Sine Cylinder

Series REC
020, 925, 032, 040

Allows high speed transfer of work with dramatically reduced shock/impact.
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Sine Cylinder
Series REC Allows rapid transfer of work

020,025,032,040

Within the entire stroke
LSpeed curve

Existing cylinder

Speed T

Sine cylinder

Motion comparison with the one
with shock absorber

Deceleration/Stop Sine Cylinder

Conventional cylinder
Shock absorber

./ 5 m/s?

Acceleration

Sine cylinder Stroke curve

Existing cylinder
(Air cushion)

(Image figure)

Stroke T

Lf]ad T

Existing cylinder + Shock absorber

< Stroke curve

Sine cylinder

(Image figure)

Stroke T

Space-saving has been realized by simple circuit
Sine Cylinder

Comparison to Shockless Transfer Systems

. Cushioning keep up with depth of
Conventional System orfice as sine function
which change depend on stroke.
Control Speed control by a flow control Multistage speed control by
method valve which can variable throttle flow Shock absorber ccombining speed controllers
according to indicated current. and a directional control valve. @
Symbol
comenina gson | || , g g
System 1 P
construction ) IZEDI ?D‘“ I
Laviey Ly
Same start up as Smooth speed control cannot
Acceleration Smooth operation standard cylinder due to lack of be achieved by digital control
slow controlled start function. changes are associated with it.
- p Smooth speed control cannot be -
Deceleration Smooth operation _ Initial impact s large. achieved by digital control, and sudden Smooth operation without sudden
(Initalforce against shock absorber) | “speed changes are associated with it. speed changes
Construction Complex Simple Complex Smooth operation without sudden
speed changes
Simple

Compatible with Clean Room Class M3.5 (Fed.Std.209E). (refer to page 1151,

This model conforming to the clean room specification removes dust generated

inside with an exhaust from the relief port or vacuum sweeping.
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with dramatically reduced shock/impact.

Cushion seal

Cushion ring

The exterior of the cushion ring is provided with
a variable throttle groove in its longitudinal
direction.

Smooth acceleration/decelation without
having influence from load, speed or
pressure fluctuation

Reducing actuation Reference Example) Motion on RECL32-300

Pressure Fluctuation Load Fluctuation

cVCIe tlme Pressure (MPa)| 0.3 ‘ 0.5 Pressure (MPa) 0.5 Pressure (MPa) 0.5
Max. 500 mm/s of high speed Load (kg) 10 Load (kg) 10 [ a0 Load (kg) 10
transfer is possible. Cycle time Speed (mm/s) 300 Speed (mm/s) 300 Speed (mmis)| 100 | 300

can be drastically reduced
compared with existing low
speed cylinder (10 to 30 mm/s).

«— « «—
£ 2 B/l -
2 2 3
(7] d (7] d D | A
Time — Time — Stroke —
P=0.5 MPa,M=10 kg M=10 kg V=300 mm/s
------- P=0.3 MPa,M=10 kg -=====- M=30 kg -==22= V=100 mm/s

A\ Caution

Recommended Speed Controllers

Model
Elbow type Straight type In-line type
REC20 | AS2201F-01-06-X214 AS2301F-01-06-X214 AS2001F-06-X214
REC25 | AS2201F-01-06-X214 | AS2301F-01-06-X214 AS2001F-06-X214
REC32 | AS2201F-01-06-X214 | AS2301F-01-06-X214 AS3001F-08-X214
REC40 | AS3201F-02-08-X214 AS3301F-02-08-X214 AS3001F-08-X214

A Caution

Use the recommended speed controllers. (Refer to page 1161.)

Model
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Series REC
Model Selection

Selection Step

CProvisionaI selection according to absorbed energy) Refer to graph (1).

Cylind Vertical mounting

orientation
ﬂHorizontal mounting

Use of

. Load factor
external guide
YES

Size-up cylinder

Size-up cylinder

Size-up cylinder
or
Use of external guide

Examine Examine
lateral load, referring buckling referring
NG to graph (2) to table (1) NG
OK YES OK
Model selected
Selection Example 1 Selection Example 2
Actuating orientation: Load mass: M = 0.2 kg (2N) Actuating orientation: Load mass: M = 10 kg
Horizontal transfer of work Cylinder stroke: 300 mm Vertical transfer of work Cylinder stroke: 400 mm
(without external guide) (Rod side flange)
Maximum speed: v = 200 mm/s Maximum speed: v = 300 mm/s
Supply pressure: P = 0.5 MPa Supply pressure: P = 0.5 MPa

(RECZO provisionally selected from graph (1) (M = 0.2 kg, v = 200 mmls)) (RE025 provisionally selected from graph (1) (M =10 kg, v = 300 mmIsD

J

Cylinder Vertical mounting

orientation

ﬂ Horizontal mounting

Use of
external guide

Cylinder
orientation

Load factor 1] =z—2—= 0.41<05
ad 252x05

ﬂvss

Examine
buckling referring
to graph (1

Size-up cylinder

Examine
lateral load, referring
to graph (2

ﬂOK
ﬂox
Cylinder size REC25
Cylinder size REC32

Size-up cylinder
025 - 032

NG

NG
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Model Selection Series REC

