics No. 3 for the details on shock absorbers. |GY{F
6 6 12 6
10 55 11 Applicabl rodess yinder | CYIL1O | CYIL20 | CYILZ5 | CY1 L3 CYP
1 . 7
22 g 2 v Shock absorber model RB0805 RB1006 RB1411 RB2015
25 - 1 M energy absorption: (J) 0.98 3.92 14.7 58.8
7 5 0 Stroke absorption: (mm) 5 6 11 15
20 i's I Collision speed: (m/s) 0.05t0 5
5 9 Max. operating frequency: (cycle/min) * 80 70 45 25
= Since the cylinder is in an intermediate stop condition when " o
stroke adjustment is performed, use caution regarding the Ambient temperature range ~10t080°C
operating pressure and the kinetic energy of the load. ) Extended 1.96 4.22 6.86 8.34 D-|:|
 The amount of adjustment for adjustment bolts is the Spring force: (N)
total amount when adjusted on both plate ends. For Retracted 383 6.18 153 20.50

the adjustment on a single plate end, the amount of
adjustment is half of the figures in the table above.

+ Adjust the stroke adjustment with an adjustment
bolt. It cannot be adjusted by a shock absorber.

* It denotes the values at the maximum energy absorption per one cycle. Therefore, the operating
frequency can be increased according to the energy absorption.

The shock absorber service life is different from that of the CY1L cylinder. Refer to the Specific Product Precautions for the replacement period. ‘

o
’W

1501



Series CY1L

Construction

Slider type/Ball bushing bearing

CYiL6e

CY1L10 to 40

Component Parts

@?(39\?;4@? 19 3810a

s @el

W

~

=

T
I
] |

lhges %éﬁgsg@y

%st§\9%9@§z 4

Enlarged view F

0 F «
0

9 | W\ 9
_h—‘—m’-r\/g ; & \\ 3\, |

17T T
AT AT T

6(3{@ EIOK

ISNSHN

No. Description Material Note No. Description Material Note
1 | Slide block Aluminum alloy Anodized 29 | Hexagon socket head cap screw | Chromium steel Nickel plated
2 Plate A Aluminum alloy Anodized 30 | Switch mounting rail Aluminum alloy
3 |PlateB Aluminum alloy Anodized 31 | Auto switch —
4 | Cylinder tube Stainless steel 32 | Magnet for auto switch —
5 Guide shaft A Carbon steel Hard chrome plated 33 Steel ball e 06, 210, 215 only
6 Guide shaft B Carbon steel Hard chrome plated 34 Side cover Carbon steel 6 only
7 | Piston Aluminum alloy Note 1) Chromated 35 | Grease cup Carbon steel @15 or larger
8 | Shaft Stainless steel 36" | Wear ring A Special resin
9 | Piston side yoke Rolled steel Zinc chromated 37" | Wear ring Special resin
10 | External slider side yoke Rolled steel Zinc chromated 38" | Wear ring B Special resin
11 | Magnet A —_ 39" | Cylinder tube gasket NBR
12 | Magnet B —_— 40" | Guide shaft gasket NBR
13 | Piston nut Carbon steel Zinc chromated 25 to 940 41" | Piston seal NBR
14 ring Carbon tool steel Phosphate coated 42" Scraper NBR
15 ring Carbon tool steel Phosphate coated
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 CY1S6-PS-N Set of nos. above 38, 39, @0, @)
19 | Ball bushing I 10 CY1L10-PS-N Set of nos. above 38), 39, @0, @), @
20 | Plug Brass 025, 032, 040 only 15 CY1L15-PS-N
21 | Adj bolt A Chromium molybdenum steel Nickel plated 20 CY1L20-PS-N Set of nos. above
22 | Adjusting bolt B Chromium steel Nickel plated 25 CY1L25-PS-N (36, 37,39, 39
23| Shock absorber — 32 CY1L32-PSN @, @
24 |k nut Carbon steel Nickel plated 40 CY1L40-PS-N
25 | Hexagon nut Carbon steel Nickel plated Note 1) 25 ?; l:% i:rceI ijgf :é?;ogj;lg@b\r;er the se;I\ k?bigg 3Leef:£hzl:3'éﬂs:zse‘
26 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated Note 2) 4;6: S;he for CY1S6 . ’ .
27 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated Note 3) For replacement of the 10 wear ring A, contact SMC or your near-
28 | Hexagon socket head cap screw | Chromium molybdenum steel Nickel plated est sales representative.

Note 1) Brass for 26

1502

« Seal kit includes a grease pack (¢6, 210: 5 and 10 g, 815 to 940: 10 g).
Order with the following part number when only the grease pack is needed.
Grease pack part no. for 96, 210: GR-F-005 (5 g) for external sliding parts,

GR-S-010 (10 g) for tube interior
Grease pack part no. for 915 to 940: GR-S-010 (10 g)



Magnetically Coupled Rodless Cylinder
Slider Type: Ball Bushing Bearing

Dimensions

Slider type/Ball bushing bearing

CY1L6/10 (NB) Z + Stroke (NA)
T (N]TT_  Hollow shaft for piping TN
f AxMM o NN
Depth M\ -~ /
° /
e % o P
L
%l = @
—t D.?_-_
3| - 9
—7 3
= — 4 x Counterbore dia. 0B
.G IF

Q+ Stroke

Shock absorber
| RB0805

4 \4 x Counterbore depth. C

Shock absorber

/ B0805 b
- H ta . .

3

Series CY1L

(mm)
Model A B Cc D d |EA |EB |FA |FB| G |[GP| H |HA |HB |HG | Hl | HO | HP | HS | HT J JK
CY1L6 7 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 | 38 5 |75]50 | 34

6 [175[145]13.5]| 33 | 33 |215| 18 | M5x08 | 9.5

Model L|LD| M MM (N) [(NA) | (NB) NN PA* PB|PW| Q |[QW|RW | T |TT [ ta |[tb | W | Z
CY1L6 40 |35] 6 M4 x0.7 1 30 24 M8 x 1.0 24 | 40 | 60 | 54 | 20 |12 10 |16 — | — | 56 68
CY1L10 |68 [43| 8 | M4x07 |105] 27 | 19 M8x1.0 [30 | 60 | 80 | 85 | 26 |17.5[125|20.5| 0.5 | 1.0 | 77 | 103

* PA dimensions are for split from center.
CY1L15/20/25/32/40 L(NB) Z + Stroke ._(NA) _ H
N 7T Hollow shaftfor piping - 1 |y Auto switch mountable | HP | 2xP
HA 4xMM . PA M I
1] Depth M\ |
R \ |
4 ©) g i ey L
}:- NaRe ; & \NN
I T
s C—
i ] %
eleF ~ =i e )
[
] =1 \ 4xc dia. 0B
_L_J HA| | 7| G_ . L ___(A5 \_4 x Counterbore depth. C . HS |

| Q + Stroke
—E Shock absorber

Shock absorber

Model A|B|C| D |d|EAEB|FA|FB| G | GP | H |[HA| HB | HG | HI | HO | HP | HS | HT J JK| L |LD CY1F
CY1L15 | 75| 95|5 |166| 12| 6|13| 3| 6| 6.5 65|40 | 65/ 4 |16 |14 | 38 [ 39|25 |16 M6 x 1.0 9.5 75|56
CY1L20 | 95| 95/52|21.6|16 |—|—|—|— |85 80|46 |9 |10 [18 |16 | 44 | 45|31 |20 M6 x 1.0 10 | 8656 |cyp
CY1L25 | 95(11 |6.5|26.4 | 16| 8|14 4| 7|85/ 90|54 |9 [18 |23 |21 | 52 | 53[39 |20 M8x1.25 |10 | 867
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 M10x1.5 |15 |100 9.2
CY1L40 [11.5|14 |8 |41.6|25|10[20| 5 |10|10.5/ 130 |78 |12 |35 |30.5|28.5| 76 | 74 |56 | 30 M10x15 |15 | 136 (9.2

Model M| MM | (N) |[(NA)|(NB)| NN P PA*| PB |PW | Q |[QW|RW| T |ta [tb | TT | W | Z |Sockabsoter
CY1L15 8 [M5x0.8 | 85| 27 | 17 | M8x1.0 |[M5x0.8 | 45 | 70| 95| 90| 30 | 15| 125|0.5 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 |M14x15| Rc1/8 | 60 | 100 | 130 | 105 | 50 | 22 | 16.5 | 0.5 | 1.0 | 25.5 | 127 | 130 |RB1411
CY1L32 |12 |M8x1.25/135| 52 | 42 [M20x15| 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 |[M20x15| Rc1/4 | 90 | 140 | 190 | 159 | 84 | 35| 20.5[1.0 | 1.0| 355|187 | 194

= PA dimensions are for split from cel

nter.
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Series CY1L

Auto Switch Mounting

Proper Auto Switch Mounting Position
(Detection at stroke end)

Operating Range

(mm)
Bore si
Auto switch model IeLs 20
6 10 15 20 25 32 40
P 10 10 ] D-A70V/A8C 6 6 6 6 6 6 6
I i D-F70470 3 3 4 3 3 3 35
I D-F79F 45 | 45 | 45 | 45 | 45 | 45 | 45
B A « Since this is a guideline including hysteresis, not meant to be
guaranteed. (Assuming approximately +30% dispersion)
(mm) There may be the case it will vary substantially depending on an
ATt i ST ambient environment.
D-A72 L
D-A7CH/A80H 1 Other than the models listed in “How to Order”, the 1
D-A73C/ABOC 1 following auto switches are applicable. 1
Bore size D-F701J79 ) P
D-A73/A80 D-F70V/J79C D-F7NT 1 For detailed specifications, refer to page 1611. 1
(mm) D-F7O0W/J79W 1 E— 1
D-F70WV lectrical ent
g'F;géV EZBAY : Type o] (Fetching direaign) IFEElEs :
A B A B A B I |Solid state auto switch|  D-F7NT Siommet | with timer |
6 23 45 235 445 28.5 39.5 I owith pre-wired connector is available for D-F7NT type, too. I
1 For details, refer to pages 1626 and 1627. 1
10 58 45 58.5 445 63.5 39.5 - = ]
15 65 47 65.5 46.5 70.5 415
20 76 54 76.5 53.5 81.5 48.5
25 76 54 76.5 53.5 81.5 48.5
32 92 57 92.5 56.5 97.5 51.5
40 130 64 130.5 63.5 135.5 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.

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 head
screwdriver

Hexagon nut (M3)
(Included as accessory)

Auto switch mounting screw (M3 x 8 L)
(Included as accessory)
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Specific Product Precautions

Be sure to read before handling. Refer to front matter 57 for Safety Instructions
and pages 3 to 12 for Actuator and Auto Switch Precautions.

2 I Series CY1L

Operation \

Di nbly and Maintenance

N

w

A Warning

1. 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.

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. 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

A\ Caution

1. Allowable operating cycle under the specifications

set in this catalog is shown below.

1.2 million times RB0O8OIC

2 million times RB100J0 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.

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.

. Since the magnetic holding force can be changed
(for example, from CY1L25L to CY1L25H), 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.
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
06, 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 [CY3B
shown in Fig. (2), insert the piston slider after turning it |CY3R

around 180°. If the direction is not correct, it will be [py1g
-Z

impossible to obtain the specified holding force.
CY1L

[\

w

- - - - CYHH
| o
777
T CYP
Fig. (1) Correct position Fig. (2) Incorrect position

Example of @15 with holding force type L



Linear Guide Type

Series CY1TH

Single axis type: 10, 915, 320, 25
Double axis type: 925, 332




Series CY1TH

Model Selection

E: Kinetic energy of load (J)
w Vo \?

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)
Wv: Allowable load mass for vertical operation (kg)
Ol: Load factor
Z Load mass (W)

" Max. load mass (Wmax)

E=

Static moment (M) Dynamic moment (Me)
Alowable static moment (Mmax)  Allowable dynamic moment (Memax)

Operating Condi
*W: Load mass (kg)

*V: Speed (mm/s)

* P: Operating pressure (MPa)  Stroke (mm)

« Position of workpiece center of gravity (m)

* Mode of operation (Horizontal, Inclined, Vertical)

lode of operation
A\ Y/ Note 1)
Horizontal operation l operation
>
M > Review of load mass
A A _ and operating pressure
|«
A A y

w
> /
oD >1.6 x P

First tentative bore size determination

First tentative bore size determination

00250/ LD W

First tentative bore size determination

oD >5.0x / 04 ch;se +Wsino

W>Wv
Determination of
allowable load
mass & pressure
Inclined operation (For vertical operation,
W<Wv | referto page 1511.)
P P <Pv
> €
Y
(Refer to page 1509.)
P Review of operating conditions So>1 [»! of
€
Yo - Load mass (W) Static moment (M) Dynamic moment (Me) load factor (20
~ Max. load mass (Wmax)  Allowable static moment (Mmax)  Allowable dynamic moment (Memax)
o<1
Y
Note 1)

Stop with external stopper Intermediate

stopping method

Determination

Review of larger bore size
<% of kinetic energy

<

of load (E)
w Vo 2
E=——— Gow’
P>Ps Determination of P<Ps

pressure (P) when making

Stop with air pressure circuit

(For intermediate stops,
refer to page 1511.)

