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Vane Type Rotary Actuator

Series CRB2/CRBUZ/CRB1




Vane Ty pe
estrlcted auto

switch mounting
position

Since the switches can be mo-
ved anywhere along the cir-
cumference of rotary actuator,
they can be mounted at the op-
timum position according to the
rotary actuator's specifications.

ct mounting from 3 different
( ) directions i :

irections is possible (CRBU2).

l . Series CRBU2 can be mounted in 3 directions: axial, top-
ported, and side-ported. In the axial direction, there are 3
mounting variations.

Axial mounting

Body taps Body through holes

ation: 90°, 180°, 270°
ation:

|l series can rotate up to 270°.

The use of specially designed seals and stoppers
now enables our compact vane type rotary actua-
tors to rotate up to 270° (single vane type).

ct mounting

he body of rotary actuator can be mounted directly.
[Direct mounting is possible for size 10 to 30 rotary actuators
with angle adjuster only.

LI X 1 <

— CRB2 —— CRB1

IIent reliability and durability
e lity and du

he use of bearings in all series (CRB2/ R = =
CRBU2/CRBL1) to support thrust and radial loads, [ o 1 m
along with the implementation of an internal

Top-ported mounting

Body through holes

rubber bumper (except for size 10), improves [‘»::‘ _r . | 2y '?:'f :l i af"f
reliability and durability. "f L [ 3] [j#;h;‘
PP ~AF #] h N
@- different connecting port . Sia (S %'TI F
positions (side and axial) ey [ —
are available. 234 Vo | <l

The port position can be selected according to the
application. (Only side ports are available for
actuators with angle adjuster.)

Side-ported mounting
G@, pressure operation Body through holes
: 7 [L1]
Spema}l seal construction allows for a brgadgr ) Since it may not be neces-
operating pressure range and makes operation in Il = sary to use all the conve-
low pressure applications possible. | nient mounting holes to
Mini ti i i 4 mount the actuator F L
inimum operating pressure T from three direc- A
Size 10: 0.2MPa & | %{ ) tions at the same .l:-r ;
= - o s time, the remai- L @:Tl
Sizes 15 to 100: 0.15MPa - ning holes can be o
o used for other pur- L_'E:-"Ff. el
poses. ==L

Ck (Unit) type construction

Basic type + Switch unit

Auto switch units and angle adjusters do not protrude beyond the outside diameter

of the actuator body, and can be easily retrofitted to any actuator in the series.

Features 1



Rotary Actuator

Free-mounting type

CRBU2
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' uble vane construction is now a standard feature
for 90° and 100° rotation type actuators.

Although the outside dimensions of the double vane construction actuators are equivalent
to those of the single vane construction type (except for size 10), the double vane
construction achieves twice the torque of the single vane type.

Rotations
90° 100° 180° 190° 270° 280°

Model
CRB2 Single vane
Double vane
CRBU2 Single vane
Double vane
CRB1 Single vane
Double vane

Basic type + Angle adjuster Basic type + Angle adjuster + Switch unit

Features 2

O
2



Rotary Actuator: Vane Type

Series CRB1

Sizes: 50, 63, 80, 100

Fluid = Air
Size u 50 63 80 100
Vane tvpe S: Single vane s D S D s D s D
yp D: Double vane
T el e| o2 a2l al2||la|l2 | a|l2|lall2]| vl
~ | E|5|E|5||le|5|E|5|E|5||5||eE|5|€E|5
Port position| 'de ports (Ni) g18|8|8|/8|/8(|8|2||8|8|8|8||8|&8|8|= o~
Axial ports (E) o | g | ol® 0o | B | 0| ® v | B | o | B v | T | |
S B3 B | X B | X S | X< S | X S| % B | X 8 = m
0 | < n | < 0 | < n | < 0 | < 0n | < 0 | < n | < 0:
- @)
| = o @ o o
| 180°
H s @ @ o o -
s e 270°
= <
B 5 | _ | 100 2
5 (N o @ o o -
S| 190° o
5 o @ ® o i3
€m
— o @ ® o £5
BE L owesut_ w9830 eee
i
e e 0S00000000000dE
B 000000000
2 ’ With auto switch ...
o
T ’Built-in One-touch fitting —
o0 -
> o 1074444349029 S
. 00000000 0000008 ®
]M‘iy”Q”gH With foot bracket ‘ L
Materiall| Stainless steel specifications ........... .
e 0000000000000
] — Double shaft (Long shaft wnhout J
S T 0000000000
< “Double shaft
0N ssNess
s 4 g’ Double shaft key IY
° EE 0000000000000 e
e e S S 000 B 0000000
) =
° o “Es’ Single shaft key l S
=
¢ M 000000000000 Oee
© 2’ Single round shaft ‘ T
> W 00000000000
E’ _Single shaft IX
I NGBS ssaess
o
B || Stanoster 000000000000 eee
ff ’ Rotation pattern

’ With solenoid valve ‘ |
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NMoBopoTHLIA NPHBON,

CRB1BW

Tunopasmep: 50, 63, 80, 100

[ToBOPOTHBIN NPUBOZ, [BYCTOPOHHErO LeicTBuA

o KomnaktHas KOHCTpyKLms
o BO3MOXHOCTb YCTaHOBKM [aTYMKOB MONOXEHUS
o Mogudpukauum ¢ YABOEHHbIM KpYTALLAM MOMEHTOM

TexHHyecKHe XapaKTepHCTHKH

Tunopaawvep CRB1BW50 CRB1BW63 CRB1BW80 CRB1BW100

[MpucoeanHuTenbHas pesbba G1/8 G1/8 G1/4 G1/4

Cpepa Cxarbili BO3ayX, C coaepxaHuem unu 6e3 cofepxaHus macna
[uanasoH pabounx gasnenui (MMa) | 0.15 ~ 1.0
[nanasoH pabouux Temneparyp (°C) 5~ 60
JonycTumoe Bpems nosopota (¢/90°)*| 0.1 ~ 1.0

MoHTaXHOe NoMoXeHue NpOU3BObHOE

Makc. KuHeTudeckas sHeprus (Ox) 0.082 0.12 0.398 0.6

BHyTpeHHuii 06bem (cm®) 270° 66 118 188 376

Bec (kr) 270° 0.77 1.29 1.95 3.76
* Bpems NoOBOPOTA 3aBUCUT OT MOMEHTA UHEpLM
Kpyrawmi momeHTt

CRB1BWS0 CRB1BW63 CRB1BW30
80
25 50
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N NPaBO Ha BHECEHNE TEXHUYECKNX N pa3MepHbIX U3MEHEHNN

Komnanus SMC coxpaHsieT 3a cob6o

O

SVC

MoBopoTHbIH NpHBOA

CRB1BW

Harpyska Ha Ban B H (cTaTHYyecKas Harpyska)

Tunopaamep Fr Fs

50 245 196

63 390 340 é_-
80 490 490

100 588 539

BbILLleI'Ipl/IBeJJ,EHHaﬂ Tabnuua OTHOCUTCA K CTaTU4ecKoi Harpyske.

an AUHAMUYeCKoi Harpyske rpysbl He JOJIXHbl yCTaHaBNBaTbCA
HENOCpeacTBEHHO Ha MOBOPOTHOM Bany. ['Ipvl 9TOM MOTYT UCNONb30BaTHCA
cledylolne KOHCTPYKTUBHbIE BapuaHTbl

KoHCTpYKTHBHBIE MPEANOXeHHs NpH AMHAMUYECKOH Harpy3xe Ha Ban

Harpyska OnacTiniHas Harpyska
MydTa
MoawmnHuk
pa | —n
MoawmnHuK
Kouctpykuna
Mo3. | O6osHayeHne Marepuan
1 Kopnyc A ANOMUHNEBOE NUTbE MO AaBNEHUEeM
2 Kopnyc B ANIOMUHWEBOE NUTbE NOA, AABNEHUEM
0 Ban Cranb
4 Ynop -
7 LLlapukonogLumnHmK -
10 LUnoHka Cranb
11 KornbLeBoe ynnotHeHue NBR
12 KonbLieBoe ynnotHeHue NBR

———

Fr

Fs

—1

=)
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MoBopoTHLIA NpUBOA

CRB1BW

Paamepni
>
be3 paTynkoB . C BO3MOXXHOCTbIO
NONOXEeHusa = YCTaHOBKH
MNogson NaTYHKOB
BO3gyxa
NonoXenuns
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--Hee : = (h9) |(h9)
op y 250 4 4 20
- 5 é} 063 5 5 25
Wy - @80 5 |5 36
& Mogeon B 2100 7 |7 40
BO3ayxa
CRB1BW (Ge3 4aTYHKOB MonoXeHus) )
Tunopasmep| A1 (A2 [B |C [D [E1 [E2 |F [G [H 'y [k L [mr[m2IN [P [a R]s It Ju v [wix ]y [z
@9 (h9)| (h9) | |
50 67 |78 |70 195/395/12 [11.9)25 [3 |10 [13 |5 |135[26 |18 |14 |50 | M6 1/8 160 |6 [11 |34 |66 |45 [55 |65
63 82 (98 [80 |21 |45 [15 [149]28 [3 [12 [14 [5 [17 |29 [22 [15 [60 [ M8 1/8 |75 |75 [14 [39 |83 [52 [8 |9
80 95 [110]90 [235|535/17 [169)30 [3 |13 [16 |5 |19 [30 [30 |20 [ 70 | M8 1/4 |88 |8 [15 [48 |94 |63 |75 |9
100 125/ 140(103|30 |65 |25 [24.9/ 45 |4 |19 |22 |5 |28 35532 |24 |80 | Mm10 1/4 | 10811 [11.5/60 [120]78 [7.5 [ 11
CRB1BW (c BO3MOXHOCTbIO YCTAHOBKH aTYMKOB MONOXKEHHS)
Tunopaswep| A1 |A2 |B |C |D |E |F |a1|G2|H |J |K |[L [MiiM2[N [P |Q R Is IT |u |v [w [x [y [z
@9)| (h9)
50 67 |78 |70 |32 | 39512 |25 |3 |65 |225(325/5 |135/26 |18 |14 |50 | M6 1/8 |60 |6 [11 |34 |66 |45 |55 |65
63 82 |98 [80 [34 |45 [15 |28 |3 30 [21 |5 [17 |29 |22 |15 |60 | M8 1/8 |75 |75 (14 |39 |83 |52 |8 |9
80 95 [110/90 [34 53517 [30 [3 [8 [30 [21 [5 [19 |30 [30 [20 |70 |Mms 1/4 |88 |8 |15 |48 |94 |63 [75 |9
100 125|140 103 39'[65 25 |45 | 4 13 |30 |21 |5 28 | 355/32 |24 |80 | M10 1/4 1108 |11 |11.5/60 |120|78 |7.5 |11
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O