Graph (1) Absorbed Energy Curve Table (1) Relation between Cylinder Size and Max. Stroke (cm)
Mounting style Applicable max. stroke
Operating according to buckling strength
’ pressure
Mounting bra_cket symbol Symbal | (MPa) REC
and figure
2 N 920 | 025 | 032 | 040
= Rod side Head side
g 0.3 39 50 56 61
ﬁ 10 Foot style: L flange style: F | flange style: G L
£ =
3 - f E 0.5 30 38 43 47
S
-5 0.7 24 31 36 39
0.3 " 17 19 21
G 0.5 7 1 13 13
1
10 50 100 200 300 400 500 0.7 4 7 9 9
Vv (mm/s) Clevis style: Rod side Head side
- P g B 32 42 48 52
(Initial cushioning speed) C, trunnion style: U| trunnion style: T | o e
Graph (2) Applicable Max. Stroke p| %5 22 30 35 87
Against Lateral Load™ 0.7 17 24 27 29
500
Bushing (Bearing) 0.3 82 103 116 127
fR
Ziol  § U | o5 62 79 89 97
[ [
5_; 50 0.7 52 66 75 81
2
3 03 | 33 | 43 | 49 | 53
2 10 T| 05 23 31 36 39
2 5
g 0.7 18 25 29 31
s 2
o : -
e Footstyle: L |, REGISED || 7EEEIED 03 | 118 | 148 | 167 | 182
= ange style: F | flange style: G L REA
305 P 7 05 90 114 128 140
5 F
i 0.7 76 95 | 108 | 117 | |REB
0.1 : .
0 300 500 1000 1500 0.3 51 66 75 81 m
Cylinder stroke (mm) G 05 37 49 55 50
* The above curve in the graph refers to P = 0.5 MPa of GDY
supply pressure. If supply pressure is other than P = 0.5 0.7 30 39 45 49
MPa, please figure out a max. stroke, using proportional - -
calculation. Rod side Head side 03 | 168 | 211 | 287 | 259 | |CCIX
Example) If P = 0.6 MPa, a max. stroke flange style: F | flange style: G L
= the respective stroke in the graph x % P P 05 129 162 183 199
Figure (1) 3 F M Q
41 117 0.7 109 136 154 168
Load factor
n 0.3 76 97 110 119 R H c
G 0.5 56 73 83 90 RZQ
0.7 46 60 68 74

1) In the case where cylinder is used for static action: Load factor 1] = 0.7 or less
2) In the case where cylinder is used for dynamic action: Load factor | = 0.5 or less
3) In the case where guide is used in horizontal orientation: Load factor 1 = 0.9 or less
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Sine Cylinder

Series REC

2020, 025, 032, 340

How to Order

RECI25|D—|1 50]-[M9BW]

Sine cylinder Number of auto switches
Nil | 2pcs.
Rod type S 1 pc.
Mounting style n_ | “n"pes.
T e
xia Toot style oubl clevis style [ Nil_[Without auto switch (Builtin magnet)|
F | Rod side flange style U |Rod side trunnion style " "
- - - + Select an applicable auto switch part number
G | Head side flange style || T |Head side trunnion style from the table below.
: Cylinder stroke (mm)
Bore size Refer to page 1149 for standard strokes.
20 | 20 mm
25 | 25 mm Port type Auto switch mounting bracket "°t®
32 |32 mm Nil Rc Note) This symbol is indicated when the D-A90]
or M9 type auto switch is specified.
40 | 40mm N NPT This mounting bracket does not apply to
TF G other auto switches (D-C70 and H70J,
etc.) (Nil)
Applicable Auto Switches/Refer to pages 1893 to 2007 for further information on auto switches.
Typel Special Electrical &S Wiring EoadiNotage AUtolscHmadl Loe:d V\1nre Iseng;h (N::l)e Pre-wired | Applicable
function entry (Output) DC AC Perpendicular In-line iy || D) | @) |(N) connector load
3-wire (NPN) MINV M9N ) | @ 8 — 8
5V,12V = = = — IC circuit
_ Grommet | | 3-wire (PNP) LAY M9P e 8 = 8
5 M9BV M9B ) O|—| O
= 2-wire 12V — — — O|l—| O —
%, Connector — H7C - o\ e —
o , MINWV MONW ) O|—| O
& | Diagnostic v Sure (NP 24V |5v,12V = = — 101011 O i yr| Y
@ | indication Lo " - MOPWV M9PW e[e0— o "™ pcC
® -wire (PNP)
2 (2-color — — - o|—| O
- | indication) 2-wire 12V MOBWV M9BW [ ] O|l—| O _
= Grommet — — — O|l—| O
" 3-wire (NPN) 5V, 12V MINAV*1 MONA*1 O Ol— O 1C circuit
Water resistant 3-wire (PNP) ’ M9PAV*1 M9PA*1 o |0 Ol—] O
X 3l 1 —
(2-color indication) o.wire 12V MQBi\V MSEA* :3’ S g = g _
Vi daposiop edr i) 4-wire (NPN) 5V,12V — H7NF e | — O|—| O |ICcircuit
= 3ire \PNequivdenf)]  — 5V — A96V Al o | — —|—| — [|ICcircut] —
£ L 100V A93V*2 Al DD o—| — —
H Grommet [No| 100V orless A90V Al o — — = — iCcreut
) — [Ves| 100V, 200V — B5: D o —| —
5 No| 2wire | 24v | 2V fovorkss = B6 o |— (e —|—| — | — |
® s PLC
B Connector| & = = C13C ° o0 -
3 No 24V or less — C80C o | — ®|®| — [ICoircut
= Grommet |Yes — — — B59W o — — = = —

#1 Waler resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.

A water-resistant type cylinder is recommended for use in an environment which requires water resistance. However, please contact SMC

for water-resistant products of 20 and 225.
*2 1 m type lead wire is only applicable to D-A93.
* Lead wire length symbols:0.5 m Nil (Example) MONW * Solid state auto switches marked with “O” are produced upon receipt of order.

1 M (Example) MONWM

L (Example) MONWL
z
N

(Example) MONWZ

(Example) H7CN

* Since there are other applicable auto switches than listed, refer to page 1160 for details.

« For details about auto switches with pre-wired connector, refer to pages 1960 and 1961.

* D-A90(V)/MITI(V)/MITIW(V), MOIA(V) auto switches are shipped together (not assembled).
(Only auto switch mounting brackets are assembled before shipped.)
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Symbol
Air cushion

Sine Cylinder Series REC

Standard Specifications

Bore size (mm) 20 25 32 40
Action Double acting, Single rod
Fluid Air
Proof pressure 1.5 MPa
Maximum operating pressure 1.0 MPa
Minimum operating pressure 0.2 MPa
Ambient and fluid temperature —10 to 60°C

Piston speed

50 to 500 mm/s

Cushion Air cushion (End rubber bumper)
Effective cushioning stroke (mm) 45 45 ‘ 50 ‘ 60
Lubrication Not required (Non-lube)

Stroke length tolerance

Up to 1000 st: %5, 1001 to 1500 st: *¢®

Standard Stroke
Bore size | Minimum stroke (1) | Standard stroke (2) .
(mm) (Recommended) (mm) stroke (mm)
20 150 Up to 700
150 Up to 700
25 plo 1500
32 150 Up to 1000
40 200 Up to 1000

Note 1) The recommended minimum strokes o
effective cushion stroke is longer, the ci
specifications.