Intermediate stop?

None

Y

Note 1) This cylinder cannot perform
<
E<Es 3| Bore size

an interm ediate stop using
an pneumatic circuit in
vertical operation.
In this case, an intermediate
stop can be performed only
by using an external stopper,
etc.

Note 2) Made-to-order products
should be considered, too,

Note 2)

Consider made-to-order products,

depending on an operating condition.

(Refer to page 1513.)

intermediate stop
Review of larger bore
size and operating pressure

1508

(For intermediate stops, refer to page 1511.)

depending on an operating
environment, etc.

Model selected



Model Selection

Series CY1TH

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 (£ oin) of the
load factors (0tn) for each mass and moment should not exceed 1.

>0n =

Load mass (W)

Static moment (M)

Dynamic moment (Me)

<1

"~ 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
. w B CY1HT3Z—
MaXImum Load \ y 30 1H25CV1“T25
Mass (kg) Z 0 Cy1Hz0
o
Model Wmax ;:) 1o bt Ll CYIHIS
CY1H10 4.0 é s CY1H10
CY1H15 9.0 < >
CY1H20 16.0 3
CY1H25 250 7 w '
CY1HT25 2 os
CY1HT32 40.0 w ) 20 500 1000
Piston speed mm/s
Graph (1)
Moment
Allowable Moment _ _ M2
(Static moment/Dynamic moment) (N-m) P EEESneE == CEE
Model | M1 |M2| M3 Model |M1|M2| M3 50 LT _CVYiH25 9 ° I cyiH2s
CY1H10 | 15[ 25] 15|[ CY1H25 | 28] 26[ 28 © sy ] =0 B cvana -
CY1H15 [10 [16 [10 |[CY1HT25[ 56 [8566| |5 wEE==mm = £ L =
CY1H20 |13 |16 |13 ||CY1HT32|64 | 96 | 64 - B - s E
s s F = & o, |- —cvino
Ms 5 °,.Cl0 o 51 T~
0 10 300 500 1000 ) 20 500 1000
M1 M Piston speed mm/s Piston speed mm/s
| E— Graph (2) Graph (3)
Static Moment Moment generated by the workpiece weight even when the cylinder is stopped
H Pitch moment H Roll moment B Yaw moment (mm) CY3B
Mi=W.-L M2=W.L M3=W(L-A) Mode! A CY3R
) *H M cYiHo | 15| [CY1S
L A CY1H15 | 175 | |-Z
— L CY1H20 | 195
‘ cvinzs | 235 | |CYIL
" M2 9 CY1HT25 | o
Ms( 4 _ CY1HT32 | o* CY1H
ﬂ * Since there are 2 guides,
the guides’ central axis
w w ﬂ and the cylinder’s central cY1 F
W axis are the same.
Dynamic 1|1/ [6771 =10 18 Moment generated by the load equivalent to impact at the stroke end Guide central axis CYP

W

M Pitch moment
Me1 =1/3*-We - L

We: Load equivalent to impact [N]

&: Bumper coefficient

With adjusting bolt (standard) = 4/100

W: Load mass [kg]
V : Collision speed [mm/s]

With shock absorber = 1/100
i Va: Average speed [mm/s]

H Yaw moment
Mes = 1/3* - We (L — A)

(mm)
. * Average load coefficient . Model A
' Me3 Guide central c
' Me1 — axis Y1H10 | 15
1 =S CY1H15 | 175
| We<—— «i»— CY1H20 | 19.5
| We<— I CY1H25 | 235
; . | < CY1HT25 | 0*
I~ il CY1HT32 | 0
= —"j; =4 * Since there are 2 guides,
i the guides’ central axis
* . and the cylinder’s central
) \ axis are the same.
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Series CYTH

Selection Calculation

The selection calculation finds the load factors (0tn) of the items below, where the total (X0tn) does not exceed 1.

‘ 20n = 0l + Ol + Ola< 1

Item Load factor On Note
Examine W.
1. Max. load mass Ol1 = 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

O(3 = Me/Memax

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

V : Collision speed Va : Average speed

Calculation Example

Cylinder: CY1H15

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

Operating Conditions

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

Guide central axis

Mes = 1/3-We (L2— A)
=1/3-168-0.032
=1.8 [N:m]

03 = Mes/Me3 max
=1.8/7.2
=0.250

L1 =50 [mm]
L2 =50 [mm]
Iltem Load factor Oln Note
EMaximum w
9 01 = W/Wmax Examine W.
load mass =1/9 Find the value of Wmax when
@ =0.111 Va = 300 mm/s from Graph (1).
L1
HAStatic moment w Mz = W-Li | W=1kgl Examine Mz.
=10-0.05 | =10[N] Since M1 & M3 are not generated,
=0.5[N-m] ‘ investigation is unnecessary.
) [l 02 = M2/M2 max ‘ Find the value M2 max when
=0.5/16 . Va = 300 mm/s
Ls =0.031 | from Graph (3).
- FromV=14Va
EIDynamic moment Wee5.W.V Examine Mes.
— 4/100-10-1.4-300 Find the load equivalent to impact We.
Me3 ~ 168 [N] Damper coefficient § = 4/100

(urethane damper)

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

Me1=1/3-We-L1
=1/3-168-0.05
=2.8[N-m]

0Ol4 = Me1/Me1 max
=2.8/7.2
=0.389

Examine Me1.

From above, We = 168

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

ZOn = 01 + 02+ O3 + OL4

=0.111 + 0.031 + 0.250 + 0.389

=0.781

Can be used based on =0in = 0.781 < 1
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Model Selection Series C Y1 H

Caution on Design (2)

Table Deflection

Table Displacement due to
Pitch Moment Load

Displacement of Section A when force
acts on Section F

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

A F . :
‘L l == | Guide central axis (1 axis type)
‘ J i « For the double axis type, this is the
— cylinder's central axis.
L (1 |
Opposite port side Guide central axis (1 axis type) =5
Mi=FxL « For the double axis type, this is the Port side
cylinder's central axis. A _
M2=FxL Ms=FxL
CY1H10 CY1H10 CY1H10
0.08
— _ __ o
£ 00 £ €
E E o E
S 8 5 o
§ 0.01 E 00 E
g 3 & oo
0.02 )
0.5 1.0 15 0 05 1.0 15 20 25 0.5 1.0 15
Moment (N-m) Moment (N-m) Moment (N-m)
CY1H15/20/25 CY1H15/20/25 CY1H15/20/25
T T j T
CY1‘H1 5,20 CY1H25 CY1H15,20 X CY1H15,20 CY1H25
0.
[X
E o € SN2 T
£ E o0 E
< c c
S / S S 0o
3 oot 8 o b
K5 @ @
a [a} a oot
/ 02
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Moment (N-m) Moment (N-m) Moment (N-m)
CY1HT25/32 CY1HT25/32 CY1HT25/32
T
CY1HT25|CY1HT32 00 CY1HT25 CY1HT25|CY1HT32
—_ —_ — O
€ 002 £ 00 B
E E E
< = S o
2 £ CY1HT32 £
] S 7]
2 oo 8 00 <
153 Jo3 J53
[s] a aQ 001
001
0 20 40 60 0 20 4 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
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 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.

(1) Intermediate Stopping of Load with External Stopper, etc.

(2) Intermediate Stopping of Load with Air Pressure Circuit

When stopping a load in mid-stroke using an
external stopper, etc.,operate within the operating
pressure limits shown in the table below. The
magnetic coupling will break if operated at a
pressure exceeding these limits.

When stopping a load using an air pressure
circuit, operate at or below the kinetic energy
shown in the table below. The magnetic
coupling will break if the allowable value is
exceeded.

i i Operating pressure limit Allowable kinetic energy for

et Allow?e\lﬁ)l%ig)mass hg?:s?tlljg gsa(;agr; et for in?ermed?afe stop Ps (MPa) il ir?te?ngsdiatz s?oep Esg {J)O
CY1H10 2.7 0.55 CY1H10 0.55 CY1H10 0.03 D.|:|
CY1H15 7.0 0.65 CY1H15 0.65 CY1H15 0.13
CY1H20 11.0 0.65 CY1H20 0.65 CY1H20 0.24 'XD
CY1H25 18.5 0.65 CY1H25 0.65 CY1H25 0.45
CY1HT25 18.5 0.65 CY1HT25 0.65 CY1HT25 0.45 @
CY1HT32 30.0 0.65 CY1HT32 0.65 CY1HT32 0.88 data
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Magnetically Coupled Rodless Cylinder
Linear Guide Type

Series CY1TH

Single axis: 010, 015, 820, 325/Double axis: 325, 32

How to Order

CY1H [ [25] ]-[300] |-[Y7BW]

. . Made to Order
Linear guide type Refer to page 1513
. for details.
Guide i
Bore size Number of auto switches
Symbol mm)| 10 | 15 | 20 | 25 | 32 Nil 2 pes.
NiIl [1axs| @ (@[ @ [ @ | — S 1 pc.
T \Zaxis — | —|—|®| ® n “0” pes.
Bore size Auto switch
1z [ Nil__] Without auto switch (Built-in magnet) |
:0 10 mm Port thread type + For the applicable auto switch model,
5| 15mm Symbol | Type Bore size refer to the table below.
20 | 20 mm  [Mthread| 010,015 i
25 [ 25 mm Nil Re Adjustment type
32| 32mm N NPT | 020, 025, 032 Nil | With adjusting bolt
TF G B | With shock absorbers (2 pcs.)
BS | With shock absorber (1 pc. on port side)
Standard stroke (mm)  The adjusting bolt is installed even when B or
Refer to “Standard Stroke” on page 1513. BS is selected.(Except 010)
Shock Absorbers
Bore size (mm)
Model i 10 15 20 2 32
Standard (shock absorber
CviH Series RB) RB0805 | RB0806 | RB1006 | RB1411 —
Shock absorber soft type
Series RJ type (-XB22) RJ0806H RJ1007H | RJ1412H —
Standard (shock absorber
CYAHT Series RB) —_ —_ - RB1411 RB2015
Shock absorber soft type RJ1412H
Series RJ type (-XB22) - - - -

+ The shock absorber service life is different from that of the CY1H cylinder.
Refer to “Specific Product Precautions” for each shock absorber for the replacement period.

+ The shock absorber soft type Series RJ type (-XB22) is a made to order specification. For details, refer to
page 1722.

Applicable Auto Switches/Refer to pages 1559 to 1673 for further information on auto switches.

- | 5 Wiring Load voltage Auto switch model | Lead wire length (m)* Pro-wired
i i ectrical| 5 iri - —_— ¥ :
Type Special function entry g (Output) DG AC E\eclnc.al entry dlrgcnon 0.5 3 | 5 | connector Applicable load
2 P In-ine | (Ni) |(L)|(2)
3-wire (NPN) SV 12V Y69A | Y59A ® 00O O Ic
oS _ 3-wire (PNP) ' Y7PV_ | Y7P ® (@O O |circuit
%‘E 2-wire 12V Y69B | Y59B ® (0[O O — | Relay
@ - e
o _ ... |Grommet| & |3-wire (NPN) |24V — |YZNWV | Y7ZNW [ ] ® O O Ic. ’
£ g |Diagnostic indication 3-wire (PNP) Sv2v Y?Pwv | Y7Pw | @ @ O] O |[cireuit| PLC
3 (2-color indication) = =
® o-wire 12V Y7BWV | Y7BW ® 00 O _
Water resistant (2-color indication) — Y7BA** — [Je) O
= -
S 3-wire _ _ IC
=2 $ |(NPNequvalent) — | SV - - 275 e (o circuit|  —
32 — Grommet| >
ce L 2wire |pay| 12V | 100V = ) o 06 - —Relay, PLC|
3 - 5V, 12V [100Vorkess| — Z80 o |0 - — _liCcircuit ’
= Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Consult with SMC regarding water resistant types with the above model numbers.
* Lead wire length symbols: 0.5 m Nil (Example) YZBW + Solid state auto switches marked with “O” are produced upon receipt of order.
L (Example) Y7BWL
z (Example) Y7BWZ

 For details about auto switches with pre-wired connector, refer to pages 1626 and 1627.
* Normally closed (NC = b contact) solid state auto switches (D-Y7G/Y7H types) are also available. Refer to page 1579 for details.
# Auto switches are shipped together, (but not assembled).
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Symbol
Rubber bumper
(Magnet type)

Made to Order: Individual Specifications
(For details, refer to pages 1522.)

‘ Symbol ‘

Specifications

-X168 ‘ Helical insert thread specifications

Made to Order Specifications
(For details, refer to pages 1699 and 1818.)

Symbol Specifications

-XB10 | Intermediate stroke (Using exclusive body)

-XB11 | Long stroke

-XB22

Shock absorber soft type Series RJ type

Theoretical Output

N)

Bore size |Piston area Operating pressure (MPa)
(mm) | (mm2) | 0.2|0.3|0.4(0.5|0.6|0.7
10 78 | 15| 23| 31| 39| 46| 54
15 176 | 85| 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 (mm2)

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
1511.