SVC

MoBopoTHbIH NpHBOA

N MPaBO Ha BHECEHNE TEXHUYECKNX N pa3MepHbIX U3MEHEHNN

Komnanus SMC coxpaHsieT 3a co6o

Paamepbl - KpenneHne Ha nanax
LJ2
LJ1 LecTurpanHuk BHyTp. WecTurpaHHmk
| 8-LH -
! / =
€ S
2 O (I i o
A 2 TG R
O - U
I N A I J;::_‘:::lr____ _______ ___];:__
s T o——J 3 3 i [
| \‘(‘ \‘_i,_/’ ~ ya A P | j
1N T AR - —
g T N O 7 I
\_/m q —-l____ £
R\ , _H -
] |
: —— - — N\
' LA ' LD D |
LA1 LC T LC
[ i [
' [a]
] W -
\ﬁf |
|
I
LB1/LB2
Tunopaamep LA1 |[LA2 |LB1 |LB2 |LC |LD |LE |LF |LG |[@LH |[LJ1 [L2 |QLK M |T
50 78 |70 |45 |50 |36 [255 |10 |45 |45 |75 |34 |66 |60.5 |84 |48
63 100 |90 56 44 |30 |@12 |5 60 |95 |39 (83 |755 |110 |52
80 111|100 63 46 |32 |@12 |6 65 |95 |48 |94 [88.5 |120.5|60
100 141 | 126 80 55 |39.5 (@14 |6 80 |11.5 |60 [120 |108.5/150.5|80

HenocpencTBeHHbIH MOHTaX

Tunopasmep L Bont
50 48 M6
63 52 M8
80 60 M8
100 80 M10

Bont
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MoBopoTHLIA

CRB1BW

npuBop,

Homep anga 3aka3a

bes JaTYMKOB MONOMEHUs

Tunopaawvep Yron nosopora 90° Yron nosopota 180° Yron nosopota 270°

50 CRB1BW50-90S-XF CRB1BW50-1808S-XF CRB1BW50-270S-XF
63 CRB1BW63-90S-XF CRB1BW63-180S-XF CRB1BW63-270S-XF
80 CRB1BW80-90S-XF CRB1BW80-180S-XF CRB1BW80-270S-XF
100 CRB1BW100-90S-XF CRB1BW100-180S-XF CRB1BW100-270S-XF

C BO3MOXHOCTbIO YCTAHOBKH AATYHKOB MONOMEHHS

Tunopaawvep Yron nosopota 90° Yron nosopota 180° Yron noopota 270°

50 CDRB1BW50-90S-XF CDRB1BW50-180S-XF CDRB1BW50-270S-XF
63 CDRB1BW63-90S-XF CDRB1BW63-180S-XF CDRB1BW63-270S-XF
80 CDRB1BW80-90S-XF CDRB1BW80-180S-XF CDRB1BW80-270S-XF
100 CDRB1BW100-90S-XF CDRB1BW100-180S-XF CDRB1BW100-270S-XF

MpuHaane)XXHocTH (3aKa3bIBAOTCA OTAENbHO)

4NA AATYNKOB NOJIOXKEHUA *

Tunopaawvep CRB1BW50 CRB1BW63 CRB1BW80 CRB1BW100
Kpennexve tvna nana (2 wr.) P411020-5 P411030-5 P411040-5 P411050-5
PemkomnnekT (nomHbil) KT-CRB1BW50S KT-CRB1BW63S KT-CRB1BW80S KT-CRB1BW100S
PemkomnnekT (tonbko yrnotHenus) | CRB1BW50S-PS CRB1BW63S-PS CRB1BW80S-PS CRB1BW100S-PS
Jlatunki nonoxexus D-R731L u D-R732L (c uxaunkauueni) nu6o D-R801L n D-R802L (6e3 nHamkaLmu)

KpenexHbliii anemeHT P411020-1 P411030-1 P411040-1 P411050-1

* ANA YCTAHOBKM ABYX AATUNKOB
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N NPaBO Ha BHECEHNE TEXHUYECKNX N pa3MepHbIX U3MEHEHNN

Komnanus SMC coxpaHsieT 3a cob6o

O

SNC; MoBopotHbii npuson CRB1BW
JIaTYHKK NONO)KEeHHd

lepkoHoBbIE NATYHKH NONOIKEHHA

Texnnyeckass Hudopmanua*

D-R731L, D-R732L, D-97L (c unaukatopom pabouero coctosHus); D-R801L, D-R802L, D-90L (6es uxaukaropa paboyero cocTosHUsA) + AnuHa kabens 3m
Homep pns 3akasa D-R731L, D-R732L D-97L D-90L | D-R801L, D-R802L

Qbnactb_npuMeHeHus Pene, MK

Pabouee HanpsxeHue 24V DC 110V AC 24V DC 5.12, 24V AC/DC | 48V AC/DC 110V AC/DC
Makc. 1ok (MmA) 5~ 40 5~ 18 5~ 40 50 40 23

Cxema 3alluTbl KOHTAKTOB -

[MonknioyeHue Kabesb 3m

BHyTpeHHee nagetue Hanpsxenus (B)| <2.4

WHpukauma paboyero cocTosHus Bkn.: kpacHbIii cBeTOAMOA, bes uHavkaumm

* npu HEOBXOAMMOCTU MOXHO 3akasaTb ANEKTPOHHbIE AaTYMKI NOSOXEHNA

e TOK yTeYKM - OTCYTCTBYET

e Bpewmsi cpabatbiBaHua - Makc. 1.2 mMc

e Kabenb - MacnoCTokmnii BUHUA, HapyxH. @2.7 MM, 0.2 MM?, 2 Xunbl (CUHSS - KOPUYHEBast)
e YCTOMYMBOCTb K yaapHbiM Harpyskam - 30G

e ConpoTtusneHve nsonsaumm - He meHee 50 MOM npu n3mepeHun ¢ HanpskeHnem 500V DC
e VcnbitatenbHoe HanpsbkeHune - 1500V AC (B TedeHve 1 MuH.)

e Temnepatypa okpyxatoLuein cpegpl - -10 ~ 60 °C

e CrteneHb 3awmThbl - IP67, BoaoHeNpoHuLUaemMocTb no JISC0920, MacnocTonkocTb

D-R801L, D-R802L, D-90L D-90L D-97L © (oTpuL.) MHAUKALWA
o S S eSS SS Sy (Tonbko ana Tunopasmepos 10, 20, 30) N HepHan nuHuA
! i __KopuuHesbili 3 r 28
: e — oo il 5
E ! ) T T :

i i 8 OnTUManbHas No3uuua
Fs : onTAManbHas nosuLua Py nepeKmoNeHIs
E i nepeKsioyeHIs

= i . MHAVKATO|

h 1 Curuin =

i Y 5

1 1

D-R731L, D-R732L, D-97L
: i, KopuHesbiit D-R731L/D-R801L (moHTax cnesa) D-R732L/D-R802L (MoHTax crnpasa)
P
| & - 5 ’ e '

(=4 1 115\ T\ 325° 32.5°, A
= g SN 1
L R I Y,
i ] N\ : N N 4
R (B — A
X P,
N ,
A
0 i 0
S 0
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s &
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8 H £8
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Series CRB1

Rotary Actuator with Built-in One-Touch Fitting: 50

Basic type
CRB1W50F-CI]
<Port position: Side ports>

TV
A porl ':LT

Z-Linme-iouch fiting*
[Fittirg position: Side)

CRB1WS50F-CICE
<Port position: Axial ports>

J_-"’IFMIPB pPoaicn
#xal drachion]

Applicable tube and size

F | Z-Oraouch fiing®

Applicable tube O.D/I.D (mm) 26/04

Applicable tube materials

Nylon, Soft nylon, Polyurethane

[Dimensions not indicated in the above illustrations are the same

as size 50 actuator. Refer to pages 73 and 74.

With auto switch
CDRB1LIWS50F-UIC-
<Port position: Side ports>

A pﬂ-ﬂ___.
2-Ore-touch fitting*
{Firting pesitier: Sida)

CDRB1MW50F-LCE-[
<Port position: Axial ports>

[Keys in the illustrations above show the intermediate rotation position for single vane type.
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Series CRB 1 (sizes: 50, 63, 80, 100)
Simple Specials

-XA1 to -XA24: Shaft Pattern Sequencing 1

Simple Specials System (a system for Made to Order) will be used for Shaft Pattern Sequencing (for
ordering). (Refer to Features 3.) Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing 1

-XAlto XA24

Applicable shaft type: W (Standard)

[Connecting port position

c| |rBiBWP 90| —{ xa1a13c1C30 |
11 |
co| |rB1BWP 90]['s ][ {779} xA1a13cicC30 |

Lhaft pattern

With solenoid valve
(Refer to page 70.) sequencing symbol
Shaft type Vane type Auto switch
Patterned sequence ordering Size Rotation
AN
m
S
Shaft Pattern Sequencing Symbols Combinations
« Axial: Top (long-shaft side) XALl combinations
Symbol Description Applicable sizes Symbol] Combination | A combination of up to two XALls are available. o
XA1 | Shaft-end female threads XAL | XAL | xA24 | Example:-XAIAL3 E
XA14' Shaft through hole + Shaft-end female threads | 50, 63, 80, 100 XA2 — [ ] >N
XA24 | Double key XA13] @ ° £ g
XA14 — [ J Elva
XA15 — [ ] =0
» Axial: Bottom (short-shaft side) XA16 — Y 9
Symbol Description Applicable sizes XA24 — — T
XA2]| Shaft-end female threads 50, 63. 80, 100
XA15' Shaft through hole + Shaft-end female thread . .
XALl, XCd combinations
Combination other than -XA[J, such as Made to Order (-XCLJ), is also available.
« Double shaft Refer to pages 82 and 83 for detailed description of Made to Order.
Symbol Description Applicable sizes - Applicable]  XA1, XA2
XA131] Shaft through hole Symbol Description Mies | XAl3 1016, 24 —
XA16] shaft through hole + Double shaft-end female threads 50, 63, 80, 100 XC1 |Add connecting port 50 ® m
[These specifications are not available for rotary actuators with auto XC4 Change rotat!on range and d!rect!on LJ D:
switch unit. XC5 | Change rotation range and direction 63 [ (@)
XC6 |Change rotation range and direction [ ]
XC7 |Reversed shaft _
XC26 |Change rotation range and direction 80 [ ]
XC27 |Change rotation range and direction [ ]
XC30 |Fluorine grease 100 [ ]

[A total of four XAl and XCLJ combinations is available.
Examples: -XA1A13C1C30

Combination
() Available
— | Not available

77
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Series CRB1

Axial: Top (Long-shaft side)

Symbol: A1 Machine female threads into the long shaft.
* The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 = 6mm
« Applicable shaft type: W

QL=M'I11
o, o
s (o)
" :
n 4 Size Q1
= 50 M3, M4, M5
63 M4, M5, M6
80 M4, M5, M6
100 M5, M6, M8

SULCTIN TR 1 opicable to single vane type only

A special end is machined onto the long shaft, and a through hole

is drilled into it. Female threads are machined into the through hole,

whose diameter is equivalent to the pilot hole diameter.