Note 2) When exceeding the standard strokes,

r shorter lengths are available. However, since the
ushion performance may differ from the standard

it will be out of warranty.

Weight
—
(kg)
Bore size (mm) 20 25 32 40
Basic style 0.32 0.47 0.74 1.25
Axial foot style 0.47 0.63 0.90 1.52
Basic Flange style 0.38 0.56 0.83 1.37
Weight | Single clevis style 0.36 0.51 0.78 1.34
Double clevis style 0.37 0.53 0.79 1.38
Trunnion style 0.36 0.54 0.81 1.35
Additional weight per each 50 mm of stroke 0.05 0.07 0.09 0.13
Pivot bracket for clevis (With pin) |  0.07 0.07 0.14 0.14
Mounting| . —
Single knuckle joint 0.06 0.06 0.06 0.23
bracket
Double knuckle joint (With pin) 0.07 0.07 0.07 0.20
= Calculation: (Example) - RECL32-200
Basic weight - 0.90 (Foot style 232)
Additional weigh 0.09/50 st
Cylinder stroke - - 200 (st)
0.90 + 0.09 x 200/50 = 1.26 kg
Mounting Bracket Part No.
. IMinimum Bore size (mm) Description (when ordering
Mounting bracket | o 20 25 ‘ 32 40 a minimum number)
Axial foot * 2 | CM-L020B | CM-L032B | CM-L040B |Foot 2 pcs., Mounting nut 1 pc.
Flange 1 | CM-F020B | CM-F032B | CM-F040B | Flange 1 pc.
Single clevis™* 1 CM-C020B | CM-C032B | CM-C040B | Single clevis 1 pc., Liner 3 pcs.
Double . Double clevis 1 pc., Liner 3 pcs.,
clevis (With pin)*** 1| CM-D020B | CM-DO0328 | CM-DO40B | (i pin 1 pc., Retaining ring 2 pcs.
Trunnion (With nut) | 1 CM-T020B | CM-T032B | CM-T040B | Trunnion 1 pc., Trunnion nut 1 pc.

* When ordering foot bracket, order 2 pieces per cylinder.
3 liners are included in the clevis bracket for adjusting an angle when mounting it.
Clevis pin and retaining ring (cotter pin for 040) are packaged together.
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Series REC

Construction
® ® O 0 75)
T T
|
H ‘I e —
t _ - L=
J — ‘
)
Component Parts Component Parts
No. Description Material Qty. Note No. Description Material Qty. Note
1 Rod cover Aluminum alloy 1 Clear anodized 17 |Rod seal A NBR 1
2 Head cover Aluminum alloy 1 Clear anodized 18 |Rod seal B NBR 1
3 | Cylinder tube Aluminum alloy 1 Hard anodized 19 |Piston seal NBR 1
4 | Piston Aluminum alloy 1 Chromated 20 | Cushion seal NBR 2
5 Piston rod Stainless steel 1 |Hard chrome plated 21 |Wearring Resin 1
6 | Bushing Bearing alloy 1 22 | Piston gasket NBR 1
7 | Seal retainer Stainless steel 1 23 | Holder gasket NBR 2
8 | Cushion seal holder Aluminum alloy 1 Chromated
9 | Cushion ring A Brass 1 |Electroless nickel plated Replacement Parts/Seal Kit
10 | Cushionring B Brass 1 |Electroless nickel plated Bore size (mm) Kit no. Contents
11 | F ining ring Carbon steel 1 | Phosphate coated 20 REC20-PS
12 | Bumper Urethane 2 25 REC25-PS Set of nos. above
13 | Magnet — 1 32 REC32-PS @, @, (9, 20, @), @
14 | Hexagon socket head set screw Carbon steel 1 Zinc chromated 40 REC40-PS
15 | Cylinder tube gasket NBR 2 + Seal kit includes a grease pack (10 g).
16| Hexagon socket head set screw Carbon steel 1 Zinc chromated Order with the following part number when only the grease pack is needed.

Working Principle

1. Start-up

Actuating air passes from cylinder port on head side and enters the right hand
side of chamber of the cylinder from space between cushion seal and
U-shaped groove on the outer surface of cushion spear. Air in the left hand
side of chamber of the cylinder passes through space between cushion seal
and piston rod, and is released to the cylinder port on rod side.

2. In-rush/acceleration

Differential pressure (theoretical force) generated on the left and right sides of
piston becomes larger than starting resistance, and piston starts to actuate.
With the actuation, U-shaped groove on the cushion spear outer surface
gradually becomes deeper, air flow necessary for piston enters the right hand
side of chamber of the cylinder, and piston accelerates. This acceleration
process can be achieved smoothly (as a sine function) by using a cushion
spear on which a U-shaped groove is machined.

3. Acceleration

When piston starts to actuate, air can go in and out freely because cushion
spear on head side is released from cushion seal. With this actuation, piston
speed accelerates (or maintains the same speed).

1150

Grease pack part no.: GR-S-010 (10 g)

A\ Caution

When disassembling cylinders with bore sizes of 820 to @40, grip the double
flat part of either the tube cover or the rod cover with a vise and loosen the
other side with a wrench or an adjustable angle wrench, and then remove the
cover. When re-tightening, tighten approximately 2 degrees more than the
original position.

4. Deceleration

When cushion spear on rod side meets cushion seal, air in cushion chamber
on rod side flows through space between cushion spear groove and cushion
seal.

Since the space is reduced as a sine function, the cylinder rod decelerates
smoothly.

5. Stop

The piston stops at the stroke end on rod side with smooth cushioning.
Air flow which is switched by solenoid valve is reversed from the one indicated
in the above “1. Start-up”.

6. Reset

Actuating air passes from cylinder port on rod side and enters the left chamber
of the cylinder from space between cushion seal and U-shaped groove on the
outer surface of cushion spear.

Also, air in right hand side of chamber of piston is exhausted from cylinder port.
As U-shaped groove on the cushion spear outer surface gradually becomes
deeper, the cylinder accelerates.