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

(mm)
Model Stroke range L
CY1H10, CY1H15, 01015
CY1H20
CY1H25, CY1HT25,
CY1HT32 01030

Magnetically Coupled Rodless Cylinder

Linear Guide Type

Specifications
Bore size (mm) 10 15 20 25 32
Fluid Air
Action Double acting
operating pressure 0.7 MPa
operating p! 0.2 MPa
Proof pressure 1.05 MPa

Ambient and fluid temperature

—10 to 60°C (No freezing)

Piston speed

70 to 500 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 M5x0.8 ‘ Rc /s
Standard Stroke
———————
Bore size Number Note) Maximum
(mm) of axes Standard stroke (mm) available stroke (mm)
10 100, 200, 300 500
15 1 i 100, 200, 300, 400, 500 750
20 100, 200, 300, 400, 500, 600 1000
25 100, 200, 300, 400, 500, 600, 800 1200
25 2 axis 100, 200, 300, 400, 500,
32 600, 800, 1000 1500

Note) Strokes are manufacturable in 1 mm increments up to the maximum strokes. Suffix “-XB10” to the end
of the part number for intermediate strokes excluding standard strokes and “XB11” for strokes
exceeding standard strokes up to the manufacturable maximum strokes.

Series CYTH

Weight
—
(kg)
Standard stroke (mm)
Model
100 200 300 400 500 600 800 1000
CY1H10 1.0 1.3 1.6 — — — —
CYIH15 | 22 27 32 36 41 — — — | |CcysB
CY3R
CY1H20 3.0 3.5 4.0 4.4 4.9 5.4 — — CY1s
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 12.5 14.6
CY1HT32 8.4 9.6 10.7 11.9 13.0 14.2 16.5 18.8 CY"'
- Y1H
Shock Absorber Specifications
Refer to the Series RB in Best Pneumatics No. 3 for the details on shock absorbers. cY1F
Applicable cylinder size (mm) 10 15 20 25 32
Shock absorber model RB0805 | RB0806 | RB1006 RB1411 RB2015 CYP
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
Extended
Spring force (N) 1.96 4.22 6.86 8.34
Retracted 3.83 22 6.18 15.30 20.50
Weight (g) 15 25 65 150 D'D

*

It denotes the values at the maximum energy absorption per one cycle. Therefore, the operating

frequency can be increased according to the energy absorption.

X

The shock absorber service life is different from that of the CY1H cylinder. Refer to the Specific
Product Precautions for the replacement period.

Technical
data
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Series CY1TH

Construction

Single axis type /cyiH

2 9

@0

= E
32 13 (8
CY1H10-0B CY1H10-O
3 CY1H10-0BS
Component Parts
No. Description Material Note No. Description Material Note

1 Body Aluminum alloy Anodized 27 | Parallel pin Carbon steel Nickel plated
2 Plate A Aluminum alloy Anodized 28 | Square nut for body mounting Carbon steel Nickel plated
3 Plate B Aluminum alloy Anodized 29%| Wear ring A Special resin
4 Cylinder tube Stainless steel 30%| Wear ring B Special resin
5 Piston Aluminum alloy Chromated 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

10 | Magnet A —

1 Magnet B —_

12 | External slider tube Aluminum alloy

13 | Spacer Rolled steel plate Nickel plated
14 | Space ring Aluminum alloy | Chromated (Except CY1H10)
15 | Slide table Aluminum alloy Anodized
16 | Side plate A Aluminum alloy Anodized
17 | Side plate B Aluminum alloy Anodized
18 | Internal stopper Aluminum alloy Anodized
19 | Stopper Aluminum alloy Anodized
20 | Shock absorber — Series RB
21 | Adj bolt Chrome steel Nickel plated
22 | Adj bumper Urethane rubber

23 | Linear guide —

24 | Top cover Aluminum alloy Anodized
25 | Dust cover Special resin

26 | Magnet (For auto switch) —

1514

Note) 4 square nuts for body mounting are included regardless of strokes.

Replacement Parts: Seal Kit

Bore size (mm) Kit no. Contents
10 CY1H10-PS |Setoftheaowenos. 30, 3D, G2, 63, G4
;g 211 :15'E2 Set of the above nos.
1H20- P
9, 30, 31, 32, 33, 39
25 CYTH25-PS 29, 0, 3, 82, 33, G4

Note 1) Seal kit includes @ to 34. Order the seal kit, based on each bore size.
Note 2) For replacement of the 210 wear ring A, contact SMC or your nearest
sales representative.
+ Seal kit includes a grease pack (910: 5 and 10 g, 015 to 825: 10 g).
Order with the following part number when only the grease pack is needed.
Grease pack part no. for 810: GR-F-005 (5 g) for external sliding parts,
GR-S-010 (10 g) for tube interior
Grease pack part no. for 15 to 925: GR-S-010 (10 g)



Magnetically Coupled Rodless Cylinder
Linear Guide Type

Series CYTH

Construction
Double axis type /cyiHT

| ®
~&
S
®
®

HH[ﬁTb

|
|
1]
|
|
|
|
|
|
|
|
|

%\

?3

-4l

A
)

] )

CY1HT32
®
Component Parts
No. Description Material Material No. Description Material Material CY3B
1 Body Aluminum alloy Anodized 26 | Square nut for body mounting Carbon steel Nickel plated CY3R
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 CY18
4 Piston Aluminum alloy Chromated 29°%| Wear ring B Special resin -Z
5 Piston nut Carbon steel Zinc chromated 30*| Piston seal NBR CY".
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 CY1 H
9 Magnet A - Note) 4 square nuts for body mounting are included regardless of strokes.
10 | Magnet B — CY1F
1 External slider tube Aluminum alloy . .
12 | Spacer Rolled steel plate Nickel plated Replacement Parts: Seal K_It CYP
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,@,8,@,6
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 justing bolt Chrome steel | Nickel plated Grease pack part no.: GR-S-010 (10 g)
20 | Adj bumper Urethane rubber
21 | Linear guide — D-0J
22 | Top cover Aluminum alloy Anodized
23 | Dust cover Special resin
24 Magnet (For auto switch) — 'XD
25 Parallel pin Stainless steel Tectmical
data

1515



Series CY1TH

Dimensions

Single axis type / 210

CY1H10

CY1H10-0B

1

Guide central axis

4 x M4 x 0.7 thread depth 6

46

39.5

23

\ 156 &4

an

%)

Piping port surrace/

46

—— Y h

I
95 + Stroke
54 2xM5x0.8
u J:-aﬂ?aﬁ ‘ — o
T+ . g%
~ 3 8 8 o
10
& uiEE
~ ©
Square nut for !
body mounting 20.5 | 17 75 15 62.5
M4 x0.7 69 125 + Stroke
Square nut insertion
54

1516
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Dimensions

Magnetically Coupled Rodless Cylinder
Linear Guide Type

Single axis type / @15, 920, 025

Series CYTH

L LL
15 4 x M thread depth MM PA
CY1H20-00B
» Guide central axis
\ (3% %, 606
# N
N
XA L ce—ce—ce—c—cc— e[ — e — = —]
g xefl * i
= == 1 [
Piping port surface
‘ S + Stroke ‘
LW 2xP
EA_EB
X e o ——— 5
o 4 L« T I &
I, | cl |—] T
4] N
Square nut for PP ‘ 8 N A
body mounting J w ! -
Z + Stroke
Square nut insertion
W
M ﬂ ijl
CY3B
CY3R
CY1s
(mm) |7
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 | 44 715 | M5x0.8 8 16.5 15 8 BY1L
CY1H20 1025|265 | 22 54 | 425 | 415 | 58 16 | 50 23.5 | M5x0.8 | 108 | 48.5 | 75.5 | 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 | 205 | 18 9 CY1H
Model P PA |PB|PP| S |[TW| W | XA |[XB | Z zz
CY1H15 | M5x08 | 50 | 62 | 21 | 161 | 65 | 885] — | — | 194 | 175 CY1F
CY1H20 Rc1/8 50 65 23 169 | 70 | 925 | — - 205 | 19.5
CY1H25 Rc1/8 65 75 27 209 | 75 |103 113 | 95 | 250 | 235 cYP
D-O



Series CY1TH

Dimensions
——
Double axis type: / ®25, 232
CY1HT25/32 o
25 4 x M thread depth MM PA
CY1HT 3;-0B
\ 66 ©
| Yo ©-
XB
o
L
(& K=
S + Stroke
2xRc /8
LW
EB /| EA
|
6 JJo | /i 05
A7) | O o
I T
: &9 3
=
s e | (o |9
Square nut for pp‘ PS N A
body mounting J w
Z + Stroke
Square nut insertion
™ Square nut insertion
|
|
|
| =
| zZ
(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 61.5 | 195 | 585 | 35 |M6x1.0 | 56 119 |M6x1.0 10 | 205 | 18 9 65
CY1HT32 |[132.5| 30 90 75 | 525 | 575|725 |25 695 | 43 |[M8x1.25| 63.5| 130 |M8x125| 12 | 23 225 | 12 66
Model PB |PP|PS| S |[TW| W | XA | XB | Z
CY1HT25 108 18 51 209 | 110 | 136 |11.3 9.5 | 250
CY1HT32 115 14 61 219 | 124 | 150 | 9.7 2 265
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Series CY1TH

Auto Switch Mounting

Proper Auto Switch Mounting Position
(Detection at stroke end)

Piping port surface

Applicable auto switch
Cylinder model D-Z701/ Z80/ Y50/ Y6/ Y701
A B
CY1H10 65.5 59.5
CY1H15 72 122
CY1H20 775 127.5
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.

Lead wire containment groove

Operating Range

(mm)
Cylinder model Auto switch model Horslsizg

10 |15 | 20 | 25 | 32

D-Z70)/ Zi 8 6 6 6 —

CY1H /280

D-YsC/Y6C/Y7O | 6 | 5 | 5 | 5 | —

ST D-Z701/ 280 RN I B B
D-Y50/ Y6/ V7O | — | — | — | 5 | 6

* 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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Specific Product Precautions 1

Be sure to read before handling. Refer to front matter 57 for Safety Instructions
and pages 3 to 12 for Actuator and Auto Switch Precautions.

z: I\Seﬁesﬁ?Y7ff

Mounting

\ Operation

Z&Cauuon

. 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.

2. 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.

3. 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
Thread size| M4 x 0.7 M5x0.8 M6 x 1.0 M8 x 1.25
TS mensont] L7 | L8 [ Ls L-9 L12
Tightening torque| N - m 1.37 2.65 4.4 13.2
o = I =

@ Square nut

1520

Z&VVarnlng

. 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.

Z&Cauhon

. 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.

2. Since the guide is adjusted at the time of shipment,
unintentional movement of the adjustment setting
should be avoided.

3. This unit can be operated without lubrication. If
lubrication is performed, use turbine oil Class 1
(with no additives), ISO VG32. (Machine oil and
spindle oil cannot be used.)

4. Please contact SMC before operating 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.).

5. 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).

6. 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 |

A\ Caution

1. Allowable operating cycle under the specifications

set in this catalog is shown below.

1.2 million times RB08OC

2 million times RB10000] 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 CYTH
Specific Product Precautions 2

Be sure to read before handling. Refer to front matter 57 for Safety Instructions
and pages 3 to 12 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

Hexagon nut

Adijusting 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.

A\ Caution

1. If the effective stroke of the shock absorber is

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

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.

shortened by the stroke adjustment, its absorption



Series CY1L/H
Made to Order: Individual Specifications

Please contact SMC for detailed dimensions, specifications, and lead times.

Applicable Series
P - Slider type
No. | Symbol Specifications/Description
Ball bushing type CY1L High precision guide type CY1H

-X116 Hydro specifications @(025 to 640) —

A | -X168 Helical insert thread specifications @ (220 to 940) (220 to 832)

H | -X322 Outside of cylinder tube with hard chrome plated ®(015 to 040) —

A | -X431 Auto switch rails on both side faces (With 2 pcs.) (26 to 640) —

Symbol Symbol

n Hydro Specifications -X116 E Helical Insert Thread Specifications .4 1:}:]

This type is applicable for precision constant speed feed,
intermediate stop and skip feed.

gz: II:I |Bore size”Magnelic holding forcel -| Stroke | - X168

[Slider type]

|Magne1ic holdingfon;el - | Stroke”Damper wpel_l Switch |_ X116 Helical insert thread specifications l

Helical insert thread is used for standard mounting thread.
Hydro specifications

Specifications

Specifications Applicable Series CY1L/CY1H
Type Slider type
Bore size Slider type CY1L25 to 40 Bore size gm h Zgg :g zgg
Fluid Turbine oil
Piston speed 15 to 300 mm/s Symbol
Note) Piping is from each plate on both sides. E Outside of Cylinder Tube with Hard Chrome Plated m
Dimensions CY1L |Bore size”Magnetic holding forcel—l Stroke |— X322

Outside of cylinder tube with hard chrome plated

Hexagon socket head plug

The cylinder tube outer circumference is plated with hard chrome,
which further reduces bearing abrasion.
Note) The slider style (slide block) is provided with a greasing port.