» The maximum L1 dimension is, as a rule, twice the thread size.
(Example) For M5: L1 = 10mm

* Applicable shaft type: W

QL=M!1] (mm)
Size
- 50 | 63 | 80 | 100
L Thread
n M5 | g4.2|g4.2 |g42| —
-
M6 — | 85 | 85 | @5
M8 — | — | — |@#6.8

Axial: Bottom (Short-shaft side)
Machine female threads into the long shaft.

« The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M4: L2 = 8mm

« Applicable shaft type: W

o (i | Size Q2 il
Xy —
® T 1l 50 M3, M4, M5
CE 63 M4, M5, M6
80 M4, M5, M6
Q2=M--, 100 M5, M6, M8

Symbol: A15 Applicable to single vane type only

A special end is machined onto the long shaft, and a through hole

is drilled into it. Female threads are machined into the through hole,

whose diameter is equivalent to the pilot hole diameter.

* The maximum L2 dimension is, as a rule, twice the thread size.
(Example) For M5: L2 = 10mm

* Applicable shaft type: W

(mm)
Size
50 | 63 | 80 | 100
. Thread
Lo M5 24.2|04.2 (@42 | —
I
& M6 — | 85 | #5 | @5
—
Q=M:121 il M | —1—|— |68

Symbol: A24 Double key

Keys and keyways are machined at 180° of standard position.

« Applicable shaft type: W
 Equal dimensions are indicated by the same marker.

- -
-'l\—'

la—

‘ (mm)
Size i i

ﬁ ! Key Key dimension LL

T\ dimensions 50 4x4x%x20

63 5x5x25

T
5
@ 80 5x5x36
100

7X7x40

Double shaft

Symbol: A13 Applicable to single vane type only

Shaft with through hole
* Applicable shaft type: W

dli=g 73
(mm)
Size dl
50 @4 to @5
63 24 to 26
80 @4 to 6.5
100 25 to 88

Symbol: A16 Applicable to single vane type only

A special end is machined onto both the long and short shafts, and a

through hole is drilled into both. Female threads are machined into the

through holes, whose diameter is equivalent to the diameter of the pilot

holes.

* The maximum L1 dimension is, as a rule, twice the thread size.
(Example) For M5: L1 = 10mm

« Applicable shaft type: W

« Equal dimensions are indicated by the same marker.

N (mm)
Ql=MC 1) Size
— 50 | 63 | 80 | 100
v Thread
[ M5  |g4.2|p4.2|g42| —
- M6 — | 85 | @5 | 85
—
Ql =y M8 — — — |26.8
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Series CRB 1 (sizes: 50, 63, 80, 100)
Simple Specials
-XA31 to -XA46: Shaft Pattern Sequencing 2

Simple Specials System (a system for Made to Order) will be used for Shaft Pattern Sequencing (for
ordering). (Refer to Features 3.) Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing 2 -XA31 to XA46

Applicable shaft types: J,K, S, T, X, Y, X

» Shaft type
J
K
S
Refer to
I page 71.
X
Y
Thread Port type Z Connecting port position
Without auto switch re18[3 P —| xasiazc1 |
L o
Wlth auto switch . CD RB1B P T79L|—| XA31A32C1 | (a)
T o
With solenoid valve Vane type Shaft pattern O
(Refer to page 70.) Rotati ) sequencing symbol
otation
Shaft type Auto switch
3 Size
T Refer to page 71.
. ()
Patterned sequence ordering E
25
: £
Shaft Pattern Sequencing £m
=}
" ) o
» Axial: Top (long-shaft side) * Double shaft §Q
Symbol Description Shaft types |Applicable sizes Symbol Description Shaft types|Applicable sizes 3
XA31 Shaft-end female threads S, Y 50 XA39 L[ Shaft through hole S, Y 50 i
XA33 Shaft-end female threads J KT 63 XA40 LI Shaft through hole K, T
XA35 Shaft-end female threads X, Z XA41 LShaft through hole J, X, Z 63
XA37 Stepped round shaft J KT 80 XA42 LI$haft through hole + Shaft-end female threads S, Y 80
XA45 Middle-cut chamfer J KT 100 XA43 LI $haft through hole + Shaft-end female threads | K, T
« Axial: Bottom (short-shaft side) XA44 LI Shaft through hole + Shaft-end female threads | J, X, Z 100
Symbol Description Shaft types |Applicable sizes [These specifications are not available for rotary actuators with —
XA32 1| shaft-end female threads S, Y 50 auto switch unit and/or angle adjuster. m
XA34 1| shaft-end female threads KT 63 o
XA36 L1| Shaft-end female threads J, X, Z O
XA38 L1 | Stepped round shaft K 80
XA46 L1| Middle-cut chamfer K 100
Combinations
XA[J combinations XA, XCUI combinations
Symbol Combination Combination other than -XAL], such as Made to Order (-XCLJ), is also available.
XA31 | XA31 [These are shaft types that Refer to pages 82 and 83 for detailed description of Made to Order.
XA32 [ can be combined. L Shaft types | XA31
XA33 — XA33 Symbol Description JKS.T.X. Y. Z|to XA46
XA34 — [ XA34 XC1 |Add connecting port ) [ )
XA35 — — — XA35 XC4 |Change of rotation range and direction [ [ ]
XA36 — Jt! — X, Z XA36 XC5 |Change of rotation range and direction [ ) [ ]
XA37 — — K, T — JET | XA37 XC6 |Change of rotation range and direction [ [ )
XA38 — [ ) — — — (] XC7 |Reversed shaft J, S, T,X —
XA45 — — Kt — g — XA45 XC26 | Change of rotation range and direction [ [ J
XA46 — [ ) — — — [J [ XC27 |Change of rotation range and direction [ [ )
Combinations of XA39 to XA44 with others are not available. XC30 |Fluorine grease (] °
A combination of up to two XALs are available. [These specifications are not available for rotary actuators with
Example: -XA1A24 auto switch unit.
A total of four XAJ and XCL combinations is available.
Example: -XA1A24C1C30
-XA2C1C4C30
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Series CRB1

Axial: Top (Long-shaft side)

Symbol: A31 Machine female threads into the long shaft.

» The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 = 6mm
* Applicable shaft types: S, Y

g o
QL=Mi x (mm)
Gy . o1
| « N,
. | Size S ‘ Y
50 M3, M4, M5
‘/ 63 M4, M5, M6
80 M4, M5, M6
100 M5, M6, M8

Symbol: A33 Machine female threads into the long shaft.

* The maximum dimension L1 is, in as a rule, twice the thread size.
(Example) For M3: L1 = 6mm
« Applicable shaft types: J, K, T

N (mm)
o| QL=M 1] % Q1
x4 Size | J K ‘ T
g 50 M3, M4, M5, M6
d } 63 M4, M5, M6
™ 80 M4, M5, M6, M8
— 100 M5, M6, M8, M10

T
Symbol: A35 Machine female threads into the long shaft.

» The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 = 6mm
« Applicable shaft types: X, Z

rap o
s
QL=M!11] Wl e
\| 3| = = (mm)
ﬂ 1” . %’%
Size X z
i 50 M3, M4, M5
‘ 63 M4, M5, M6
80 M4, M5, M6
- 100 M5, M6, M8

Symbol: A37 The long shaft can be further shortened by
machining it into a stepped round shaft. (If shortening the shaft is not
required, indicate " ["for dimension X.)
« Applicable shaft types: J, K, T
 Equal dimensions are indicated by the same marker.

(If not specifying dimension C1, indicate "["instead.)

Axial: Bottom (Short-shaft side)

Symbol:
ymbol: A32 Machine female threads into the short shaft.

* The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M4: L2 = 8mm
* Applicable shaft types: S, Y
o
) ! .
Y axis S S axis (mm)
g — —
o~ ! T |k 3 Q2
~N] - &,
[a— | T Size % S Y
H - i g 50 | M3, M4, M5,M6 | M3, M4, M5
1
N N ) 63 | M4, M5, M6 | M4, M5, M6
WS +
QR=Mo2 p=miza | 80 | M5, Ve, Mg | M4, M5, M6
100 | M5, M6, M8 M0 | M5, M6, M8
Symbol: A34 Machine female threads into the short shaft.
* The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M3: L2 = 6mm
« Applicable shaft types: K, T
o
S Kaxis T axis (mm)
| g % 2
| — %,
Ny A ’ m | Size % K T
1N L L
UL T = 50 M3, M4, M5, M6
I 1o et 63 M4, M5, M6
Q2=Mc__, Q2=ML__ |
:1 80 M4, M5, M6, M8
- 100 M5, M6, M8, M10

(Example) For M3: L2 = 6mm
 Applicable shaft types: J, X, Z

Symbol: A36 Machine female threads into the short shaft.

* The maximum dimension L2 is, as a rule, twice the thread size.

o
N Bl
I ey _ (mm)
Xaxis (| ¥ @l 1| J, Z axis 02
]+ |7 ! Y%

C I S sy % [z
D ’ﬂjﬂ‘ 50 | M3, M4, M5, M6| M3, M4, M5
Q2=McC_) 63 M4, M5, M6 | M4, M5, M6

Q2=M{ID) @ 80 | M4, M5, M6, M8| M4, M5, M6
100 |M5, M6, M8, M10| M5, M6, M8

required, indicate "[for dimension Y.)
 Applicable shaft type: K

(If not specifying dimension C2, indicate "

» Equal dimensions are indicated by the same marker.