Sine Cylinder Series REC

Clean Series

Specifications

[10] — REC [ Mounting style| [ Bore size |—[ Stroke | [Action Double acting, Single rod
Bore size 020, 925, 932, 40
Clean Series pressure 1.0 MPa
m Relief type
[11] vacumiype | Peraring preesure 0.2 WPa
Cushion Air cushion
The type which is applicable for using inside the clean room graded Class M | Relief port size M5x 0.8
3.5 by making an actuator's rod section a double seal construction and "
discharging by relief port directly to the outside Piston speed 5010 400 mm/s
of clean room. Mounti Basic style, Axial foot style, Rod side flange style
The plug (M5 x 0.8) in the standard - ounting Head side flange style
dimensions becomes a relief port.
# Auto switch can be mounted.
Dimensions
Basic style: RECB
" 2xP 2x NN
Width across flats B2 He - (Ro, NPT, Q) E.
Width across ~ Hq ] Plugged (M5 x 0.8)
flats B1 N
%
[T IR
Ml il ‘ i
ni Y [ /,‘ <
) L ] S j F4
O | | «
aL_| |
MM AL
Width across flats KA A KL 15 1.5 |l | Effective thread length NA
e FIN N 2xFL
H S + Stroke F
ZZ + Stroke
(mm)
Bore(mm) A |AL | B1 | B2 | D E F|FL|G | H Hi |H2| | K | KA MM N |NA NN P|S|zz
20 18 (15513 | 26 | 8 | 20 Ogss | 13 [105(10 |41 | 5 8 |335|5 6 | M8x1.25(20 [30 |M20x15 | 1/8 | 146 | 200
25 |22 |195|17 [ 32 [ 10 | 26 805 | 13 [105]10 |45 | 6 | 8 |375|55 | 8 |M10x1.25|20 |345|M26x1.5 | 1/8 | 146 | 204
32 22 [195|17 | 32 | 12 | 26 »gusa 13 [10.5 |11 45 6 8 |46.5|55 | 10 |M10x1.25 |22 [425|M26x1.5 | 1/8 | 159 | 217
40 |24 |21 |22 | 41 |14 | 32 84s | 16 [135[125|50 | 8 |10 |56 |7 | 12 |[M14x15 |265|51 |M32x2 | 1/4 | 181 | 247
Axial foot style: RECL.
H .G 2xP , REB
A K (Ro, NPT G) G F_ = Width across flats Bz m
AL F
Width across flats Bt [~ p, Ho Plugged (M5 x 0.8) 2xNN | NA
| o
- cay
>T\ W \
o ) oo
4 b @ M 4xoLD &
7 5
wot O LU ASe Mo _
Width across flats KA o ‘ LN _| LN _| 2x04
—_— @l | YL X S + Stroke X Y LX RHC
r4 LS + Stroke Lz
ZZ + Stroke RZQ
(mm)
Bore(mm) A |AL | B |B1 |[B2 | C |D | F |G |H [Hi |H | | K |[KA|LD|LH |LS |LX |LZ MM N | NA
20 18 [155| 40 | 13 | 26 |40 8 | 13 (10 41 5 8 [335]|5 6 | 68|25 |186 | 40 | 55 M8x1.25 |20 |30
25 22 |19.5| 47 | 17 | 32 |455| 10 | 13 |10 45 6 8 |375]|55 8 | 68|28 |186 | 40 | 55 |M10x1.25 |20 |34.5
32 22 |19.5| 47 |17 | 32 [495| 12 | 13 |11 45 6 8 |465|55 | 10 | 6.8 | 28 [199 | 40 | 55 |M10x125 |22 |425
40 24 |21 54 | 22 | 41 |555| 14 | 16 |12.5 | 50 8 10 |56.2 | 7 12 |7 30 |227 | 55 | 75 |M14x15 |26.5 |51
Bore (mm) NN P S XY Z |2z
20 M20x1.5 | 1/8 | 146 | 20 8 |21 | 215
25 M26x1.5 | 1/8 | 146 | 20 8 |25 | 219 D I:l
32 M26x1.5 | 1/8 | 159 | 20 8 | 25 | 232
40 M32 x 2 1/4 | 181 | 23 | 10 | 27 | 264 XI:l

= Bracket is shipped together with the product.
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Series REC

Dimensions

Rod side flange style: RECF

Width across flats B2~ __Hz 2xP G 2x NN
(Rc, NPT, G)
H1 Plugged (M5 x 0.8
Width across flats B1 T [+ gged | )
ol I
S =
- ©
SERES &
sl :
4x 07 MM AN
Mountin
hole ihazstas KA, f<AL.] 15 ||
- LA K FT || Effective thread length FL.
z N N F
H S + Stroke
ZZ + Stroke
~_2xo7
Mounting hole (mm)
Bore(mm) A |AL | B |B1 | B2 | D E F |FL | FT|FX|FY|FZ| G | H
20 18 |155)| 34 | 13 | 26 8 | 20.0.033 13 |105] 4 60 | — | 75 |10 41
220, 925, 032 25 |22 |195|40 |17 |32 | 10 | 26845 | 13 [105| 4 |60 | — | 75 |10 | 45
32 22 |19.5| 40 | 17 | 32 | 12 | 265033 13 |105] 4 60 | — |75 |11 45
40 |24 |21 |52 |22 |41 |14 | 32905 | 16 |135| 5 |66 | 36 | 82 |125] 50

Bore(mm)| H1 | H2 | | K | KA MM N |NA NN P|S|Z |Zz
20 5 8 [335|5 M8x1.25 20 |30 |M20x1.5 | 1/8 | 146 | 37 | 200
25 6 8 |875| 55 M10x1.25 |20 [34.5|M26x 1.5 | 1/8 | 146 | 41 | 204
32 6 8 |46.5| 55 | 10 |M10x1.25 |22 |425|M26x1.5 | 1/8 | 159 | 41 | 217
40 8 | 10 |562| 7 12 |[M14x15 [26.5|51 |M32x2 1/4 | 181 | 45 | 247
+ Bracket is shipped together with the product.

o

®

Head side flange style: RECG

NN 2xP e Width across flats B2
2x g (Re, NPT, G) [ ixor
Hi Plugged (M5 x 0.8) hM(ﬁgmmg