Specifications

Applicable Series Bore size (mm)
CY1L 015 to 240
(mm)

Model HTA HTB P Throttle dia.
CY1L25 20 23 Rc'% 8.2 Construction/Dimensions
CY1L32 24 26.5 Rc% 8.2
CY1L40 25 30.5 R4 11 CY1L (Slider type)

+ Dimensions other than the above are the same as the standard type. Hard chrome plated

NA

r' 2(
=

(mm)
Bore size CY1L
(mm) NA | HW
15 33.0 375
20 38.0 43.0
25 43.0 43.0
32 50.0 50.0
40 61.0 68.0
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1 Auto Switch Rails on Both Side Faces (With 2 pcs.)

Made to Order: Individual Specifications Series CY1 L/H

CY1L |Bore size“Magnetic holding force|—| Stroke |— X431

Auto switch rails on both side faces (With 2 pcs.)

This auto switch is effective in the case of short strokes.

Specifications

Applicable Series

CY1L

Bore size

06 to 240

Bore size
(mm)

Applicable stroke
(mm)

20to

25t0

35to

Symbol
-X431
Switch rail
[
,@ ¢ ‘é @,
0% 5]
Switch rail



Low Profile Guide Type

Series CY1F
010, 15, 025




“Low profile”, “Compact body” and “Lightweight”

Low profile

et e by 29%

Compact body

Overel lengh redusad by $1%

.— CY1F " .
% MY2H g
CY1iH
B
CY1H CY1F N
Height mm Overall length mm
Series 210 215 025 Series 210 215 925
CY1F 28 34 46 (24l 198 205 240
CY1H 39.5 46 63 CY1H 225 294 350
[ mMy2H | — | 260 310 |

Magnetically coupled rodless cylinder: Low profile guide

Series CY1F: 210, 15, 025

Piping port position can be specified using a part number.

= For 100 mm stroke cylinder

Overall length reduced by 22% compared to Series MY2H

4 types of stroke adjustment are available.

Left
adjustment bolt

=

(m

Right
adjustment bolt

S ——

-1 mm to 0 mm

-1 mmto 0 mm

Both sides
standard type ﬂ G
—25 mm to 0 mm -1 mmto 0 mm
ww | e | @
-1 mm to 0 mm —25 mm to 0 mm
e | S} | i
—25 mm to 0 mm —25 mm to 0 mm
A type EF- -1?,:3




iontwelght \iofhid aclusisel oy S0

Weight kg 1
Series 210 215 025
CY1H 1.0 22 4.6 |
[ MY2H | — \ 1.3 \ 32 | i

# For 100 mm stroke cylinder

Available bore sizes 510, 15, 25 |
I L]

I | Standard stroke (mm| I i I 1 pipi gt Il
o o | Sk o e R
= mm 4 4 6 1 |
_ m 0 00 0 00 0 00 0 00 0 00 0 00 ke _ . i [ 1
10 | ' '

I et RGN |

500 [ Concentrated BRI
Built-in pipingonrightf

" ﬂ"shock absorber [ concentrated | ||

'_q 1200 piping on left | ‘ ‘ ’ 4'

(TR T, T T, AT

— T

Accumulated dust on the guide can be The cylinder and guide are integrated.
removed easily without an end cover. The cylinder portion can be replaced without interfering with the workpiece.

i,
o e YES ! /Gasketforcylinderbody




Series CY1F
Model Selection

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

M2: Rolling

Standards for Tentative Model Selection

‘ Cylinder model ‘ Guide model ‘ Standard for guide selection ‘ ! veraled
CY1F ‘ Linear guide (Single axis)‘ Slide table accuracy approx. +0.05 mm or less ‘ Refer to page 1531.

Ma: 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) . .
Pv: Maximum operating pressure in vertical operation (MPa) Operatmg Conditions
mv: Maximum allowable load mass in vertical operation (kg) «m: Load mass (kg) *Va: Average speed
. : Load factor « P: Operating pressure (MPa)

_ _ Load mass (m) Static (M) Dynami (Me) « L: Center of gravity of the workpiece (mm)

" Maximum allowable load (m max) ~ Allowable static moment (Mmax) Allowable dynamic moment (Memax) * Mode of operation (Horizontal, Inclination, Vertical)

E: Load kinetic energy (J)

m ¢ Vay®
E=% (1000 l

Mode of
operation
Y V¥ Note 1)
Horizontal actuation Inclination actuation Perpendicular actuation
> Review of load mass
M > ;
A 7N - E‘d operating pressure
Lt
Y Y A\ 4
First tentative bore size selection First tentative bore size selecti First ive bore size deter

oD>16x/ § zDzs.()x/"-‘"Lrw 0D >5.0x /w

m<mv m > mv

Inclined operation | P <Pv Determination P>Pv
L of allowable load mass
v &pressure_"(Refer to page
1532.)
P Review of operating ditions Yo, > 1
<€
___Load mass (m) Static (M) Dynami (Me) (Refer to page 1530.)

" Maximum allowable load (m max) ~ Allowable static moment (Mmax) ~ Allowable dynamic moment (Memax)

Yes Inter
stop
Stopped by external stopper by ic circuit
Note 1) This cylinder cannot be stopped at an
- intermediate position by a pneumatic circuit.
| Review of larger bore size E>Es Del:{lrg:;tslon E<Es The only possible way in that case is the use
< kinetic energy (E) y of bore size of an external stopper.
g-m ( Va |2
=2 7000 (Refer to page
1000 1532.)
P>Ps Determination of pressure P<Ps

for intermediate stop (p)
Review of larger bore size (Refer to page 1532.)
and operating pressure Model
selected
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Model Selection 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

Ms: Yawing

ﬂ\ Mi: Pitching
% y

Mz2: Rolling

X

Static Moment

Horizontal mounting Ceiling mounting Wall mounting

B% i ? y &) By g Z

v

Note) Regardless of the mounting orientation, dynamic
moment is calculated with the formulas above.

1529

mixg m2xg Mmsxg
Moumipg Horizontal Ceiling Wall Vertical
orientation
Static load m mi m: ms ms
HE mixgxX | mzxgxX — maxgxZ
5 CY3B
S Mz |[MixgxY | M2xgxY | MsxgxZ — CY3R
g
h| Ms — — MaxgxX | MaxgxY ‘FZY1S
g: Gravitational acceleration CYiL
CYHH
Dynamic Momen e
Mounting | o izontal| Ceiling | Wall | Vertical CYp
orientation
Dynamic load Fe % xVaxMaxg
E Mie T xFexz
é Mz |Dynamic moment MzE is not generated.
s
r:|§' Mae %x FexY



Series CY1F

Maximum Allowable Moment/Maximum Allowable Load

Maximum Allowable Moment

Model Bore size llowable moment (N-m) Maximum allowable load (kg)
(mm) M1 M2 M3 mi m2 m3 ma
10 1 2 1 2 2 2 14
CY1F 15 1.5 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)

/%/A

Moment (N-m)

'

m2

Fi _\M1=F1 x L1 F2

o
)

I~

:‘

<Calculation guide load factor>

N\

ie

F3

-
M2=F2x L2 =

=0

Vi
%‘

M3=F3 x L3

]

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 yy —  Load mass [m]

Static moment [M] Nte 1)
+

Dynamic moment [Mg] \°¢2

load factors

Maximum allowable load [m max] " Alowable statc 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 (Z0X) 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)
F :Load (N)

Fe : Load equivalent to impact (at impact with stopper) (N)

‘Va: Average speed (mm/s)
M : Static moment (N-m)
1.4

V = 1.4Va (mm/s) 100

1

Fe=—— .Da-g-m Note d)

~.Me =5 Fe- L1 =0.05Va-m-L1 (N-m) Note5)

1.4

Note 4) ——= - Va is a dimensionless coefficient for calculating impact force. _y

10

Note 5) Average load coefficient (= 17 )

This coefficient is for averaging the maximum load moment at

the time of stopper impact according to service life calculations.

3. Refer to pages 1533 and 1534 for detailed selection procedures.

1530

: Impact speed (mm/s)

: Distance to the load's center of gravity (m)
: Dynamic moment (N-m)

: Gravitational acceleration (9.8 m/s?)

pr}

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.



Model Selection Series CY1F

(1) CY1F/M1 (2) CY1F/M2 (3) CY1F/Ms
30 30 i i 30
CY1F25
20 20 20
CY1F25 CY1F25
10 10 10
5 5 5
£ € =
z 4 z 4 z 4
€ € CY1F15 £
g 3 E 3 g 3
2 g J S
CY1F10
2 2 2
CY1F15 CY1F15
[ [
; CY1F10 s ’ CY1F10
0.5 0.5 0.5
50 100 300 500 50 100 300 500 50 100 300 500
Piston speed mm/s Piston speed mm/s Piston speed mm/s
(4) CY1F/m1 (5) CY1F/m2 (6) CY1F/ms (7) CY1F/ma
30 30 30 30
20 20 20 20
CY3B
CY1F2! CY1F2! CY1F2 CY1F2 CYSR
5 5 5 5
CY1s
10 10 10 10 -Z
CY1L
CY1F15 CY1F15 CY1F15
5 5 5 5 CYHH
2 2 2 2
0 4 ®» 4 0 4 ®» 4
g 4 g 4 CY1F
£ £ £ £
33 33 32 3
3 3 3 3 CYP
CY1F10 CY1F10 CY1F10 CY1F15
2 2 2 2 ‘ ‘ ‘
CY1F10
1 1 1 1 AN
D-(1
0.5 0.5 0.5 0.5
50 100 300 500 50 100 300 500 50 100 300 500 50 100 300 500 'XI:l
Piston speed mm/s Piston speed mm/s Piston speed mm/s Piston speed mm/s @
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.

/A 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.

A\ 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.

A\ 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
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Selection Calculation

Model Selection Series CY1F

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

Z0n = 0l1 + Ol2+ O3 <1

Item

Load factor Oln

Note

1. Maximum load mass

Ol1 = m/mmax

Review m
m max is the maximum load mass at Da

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, M2g, M3e
Memax is the allowable moment at O

Calculation Example 1

Cylinder: CY1F15

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

V: Collision speed Va: Average speed

Operating Conditions

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

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

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

\

e

L2

Item

Load factor Oln

Note

01 = m/mmax

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

From above,

20N =01+ 02+ 0BA+ 038=0.1+0.082 +0.35 +0.28 =0.812
From X0n = 0.812 < 1, it is applicable.

1. Load mass
=05/5 f
=01 in Graph (6) for ma.
m
|
v
. L1
2. Static moment Mz2=mxgxLt Investigate M2
=05x9.8x0.05 M1 and M3 are not required because
=0.245 [N'm] they are not generated.
M2 02 = M2/M2 max
mxg =0.245/3 Find the value of M2 max at 300 mm/s
in Graph (2).
7 1' =0.082 ph (2) CY3B
CY3R
. _ ) CY1s
3. Dynamic moment Mie = 1/3 x Fe x L1 Investigate Mi. 5
(FE=1.4/100 x Va x g x m) Find the collision speed V.
=0.05xVaxmx L1 V=1.4xVa CY1|.
=0.05x 300 x 0.5 x0.05 =1.4 x 300
Vs =0.375 [N-m] =420 [mm/s] CYH
Ofa = Mie/M1e max Find the value of M t 420 mm/
= 0.375/1.07 Find the value of Me1 max a mm/s
Fe - 0.350 in Graph (1). CY1F
CYP
Mgk = 1/3 x Fe x L2 Investigate Mae.
(FE=1.4/100 x Va x g x m)
=0.05xVaxmx L2 From above, find the value of M3e max
=0.05x 300 x 0.5 x 0.04 at 420 mm/s in Graph (3).
=0.3[N-m]
038 = M3e/M3e max
=0.3/1.07
=0.28
D-(1



Series CY1F

Calculation Example 2

Cylinder: CY1F25

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

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

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

L2 = 40 [mm]

Operating Conditions ———

O(2a =M1/M1 max
=1.47/14
=0.105

Item Load factor On Note
1. Load mass
01 = m/mmax Investigate m.
=3/12 Find the value of m max at 300 mm/s
=025 in Graph (7) for ma.
T
|
v
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).

M3=mxgxL2
=3x9.8x0.04
=1.176 [N-m]

O(2b = M3/M3 max
=1.176/14
=0.084

Investigate Ms.

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

M1ie=1/3x FEx 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]

03a = M1e/M1E max
=2.25/10
=0.225

Investigate M1E.

Find the collision speed V.
V=14xVa

=1.4x300

=420 [mm/s]
Find the value of M1e max at 420 mm/s
in Graph (1).

M3e=0.05x Vax m x L2

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

038 = M3g/M3E max
=1.8/10
=0.18

Investigate M3e.

From above, find the value of M3 max
at 420 mm/s in Graph (3).

From above,

20N = 01 + Ol2a + Ol2b + O(3A + 038 = 0.25 + 0.105 + 0.084 + 0.225 + 0.18 = 0.844

From X0ln = 0.844 < 1, it is applicable.
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Bore size (mm)

Magnetically Coupled Rodless Cylinder: Low Profile Guide Type

Series CY1F

210, 15, 025

10 10
15 15
25 25

Thread type

stroke.