[Minstead.)

Symbol: A38 The short shaft can be further shortened by

machining it into a stepped round shatft. (If shortening the shaft is not

&, |
c. (mm) T ‘ ]
N
N Di=g' S X L1 max. D1 Fa - (mm)
== @% I Size Y L2max.| D2
size &3 [k | T[a[k[T]s[k][T & g ! 50 |410395| Y-3 |3t0119
¢ L 50 |4t0395| X-3 |3t0119 N> i :
! L en 63 |4t045| Y-3 [3t014.9
w1 63 | 4t045 X-3 | 3t014.9 < D2=g!
4 e =8 3 80 410535 Y-3 [31016.9
=] n| 80 |4t535| X3 |3t016.9 N
‘ x ¢ 100 [5t065| Y—4 [3t024.9
1 100 | 5t065 X-4 | 31024.9
T
80 svC
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Axial: Top (Long-shaft side)

Symbol:
Y A4S The long shaft can be further shortened by

Simple Specials Series CRB.Z

Axial: Bottom (Short-shaft side)
The short shaft can be further shortened by

machining a middle-cut chamfer into it. (The position of the chamfer is g‘aan(igigisn?hg Q;%‘gg;gtgnceh;‘mfer into it. (The position of the chamfer is
at the standard keyway.) ; L . - " . .
(If shortening the shatft is not required, indicate "["for dimension X.) (f s_hgrtenlng the_ s_haft '_S not reqwred, indicate "[“for dimension Y.)
« Minimum machining dimension is 0.1mm. . Mlnlmum machining dimension is 0.1mm.
« Applicable shaft types: J, K, T (mm) * Applicable shaft type: K o)
ra|rAa mm
Ll % X | Wi |L1max|L3max. ‘ I, size| Y | w2 [2max]iamax
—1""n 1nin . Do . ‘rw rAa
Wi=. - 0| size &3 [Kk[T|a[k[T]s[k[T[a]x[T ol 50 [1150395(1t06] Y=3 [L2—2
50 — - mn
115085| 1106 | X3 | L1-2 Stql iy 63 | 125045 1075 v-3 [12-2
O 63 = —
i s T (e I (e 80 [135t0535[11085| Y3 |L2—2
80 51053 . —, ~
" 1350535| 11085 | X-3 | L1-2 W2 100 | 1851065 [Lt0125| Y=4 |L2-2
‘ 100 |185t065|1t012.5| X-4 L1-2
. (mm)
A Caution Size | WLW2 |L1-13 L2-L4 Size | WLw2 |L1-13 L2-L4
For the shaft patterns A45 and A46, a middle-cut chamfer may interfere
with the center hole if the W1/W2 dimensions and (L1-L3), (L2-L4) 50 45106 | 21055 80 | 651085 | 21065
dimensions are less than what are shown in the tables at right. 63 6t07.5 2103 100 |105t0125 2t06.5
Double shaft
Symb0|:A39 Applicable_ FO single vane type only Symbol: A40 Applicable to single vane type only
Shaft with through hole (Additional machining of S, Y shaft) Shaft with through hole (Additional machining of K, T shaft)
* Minimum machining diameter for d1 is 0.1mm. « Minimum machining diameter for d1 is 0.1mm.
« Applicable shaft types: S, Y * dl1 =d3 for sizes 20 to 40. « Applicable shaft types: K, T
di=g b di=pi (mm) dl=g!] dizo!ll] ()
% d1 % d1
Size S | Y Size & K | T
50 @4 to 85 50 @410 5.5
63 @4 to @6 63 @4 to @6
= 80 @4 t0 96.5 U ! 80 @4 10 7.5
S axis T axis
100 25 to @8 100 25 to @10
Y axis K axis
Symbol: A41 Applicable to single vane type only Symbol: A42 Applicable to single vane type only
Shaft with through hole A special end is machined onto both the long and short shafts, and a through
* Minimum machining diameter for d1 is 0.1mm. hole is drilled into both shafts. Female threads are machined into the through
« Applicable shaft types: J, X, Z holes, whose diameter is equivalent to the diameter of the pilot holes.
» The maximum L1 dimension is, as a rule, twice the thread size.
« Applicable shaft types: S, Y
« Equal dimensions are indicated by the same marker.
dl=g. -l dl=g. ] (mm) Q1=M!_12 Ql=Mi1]
I % di (mm)
sizel 1 | x | z Sizel 50 | 63 | 80 | 100
A >
50 94 t0 85 ¥ mread | S| Y[s]Y|s]|Y[s]Y
63 24 to 26 o M5 |24.2 |g4.2 | 4.2 | 4.2
T —
80 24 to 86.5 Q17— M6 | — | @5 | @5 | @5
-
100 25 to 88 S axis M8 — — — | 6.8

Symbol: A43 Applicable to single vane type only

A special end is machined onto both the long and short shafts, and a through
hole is drilled into both. Female threads are machined into the through holes,
whose diameter is equivalent to the diameter of the pilot holes.

« The maximum L1 dimension is, as a rule, twice the thread size.

« Applicable shaft types: K, T

« Equal dimensions are indicated by the same marker.

Symbol: A44 Applicable to single vane type only

A special end is machined onto both the long and short shafts, and a through
hole is drilled into both shafts. Female threads are machined into the through
holes, whose diameter is equivalent to the diameter of the pilot holes.

« The maximum L1 dimension is, as a rule, twice the thread size.

« Applicable shaft types: J, X, Z

« Equal dimensions are indicated by the same marker.

. . : (mm) Q=M1
Q1=Ml,,3;“; Q1=M__] L E;ZE 50 63 80 100 (mm)
:':.' Thead & K | T K[ T [K[T [K]T i:e R R
M5 | p4.2 | 042 | 4.2 | @42 Thread 2| 3 [X | 2] 3]x| 2] a[x] 2] 9] x|z
M6 @5 @5 @5 @5 M5 @42 | 942 | 942 | 94.2
d ;M8 — | — | 6.8 | 26.8 M6 — | o5 | o5 | o5
K axis © T axis L e M | — | — | — | g68
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series CRBI1 (Sizes: 50, 63, 80, 100)

Made to Order
XC1l,4, 5 6,7, 26,27, 30

Shaft type

W | Standard

J

K

S Refer to

T page 71.

X

Y Connecting port position
Thread Port type 7

o] » -Gl e
Wlth auto switch RBlB@ P m S ||E —|T79L|—|

With solenoid valve Vane type Made to Order symbol
(Refer to page 70.)

XC1C30 |

Rotation Auto switch
Shaft type .
yp Size
W Standard
J Patterned sequence ordering
Refer to page 71.
Z
Made to Order Symbols Combinations
L Applicable shaft types |Applicable Combination
el Description WK S.T.XY,Z | sizes Symbol e T xc2
XC1 | Add connecting port [ J XC1 — [ )
XC4 | Change of rotation range and direction [ ] 50 XC4 [ [
XC5 | Change of rotation range and direction [ J XC5 [ J [ ]
XC6 | Change of rotation range and direction [ ] 63 XC6 [ J [ )
XC7L] Reversed shaft [ ] XC7 [ ] [
XC26 | Change of rotation range and direction o 80 XC26 [ J [ ]
XC27 | Change of rotation range and direction [ ] XC27 [ J [ )
XC30 | Fluorine grease [ ] 100 XC30 [ ] —

[This specification is not available for rotary actuators with auto
switch unit and/or angle adjuster.

Symbol: C1 Add connecting ports on Body (A). Symbol: C4 Change of rotation. (Applicable to single vane type

(An additionally machined port will have an only) ) .
aluminum surface since it will be left unfinished.) Rotation starts from the horizontal line (90° down
from the top to the right side).

End of ?\Q\auon fa/;
rotation 6’

(mm)
(mm) Size Rotation range 8

Body (B) Size Q M N 50

| 50 |Rc1/8| 21 18 63 c e .

0 ] ——— 45°'0,90°'7, 135°73
e 63 |Rcl/8| 27 25 80
e 0 s Body (A) 80 |Rcl/4| 29 30 Key position 100

W 100 |Rc1/4| 38 38 (Start of rotation)

Start of rotation is the position of the key when A port is pressurized.
(Top view from long-shaft side)
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Made to Order Series CRBl

Symbol: C5 Change of rotation. (Applicable to single vane Symbol: C6 Change of rotation. (Applicable to single vane type
type only) only)
Rotation starts from the horizontal line (45° down Rotation starts from the horizontal line (90° down
from the top to the left side). from the top to the left side).
o
Qe’% p End of rotation End of rotation
B & ) %) (mm) S (mm)
§ W Size Rotation range 6 3 Size Rotation range 0
2 tn ”’\ ll‘ 4
3§y 2 =
I \% T oa l45e*® gpett 0+6° T
B ?’5 \{I‘:Z’Q/@ 63 45°75,90° g, 135°7 63 48 s 460
Key position ‘,.‘\ EE— o gt 7 i ———45°"3,90°7g, 135°7,
(Start of rotation) (a3 £ 80 180%0, 225%0 €y position 80
J 100 (Start of rotation) (9pe. 100
A port B port A port
Start of rotation is the position of the key when B port is pressurized. Start of rotation is the position of the key when B port is pressurized.
(Top view from long-shaft side) (Top view from long-shaft side)
Symbol: C7 The shafts are reversed. Symbol: C26 Change of rotation. (Applicable to single vane type
only)
Rotation starts from the horizontal line (45° down N
.. from the top to the right side). (28]
@ange 9,7~ e
o> N
- N U
i NN
% (mm)
[ R (n "\ ll‘ : X
Body|(B) (mm) End of ‘“ﬁ"‘?‘ Size Rotation range 6
3 ) ) @D
Body' (A) ﬂ Size v X rotation @\9“@' 50
L 1 50 395 195 /n\ Key position 63 | 45°'¢, 90°'G, 135°"G
G (Start of rotation) — gq o+4° o+d°
> 63 45 21 A port B port 180°'o, 225% §
80 53.5 23.5 100 N
T (o))
100 56 30 - - _ _ £
Start of rotation is the position of the key when A port is pressurized. cm
(Top view from long-shaft side) 2
. - =0
: . . Symbol: . :
Symbol: C27 Change of rotation. (Applicable to double vane ymbol: C30 Change standard grease to fluorine grease. 8
type only) (Not for low-speed specification.) &
Rotation: 90° Rotation starts from the horizontal
line (45° down from the top to the right side).
End of rotation
i
m
5
Start of rotation is the position of the key when A port is pressurized.
(Top view from long-shaft side)
83
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Series CRB2/CRBU2/CRB1

Rotary Actuator

Component Unit

Auto Switch Unit and Angle Adjuster

Series CRB2/CRBU2  Auto switch unit and angle adjuster can be mounted on the rotary actuator vane type.