Width across flats B1 |

i Lid

SEBCW

Emce

i =

MM |

AL R
Width across fts KA, Effective thread length FL
A K
. N N 2xe7
H ' S + Stroke FT 040 hoar

Z + Stroke == hole

ZZ + Stroke g’ K\\ .
(mm) ;\ K j |

Bore(mm) A |AL | B |B1 | B2 | D E F |FL|FT |FX |FY|FZ| G H N 9%
20 |18 |155]34 |13 |26 | 8 | 20805 | 13 [105] 4 |60 | — | 75 [10 | 41 - X
25 |22 [195]40 [ 17 [ 32 [ 10 | 263055 | 13 [105] 4 |60 | — [ 75 [10 | 45
32 |22 |195|40 |17 |32 [ 12 | 2684 | 13 [105] 4 |60 | — |75 [11 | 45 220, 925, 32
40 |24 |21 |52 |22 |41 [ 14 | 3285 |16 [135] 5 | 66 | 36 | 82 |125] 50
Bore (mm)| H1 | H2 | K | KA MM N | NA NN P S Z |2z
20 5 | 8|335|5 6 | M8x1.25 |20 [30 |M20x1.5 | 1/8 [146 | 191 | 200

25 6 8 |87.5| 55 8 |M10x1.25 |20 |34.5 | M26x1.5 | 1/8 | 146 | 195 | 204

32 6 8 |46.5| 55 | 10 |M10x1.25 |22 425 |M26x1.5 | 1/8 | 159 | 208 | 217

40 8 | 10 |56.2| 7 12 |M14x1.5 |26.5]|51 |M32x2 1/4 | 181 | 236 | 247
= Bracket is shipped together with the product.
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Sine Cylinder Series REC

Dimensions

Single clevis style: RECC

2xP +0.058
NN g NPT G) o 6CDH10%
H Plugged (M5 x 0.8)
Width across flats B1
&
R tid K%
@
T
a S o B
] 4w
MM ]
.15
Width across flats KA AL Effective thread length FL. CX%53
NA
A K|
F N N U
H S + Stroke L
Z';°+ Stroke RR
2Z')° + Stroke
(mm)
Bore (mm)| A AL B1 | CD | CX D E F FL G H H1 1 K KA L MM N
20 18 | 155 13 9 10 8 2040)033 13 10.5 | 10 41 5 335 | 5 6 30 M8x1.25 | 20
25 | 22 [195 [ 17 | 9 [ 10 [10 | 2680, | 13 [105[10 | 45 [ 6 [375]| 55 | 8 | 30 | Miox1.25 | 20
32 22 19.5 17 9 10 12 26_8033 13 105 | 11 45 6 46.5 5.5 10 30 M10 x 1.25 22
40 24 21 22 10 5] 14 3240)_039 16 135 | 125 50 8 56.2 | 7 12 39 M14 x 1.5 26.5
Bore (mm)| NA NN P RR S U z zZ
20 30 M20 x 1.5 1/8 9 146 14 217 226
25 345 | M26x1.5 1/8 9 146 14 221 230
32 425 | M26x1.5 1/8 9 159 14 234 | 243
40 51 M32 x 2 1/4 11 181 18 270 281
Double clevis style: RECD
2xP 40,058
NN CDH10
& (Rc, NPT, G) icl g J
H Plugged (M5 x 0.8
Width across flats B1 = [ gged { )
[
\ 1T I =7
«©
af 10 LA <
)
| =D N
MM
1S [
Width across flats KA, AL Effective thread length FL cz
NA
A K|
F N N U
PN
H S + Stroke L
*5° + Stroke RR
ZZ'3* + Stroke
(mm)
Bore (mm)| A AL B1 | CD | CX | CZ D E F FL G H Hi1 1 K KA L MM
20 18 | 155 13 9 10 19 8 20,8_033 13 | 105 | 10 41 5 335 | 5 6 30 M8 x 1.25
25 | 22 [195] 17 | o [ 10 | 19 | 10 | 2680 | 13 [105 |10 | 45 | 6 [375| 55 | 8 | 30 | M10x1.25
32 22 [195 | 17 9 [ 10 [ 19 | 12 | 26384 13 [ 105 [ 11 45 | 6 |465| 55 [ 10 | 30 | Miox1.25
40 24 |21 | 22 | 10 | 15 | 30 | 14 | 3240 16 | 135 |125 | 50 | 8 |562 | 7 12 | 39 | M14x15
Bore (mm)| N NA NN P RR S u Y4 zZ

20 20 30 M20 x 1.5 1/8 9 146 14 217 | 226
25 20 345 | M26x1.5 1/8 9 146 14 221 | 230
32 22 425 | M26x1.5 1/8 9 159 14 234 | 243
40 26.5 | 51 M32 x 2 1/4 " 181 18 270 | 281
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Series REC