Symbol Type Bore size (mm)
i M 10, 15
Nil Re
TN NPT 25
TF G

How to Order

cY1F [0l JR)- (3001 - WM8BW[ -]

Piping direction

Cylinder stroke (mm)
Refer to page 1536 for standard

Made to Order

Refer to page 1536 for details.

Number of
auto switches
Nil 2 pes.
S 1 pc.

n “n” pcs.

Auto switch

Nil ‘ Without auto switch (Built-in magnet) ‘

refer to the table below.

Adjustment bolt

= For the applicable auto switch model,

Nil | Both sides are standard
AL 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

R: Concentrated piping on right

L: Concentrated piping on left

- (Can be used||(Can be used| =
Piping port / \' as piping ] as piping )f \ Piping port

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

=+ Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Consult with SMC regarding water resistant types with the above model numbers.

= Lead wire length symbols: 0.5 m . .. Nil  (Example) MONW

im .
3m .
5m .

M  (Example) MONWM
L (Example) MONWL
Z (Example) MONWZ

+ Solid state auto switches marked with a “O” symbol are produced upon receipt of order.

= 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.

cY1s
Electrical 5 Wiring Load voltage Auto switch model | Lead wire length (m) Pre-wired ~
Type, Special function ent Output ) . 051|315 con}\ector Applicable load
y (Output) DC AC | Perpendicular| In-line winlwl ol @ CY1L
3-wire (NPN) MONV [ MON @ (@ [@[O| O Ic
— 3-wire (PNP) 5V, 12v M9PV | MoP | @ |@|®@|O| O | circuit CY1H
o5 Ves| 2 Wire 12V MOBV | M9B [ @ (@@ [O| O —
I - 3-wire (NPN) MONWV [MONW | @ (@ [@|[O| © Ic CY1F
H Dlgnostio ficaten | Grommet | [s-wire (PP)| 24 v SV-12V| _ [moPwv|MoPW| @ (@ @]O| © | ciwcuit el
52 or indic 2-wire 12V M9BWV e|e/e|O] O — CYP
2 3-wire (NPN) SV 12V MINAV* olole|o[ © ic
(2-C2I§:irne§il(?a?ir:)n) 3-wire (PNP) ' M9PAV Olo|e|O0] O | ocirui
2-wire 12V M9BAV* [M9BA® | O [O [@ O] © —
S 3-wire IC
g"é Grommet Yes| (NPN equivalent)] — sV - AgsV A% (@ | — @ — - circuit |
&9 owite | 2av | 12y | 100V [ A8V | A3 e [—[ele] — — [Relay,
3 No 100Vorless] A9OV | A90 | @ |—|@|—| — [(Ccircuit| PLC



Series CY1F

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) —10 to 60 (No freezing)

Piston speed (mm/s) 50 to 500

Cushion Built-in shock absorber

Stroke length tolerance (mm) 0to 2505t:+:)° ‘251 to 1000st: ﬂo"' 1001st to: +17,s
Stroke adj movable range (mm) N°'© -1210.8 —1.4100.6
Piping type Centralized piping

Port size \°° 2 M5 x 0.8 ‘ Rc 1/8

Note1) The stroke adjustment movable range in the above table is that for the standard
. . adjustment bolt. For more information, please refer to page 1543.
ade 10 Made to Order Specifications Note 2) With @25, piping screws can be selected by the customer. (Refer to “How to Order”.)
Order (For details, refer to pages 1699 to

1818,
i — 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) "o " 0.05t05
Max. operating frequency (cycle/min) 80 70

. When extended 1.96 4.22

Spring force (N) e retoacted 3.83 6.18
Weight (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

Bo(:g;i)ze Standard stroke (mm) Maxim:gozga?mutfturable
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 1705 and 1711.

Magnetic Holding Force

Unit: N
Bore size (mm) 10 15 25
Magnetic holding force 53.9 137 363
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Magnetically Coupled Rodless Cylinder

Series CY1F

Low Profile Guide Type

Theoretical Output Weight
—
Unit: N Unit: kg
Bore size P;?é%n Operating pressure [MPa] Model | Basic | Addiional weight |Standard adjustment | Weightof adjusimen bol
(mm) (mm2) 0.2 0.3 0.4 0.5 0.6 0.7 weight | per each 50 mm of stroke bolt weight 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 weight 0.815 kg
Additional weight 0.133 kg/50 st

Option

Adjustment Bolt

Bore size (mm) Standard adjustment bolt

25 mm adjustment bolt

10,15 CYF-810 CYF-L10

25 CYF-S25 CYF-L25

Standard adjustment bolt weight - 0.004 kg
Weight of adjustment bolt for 25 mm adjustmen .012 kg
0.815 +0.133 x 150 -+ 50 + 0.004 + 0.012 = 1.23 (kg)
Cylinder stroke 150st
Left .- -- 25 mm adjustment bolt
Right - Standard adjustment bolt

Replacement Parts

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]

Cylinder
identification
symbol Piping direction
[ R_[Centralized piping on right]
Bore size (mm) Thread type
10 10 ‘ Symbol | Thread type |Bore size (mm) CY3B
5] 15 | o M 10,15 CY3R
25| 25 | Re CY1S
N NPT 25 .z
TF G
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Series CY1F

Construction

(2N

BRSO

CY1F15

Detailed view of driving cylinder

CY1F25
Detailed view of driving cylinder

Section A-A
Component Parts

No. \ Description Material Note No. Description Material Note
1 \Body (rodless cylinder)| Aluminum alloy | Anodized 25 |Guide —

2 \Body Aluminum alloy | Hard anodized 26 |Shock absorber —

3 [End cover A Aluminum alloy | Hard anodized 27 [Steel ball Bearing steel

4 |End cover B Aluminum alloy | Hard anodized 28  [Type C retaining ring for hole | Carbon tool steel | Phosphate coated
5 |Cylinder tube Stainless steel 29 IType C retaining | Hard steel wire | (215)

6 |Piston Aluminum alloy | Chromate ring for axis Stainless steel | (910, 825)

7 |Piston nut Carbon steel | (Only for 925) 30 |Retaining ring Stainless steel

8 |[Shaft Stainless steel 31 |Hexagon socket head set screw |Chrome steel | Nickel plated

9 |Piston side yoke | Rolled steel plate | Zinc chromated 32 |Hexagon socket head set screw |Chrome steel | Nickel plated
10 |External slider side yoke | Rolled steel plate | Zinc chromated 33 |Hexagon socket head bolt |Chrome steel | Nickel plated
11_|Magnet A — 34 [Hexagon socket head bolt |Chrome steel | Nickel plated
12 |Magnet B — 35 |Hexagon socket head bolt |Chrome steel | Nickel plated
13 _|Piston spacer Aluminum alloy | Chromate 36 |Hexagon socket head bolt |Chrome steel | Nickel plated
14 |Spacer Rolled steel plate | Nickel plated 37 |Hexagon socket head bolt |Chrome steel | Nickel plated
15 |Bumper Urethane rubber 38 |Flat washer Rolled steel Nickel plated
16 ring | Aluminum alloy | Hard anodized 39 |Square nut Carbon steel Nickel plated
17 |Wearring A Special resin 40  |Hexagon socket head plug [Chrome steel | Nickel plated
18 |Wear ring B Special resin Nickel plated
19 |Wear rin: c Sgecial Tesin 41 Hexagon socket head plug (Chrome molybdenum steel (Hexagon Eockel head teper plug for 025)
20 |Slide table Aluminum 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

Carbon steel Zinc chromated 45  [Body lind ket NBR

23 _|Adjuster holder positioning key
24 |Magnet
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Magnetically Coupled Rodless Cylinder .
Low Profile Guide Type Series CY1F

Dimensions
——
QA Q + Stroke
CY1F w 2@+ S:’:ke) 4x MM thread depth ML
Note 2,
Max. approx. r’L‘* ‘ Cylinder mounting center 6xoVA vecess;i aevea )
(Retraction end Adjustment bolt Oval hoe degth XL XAH7 0| Guide center, 6 x0YB through hole
with no adjustment) EA L1\ ;‘ ‘ a Workpiece mounfing center
e o @S
A =
Adjustment bolt (C—c <)
& ( 3 LL | Max. approx. LZ
Retraction end with
For aLtt_tuator cylinder ‘ no adjustment)
mounting .
Adjustment bolt
Hexagon socket head \—'7 Shock absorber (2 pcs.)
CY1F10 to 25000-0A-001 set screw Forshock absorb 1p CY1F10 to 25000-0A-001
oXAH7 depth XL L or shock absorber fixing
DAL Set screws (4 positions) UAR
Note1) approx. T EA
e8|
LL

Concentrated piping on right (CY1F10 to 25C]R-0101-0107)

HW

GC GD

2xP
2xP_ (Hexagon socket

%m head plug)
e ’
I e P I P
lo_g 1

Adjustment
bolt Z + Stroke

Concentrated piping on left (CY1F10 to 2501L-0J0-010)

KB
EW

For adjustment bolt fixin 2xP

KA
ES Hexagon socket head bolt 2 x P (Piping port)
(Hexagon socket head plug)
T ‘ — = rs
ag T

T o © F
g="_ i B I D
o <W
* KW o LN |
GD_| [GC|
Adjustment Z + Stroke
bolt
Model Standard stroke A [EA [EB [EH [ES [EW|EV] G |[GA|GB|Gc|ep| H [ nAa| we | hw |CY1H
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 CY1 F
CY1F25 100,150,200,250,300,350,400,450,500,550,600{ 70 13 17 | 105 | 8 22 40 10 12 1335|225 | 12 46 44 | 235 55 |:
Model KA | KB | KC | KH | KW | L LA | LL | LW | LZ | ML MM N | PA| PB | PC Q QA | GB | Qw
CY1F10 6.5 | 44 8 | 19 |59 38 | 58 |20 86 | 19 5 M3x0.5 |185| 40 | 40 | 85 | 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 75 66 13 27 | 845 70 89 | 255 1285 | 17 9 M5x0.8 |24 65 65 8 129 | 55 | 145 | 52
Model T XA | XL |[xY| YA | YB| z |Shockabsor Model BT
odel I0CK absorber jodel Nil ™ TF
CY1F10 1 399" 4 | 4 |65depth3.4| 3.4 | 98 | RB0805- X552 CY1F10 M5 x 0.8 — — D-0
CY1F15 1 3% 4 | 4 |65depth3.4| 3.4 | 105 | RB0O805- X552 CY1F15 M5 x 0.8 — —
CY1F25 1 5% 5 | 75 |95depth5.4| 55 | 140 | RB1006- X552 CY1F25 Rc 1/8 NPT 1/8 G1/8 XO
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
26 mm is available. Technical
Note 2) There are four gYA and @ YB dimensions with a 50 mm stroke. data
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Series CY1F
Auto Switch Mounting

Proper Auto Switch Mounting Position (Detection at stroke end)

D-A9(], D-A9CIV (mm)
i i O i @ i \(3) [Note 2)
Bore size  [Mounting pattern(1)|Mounting pattern(2)|[Mounting pattern(3) 5;erating
(mm) Al B1 A2 B2 A3 B3 | range
10 38 60 18 80 38 80 9
15 39 66 19 86 39 86 10 ) °
1
25 44.5 95.5 24.5 115.5 44.5 115.5 11
©
D-M9C], D-M9CIV, D-MOCIW, D-MITIWV Mounting pattern @
D-M9CJA, D-M9LJIAV (mm) Al B1
i i i @) i \(3) | Note 2)
Bore size [Mounting pattern()|Mounting pattern(?)|Mounting pattern(3 C;Serating %% %o
(mm) A1l B1 A2 B2 A3 B3 range %
10 34 64 22 76 34 76 5.5
15 35 70 23 82 35 82 5 Mounting pattern @
B2

25 405 | 995 | 285 | 1115 | 405 | 1115 5 A2
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 hyster- %
esis, it cannot be guaranteed (assuming approximately +30% disper- -
sion). It may vary substantially depending on an ambient environ- Mounting pattern 3)
ment. A3 B3
E °

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) Minimum Stroke for Auto Switch Mounting (2 pcs.) (mm)
D-A9C] | D-MOOIW : g D-ASOV ' D-M9V
Boresize | D-A9CV | D-MOOWV Bore size DAy D-A%3 D-A96V e Do
(mm) D-M9D | D-M9DIA (mm) k D-A93V . D-M9TIAV
ZHAELY || DHLEOAY Mounting pattern (1 32 35 22 32 20
10 Mounting pattern 3 20 12
15 5 10
25
Mounting of Auto Switch
As shown below, there are 3 ways to mount the auto Note) When tightening the mounting screw (included with the auto switch),
switch according to3 types of electrical entries. Insert the use a watchmaker’s screwdriver with a handle 5 to 6mm in diameter.
auto switch into the auto switch groove. Then use a flat Tightening Torque of Auto Switch Mounting Screws (N-m)
head watchmaker’s screwdriver to tighten the included Auto switch model Tightening torque
auto switch mounting screws. D-A9C](V) 0.10 t0 0.20
D-M9C](V)
D-M9IW(V) 0.05t0 0.15
D-M9JA(V)

Watchmaker's

¢ ~~ screwdriver
Auto switch mounting screw Q@
(included with the auto switch) Fs)
&
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Series CY1F
c Specific Product Precautions 1
Be sure to read before handing.