Rotary actuator with switch unit Rotary actuator with angle adjuster
CcDbRB2BWI-CIC- CRB2BWUL-CII-C]
CbRru2BwW -1 CRBU2WULI-CI-
Switch unit Angle adjuster
—_—
Single flat (key) @[jk j] j
o ] @ &5l
|— @ Ay J
7 7 ; =
H
_l
Single flat (key)
4 Round head screw 4Cap
Retrofit unit Auto switch unit Retrofit unit Angle adjuster

Rotary actuator with switch unit and angle adjuster
CcbRrB2BWU-CC-O
CDRBU2wULI--]

* Set screw % Joint

Single flat (key) @{%

% Round head screw

Retrofit unit Auto switch unit/Angle adjustment unit

[Hor rotary actuator with switch unit and angle adjuster is basically a combination of a switch unit and an angle adjuster. The items marked
with ¥ are additionally required parts for connection (joint unit parts), and the items marked with 4 will not be in use.

[Use a unit part number when ordering joint unit separately.
Note) lllustrations above show Series CRB2BW.
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Component Unit Series CRBZ/CRBUZ/CRB.Z

Auto switch unit part no.

Each unit can be retrofitted to the rotary actuator.

Angle adjuster part no.

Each unit can be retrofitted to the rotary actuator.

[CAuto switch unit can be ordered separately if the rotary actuator with auto
switch unit is required after the product being delivered. Auto switch itself
will not be included. Please order separately.

Switch block unit part no.

Auto switch unit comes with one right-hand and one left-hand switch
blocks that are used for addition or when the switch block is damaged.

Series Model Unit part no.
CDRB2BW10, 15 | ghthand | P611070-8
' Left-hand [ P611070-9
i Right-hand
Series CRB2 CDRB2BW?20. 30 ight-han PE11060-8
' Left-hand
CDRB2BWA40 Righthand | P611010-8
Left-hand | P611010-9
CDRBU2W10, 15 | ghthand | P611070-8
F i ’ Left-hand [ P611070-9
ree-mountlng Right_hand
type CDRBUZW20,30 [ oo P611060-8
Series CRBU2 eft-han
CDRBU2W40 Righthand | P611010-8
Left-hand | P611010-9
CDRB1BWS50 Right-hand | P411020-8
i Left-hand | P411020-9
Series CRB1 .
CDRB1BWE3, 80, 100 [-~onhand | P411040-8
L Left-hand | P411040-9

[Solid state switch for size 10 and 15 requires no switch block, therefore

the unit part no. will be P611070-13.

O

Series Model Vane type Unit part no. Series Model Vane type Unit part no.
CDRB2BW10 P611070-1 CRB2BWU10 P611070-3
CDRB2BW15 | Single/Double P611090-1 CRB2BWU15 | Single/Double P611090-3
Series CRB2 |_CDRB2BW20 type P611060-1 Series CRB2 |_CRB2BWU20 type P611060-3
CDRB2BW30 P611080-1 CRB2BWU30 P611080-3
Single type P612010-1 Single type P612010-3
CDRB2BWA40 Double type P611010-1 CRB2BWU40 Double type P611010-3
CDRBU2W10 P611070-1 CRBU2WU10 P611070-3
Free-mounting CDRBU2W15 ) P611090-1 Free-mounting CRBU2WU15 ) P611090-3
type CDRBU2W20 | Single/ De"“b'e P611060-1 type CRBU2WU20 S'”g'te’ Double [ pg11060-3
Series CRBU2 | cpDRBU2W30 P P611080-1 Series CRBU2 | cRBU2WU30 ype P611080-3
CDRBU2W40 P612010-1 CRBU2WU40 P612010-3
CDRB1BWS50 P411020-1
_ CDRB1BW63 | S P411030-1
Series CRBL 1= h pB1BWS0 Smglfylr?eoume P411040-1
CDRB1BW100 P411050-1

Auto switch angle adjuster part no.

Each unit can be retrofitted to the rotary actuator.

Series Model Vane type Unit part no.
CDRB2BWU10 P611070-4
e _
Series CRB2 CDRB2BWU20 typ P611060-4
CDRB2BWU30 P611080-4
Single type P612010-4
CDRB2BWU40
Double type P611010-4
CDRBU2WU10 P611070-4
Free-mounting CDRBU2WU15 . P611090-4
Single/Double
~type CDRBU2WU20 type P611060-4
Series CRBU2 | cDRBU2WU30 P611080-4
CDRBU2WU40 P612010-4

Joint unit part no.

Joint unit is a unit required to retrofit the angle adjuster to a rotary
actuator with a switch unit or to retrofit the switch unit to a rotary
actuator with angle adjuster.

Series Model Vane type Unit part no.
CDRB2BWU10 P211070-10

CDRB2BWUL5 | _ P211090-10

Series CRB2 | CDRB28WU20| S"9EDOU® 51106010
CDRB2BWU30 P211080-10

CDRB2BWU40 P211010-10

CDRBU2WU10 P211070-10

Free-mounting | CORBU2WU15 ) P211090-10
type CDRBU2WU20 | Single/Double | ™p311060-10
Series CRBU2 [ cprU2WU30 yP P211080-10
CDRBU2WU40 P211010-10
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series CDRB2/CDRBUZ2/CRB1
Rotary Actuator with Auto Switch

Applicable Auto Switch

Applicable series Switch type Electrical entry
D-90, D-90A .
Reed Grommet, 2-wire
D-97, D-93A
CDRB2BW10, 15 -
! H H [ R
CDRBU2W10, 15 D-S99, D-S99V Grommet, 3-wire (NPN)
Solid state | D-S9P, D-S9PV ]! Grommet, 3-wire (PNP)
D-T99, D-T99V Grommet, 2-wire
D-R73 Grommet, 2-wire
Reed -
CDRB2BW?20, 30, 40 D-R80 Connector, 2-wire
CDRBU2W20, 30, 40 D-s791 Grommet, 3-wire (NPN)
(AR B (0L Solid state | D-S7P ] Grommet, 3-wire (PNP)
D-T79 Grommet, 2-wire; Connector, 2-wire

Rotation Range and Actuation Range

[Operating range: 6m
The range between the position where the auto switch turns ON as the magnet inside the auto
switch unit moves and the position where the switch turns OFF as the magnet travels the same
direction.

[Hysteresis range: 6d
The range between the position where the auto switch turns ON as the magnet inside the auto
switch unit moves and the position where the switch turns OFF as the magnet travels the

opposite direction.
Auto switch @

OFF

Rotation range: 6m

Actuated position: ON

Switch actuation range: 6d

@(OFF)

— V= Magnet
\
Model Operating range: 6m Switch actuation range: 6d

CDRB2BW10, 15 110°
CDRBU2W10, 15 10°
CDRB2BW20, 30 .
CDRBU2W20, 30 %0

CDRB2BW40

CDRBU2WA40 52° 8°

CDRB1BW50

CDRB1BW&63 to 100 38° 7°

Moving Auto Switch Detection Position

[To set the detection position, move the switch to a desired position after loosening the set
screw slightly and retighten the set screw. Do not tighten the screw past the tightening torque
of approximately 0.49N-m as this could damage the switch, and the switch may not stay in

place securely.
Sl screw ;|
=

=
e . i

(CDRBZBWlO, 15) CDRB2BW20 to 40

CDRBU2WI10, 15 CDRBU2W20 to 30
CDRB1BWS50 to 100

O
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series CDRB2/CDRBUZ2/CRB1

Adjustment of Auto Switch

Rotation range of the output shaft with single flat (key for size 40 only) and auto switch mounting position
Sizes: 10, 15, 20, 30, 40

<Single vane>
(CDRB2BW10 to 40) (CDRBU2W10 to 40)

[Solid-lined curves indicate the rotation range of |
the output shaft with single flat (key). When the
single flat (key) is pointing to end of rotation (D, i Ao swiboh
the switch for end of rotation (1) will operate,
and when the single flat (key) is pointing to end
of rotation(2) the switch for end of rotation @will

operate.' o _ B pod _I__DI & pedt B port III_L # pard
[Broken-lined curves indicate the rotation range ——— —

of the built-in magnet. Rotation range of the 1
switch can be decreased by either moving the ‘ﬁ* &"
switch for end of rotation (1) clockwise or mov- "t,' Plotary Bchemtor Jl |

ing the switch for end of rotation@counter- = )

clockwise. Auto switch in the illustrations above |
is at the most sensitive position.

[Each auto switch unit comes with one right- ' o =n sk mhall T
hand switch and one left-hand switch. —_—

g
1 @‘
£=—-
|
CRB2

Faotation: 80° Aalalian: 180"

Free-Mounting Type
CRBU2

K
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series CDRB2/CDRBUZ2/CRB1

Adjustment of Auto Switch

Rotation range of the output key (keyway) and auto switch mounting position
Sizes: 50, 63, 80, 100

<Single vane>
Indization for magnit dinaction (k)

A riet |eves
Magnet
¢ (moided 1o the magrat k)
Hemmgon sockat 58t scrow i.%
(M} LT
i Four chamiars of
rotation axis

[Solid-lined curves indicate the rotation range of
the output key (keyway). When the key is
pointing to end of rotation (1, the switch for end
of rotation (D) will operate, and when the key is
pointing to end of rotation (2), the switch for end
of rotation @ will operate.

[Broken-lined curves indicate the rotation range
of the built-in magnet. Rotation range of the
switch can be decreased by either moving the
switch for end of rotation (1) clockwise or mov-
ing the switch for end of rotation (2) counter-
clockwise. Auto switch in the illustrations above
is at the most sensitive position.

[Each auto switch unit comes with one right-
hand and one left-hand switches.

[The magnet position can be checked with a
convenient P indication by removing a rubber
cap when adjusting the auto switch position.

[Since four chamfers are machined into the axis
of rotation, a magnet position can be readjusted
at 90° intervals.