Dimensions

Rod side trunnion style: RECU

4

83 2xP
EE Widhacoss | .G (R, NPT, G) G 2xNN
3 flats B2
o Plugged (M5 x 0.8,
81| width across |_H1__ gged )
« flats B1 | &
| R
Zl g Tl iy 2 /’ <
i1 &
M T Effective
AL, L 15 thread length
e fets KA A K FL NA
F N N
H S + Stroke F
ZZ + Stroke
(mm)
Bore(mm)) A |AL |B1 | B2 | D F |FL| G | H | H1 | K | KA
20 18 [155| 13 | 26 8 20 5033 | 13 |10.5]10 Ll 5 |835|5 6
25 22 [195| 17 | 32 | 10 26 5033 | 13 |10.5 |10 45 6 |375| 55 8
32 |22 |195[17 [32 |12 [ 26845 [ 13 [105]11 |45 | 6 [465]|55 | 10
. . 40 24 |21 22 | 41 14 32 5039 | 16 |[13.5]12.5| 50 8 [56.2|7 12
Note) For 632, a trunnion pivot
bracket NA (42.5) is used as Bore (mm) MM N | NA NN P S |[TD|TT |TX |TY |TZ | Z | 22
standard. 20 | MBx125|20 |30 |M20x15| 18 |146| 8 |10 | 32 | 32 | 52 |36 | 200
25 M10x1.25 |20 |34.5| M26x1.5 | 1/8 | 146 9 | 10 | 40 | 40 | 60 |40 204
32 M10x1.25 |22 |425|M26x1.5| 1/8 | 159 9 | 10 | 40 | 40 | 60 |40 217
40 M14x15 |26.5]| 51 M32 x 2 1/4 | 181 | 10 11 53 | 53 | 77 | 445|247
* Bracket is shipped together with the product.
Head side trunnion style: RECT
2xP 8z
2xNN |G, (Re, NPT, G) G b
Ht Plugged (M5 x 0.8 S
Width across flats B1 [+ gged { ) =
—_— Q 9/
i il N\
Y - -
. 4 LA .
ash T E O & = & ]
m | | \
- NA
Width across flats KA AL Effective thread length FL X
A K TZ
F N
H ' S + Stroke 2'20, @25, 240
Z + Stroke
2Z + Strok f N
+ Stroke = ,/ \\ q ‘zt
),
(mm) TX
Bore (mm)] A | AL | B1 | D E F |[FL| G | H | Hi | K | KA MM NANte)
20 |18 [155|13 | 8 | 20 90s |13 [105]10 |41 | 5 |335]5 6 | M8Bx1.25 32
25 |22 [195|17 | 10 | 26 305 | 13 |105|10 | 45 | 6 |375| 55| 8 |M10x1.25 9
32 22 |195|17 |12 26 9033 | 13 |[10.5 |11 45 6 |465| 55 | 10 | M10x1.25 Note) For 032, a trunnion pivot
40 |24 |21 [22 [ 14 | 32305 |16 [135]125] 50 | 8 [s62]7 [ 12 [Mi4x15 bracket NA (42.5) is used as
Boe(mm] N [NA| NN | P | S [TD|TT|TX|TV]1z] Z |2z standard.
20 20 |30 M20x 1.5 | 1/8 | 146 8 | 10 | 32 | 32 | 52 |192 | 202
25 20 |345| M26x1.5 | 1/8 | 146 9 | 10 | 40 | 40 | 60 (196 |206
32 22 425| M26x1.5 | 1/8 | 159 9 10 | 40 | 40 | 60 |209 |219
40 [265]51 [Ma2x2 [ 1/4 [181] 10 | 11 | 53 | 53 | 77 |2365]247

+ Bracket is shipped together with the product.
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Series REC
Accessory Dimensions 1

Single Knuckle Joint Mounting

Single Knuckle Joint

1-020B, 032B  Material: Rolled steel  1-040B  Material Free cutting sulfur steel
oND H1o Qe 9NDH10
MM "\ 45°
L
MM @NDHi0 | 4 L @l
a W
Ui H | l& -
R B |
2 Z (MIN) | '_'lau Uw‘ ‘ NX
(mm) I — mm)
Bore (mm)| A H MM NDHio | NX1 |Ui |R2 | Y | Z Part no. A"""‘f:l"l::;"e A|Ai|Ei1|Li| MM [NDxio| NX |R1| U1
20 18 | 41 | M8x1.25| 9 “0**| 9 31| 14 | 10 | 11 | 66 1-020B | 20 46|16 |20 |36 |M8x1.25|9 5 9 2111014
25,32 | 22 | 45 | M10x1.25| 9 2™ | 9 31| 14 | 10 | 14 | 69 1-032B | 25,32 |48 |18 |20 |38 | MI0x125 |9 3% 9 21|10 14
40 24 | 50 | M14x1.5 | 12 3| 16 23| 20 | 14 | 13 | 92 1-040B | 40 |69 |22 |24 |55 | Mi4x15|12 “5° 16 2}[155) 20
Double Knuckle Joint Mounting
oND hole H10 MM Y(MAX)
—\ i
- =
Ik L
|l y /
NX2
e
L
(mm)
Bore(mm)] A | H| L MM ND [NX2| Rz | U2| Y | Z
20 18 | 41| 25 |[M8x1.25| 9 |9 52/ 10| 14 | 11| 66
25,32 |22 | 45| 25 |[M10x1.25| 9 |9 2| 10| 14 | 14 | 69
40 24 | 50 [49.7|M14x15]| 12 |16:83] 13 | 25 | 13 | 92
Double Knuckle Joint
Y-020B, Y-032B Material: Rolled steel Y-040B Material: Cast iron
& &
st =4
d)
oND holeH10
MM _oND hole H10 MM gnado 1]
[ ] Shaftdo i+ ]
= aiin]
s fég‘ ¢ il 22|
! )
i P A u‘tj—l
A L.
A (mm)
Partno. |APpicabieroe) A | A1 | E1| L | L MM ND NX | NZ | Ri | U1 | Apricabiepin [Relainging gjze
Y-020B 20 46 | 16 | 20 | 25 | 36 | M8x 1.25 9 9 %3/ 18| 5 | 14 | CDP-1_ [TypeC9forshait
Y-032B | 25,32 | 48 | 18 | 20 | 25 | 38 | M10x1.25 9 9 152] 18 14 | CDP-1__ [Type 09 for shaft
Y-040B 40 68 | 22 | 24 | 49.7| 55 | M14x1.5 12 (16153138 | 13| 25 | CDP-3 | @3x18L
* Knuckle pins and retaining rings (cotter pins for 040) are included.
Double Clevis Pin/Material: Carbon steel Double Knuckle Pin/Material: Carbon steel
Bore size/020, 025, 932 Bore size/o40 (mm) Bore size/220, 025, 032 Bore size/o40 (mm)
CDP-1 o CDP-2 CDP-1 . CDP-3
) 203 g 2x03
3 /Dillivough ~ §2 /Dilltrough g8
lﬂ]:— Eil ra— s N
17g8]] 192 1.75 4 332 % 4 a7 'N;
115 B N P 42 49.7

Retaining ring: Type C9 for shaft

* Retaining rings (cotter pins for 240) are included.