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator
and Auto Switch Precautions.

‘ Mounting ‘

/\ Caution /\ Caution

1. Do not apply a large impact or excessive 5. Long stroke operation causes deflection of

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.

2. 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.

3. 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.

Mounting hole

Intermediate support
mounting hole

Mounting

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]

e
]

Distance between Load and Supports

1541

140
130
120 = CY3B
110 \ CY3R
100 \ CY1s
. . 90 -Z
4. When a 25 mm adjustment bolt is selected, s \
the mounting holes will be hidden behind it. 210 \ CYiL
Adjust the adjustment bolt after the cylinder %o \ OViH
P ]
is installed. 50 o015 N\
According to “2. Adjusting bolt adjustment” on page 1543, move 40 \ \ CY1F
the adjustment bolt to a position where it does not interfere with
any of the mounting holes and secure the cylinder with mounting 30 210
screws. After securing the cylinder, readjust the stroke with the 20 CYP
adjustment bolt. 10 \
o T
4@{ Adjuster holder 0 100 200 300 400 500 600 700 800 900
|/ Distance between supports L [mm]
et . There are limitations on the load mass and
— 55 i Adjustment bol operating pressure in case the product is
‘ used in the vertical direction. D-0
When using the product in the vertical direction, confirm the
— — allowable values in “Vertical Operation” in Model Selection (1) on 'XD
25 diust t bolt page 1532. If the allowable value is exceeded, the magnet
mm adjustment bo! coupling may slip off, causing the workpiece to drop down. Technical
data



Series CY1F

c I Specific Product Precautions 2
Be sure to read before handing.

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator
and Auto Switch Precautions.

\ Piping |

A\ Caution

1. Be careful about the direction of the piping

\ Handling \

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.

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

2.Do not operate the magnetic rodless cylinder side centralized piping.

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.

Centralized piping on right

3. 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.

Slide table actuation direction

Centralized piping on left

Slide table actuation direction

4. Never disassemble the magnetic component
parts (external slider, internal slider) of the

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

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.
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Series CY1F

A I Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 3

Refer to front matter 57 for Safety Instructions and pages 3 to 12 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 —25.2100.8
15
25 -1.4100.6 —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 jogieningiionue across flats
ig M3 1.0t0o 1.3 N:-m 4
15
25 M5 4.6t06.2N-m 5

Adjuster holder
Adjustment bolt

Adjustment bolt
fixing bolts

/A 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 1532. 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 - | Atthe minimum stroke | At the minimum stroke .
0re Size | o dandarg of25mm Basic stroke | Al maximum
(Gm0) adjustment bolt adjustment bolt stroke adjustment
10 A<2 A<26 A=08
15 A=0
25 A<2 A<26 A=0.6

Adjuster holder

Adjustment bolt

) @

Standard adjustment bolt

4@{ Adjuster holder
Al ©

—a

— > @ ;Adjustmentboll CY1H

25 mm adjustment bolt CYP




Series CY1F

A I Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 4

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator

\ Maintenance and Replacement

/A Caution

Replacement of Actuator

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

replaced.

Refer to “Replacement Actuator (Cylinder)” on page 1537 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

/A Caution

Replacement of Shock Absorber

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.
10
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 s
(mm) fixing bolt 9 g torq Bore size Hexagon socket Tighteni
10 (mm) head set screw (SR ERTS
s M3 0.5510 0.72 N-m T
M: .37 0 0.45 N-
25 M5 2.61t03.5N-m 15 8 08710 0.45 Nim
25 M5 0.54 0 0.64 N-m
Enlarged view of . 3.Be careful about the tightening torque of the
stepped part - @ hexagon socket head screws.
," \ Be careful excessive tightening may cause damage or malfunction
i i of the shock absorber. Hexagon socket
\ ; head set screw
: Replacement
Surlace @ shock absorber
Slide table Gasket
(apply grease)
/ Cylinder fixing bolts

Mounting h&)]é\~.
(round hole)

Actuator
(cylinder)

/ Mounting hi)\‘é\

(Oval hole) K

Enlarged view of
end cover

Enlarged view end cover

3. Be sure to fasten the cylinder fixing bolts.
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.
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\ Service Life and Replacement Period of Shock Absorber \

A\ Caution

1. Allowable operating cycle under the specifi-

cations set in this catalog is shown below.

1.2 million times RBO8 ]

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.




Clean Rodless Cylinder

Series CYP
015, 32

Magnetically coupled rodless cylinder for transfer in clean environments.



A magnetically coupled rodless cylinder that

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°

1S

E 10* \

S C(I:eliss I;/IS.S Stainless steel linear

e [ a‘ss 00l guide (specially treated)
10 T

& Class M2.5 The specially treated linear guide

g [Class10] achieves low particulate generation,

= 107 | high linearity and high precision.

< A

= Non-contact construction

8 10! Class M1.5 There is no particulate generation from sliding, because the

S 0 [Class1] \) construction avoids contact between the cylinder tube’s

o exterior surface and the slide table’s interior surface.

(0]

© 10°

S 0.01 0.1 : : 1 10 No contact

o Particle diameter (um) 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 m?) of air which
are no smaller than the particle size shown on the horizontal axis.

Note 3) The gray lines show the upper cc ion limit of the i 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 provide a guide for selection but is not guaranteed.

D

Cylinder tube

Piping port variations provide a high
degree of freedom

| Piping port positions can be selected to accommodate the installation.

Nil L .
b d_ Operating direction

c

Left Right—
% e
E3
i<

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
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can 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.

/ Series

High
S S
>
o »
= C
c
]
£
<
2
S Series
i W
c
@
8 Standard products
Low
Light Load Heavy
Guide type Bore size (mm)

Shock-free

A sine cushion is used at the end of the stroke.
Smooth acceleration and deceleration are possible
= at5m/s2 or less.
Sine cushion

e
&

Stroke adjustment screw

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

9.

e

M Series Variations

6 [10][15/20]25]32[40[50]63

Clean room rodless

12-CY3B 9090909090909

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




Series CYP
Model Selection

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 (Zoin) of the load factors (cn) for each mass and moment to exceed “1”.

Load mass (m)

Static moment (M)

Dynamic moment (Me)

I

20 =
Max. load mass (m max) Allowable static moment (M max) Allowable dynamic moment (Me max) ~
Load Mass Moment
Allowable moment

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

Model M max M3

CYP15 1 T

CYP32 5 %

Static Moment Moment generated by the workpiece weight even when the cylinder is stopped

M Roll moment
M2=mxgx(L+B)x103

M Pich moment
Mi=mxgx(L+B)x1073

L HHB L LB
) w( =
“"‘( O ﬂ, ||

mxg
mxg '\ Guide shaft mounting surface

!

m

3

M (N:m)
e Model M1 | M2 | M3
CYP15 0.3 /0603
% CYP32 3 4 |3

B Yaw moment
Ma=mxgx(L+A)x103

(mm)
A B
165 | 25,5
27.0 | 48.0

Ms(’ [j
@ A1 H

m

«

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

We: Load equivalent to impact [N]

We=5x103xmxgxU i m : Load mass [kg]

M Pich moment
Mei= 1/3*- We (L +B) - 10-3

« Average load coefficient

B

[F——F—— |m

Me1
[

7

e 1]

1548

U: Max. speed [mm/s]

g: Gravitational acceleration [9.8 m/s?] 3

M Yaw moment

Mes=1/3* - We (L + A) - 108

1,2,3 : Moment [N-m] |
: Load mass [kg] i
: Distance to load center of gravity [mm] |
: Distance to guide shaft [mm] 3
: Gravitational acceleration [9.8 m/s?]

\_Guide central axis

Cylinder central axis

(mm)

Model A B

Mes CYP15 | 165 | 25,5
- CYP32 | 27.0 | 48.0
i [
-
\Guide shaft mounting surface Lm— Cylinder central axis
< M



Selection Calculation

Model Selection Series CYP

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

\ > On=04+02+0s<1 |

Item

Load factor 0in

Note

1. Max. load mass

Ol1 = m/mmax

Review m
Mmax is the maximum load mass

2. Static moment

Ol2 = M/Mmax

Review M1, M2, M3
Mmax is the allowable moment

3. Dynamic moment

O3 = Me/Memax

Review Me1, Me3
Memax is the allowable moment

Calculation Example

Cylinder: CYP32
Mounting: Horizontal wall mounting
Maximum speed: U = 300 [mm/s]

Operating Conditions

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

L1 =50 [mm]
L2 =50 [mm]
Item Load factor Oln Note
1. Maximum Trm
load mass S o1 = M/Mmax
=1/5 Review m.
£ =0.20
L
2. Static moment mxg | Me=m-g-(Li+B)-108
n =1.9.8(50+48)- 103 )
Review M2.
= =096 [Nml Since M1 & M3 are not generated.
‘ ,M Otz = Mz2/M2 max reViLI::N is unanZ:sao genermes.
¥ I =0.96/4 ry.
Guide shatt mounting surface ] | |, =024

3. Dynamic moment

w3

L

=l

I A

< \ Guide central axis

Guide shaft
o mounting surface

We =5x103m-g-U
=5x103-1-9.8-300
=14.7N]

Mes=1/3 - We (L2+A) - 10-3
=1/3-14.7 - (50 + 27) - 10-3
=0.38 [N-m]

03 = Mes/Mes max
=0.38/3
=0.13

Review Mes.

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

04 =Me1 /Me1 max
=0.48/3
=0.16

Review Me1.

ZONn =00 + 02 + O3 + Ol4
=0.20+0.24 +0.13 +0.16
=0.73

X0in =0.73 <1 Therefore it can be used.



Series CYP

\ Caution on Design (2)

Table Deflection Note)

Table deflection due to Table deflection due to Table deflection due to
pitch moment load roll moment load yaw moment load
E LA IF e Guide central axis
a A ! J O

, =
Guide central axis

Mi=FxL A
M2=FxL

M3=FxL

Note) Displacement of Section A when force acts on Section F

CYP15 (M1) CYP15 (M2) CYP15 (M3)
0.05 0.05 0.05
B 0.04 B 0.04 B 0.04
E E E
< 003 < 003 < 003
S S S
8 8 8
3 002 3 002 3 002
Qa a Qa
0.01 0.01 0.01
0 0.1 02 03 0 0.1 02 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
o0 004 2004
E E E
5 0.03 5 0.03 5 0.03
8 8 8
% 0.02 % 0.02 % 0.02
=) a Q
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 lines in the graphs to indicate amount of deflection when moments larger than the above are applied.

Vertical Operation Intermediate Stop

——————————— ——————————

When .using in ve_rtical operation, pr(_evention of The cushion effect (smooth start-up, soft stop) exists only before the stroke end in the stroke ranges
workpiece dropping due to breaking of the indicated in the table below.

magnetic coupling should be considered. The . . . . .
allowable load mass and maximum operating The cushion effect (smooth start-up, soft stop) cannot be obtained in an intermediate stop or return

pressure should be as shown in the table from an intermediate stop using an external stopper, etc.

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

sideling, a slider may move downwards due to

the self-weight or workpiece mass. If an 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
Model load mass operating pressure
mv (kg) Pv ?MPa)
CYP15 1
CYP32 5 o3
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Clean Rodless Cylinder

Series CYP

215, 232

How to Order

CYP[15]-[200][ |-[Y7BW]|

Number of auto switches

Clean room rodless cylinder Nil 2 pes.
S 1 pc.
n “n” pcs.
Bore size
(5] 15mm | )
[s2] s2rm | 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 — -
15, 32 ’ ’ ’ ’ ’ " a | Operating direction: Right
400, 450, 500, 600, 700 Ll b | Operating direction: Left
Note 1) Please consult with SMC if the maximum ¢ | Operating direction: Right
stroke i ?xceeded. : E d | Operating direction: Left
Note 2) Intermediate strokes are available as a TR TE——
special order. R e | Operating direction: Right
f | Operating direction: Left
s g | Operating direction: Right
h | Operating direction: Left

Piping Port Locaition

Nil L R S
b d i i f h 9
s O e mln
iy e i 1
elery [ it ¢
N ‘?’ 4= l@{? &

Note) Plugs are installed in ports other than those indicated for the model.