Rotasian: B0° Ratation: 180° Ratation: 2707

Srwitch for and ol

Endol
FolE g 01

Swich for end ol Swilch for end of
mahon (1 roiafion

>0 ZSVC



Series CRB o _
Auto Switch Specifications

Auto Switch Common Specifications

Type Reed switch Solid state switch
Leakage current None 3 wire: 100pA or less; 2 wire: 0.8mA or less
Operating time 1.2ms 1ms or less
Impact resistance 300m/s? 1000m/s?
Insulation resistance 50MQ or more at 500VDC (between lead wire and case)
CULIREDE vl EgE (bet%/\?ggr:/ g(azldf?/\r/irlerglrr\]c.lmcqase) (betv&ggr? \Ifegg \f/sirrel ei?llg .case)
Ambient temperature —10° to 60°C
Enclosure IEC529 standard IP67, JIS C0920 watertight construction

[T) Electrical entry: Connector type (R73C, R80C) and D-9, D-9LIA, D-A9, and D-A91V are 1000VAC for 1 minute. (between lead wire and case)

Lead Wire Lengths Contact Protection Boxes: CD-P11, CD-P12
Lead wire length indication <Applicable switch types>
(Example) D_9OA D—R73(C), ‘D—F-{80(C), D-9, and D-90JA do not have built-in contact
protection circuits.
Lead wire length A contact protection box should be used in any of the following conditions,
- otherwise, the life of the contacts may be reduced (They may stay on
Nil 0.5m continuously):
L 3m

1. The operating load is an induction load.

[Tead wire length — Switch connection side: 0.5m
Load connection side:0.5m

Z = Sm 2. The length of wiring to the load is 5m or more.
N None 3. The load voltage is 100 or 200VAC.
[Applicable only to °
connector type i~ at o
switches D-LILIC. Specifications 5
Note) Lead wire length: Z (5m) applicable auto switches R0, LI el g’g
Reed: D-90, D-97, D-90A, D-93A, D-R73C, D-R80C Load voltage 100VAC 200VAC 24vDC Zm
Solid state: All types are produced upon receipt of order. Maximum load current 25mA 12.5mA 50mA 3
=20
)
D
[

Part numbers for lead wire with connector
(applicable only to connector type)

Model Lead wire length
D-LCO05 0.5m
D-LC30 3m
D-LC50 5m

Internal circuits

CD-P11 O——¢M 0 OUT Brown (Red)
Choke !

I !

Surge absorber | L coil
I

o——+——————0 OUT Blue (Black)

CD-P12 === ouTH)

1.5%.Choke : Brown (Red)
Zener diodes 1) Coll
] ouT(H)

1

1

__
Blue (Black)

Lead wire colors inside ( ) are those prior to conformity with IEC standards.

Dimensions

Contact Protection Box: Connection

To connect a switch unit to a contact protection box, connect the lead wire
from the side of the contact protection box marked SWITCH to the lead wire
coming out of the switch unit.

The switch unit should be kept as close as possible to the contact protection
box with a lead wire that is no more than 1 meter in length. 91

SVC
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Reed Switches: Direct Mount Type

D-90, D97

Grommet
Lead wire: Parallel cord

Internal circuits

Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

Specifications

D-90 (without indicator light)

Auto switch part no.

D-90

Application Relay, IC circuit, PLC

AC AC AC
Load voltage 5VDC 12v DG 24V DG
Maximum load current 50mA

Internal resistance

1Q or less (including lead wire length of 3m)

D-97 (with indicator light)

OUT(£ :

@ Contact o0 OUT(#)
protection:  Brown [Red]
box H

~

Reed switch

CD-P11
CD-P12 1o OUT(H
. Blue [Black]

Black line |

OoUT(-)
Blue [Black]

Contact protection box
E """""""" H 1~ " Choke coil !
: : ' 0 OUT(+)
s 1 OUT(H) : i Brown [Red]
'3 : ! :
'3 ! H
Vo :
@ H
4 ! !
i LED T Resistor; Black . _________ ;

LED "~ Resistor :

Black
line

Note) Use a contact protection box in either of the
following conditions, as the life of the contacts may
otherwise be reduced (Refer to page 91 for details
regarding contact protection boxes.):
1.The load is an induction load.
2.The lead wire length to the load is 5m or more.

92

A FRGAISS ROy indaaion

b1
-1 Most sansilfee position

28
_||'l':||'|.1il1-ﬂ'|' lighi
- s

O
-

Auto switch part no. D-97
Application Relay, PLC
Load voltage 24VDC
Load current range 5to 40mA
Internal voltage drop 2.4V or less
« Lead wires —— Parallel vinyl cord: 0.5m, 0.2mm? x 2 cores [Brown, Blue (Red, Black)]
Note) Refer to page 91 for auto switch common specifications and lead wire length.
Dimensions
D-90
=1 T
Sos T =
]
" Wost sanstve position
D-97
- I_II'I . Bl b for a0




Reed Switches: pirect Mount Type
D-90A, D-93A

Grommet
Lead wire: Heavy-duty cord

Internal circuits
Lead wire colors inside ( ) are those prior to

conformity with IEC standards. Dimensions
D-90A D-90A &
- >
; [
R VContact | OUT(:) EJ oN
V2 ' protection : Bmwn—[Re d P j|I é a
£/ I wlie— [Tt = & £
Y i CDPLL ! o
e i cpp12 TOOUTE) =0
I ' LTt Blue [Black] a | | g
=T ™ Most sarsitve pasition i
., ’
]
D-93A
pTTTTTTmTmT T :BI’OWI‘I [t
E i[Red] Contact i—oOUT(+)
::‘:9 : : Erotection; Brown [Red]
L A
'3 H ! ! ~ -
18 : CD-P11 D-93A . -
: : CDP12 o [ -
i LEDTResstoiBlue 1 _______.@  oUT() =
[Black] Blue [Black] =

Note) Use a contact protection box in any of the following
conditions, as the life of the contacts may otherwise
be reduced. (Refer to page 91 for details regarding
contact protection boxes.):

1. The load is an induction load.
2.The lead wire length to the load is 5m or more.
3.The load voltage is 100VAC.

Specifications

D-90A (without indicator light)

Auto switch part no.

D-90A

Applicable load

Relay, IC circuit, PLC

AC A AC
Load voltage 5Vpc 12Vég 24V Dg 100Vpc
Maximum load current 50mA 20mA

Internal resistance

1Q or less (including lead wire length of 3m)

D-93A (with indicator light)

Auto switch part no. D-93A

Application Relay, PLC

Load voltage 24VDC 100VAC
Load current range 5to 40mA 5to 20mA
Internal voltage drop 2.4V or less

Indicator light

Red LED lights up when ON

« Lead wires —— Oilproof heavy-duty vinyl cord: 0.5m, 0.2mm? x 2 cores [Brown, Blue (Red, Black)]
Note) Refer to page 91 for auto switch common specifications and lead wire length.

- | ——

T _1_f|
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Reed Switches: Direct Mount Type
D-R73, D-R80

Grommet
Electrical entry direction: In-line

D-0002 D-0001

211
Left-hand type

e

Right-hand type

Internal circuits

Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-R731, D-R732

Contact :—o OUT(+)

protection | Brown [Red]
box

CD-P11

'
'
'
H ~
'
'

‘Reed switch

CD-P12 o 0uT(—)

: ! Blue L_o_._.-----. Blue[Black]

[Black]

D-R801, D-R802

i Contact i ouT(a)
protection ! g0 TRed)
box H
CD-P11
0 OUT()
L-Z20075.0 Blue [Black]

"Reed switch |

94

Specifications

D-R730] (with indicator light)

Auto switch part no.

D-R731, D-R732

Applicable load Relay, PLC

Load voltage 100VAC 24VDC
L\I/Ina(;(ig:én ct)r?gn(:turgr?;; 510 20mA 510 40mA
Contact protection circuit Not available

Internal voltage drop 2.4V or less

Indicator light

Red LED lights up when ON

D-R800L] (without indicator lig

Auto switch part no.

D-R801, D-R802

Applicable loads

Relay, IC circuit, PLC

Load voltage 24VES or less 48V b¢ 100V S
Maximum load current

and load current range 50mA 40mA 20mA
Contact protection circuit Not available

Internal voltage drops 0

Indicator light None

Dimensions

« Lead wires — Oilproof heavy-duty vinyl cord: 0.5m, 0.2mm?2 x 2 cores [Brown, Blue (Red, Black)]
Note) Refer to page 91 for auto switch common specifications and lead wire length.

D-R731: Right-hand type

% S\VC

SOy

D-R732: Left-hand type

o
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Reed Switches: pirect Mount Type
D-R73LIC, D-R80LIC

Connector
Electrical entry direction: In-line

D-OICI00C
b |
=1H He

Right-hand type

Left-hand type

Internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D-R731C, D-R732C

: Contact 5—oOUT +)
1 protection | goun [Red]
1 box !

~

I CDPIL i

‘Reed switch

i CD-P12 oouT (-)
Lo--------1 Blue [Black]

[Black]

D-R801C, D-R802C

. Contact ;—O ouT (+)

=
[5} v
=3 H protecuon
' % ! box Brown [Red]
'8 H ! ~
12 1 CD-P11 |
X ] o OUT (%)
LEDP12 e [Black]

Specifications

D-R73LIC (with indicator light)

Auto switch part no.

D-R731C, D-R732C

Applicable load Relay, PLC
Load voltage 24vDC
Load current range 5to 40mA
Contact protection circuit Not available
Internal voltage drop 2.4V or less

Indicator light

Red LED lights up when ON

D-R80LIC (without indicator light)

Auto switch part no.

D-R801C, D-R802C

Applicable load Relay, PLC
Load voltage 24V75E or less
Load current range 50mA
Contact protection circuits Not available
Internal voltage drops 0
Indicator light None

« Lead wires — Oilpoof heavy-duty vinyl cord: 0.5m, 23.4, 0.2mm? x 2 cores [Brown, Blue (Red, Black)]
Note) Refer to page 91 for auto switch common specifications and lead wire length.

Dimensions

D-R731C: Right-hand type

A LT

el S Pesilion

D-R801C: Right-hand type

Wi | el il o b

A Hemg

gT_

o
0

O
S

youy

D-R732C: Left-hand type

Rediril saarmadvi ool

: -j%| |

D-R802C: Left-hand type

fﬁj@—*

- -|I-.iui|..-:rr:|-.up¢c.-m-
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Solid State Switches: Direct Mount Type
D-S99(V), D-S9P(V), D-T99(V)

2-wire

D-T99

3-wire

D-S99
D-S9P

Rigré-hand fypss  Lafi-hand iypa

D-[199v1  D-1199v2

B

Righil-Fanded Laft-harcked

Auto switch internal circuits
Lead wire colors inside ( ) are those prior to
conformity with IEC standards.