Cotter pin: 83 x 18 L

Retaining ring: Type C9 for shaft

Cotter pin: @3 x 18 L

* Retaining rings (cotter pins for 840) are included.
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Series REC
Accessory Dimensions 2

Rod End Nut
o Material: Carbon steel
,\r
D‘
s
nl
(mm)
Part no. [*Bctese| B | C | D d H
NT-02 20 13 |15.0|125| M8x1.25 | 5
NT-03 | 25,32 | 17 |19.6|165| MI0x125| 6
NT-04 40 22 |254|21.0| M14x15| 8
Trunnion Nut
H Material: Carbon steel
30°
B
|
n
ool |-
8|®
r |
- . (mm)
Partno. [*Bctete| B | C | D d H
TN-020B 20 26 | 28 |255| M20x1.5| 10
TN-032B | 25,32 | 32 | 34 |31.5|M26x 15| 10
TN-040B 40 41| 45 |405| M32x2 | 10

Mounting Nut

i e

Material: Carbon steel

(mm)
Part no. [*be [ B T C [ D d H
SN-020B| 20 |26 30 |[255|M20x15| 8
SN-032B| 25,32 | 32 | 37 |315|M26x15| 8
SN-040B| 40 | 41 |47.3]405|M32x20] 10

Refer to page 2048 (CM2-XB12: External stainless steel cylinder) for stainless steel mounting brackets and accessories (some are not applicable.).

= Same mounting brackets and accessories are used as Series CM2 (Best Pneumatics No. 2).
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Series REC

Auto Switch Mounting 1

Minimum Stroke for Auto Switch Mounting

n: No. of auto switches (mm)

Note 3) When “n” is an odd number, an even number that is one larger than this odd number is used for the calculation.
Note 1) Auto switch mounting

With 2 auto switches

Different surfaces

Same surface

No. of auto switches mounted
Auto switch
2 n
model 1
Different surfaces Same surface Different surfaces Same surface
(n-2) -
D-M9C] 5 15 Note 1) 40 Note 1) 20+35 85+35(n-2)
(=2, 4,6-)Note3) (n=2,3,4,5-)
(n=2) 55+35(n-2
D-M9CIW 10 15 Note 1) 40 Note 1) 20 +35 +35( )
(N=2,4,6.)Note3) (n=2,3,4,5+)
(n-2) 60 +35 (n—2)
D-M9CIA 10 25 40 Note 1) 25+35 (
(n=2, 4, 6...) Note 3) (n=2,3,4,5-)
(n-2) 50+35(n—2
D-A90] 5 15 30 Note 1) 15 +35 (n-2)
(n=2, 4, 6.-)Noted) (n=2,3,4,5-)
(n-2) 35+ 35 (n - 2)
D-M9CIV 5 20 35 20435
(N=2, 4, 6..)Noted) (n=2,3,4,5-)
(n-2) 25+35(n-2)
D-A9IV 5 15 25 15+35
(n=2, 4, 6..)Note 3) (n=2,3,4,5)
D-M9CIWV 0 2 o 20435 (0=2) 35+35(n-2)
D-M9LIAV (n=2, 4, 6--) Note 3) (n=2,3,4,5)
D-C70 20+ 45 1=2 60 + 45 (n—2)
5 20 60
D-C80 (N=2, 4, 6. Note 3) (n=2,3,4,5-)
D-H7O
D-H7OW 10 o o 254 45 (1=2) 70+ 45 (n-2)
D-H7BA (n=2,4,6..)Note 3) (n=2,8,4,5)
D-H7NF
D-C73C (n-2) 80 +50 (n—2)
D-C80C 5 30 80 30 +50
D-H7C (n=2, 4, 6-)Note3) (n=2,3,4,5-)
D-B50
D-B64 25450 M=2) 70 +50 (n-2) REA
D-G50) 8 s n (n=2, 4, 6--) Note 3) (n=2,3,4,5.)
D-K590) REB
(n-2) 75 +50 (n-2)
D-B59W 10 30 75 30 +50 m
(N=2,4,6.)Note3) (n=2,3,4,5-)

D
L
=<

Note 2) Minimum stroke for auto switch mounting in styles other than those mentioned in Note 1.

A 15
[P NESL
1 RHC
E
Auto switch
model
/1
B
Correct auto switch mounting position is 3.5 mm from the back face | The auto switch is mounted by slightly displacing it in a direction
of the switch holder. (cylinder tube circumferential exterior) so that the auto switch and
lead wire do not interfere with each other.
Dot Less than 20 stroke Note 2) Less than 55 stroke Note 2)
D-M9CIW 0-0]
D-M9CIA Less than 25 stroke Note 2) Less than 60 stroke Note 2) -
D-A90] — Less than 50 stroke Note 2) X[



Series REC

Auto Switch Mounting 2

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

Reed auto switch
D-A9C]

Auto switch B

85 Auto switch

=Hs Auto switch
—— - |

o b

Solid state auto switch

8.5

- ‘

Auto switch B

il = =y
—=¢%~_\ T +

(Applicable cable O.D.:

06.8t0 011.5)

1158

Auto switch
\ T
R
B
D-A30, G39, K39
=Hs 36 Auto switch
r//(:-\T :T_ 57 I— ‘“ | (‘ |__$— i
ZJ—“ - _‘l g L‘ N
(Appllcable cable O.D.:
06.8 t0 09.6)



Auto Switch Mounting Series REC

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

Auto Switch Proper Mounting Position (mm)

Auto Switch D-H7(]

mocel | D-MSLCI(V) D-C7/C8| | oo B'Am D-H7C
DAISTW(V) | D-A9C(V)| D-C73C | "E8 | D-B5OW -G39 | p_4700W | D-G5NT

D-M9TIA(V) D-C80C D-K39 | p.H7BA

' D-A44 | p-H7NF

Bore size

(mm) AlB|a[B|Aa]B|[A[B|[A[B|[A[B|A[B|A]B

20 59.5|34 |55.5/30.5|56 |31 |50 |25 |53 |28 [49.5|24.5|55 |30 |51.5|26.5
25 59.5/34 |55.5|30.5|56 |31 |50 |25 |53 (28 [49.5/245|55 |30 |51.5/26.5
32 63 |40 |59 |36 |59.5|36.5/53.5/30.5/56.5/33.5/53 |30 |58.5|35.5|55 |32