Applicable Auto Switches

snecial | Etectrical | ndi- o Load voltage Auto switch model | Lead wire length (mm)* Pre-wired
L [ ectrical | cat nng Electrical entry direction re-wired | Applicable load
ype function entry ‘f%&f (Output) DC AC i { 'Ylnilme\ (?\ii?) (E) (é;) connector | APPlicable loa CY1H
3-wire (NPN) 5V 12V Y69A | Y59A o [ ] O O IC circut
— circuil
— 3-wire (PNP) ! Y7PV Y7P [ [ J O CY1 F
i 2-wire 12V Y69B | Y59B [ [ J O —
gl?llgissvz?tt:h Grommet | Yes - 24V ,L Relay,
Diagnostic 3-wire (NPN) 5V 12V Y7NWV | YZNW | @ ] O | cireuit PLC YP
-1agnos 8 = o
"(“2"2@‘,';“ 3-wire (PNP) y7pwv| v7zew | @ | @ O cred!
indication) 2-wire 12V Y7BWV| Y7ZBW | @ [ ] @) —
v 3-wire — 5V — = Z76 [ J [ J — — IC circuit| —
es
::l?switch — Grommet . 12V 100 V — Z73 (] (] [ J — — | Relay,
2-wire 24V —
No 5V, 12V|100Vorlss] — Z80 [ [ J — — IC circuit) PLC
= Lead wire length symbols: 0.5m- Nil (Example) Y7BW
L Y7BWL
5m- Y7BWZ
* Auto switches marked with a “O” symbol are produced upon receipt of order. D.|:|

 Refer to pages 1626 and 1627 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 1579 for details. -xl:l
* Auto switches are shipped together, (but not assembled).



Series CYP

1552

Specifications
Bore size (mm) 15 32
Fluid Note 1) Air/Inert gas
Action Double acting
Proof pressure 0.5 MPa
Operating pressure range 0.05t0 0.3 MPa

Ambient and fluid temperature

—10 to 60°C (No freezing)

Piston speed (Max.) Note 2)

50 to 300 mm/s

Lubrication

Not required (Non-lube)

Stroke adjustment

+1 mm on each side (2 mm total)

Cushion Sine cushion (Air cushion)
Port size M5 x 0.8 Re (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.

Weight
(kg)
Standard stroke (mm
Model
100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700
CYP15 12 |14 |16 | 1.7 | 19 | 20 | 22 | 24 | 25 | 28 | 32
CYP32 42 | 46 | 50 | 55 |59 (63 |67 |71 | 75|83 | 91

Theoretical Output

N)

Bore size |Piston area| Operating pressure (MPa)
(mm) (mm) | o1 02 | 03
15 176 18 35 53
32 804 80 161 241




Clean Rodless Cylinder Series CYP

Construction

CYP15 19 16 1 39

AT

L_\HJ 1 H_H_N_H_H\
=

Component Parts

No. Description Material Note No. Description Material Note CY3B
1 | Magnet A — 23 | Cylinder tube gasket NBR CY3R
2 | Piston side yoke Rolled steel plate Zinc chromated 24 | O-ring NBR CY1s
3 | Piston Brass/Aluminum alloy 015: Electroless nickel 25 | O-ring NBR -Z

plated, 032: Chromated 26 | Steel ball Carbon steel
4 | Piston seal NBR 27 | Bumper Polyurethane CY1 I.
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 steel Nickel plated CY1 H
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 steel Nickel plated CY1 F
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 steel Nickel plated CYP
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 steel Nickel plated
15 | Magnet — 38 | Hexagon socket head cap screw | Chrome 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 D '|:|
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 'XD
21 | Cushion seal NBR 44 | O-ring NBR ’W
22 | Inner cover Aluminum alloy Clear hard anodized 45 plate Aluminum alloy CYP15 only data
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Series CYP

Dimensions

oE
Depth ED

TY L 4x MM
Thread T
K _PA ——ey
depth M 4 x Counterbore dia @B
F_ 4xoLD Counterbore depth C
B 1
5
N| P
o
K 0 e s e
Guide central axis =
< E depth EK
Q + Stroke G
Z + Stroke
Stroke adjustment screw Note 3)
(inner cover) Plug Plug
P (port [P (port e)]
LW [P (portc)] o
A A P (port a) Operating direction 9
P (portb) 0.5 Note 2) m 0.5 Note2) [P (port g)]
q PiA " m Plug
uto switch
mounting groove . ﬂJ ”‘ v [P (port h)]
b\ [/ A i
I & _ i 7l
I 'S (2] T | -+
VEIRS T =f el 2
i g = |f 21* z!
WB ﬂ Plug WB
WA Plug B [P (port )] 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 | Hl | HL | HP | HS | HT J JK| K | L
CYP15 8 | 95|54 |4H9 0% | 95| 4 |125|65 | 45 |195| 85| 85| 23 [386|44 |27 |195| Méx1 10 | 21 | 67
CYP32 12 |14 8.6 | 6H9 *5°%° |13 6 |25 85 | 75 |39 19 19 39 | 649|735 49.5 |39 M10x15 | 12 | 20 | 90
Model LD | LW MM M| N P PA/PB| Q | QW| R | T |TA|TB | W |[WA|WB| Y | Z | Z2Z
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 1557.

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
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Series CYP
Auto Switch Mounting

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

A B
T
|
o S F5—B—T==;
n® @ q
Proper Auto Switch Mounting Position
Auto switch A B
cce) D-v50 D-v50
D-Z70 | D-YZOW | D-YeO D-z70  |D-Y7OW | D-YeO
D-z80 |D-YZOWV | D-Y7P D-z80  |D-Y7ZOWV | D-Y7P
Cylinder model D-Y7PV D-Y7PV
CYP15 245 935
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
(included with auto switch)

Watchmaker's
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.

Operating Range

Auto switch D-Y70W
o e D-Y7OWV

D-z70] D-Y50]

D-Z80 D-Ye[J

Cylinder model D-Y7P

D-Y7PV

CYP15 6.5 25

CYP32 9.5 3

Note) Operating ranges are standards including
hysteresis, and are not guaranteed. (variations on

the order of £30%)

Large variations may occur depending on the

surrounding environment.
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Ak

Series CYP

Be sure to read before handing.

and Auto Switch Precautions.

Specific Product Precautions 1

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator

Handling \

Operation

A\ Caution

1.0pen 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

N

w

-y

(3

[

~

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
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.

. 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.

. 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.

. 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.

. 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.

.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.
.It is recommended to place the load's center of

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.
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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.
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Series CYP
Specific Product Precautions 2

Be sure to read before handing.
Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator
and Auto Switch Precautions.

Speed Adjustment

\Cushion Effect (Sine Cushion) and Stroke Adiustment\

A\ Cautio

1. A throttle valve for clean room use is recommended

for speed adjustment. (Please consult with SMC

n

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-line type 10-AS1000-M5-X214 10-AS2000-01-X209
o 10-AS1201F-M5-04-X214 | 10-AS2201F-01-04-X214
ow type - MEOR. Y - 1-06-
(throttle valve) 10-AS1201F-M5-06-X214 | 10-AS2201F-01-06-X214
10-AS2201F-01-08-X214
Resin body . 10-AS1301F-M5-04-X214 | 10-AS2301F-01-04-X214
with | Universal ype 4 51a01F 15 06-x214 | 10-AS2301F-01-06-X214
One-touch | (throttle valve)
o 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

With clean
One-touch

Elbow type/Brass
(throttle valve)

AS1201FPQ-M5-04-X214

AS2201FPQ-01-04-X214

AS1201FPQ-M5-06-X214

AS2201FPQ-01-06-X214

AS2201FPQ-01-08-X214

fitting

Elbow type/
Stainless steel 304
(throttle valve)

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 8 (How to Use Clean Series) for the selection of the
metal body piping type and the cylinders with a resin-body One-touch

fitting.

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

I

of air.)

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

A\ Caution

1. 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.

2. 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.

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

Inner cover holding screw Stroke adjustment screw|
Model Screw size | Tightening (Hexagon wrench | Hexagon wrench
torque (Nominal size) | (Nominal size)
CYP15| M3x0.5 0.3 15 25
CYP32] M6x1 245 3 4

Stroke adjustment screw
(inner cover)

Hexagon Hexagon
wrench wrench
I
- + R&/ Inner cover
direction direction holding screw



Series CYP

c I Specific Product Precautions 3
Be sure to read before handing.

Refer to front matter 57 for Safety Instructions and pages 3 to 12 for Actuator

and Auto Switch Precautions.

\ Maintenance \

Particulate Generation Characteristics

A\ 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.

1558

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.

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

30

20

Total operation cycles (10,000)

10
100 200 300 400 500 700 1000

Stroke (mm)

Graph (2)
10° ‘

10 \ Class M3.5
[Class100]

1 )3 ‘
0 \ Class M2.5
[Class10]
102 |
Class M1.5\k
10’

[Class1] \)
10°

0.01 0.1 1 10
Particle diameter (um)

Particle concentration (particles/m3)

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 md) 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.



Rodless Cylinder for Vacuum

Series CYV
015, 32

vacuumchamber  Simplifies and reduces the size
(Transfer unit) of equipment
Since the cylinder can be installed inside a vacuum
chamber, it contributes to simplifying and reducing the
size of a transfer system.

(Conceptual drawing)

Note) The illustration above is an example showing how to install the rodless cylinder.
However, it is only an image, and does not satisfy all the required conditions for using a vacuum chamber.
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Rodtess oyinaertorvacuum AL CYlinder for transfer

Series C YV Carefully designed for low particulate generation,
215, 332

Low particulate generation

Average particle generation (particles > 0.1 p) iS
0. 1 part i CIeSICVCIe- (Atmospheric conditions)

o
o

o Particulate generation [particles/cycle]

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 atmo-

sphere 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,

&%,  Stainless steel
0 Mt A o, [ - : % finear guide &
0 100000 200000 1000000 > = N n
Operation cycles low parllculate generatlon
\at
§M “9ey, vacuum grease
A 0]
%) § Non-contact construction Particulate generation from the linear

1220

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

No contact

Slide table

Cylinder tube

Special cylinder tube
Long stroke
(Max. 700 mm)

A special cylinder tube using extrud-
ed 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
by a linear guide.

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

§»\ate 9,

generation

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

%) § Low particulate generation at the stroke ends

Particulate generation

has been reduced at | &

the stroke ends by re-| ‘5’5

ducing impact usinga | 5 _/—
sine cushion and by | ¢

stopping the stroke | &

using an intemal stop-| §

per. E%, 10 150 200 250 300

Speed [mm/s]
Relationship between speed and impact acceleration




in vacuum environments (13 % 10~ Pa)

low leakage, and low outgassing.

Low leakage
Leakage:1.3 X 1077 Pa-m?/sec or less

(at normal temperatures, excluding gas permeation)

107
\Standard value
iy Note 1) The data indicates the leakage
g o measured in a vacuum environ-
T 10 ment of 107° Pa.
] Note 2) The leakage test result shown is
a based on a test conducted for
g 10 minutes after the cylinder
g 109 was pressurized with helium at
< 0.1 MPa,
- Leakage test result Note 3) This data is considered typical
but not guaranteed.
1010
0 5 10
Time [min]

eak,

%0-ring seals separate vacuum and atmosphere

o ealre 4\\
9 1 % Employs a mag- ¢

2

Note 1) The chart above shows the leakage test i

netically coupled
rodless cylinder
with no air leak-

age from moving Note 2) To allow fine stroke adjustments, O-ring

parts

Static O-ring seals are used o \
for all the seals between ' \
vacuum and atmosphere.

results based on a test conducted using this
cylinder construction.

seals are installed to separate vacuum and

atmosphere. Please consult with SMC if the \
sealing method needs to be altered. \ O-ring seal

Reduced outgassing

Sous,  Reduction of outgassing

Req,,

1

% due to surface treatment

All the external parts (made of
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

ifications for surface

are required.

Fine adjustments
at the end of the stroke
&8 °"’Fe, Resin materials Fine adjustments between -2 to
}? % eliminated 0 mm can be made on one side
o< «

—4 to 0 mm for both sides).
Laser marking is employed for ¢ )

the model designation.

Hexagon wrench

%gvc 1221
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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 (Z(Xn) of the load factors (Oln) for each mass and moment to exceed "1".

SOn< 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) (Static moment/Dynamic moment)

m
Model M max M3
CYV15 1 N
T L N
1 l M M2 (NOm)
T N Model | M1 | M2 | Ms
m m ‘ ;:T CYV15 |0.3]06]03
‘ ‘ cyva2 [3]4]3

Static Moment Moment generated by the workpiece weight even when the cylinder is stopped

M Pitch moment M Roll moment M Yaw moment
Mi=mxgx(L+B)x1073 M2=mxgx (L +B)x1073 Ms=mxgx(L+A)x1073
7% (mm)
T H 1T H Model | A B
L B L . B CYV15 | 165 | 255
L A CYV32 [ 27.0 | 48.0

M2 rj—[ ‘ 3M1,2,3: Moment [NOm] 3

M‘ ( [L LJ—[ M: ( T I[-)?salgnr:: fos Igl;%]cenler of gravity [mm] 3
3 L '

\—P A, B:  Distance to guide shaft (mm) |

ﬂ E ﬂ j F 1g: Gravitational acceleration [9.8 m/s?] |
mxg ﬂ
mxg \Guide shaft mxg \Central axis of guide
mounting surface . .
Central axis of cylinder

Dynamic /(o713 [=1318 Moment generated by the load equivalent to impact at the stroke end

EWe: Load equivalent to impact [N] U: Max. speed [mm/s] 3

= -3
We=5x10"xmxgxU 1M: Load mass [kg] g: Gravitational acceleration [9.8 m/s?]!
M Pitch moment B Yaw moment
Mei=1/3 . We (L +B) - 1073* Mes=1/3 - We (L + A)- 1073 % ()
L ) . mm
* Average load coefficient « Average load coefficient Viodal ry B
Mes Mes CYVi5 | 165 | 255
— CYV32 | 27.0 | 48.0

1]
Wed= 1 Wel— N
I
\—‘—‘—1 \Guide shaft LH. ; \ 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 (0(n) of the items below, where the total (£0(n) does not exceed "1".