D- 899(V)1 D- 3990/)2

DC (+)
H Brown [Red]

ouT
Black [White]

of switch

; +—oDC ()
--------------------------- ' Blue [Black]

DC (+)
Brown [Red]

35 E
cd :
8% —o OUT
! Black [White]
: L@Z DC (5)
--------------------------- ' Blue [Black]

L~ OUT (+)
' Brown [Red]

Main circuit
of switch
N
N

o=

H O0UT (-)
"""""""""""""" ' Blue [Black]

96

Specifications
D-S99(V), D-S9P(V), D-T99(V) (with indicator light)

Auto switch part no. D-S991 | D-S99V1 | D-S9P1 | D-S9PV1 | D-T991 | D-T99V1

D-S992 | D-S99V2 | D-S9P2 | D-S9PV2 | D-T992 | D-T99V2
Electrical entry direction In-line  [Perpendicular| In-line  [Perpendicular| In-line |Perpendicular
Wiring type 3-wire 2-wire
Output type NPN { PNP —
Applicable load IC circuit, Relay, PLC 24VDC Relay, PLC
Power supply voltage 5,12, 24VDC (4.5 to 28VDC) —
Current consumption 10mA or less —
Load voltage 28VDC or less — 24VDC (10 to 28VDC)
Load current 40mA or less 80mA or less 5 to 40mA

1.5V or less
Internal voltage drop 0.8V or less at 0.8V or less 4V or less
10mA load current)

Leakage current 100pA or less at 24VDC 0.8mA or less at 24VDC
Indicator light Red LED lights up when ON

« Lead wires — Oilproof heavy-duty vinyl cord, 0.5m, 3.4, 0.2mm? x 3 cores [Brown, Black, Blue (Red, White, Black)]
0.2mm? x 2 cores [Brown, Blue (Red, Black)]

Note) Refer to page 91 for auto switch common specifications and lead wire length.

Dimensions
D-S991.: Right-hand type D-S992: Left-hand type
D-S9P1.: D-S9P2:
o2 o e |
. T (] o
%.?'\._ wl."-' ':ﬁ'\-ls . T .
T a3 Faarles Pk - ™ _mocimonal
= | [nwa
A PEEEE ] 5
= = o 3
'_|r:"-_'J' ' I '_,E_' = e
[ 1] SO0
. 15 @22 g Mok
D-T991: Right-hand type D-T992: Left-hand type
P :'. e -
i — &y T
-'5_- .#l’- o o, Pl el J'h'i_ .-n‘.b 15
e _ ope ) siwbaoed
s =iEE=— =
-1 (=
L= '
B raaniing i
D-S99V1: Right-hand type D-S99V2: Left-hand type
D-S9PV1. D-S9PV2: 1]

{1} 1]
[1]] .\_|

034 i b

D-T99V1: Right-hand type D-T99V2: Left-hand type
i
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I Solid State Switches: Direct Mount Type
D-S79, D-S7P, D-T79(C)

Specifications

Grommet, Connector D-S79, D-S7P, D-T79 (with indicator light)
Electrical entry direction: In-line

Auto switch model no. | D-S791, D-S792 | D-S7P1,D-S7P2 | D-T791, D-T792, D-T791C, D-T792C
Wiring type 3-wire 2-wire
Output type NPN | PNP —
Applicable load IC circuit, Relay, PLC 24VDC relay, PLC
Power supply voltage |5, 12, 24VDC (4.5 to 28VDC) —
Current consumption 10mA or less _
Load voltage 28VDC or less — 24VDC (10 to 28VDC)
Load current 40mA or less | 80mA or less 5 to 40mA
Internal voltage drop :(16.58\\//0%538 0.8V or less 4V or less

10mA load current)
Leakage current 100pA or less at 24VDC 0.8mA or less at 24VDC
Indicator light Red LED lights up when ON

« Lead wires — Oilproof heavy-duty vinyl cord, 0.5m, 3.4, 0.2mm2 x 3 cores [Brown, Black, Blue (Red, White, Black)]
0.2mm? x 2 cores [Brown, Blue (Red, Black)]

Note) Refer to page 91 for auto switch common specifications and for lead wire length.

D2 D01 Dimensions
D-S791: Right-hand type D-S792: Left-hand type
D-S7P1: D-S7P2: ©
r (o8
AT >
Lesf-uiel Tl Foekesd] i N
¢t )
¥y < m
Auto switch internal circuits Vol urndsn Sawiae §8
Lead wire colors inside ( ) are those prior to E @
conformity with IEC standards. ] WO 00 E
D-S791, D-S792 =}

1H Wi ==

ouT
Black [White]

Main circuit
of switch

; +—oDC(-)
--------------------------- ' Blue [Black]

DC(+)
Brown [Red]

85 ——0OUT
= ! Black [White]
L@DC(—) D-T791C: Right-hand type D-T792C: Left-hand type
R CRREEEEEERT i Blue [Black] L L7

D-T791(C), D-T792(C %,i,i,,. u...m:ﬁ:’. e
--------------------------- . . : b8 S menadres posrior

|—¢<} +—0 OUT(+)
H Brown [Red]

Main circuit
of switch
N
N

[ o
|

: —o0UT(-)
femmmmmmmsmsssmseieeooes *  Blue [Black]

Z;SVC o7



series CRB2/CRBUZ2/CRB1
Model Selection

Selection Procedure Formulas Selection Example

GOperating conditions

List the operating conditions.

* Model used
« Operating pressure
« Load types

Ts (NIh)

Tf (NIth)

Ta (NIh)
* Load configuration
* Rotation time t (s)

* Rotation Rotary actuator: CRB2BW30-90S; Pressure: 0.5MPa
+ Load weight m (kg) Mounting orientation: Vertical; Type of load: Inertial load Ta
+ Distance between central axis and Load configuration: 60mm x 40mm (rectangular plate)

center of gravity H (mm) . . .
Rotation time (t): 0.3s; Rotation (8): 90°

Load weight (m): 0.15kg
Distance between central axis and center of gravity (H): 30mm

gRequired torque

Confirm the type of load as shown ) Inertial load ;
below, and select an actuator that Szl lelgleE s 10xTa=10x | x W) = 10 x 0.0002 x /0.32
satisfies the required torque. Effective torque > (3 to 5)0f = 0.07N-m < Effective torque OK

« Static load: Ts Effective torque 2 10Ta Note) "I" substitutes for (5), the value for moment of inertia.

* Resistance load: Tf JREURYIES Effective torque W = zt_? (G): Angular acceleration)
« Inertial load: Ta

9 Rotation time

Confirm that it is within the Model R”ftg}'gggg%gg’rgﬁgﬂe%%gge

adjustable range of rotation time. CRB2BW/CRBU2W10, 20 0.031t00.3
CRB2BW/CRBU2W30 0.04 t0 0.3 0.3s/90° OK
CRB2BW/CRBU2W40 0.07 to 0.5
CRB1BWS50 to 100 0.1to1

gAllowabIe load

Confirm that the radial load, thrust Thrust load: m x 9.8 < Allowable load 0.15 x 9.8 = 1.47N < Allowable load OK
load, and moment are within the
allowable ranges.

Allowable load

®Inertial moment

Find the load's inertial moment "I" I =m x (a2+b?)/12 + m x H2 | = 0.15 x (0.062 + 0.042) / 12 + 0.15 x 0.032
for the energy calculation. = 0.0002kg 2

©Kinetic energy

Confirm that the load's kinetic 172 x I x (Dz < Allowable energy

e 1/2 x (0.0002) X (2 x (1/2) / 0.3)2 =

energy is within the allowable - . ; ;

e W = 20/ (Q. Terminal angular velocity) 0.01096J < Allowable energy  OK
0: Rotation angle (rad)

t: Rotation time (s)

Allowable kinetic energy/Rotation time
98 V
ZS\VC



Effective Torque

Model Selections SEries CRBZ/CRB UZ/CRB.Z

Unit: N-m
. Operating pressure (MPa)
Size Vane type
0.15 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
10 Single vane — 0.03 0.06 0.09 0.12 0.15 0.18 — — —
Double vane — 0.07 0.13 0.19 0.25 0.31 0.37 — — —
15 Single vane 0.06 0.10 0.17 0.24 0.32 0.39 0.46 — — —
Double vane 0.13 0.20 0.34 0.48 0.65 0.79 0.93 — — —
20 Single vane 0.16 0.23 0.39 0.54 0.70 0.84 0.99 — — —
Double vane 0.33 0.47 0.81 1.13 1.45 1.76 2.06 — — —
30 Single vane 0.44 0.62 1.04 1.39 1.83 2.19 2.58 3.03 3.40 3.73
Double vane 0.90 1.26 2.10 2.80 3.70 4.40 5.20 6.09 6.83 7.49
40 Single vane 0.81 121 2.07 2.90 3.73 4.55 5.38 6.20 7.03 7.86
Double vane 1.78 2.58 4.3 5.94 7.59 9.24 | 10.89 125 14.1 15.8
Single vane 1.20 1.86 3.14 4.46 5.69 6.92 8.14 9.5 10.7 11.9
50 Double vane 2.70 4.02 6.60 9.21 | 11.8 14.3 16.7 194 21.8 242
Single vane 2.59 3.77 6.11 8.45 | 10.8 13.1 155 17.8 20.2 225
63 Double vane 5.85 8.28 | 13.1 17.9 22.7 27.5 32.3 3710 | 419 46.7
Single vane 4.26 6.18 | 10.4 14.2 18.0 21.9 25.7 30.0 33.8 37.6
80 Double vane 8.70 | 12.6 21.1 28.8 36.5 44.2 51.8 60.4 68.0 75.6
Single vane 8.6 12.2 20.6 28.3 35.9 43.6 51.2 59.7 67.3 75
100 Double vane 179 | 25.2 42.0 57.3 72.6 87.9 103 120 135 150
Load Types
« Static load: Ts * Static load: Ts * Inertial load: Ta
Definition for our purposes: Definition for our purposes: Definition for our purposes:
A load that requires pressing force only, as A load that is affected by external forces such as A load that is actually rotated by the actuator.
friction or gravity. Since the purpose is to move the Since the purpose is to rotate the load, and speed
represented by the clamp. | ! ] ! !
load, and speed adjustment is necessary, allow an adjustment is necessary, allow an extra margin of 10
If the mass of the clamp itself in the drawing extra margin of 3 to 5 times in the effective torque. times or more in the effective torque.
below is considered in the calculations, it should [Actuator effective torque = (3 to 5) x Tf [Actuator effective torque = S x Ta
be regarded as an inertial load. If the mass of the lever itself in the drawing (Sis 10 times or more).
below is considered in the calculations, it should
| be regarded as an inertial load.
(Examp e)_ ) (Example) Friction coefficient: p Accelerating torque calculation
F% o Mass m | F=pmg | Ta =1 (NIh)
b A Movement Static torque calculation 'R Irfwertial momfgé
2 . < oad TH=Fx L () efer to page .
ﬁ F: Pressing force (N) - 0.8m/s? ®: Angular acceleration
-"E Static torque calculation g =9.0mis o= %(rad/SZ)
Ts=Fx L (NH) v
0: Rotation angle (rad)
.;\ t: Rotation time (S)
AR Rotary Actuator

Allowable Load

Application of the load on the axial direction is tolerated if no dynamic load is generated and the values are within what is shown in the
table below. However, avoid such operation that the load is applied directly to the shaft.