40 73.5|42.5(69.5|385|70 |39 |64 |33 |67 (36 [63.5/325|69 |38 |65.5/34.5

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

Auto Switch Mounting Height (mm)
Auto Switch
model D-C7/C8| D-B5]
D) | D-H7L) | D-BBA | o | D-AGT)
D-MOTIA(V) D-H7C]W| D-B59W D-C80C D-G39 | D-A44
D-ASC(V) D-H7NF | D-G5NT D-K39
D-H7BA | D-H7C
Bore size
(mm) Hs Hs Hs Hs Hs Hs
20 25 245 27.5 27 62 72
25 27.5 27 30 29.5 64.5 745
32 31 30.5 335 33 68 78
40 355 ® 38 375 72.5 82.5
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Series REC
Auto Switch Mounting 3

Operating Range Auto Switch Mounting Bracket Part No.
——————
(mm)
Auto switch model Borelslze Auto switch model Borsisizel(mm)
20 | 25 | 32 | 40 220 225 032 240
D-A9[] 7 6 8 8 D-A901(V)
D-Mo[] D-MCI(V) BMA3-020 BMA3-025 BMA3-032 BMA3-040
- 41 4 5 4 D-M9OIW(V)
D-M9CIW
D-M9JA(V)
D-C7C1/C80
8 | 10 9 10 D-C701/C80
D-C73C/C80C D-C73C
D-B5[1/B64 8 | 10 9 10 D-C80C
D-B59W 13 | 13 14 14 D-H7O BMA2-020A BMA2-025A BMA2-032A BMA2-040A
BHHOIACL) 4| 4 45| 5 g:;Exv
D-H7NF/H7BA D-H7NF
D-H7C 7185/ 9 |10 D-B50/B64
D-A301/D-A44 9 |10 9 10 D-B59W
D-G39/D-K39 8 9 9 9 D-G5L1/K59
D-G5NT 4 | 4 45| 5 D-G500W/K59W BA-01 BA-02 BA-32 BA-04
D-G5BA/G59F
D-G5NB 35 |40 40 45 D-G5NT
« Since this is a guideline including hysteresis, not D-G5NB
t to b teed. i
ampepigxi%aggujgg%egspé?:;ﬂ;mg Note 1) Set part number which includes the auto switch mounting band (BM2-000A) and the
There may be the case it will vary substantially hc_)lder kit (BJ_5-1/Switch bracket: Transparent). ) )
i B i Since the switch bracket (made from nylon) are affected in an environment where
depending on an ambient environment. N R I
alcohol, chloroform, methylamines, hydrochloric acid or sulfuric acid is splashed over, so
it cannot be used. Please consult SMC regarding other chemicals.
Note 2) Set part number which includes the auto switch mounting band (BM2-000OAS/Stainless
steel screw) and the holder kit (BJ4-1/Switch bracket: White).
Note 3) For the D-M9JA(V) type auto switch, do not install the switch bracket on the indicator
light.
a
[Mounting screw set made of stainless steel]
The following set of mounting screws made of stainless steel is available. Use it

in accordance with the operating environment. Auto switch
(Please order the auto switch mounting bracket separately, since it is not
included.)

BBAA4: For D-C7/C8/H7
Note 4) Refer to page 1990 for details of the BBA4.
The above stainless steel screws are used when a cylinder is shipped with the
D-H7BA auto switch.
When only an auto switch is shipped independently, the BBA4 is attached.

b

Switch holder
(Zinc)

(1) BJO-1 is a set of “a” and “b”.

(2) BM2-0000A(S) is a set of “c” and “d”.
Band (c) is mounted so that the projected part is
on the internal side (contact side with the tube).
BJ4-1 (Switch bracket: White)
BJ5-1 (Switch bracket: Transparent)

c
Auto switch mounting band

e e e e

1 Other than the applicable auto switches listed in “How to Order”, the following auto switches 1
I can be mounted. 1
: For detailed specifications, refer to pages 1893 to 2007. :
1 Auto switch type Model Electrical entry (Fetching direction) Features Applicable bore size 1
1 D-C73, C76 — 1
- — - 220 to 040
1 Reed D-C80 Without indicator light 1
1 D-B53 Grommet — 020 to 040 1
1 D-H7A1, H7A2, H7B (In-line) — 1
1 . - - 220 to 240 1
Solid state D-H7NW, H7PW, H7BW Diagnostic indication (2-color ndication)
: D-G5NT With timer 220 to 040 :
" For solid state auto switches, auto switches with a pre-wired connector are also available. Refer to pages 1960 and 1961 for details. 1
I * Normally closed (NC = b contact) solid state auto switches (D-FOG/FI9H types) are also available. Refer to page 1911 for details. I

* Wide range detection type, solid state auto switches (D-G5NB type) are also available. Refer to page 1953 for details.

i |
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Series REC

C I Specific Product Precautions
Be sure to read before handling.

Refer to front matter 39 for Safety Instructions and pages 3 to 12 for Actuator

and Auto Switch Precautions.

A\ Caution

1. Speed Adjustment

Throttle speed controller, such as Series AS, is recommended
for speed adjustment.

Recommended Speed Controller

Model
Elbow type Straight type In-line type
REC20| AS2201F-01-06-X214 | AS2301F-01-06-X214 AS2001F-06-X214
REC25| AS2201F-01-06-X214 | AS2301F-01-06-X214 AS2001F-06-X214
REC32| AS2201F-01-06-X214 | AS2301F-01-06-X214 AS3001F-08-X214
REC40| AS3201F-02-08-X214 | AS3301F-02-08-X214 AS3001F-08-X214

Model

Symbol: Throttle valve

X

Speed control is possible with meter-in and meter-out types of
speed controllers. However, smooth acceleration and
deceleration may not be obtained by these speed controllers.

For installation other than horizontal mounting, it is recommended
to use a system with reduced pressure supply circuit on the
downward side. (This system is also effective for avoiding a start
delay at rise and air consumption.)

2. Cushion Adjustment
Cushion adjustment mechanism is not designed.

Cushion adjustment is not necessary because the model can
perform smooth acceleration and deceleration in a wide range
of strokes without an adjusting cushion.

3. Plug (Relief Port)

For general conditions, a plug (M5 x 0.8) on the rod cover side
is plugged with a hexagon socket head set screw (6. Do not
remove it since dust may enter inside.

Hexagon socket set screw is not prepared for clean room
specifications, and use it as relief port accordingly.

4. Cycle Time

Due to the nature of its construction, this cylinder starts and
stops gradually. Therefore, the length of time for the stroke
could be longer than that of standard cylinders.
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