‘ 20n = Ol1 + Ol2+ Ols 1 |

Item Load factor Oln Note

Review m.

ElMax. load mass 01 = m/m max M max is the maximum load mass.

Review M1, M2, Ma.

Hstatic moment 02 = M/M max M max is the allowable moment.
N Review Me1, Mes.
EIDynamic moment 0Ol3 = Me/Me max Me max is the allowable moment.

Calculation Example

Operating Conditions

Cylinder: CYv32
Mounting: Horizontal wall mounting
Maximum speed: U = 300 [mm/s]
Load mass: m =1 [kg] (excluding mass of the arm section)
L1=50 [mm]
L2 =50 [mm]
Item Load factor Oln Note
EMaximum C m
load mass 9 f} jﬁ o1 = /M max
=1/5 Review m.
@ =0.20
L1
Hstatic moment mxg| Me=m.g-(Li+B) 107
o =1.9.8- (50 +48) - 103 Review Ms.
=] ,M =0.96 [Nom] Since M1 and M3 are not generated,
‘ Ll 0tz = M2/M2 max review is unnecessary.
r =0.96/4
Guide shaft mounting surface / Bl Lt =0.24
EIDynamic moment We =5x10°-m-g-U
M =5x10201-9.8-300
e3
—— 5 =147 [N]
w -3
w9_£17 Me3=1/3 - We (L2 + A) - 10
[ H i ] =1/3.14.7 - (50 + 27) - 1073 Review Mes.
[ =0.38 [N-m]
Sl i T O(3a = Mea/Me3 max
" < \ Central axis = 2'72/3
e1 =0.
Al of guide
We e W Me1 =1/3-We - (L1+B) - 107
ﬁf I3 =1/3-14.7 - (50 + 48) - 107
=0.48 [N-m] )
——————— Review Met.
: ‘ Ol3b = Me1/Me1 - max
@ \ Guide sht =048/3
mounting surface =0.16
20 = Ot + 02 + (O(3a+0L3b) The result Z0in = 0.73 1 allows operation.
=0.20 + 0.24 + (0.13+0.16)

=0.73
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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

LA IF T Central axis of guide
F E o
I T ] =
' - =
[ Central axis of guide i
A
Mi=FxL M2=FxL M3=FxL
Note) Deflection: Displacement of point A when
force acts on point F
Point A:  Indicates a measurement point
CYV15 (1) CYV15 (M2) CYV15 (M3)
0.05 005 0.05
004 004 oo
£ £ E
S £ E
= 003 =~ 003 = 003
< < <
S S S
8 0w 8 o 8 00,
@ ° ©
a a =}
001 001 001
0 01 02 03 0 01 02 03 0 01 02 03
Moment (N-m) Moment (N-m) Moment (N-m)
CYV32 (M) CYV32 (M2) CYV32 (M3)
0.05 0.05 0.05
004 __ 004 004
3 £ £
£ S £
=~ 003 =~ 003 = 003
< < c
o o L
8 oo 8 o 8 002
a a a
001 001 001
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 The cushion effect (smooth start-up, soft stop) is applied only before the stroke end in the stroke
workpiece dropping due to breaking of the ranges indicated in the table below.
magnetic coupling should be considered. The The cushion effect (smooth start-up, soft stop) is not available an intermediate stop or return from an
allowable load mass and maximum operating intermediate stop using an external stopper, etc.
pressure should be as shown in the table When using an intermediate stop with the above information taken into account, implement measures
below. to prevent particulate generation and set the operating pressure to no more than 0.3 MPa.
% Evtimroo Cushion Stroke
Model [Allowable I<I)(ad Mass|operating pressure Stroke
mv (kg) Pv (MPa) Model (mm)
O 1 03 CYVi5 25
CYV32 5 CYv32 30
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Rodless Cylinder for Vacuum

Series CYV

How to Order

CYV[15]-[200

Rodless Cylinder

for Vacuum
Bore size Standard stroke
m Bore size (mm) | Standard stroke (mm)
[82] s2mm | 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 "ot Air/Inert gas
Fluid Note Air/Inert gas

Action

Double acting

Proof pressure

0.5 MPa

Operating pressure range

0.05t0 0.3 MPa

Leakage

1.3 x 1077 Padm3/sec or less
(at normal temperatures, excluding gas permeation)

Maximum baking temperature "ot¢2 Note %)

100°C

Ambient and fluid temperature

—10 to 60°C (No freezing)

Piston speed (MAX.) Note 4

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

>
=
[

100

2E=
oo

o
O

XV

>
)
—

(]
-<
=

o

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.

Weight

(kg)

Standard stroke (mm)
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 | 50 | 55 | 59 | 6.3 | 6.7 71 75 | 83 9.1

Model

Magnetic Holding Force Theoretical Output

(N)

Bore size (mm) Magfréer;iz ?ﬁ;ding Bore size |Piston area|Operating pressure (MPa)
(mm) | (mm?) | o1 | 02 | 03
15 59 15 176 18 35 53
32 268 32 804 80 161 | 241
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Series CYV

Construction

CYV15

BB R@H 06

Section E-E'

CYv32

® 090

BY @5 ma@

@ a®

ame

® @0

e

SINEEINEYAN
/ : ; l\mmmu—\—ﬁ N

\
\ \
Component Parts
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 nickel plated/Chromated 24 | O-ring Fluororubber
4 | Piston seal Fluororubber 25 | O-ring Fluororubber
5 | Wear ring Special bearing 26 | Hexagon socket head setscrew |  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 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 Hexagon socket head Stai 37 | Flat washer Stainless steel
cap screw ainless steel 38 | Top 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 | F ining 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.
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Rodless Cylinder for Vacuum Series CYV

Dimensions
——
oE
yd
T.Y yd Depth ED T 4 x Counterbore dia. oB
4x MM M\\ /Counter bore depth C XLd
Thread depth M N /
N XLoq
: Y
Oy DY XMO)
XY
H
m o D'I:l
o @J (h
o o XVD
4
XGT
E depth EK
Q + Stroke G GYV
Stroke adjustment screw Z + Stroke
Lw /(inner cover)
A
| ] ‘
f L il 1= [ R
oe P | | Nl
| T } : ? it 0 o N <f
\ | i T
1 b le 1IN LAl
// R 2 x Counterbore dia. 5TB/ 1A \2xP 4xd TA
/ w x Counterbore dia. 9TB /' ‘=——» 7Threaddepth 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 | Hl | HL | HP J JK | K| L | LD
CYV15 8 [105] 64| 4570 | 95| 4 |125] 10 | 45 | 23 | 23 | 376 |44 M6 x 1 10 | 21 | 67 | 56
CYV32 | 12 |16 |102| 6,93%° |13 6 |25 9 | 75 | 39 | 39 [63.3|735| M10x1.5 | 12 | 20 | 90 | 9.2
Model | LW MM M | N P PA|PB|PC| Q |QW| R | T |[TA|TB|TC | W | Y z
CYV15 | 69 | M4x0.7 | 6 | 45 [51624UNF| 25 | 60 | 10 | 112 | 48 |45 | 30 |20 15 | 05 | 69 | 25 | 132
CYV32 | 115 | M6x1 8 | 7.5 |7/16-20UNF| 50 | 100 | 12 | 147 | 83 |79.5| 34 |225| 20 | 05 | 115 | 35 | 165

Note) Refer to “Cushion Effect (Sine Cushion) and Stroke Adjustment” under Specific Product Precautions on page 1229.
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Series CYV

Be sure to read before handing.

Specific Product Precautions 1

Refer to front matters 38 and 31 for Safety Instructions.

Handling \

Operation

/A\Caution

1.

2.

3.

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

Do not install a cylinder with bare hands. Outgas-
sing characteristics can be degraded.

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

Mounting \

ACaution

1.

N

[l

~

(3]

o

~

-]

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.

. Do not scratch or gouge the linear guide by striking

it with other objects.

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

The slide table may come into contact with the cylinder tube.
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.

. Never loosen the bolt holding the linear guide block

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

. 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.

. 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.

. 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.
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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.

Operation

10.

A\Caution

.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
coupling if a load (pressure) greater than the allowable value is
applied.

3.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.)

4.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.

6. Use the cylinder in inert gas environments.

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

7.Be sure to use the cylinder in pressure environ-

ments from atmosphere to 1.3 x 10~ 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 du-
rability.

8. 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
excessively and may cause environmental contamination and
loss of durability.

9. 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.
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Series CYV

Ak

Be sure to read before handing.

Specific Product Precautions 2

Refer to front matter 38 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)
CYVi5 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 recom-
mended for speed adjustment.

2. Install the speed controller outside the chamber.

3. In case of vertical mounting, a system with a regu-
lated supply circuit installed on the down side is
recommended. (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)

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)

2

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] Mméex1 2.45 3 4

Plate

Stroke adjustment screw
(inner cover)

Hexagon
wrench

Inner cover
holding screw

- dlrectlon

dlrectlon

\ Maintenance

A\ 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 matter 38 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 par-
ticulate generation characteristics may occur.
Contact SMC if you intend to perform operation beyond the
recommended values.

Table (1)
100

AN
AN
N\

50

40 AN

20

Total operation cycles (10,000)
[
o
/

10
100 200 300 400 500 700 1000
Stroke (mm)

N

. 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.

1230



	Series CY1S Magnetically Coupled Rodless Cylinder
	Features
	Pg. 2

	Model Selection
	Pg. 2
	Pg. 3
	Pg. 4
	Pg. 5
	Pg. 6
	Pg. 7
	Pg. 8
	Pg. 9
	Pg. 10
	Pg. 11

	How to Order CY1S
	Specifications
	Consruction
	Pg. 2

	Dimensions
	Pg. 2

	Auto Switch Mounting
	Made to Order
	Pg. 2

	Specific Product Precautions 1
	Specific Product Precautions 2


	Series CY3B/CY3R Basic Type, Direct Mount
	Features
	Pg. 2

	Model Selection
	Pg. 2
	Pg. 3
	Pg. 4
	Pg. 5

	How to Order CY3B
	Specifications
	Construction
	Dimensions

	How to Order CY3R
	Specifications
	Construction
	Pg. 2

	Dimensions
	Pg. 2

	Auto Switch Mounting
	Pg. 2

	Made to Order 1
	Pg. 2

	Made to Order 2
	Specific Product Precautions 1
	Specific Product Precautions 2

	How to Order 12-CY3B
	Dimensions

	How to Order 12-CY3R
	Dimensions

	Disassembly and Maintenance
	Common Precautions 1
	Common Precautions 2
	Common Precautions 3
	Auto Switch Common Precautions 1
	Auto Switch Common Precautions 2
	Auto Switch Common Precautions 3

	Series CY1L Slider Type, Ball Bushing Bearing
	Model Selection
	Pg. 2
	Pg. 3
	Pg. 4

	How to Order CY1L
	Specifications, Standard Stroke, Weight
	Construction
	Dimensions
	Auto Switch Mounting
	Specific Product Precautions


	Series CY1H Linear Guide Type
	Model Selection
	Pg. 2
	Pg. 3
	Pg. 4

	How to Order CY1H
	Specifications, Standard Stroke, Weight
	Construction
	Pg. 2

	Dimensions
	Pg. 2
	Pg. 3

	Auto Switch Mounting
	Specific Product Precautions 1
	Specific Product Precautions 2
	Made to Order
	Pg. 2



	Series CY1F Low Profile Guide Type
	Features
	Pg. 2

	Model Selection
	Pg. 2
	Pg. 3
	Pg. 4
	Pg. 5
	Pg. 6
	Pg. 7

	How to Order CY1F
	Specifications, Standard Strokes
	Theorectical Output, Weight, Option
	Construction
	Dimensions
	Auto Switch Mounting
	Specific Product Precautions 1
	Specific Product Precautions 2
	Specific Product Precautions 3
	Specific Product Precautions 4


	Series CYP Clean Rodless Cylinder
	Features
	Pg. 2

	Model Selection
	Pg. 2
	Pg. 3

	How to Order CYP
	Specifications, Weight
	Construction
	Dimensions
	Auto Switch Mounting
	Specific Product Precautions 1
	Specific Product Precautions 2
	Specific Product Precautions 3


	Series CYV Rodless Cylinder for Vacuum
	Features
	Pg. 2

	Model Selection 1
	Model Selection 2
	Model Selection 3
	How to Order CYV
	Construction
	Dimensions
	Specific Product Precautions 1
	Specific Product Precautions 2
	Specific Product Precautions 3