O
-

Unit: N
Model Load direction
Fsa Fsb Fr Fsa Fsb
CRB2BW, CRBU2W10 9.8 9.8 14.7 Long-shaft side
CRB2BW, CRBU2W15 9.8 9.8 14.7 ﬂ-‘ l Fr
CRB2BW, CRBU2W20 19.6 19.6 245 q :t:
CRB2BW, CRBU2W30 245 24.5 29.4
CRB2BW, CRBU2W40 40 40 60
CRB1BWS0 196 196 245 Short-shaft side Short-shaftside  Long-shaft side
CRB1BW63 340 340 390
CRB1BWS80 490 490 490
CRB1BW100 539 539 588
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Series CRB2/CRBUZ/CRB1

Inertial Moment

I: Inertial moment kgh?; m: Load weight kg

1.Thin shaft
Position of rotational axis: Perpendicular to the shaft anywhere along
its length

ar
2 2
I=miBe + mG2-
/U\ 3 3
[N |
I Sy7
L | J
~ -
\J//
2.Thin shaft

Position of rotational axis: Through the shaft's center of gravity

a a2
AN I=mbp
£ 5y
NSt
§ | J
~N -
-

3.Thin rectangular plate (rectangular parallelopiped)
Position of rotational axis: Through the plate's center of gravity

4.Thin rectangular plate (rectangular parallelopiped)

Position of rotational axis: Perpendicular to the plate through one end
(also the same in case of a thicker plate)

az
24 p2 +b2
N I:m1IZ!4a1+b +m2D4a22 b
'<\ 4 /ﬁ 12 12
>y |
L | J
~ -

5.Thin rectangular plate (rectangular parallelopiped)
Position of rotational axis: Through the center of gravity and perpendicular
to the plate (also the same in case of a thicker

plate)

2 2

100

6. Cylinder (including thin round plate)

Position of rotational axis: Through the plate's central axis

¢

-~ ~
U,
&S

\‘I’/

TN
~ -V

~ -

|
7. Solid sphere

Position of rotational axis: Through the sphere's diameter

-

l=m

8.Thin round plate

Position of rotational axis: Through the plate's diameter

— r2
I—mDT
TP
Sy 7
L\ | /J
\\L/

|:m1Da?12 +mz2la2+ K
(Example) When the shape of mz is a

-~ U ~N
|<\ g /)l 2r2
|~ sphere, refer to 7 above: w K = mz%
L\ | /J
~Li-

10. Gear transmission

(A)

Number of teeth = a

1. Find the inertial moment Is for
the rotation of shaft (B).

2. Next, Is is entered to find the
inertial moment la for the rotation
of shaft (A) as
la= (%)ZU]B

Number of teeth = b

o
<



Model Selections SEries CRBZ/CRB UZ/CRBl

Kinetic Energy/Rotation Time

Even in cases where the torque required for rotation of the load is small, damage to internal parts may result from the

inertial force of the load.

Take into account the load's inertial moment, kinetic energy, and rotation time during operation when making your model
selection. (The inertial moment and rotation time charts can be used for your convenience in making model selections.)
1. Allowable kinetic energy and rotation time adjustment range

From the table below, set the rotation time within the proper adjustment range for stable operation. Note that slow speed
operation exceeding the rotation time adjustment time range may lead to sticking or stopping of operation.

CRB2BW, CRBU2W: Sizes 10 to 40

CRB1BW: Sizes 50 to 100

2. Inertial moment calculation

Model Allowable kinetic energy (J)| Rotation time adjus}mem range Madel Allowable kinetic energy (J)| Rotation time adjus_tment range
Single vane |Double vane| for stable operation (s/90°) Single vane [Double vane | _for stable operation (s/90°)
CRB2BW10, CRBU2W10| 0.00015 0.003 CRB1BW50 0.082 0.112
CRB2BW15, CRBU2W15| 0.001 0.0012 0.03t00.3 CRB1BW63 0.12 0.16
CRB2BW20, CRBU2W20 | 0.003 0.0033 CRB1BW80 0.398 0.54 0ltol
CRB2BW30, CRBU2W30 0.02 0.04t0 0.3 CRB1BW100 0.6 0.811
CRB2BW40, CRBU2W40 0.04 0.07t0 0.5

Since the formula for inertial moment differs depending on the configuration of the load, refer to the inertial moment calculation

formulas on the preceding page.

3. Model selection

Select models by applying the inertial moment and rotation time that you have calculated to the chart below.

CRB2BW, CRBU2W: Sizes 10 to 40

CRB1BW: Sizes 50 to 100

/1
103 4 10 A4
Z ;r 7
7 2
& 104 /, & 4 7
g = o 8 A/ = o
g = e oo |@ 2 A o O]
< Y 4 0 =102 L LA A A (,,QD T
2.0 yavi Uid o|k = i / Oltl<| 8
o 10 U)DOIC').O @ V.. v.a alzlalgel =
£ —= I;IE,INNW§ £ e momljg%a;
g = B s s 1 1 B T DQQEED. g 4 Oigidi=iz| 22| @
= %% L £/25 58 = 7 A AR HEEEE
[ | /S A2 KR 222 m [ o|lo|lol L5 || 2
£10° EEEEEEHR: £ v/ 7//8 HEHEREEERS
g = SEEEEEEE g10° 72 SEIEEELE
¢ — I REEEE: 7 D 3|2 @
s s FEEEEN v
— 3|8 2 @ xl e f/
— 5150 o) 0] ©
108 1 104
0.03 0.1 03 05 0.1 0.5 1
Rotation time (s/90°) Rotation time (s/90°)
1. <How to read the chart> How to calculate the kinetic energy of the load
« Inertial moment .......... 3.5 x 10 kg2
« Rotation time .............. 0.12s/90° E = l 1 E[A)Z (D —_ 2_9
)
CRB2BW, CRBU2W?20 are selected in this case. 2 t
2. <Calculation example> E: Kinetic energy (J)
Load configuration: A cylinder of radius 0.03m and mass 0.1kg I: Inertial moment of the load (kgh?)
Rotation time: 0.2s/90°
.03?
1=0.1x 0.03 = 4.5 x 10 kg2
In the inertial moment and rotation time chart, find the intersection of Co: Angular speed............ (rad/s)
the lines extended from the points corresponding to 4.5 x 10°kghz2 on 6: Rotation (rad)
the vertical axis (inertial moment) and 0.2s/90° on the horizontal axis ' o
S 180° = 3.14rad
(rotation time). . Rotation ti
Since the resulting intersection point falls within the CRB2BW30 and £ ROtAtION UME oo ()
CRBU2WS30 selection range, CRB2BW30, CRBU2W30, CRB2BWA40, Esb ::Jf“;?‘?ﬁe uzir?dg ]}grisefoljir;ﬁ'i |§r ggcealgrgaut'eaé
or CRBU2WA40 may be selected. mpotion. quiang
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series CRB2/CRBUZ/CRB1
Air Consumption/Required Air Capacity

Air Consumption

Air consumption is the volume of air that is expended by the rotary actuator's reciprocal operation inside the actuator and in the piping
between the actuator and the switching valve. It is required for selection of a compressor and for calculation of its running cost.
[The air consumption (Qcr) required for one reciprocation of a single rotary actuator alone is shown in the table below, and can be used to simplify the

calculation.
Formulas

Qcr: When the internal volume of a rotary actuator varies depending on the A
and B ports, use formula (1).

Qcr=V x (%) X103 Formula (1)
Qcr=2V x ( %) X108 e, Formula (2)
Qcp=2xaxLx Opl D L0 1 Formula (3)
QC =QCR+ QCP...ciiiiiiiiittteeeeee e Formula (4)
Qcr = Air consumption of rotary actuator [L (ANR)]
Qcp = Air consumption of tubing or piping [L (ANR)]
V  =Internal volume of rotary actuator [cm3]
P =Operating pressure [MPa]
L = Piping length [mm]
a = Internal cross section of piping [mm?2]

Qc =Air consumption required for one reciprocation of rotary actuator [L (ANR)]

Required Air Capacity

When selecting a compressor, it is necessary to choose one that has
sufficient reserve for the total downstream air consumption of all
pneumatic actuators. This is affected by factors such as leakage in
piping, consumption by drain valves and pilot valves, and reduction of
air volume due to temperature drops.

Formula
‘ Qc2 = Qc x n x Number of actuators x Reserve factor ............ Formula (5) ‘
[L/min (ANR)]

Qc2=Compressor discharge flow rate
n = Actuator reciprocations per minute
Reserve factor = 1.5 or more

Internal cross section of tubing and steel piping

X X Internal
Nominal size O.D. (mm) 1.D. (mm) cross section
a (mm?)
TJ0425 4 25 4.9
TC10604 6 4 12.6
TU 0805 8 5 19.6
TCJ0806 8 6 28.3
1/8B — 6.5 33.2
TC11075 10 7.5 44.2
TU 1208 12 8 50.3
TJ1209 12 9 63.6
1/4B — 9.2 66.5
TS 1612 16 12 113
3/8B — 12.7 127
TOJ1613 16 13 133
1/2B — 16.1 204

Required air capacity is the volume of air that is required to operate the rotary actuator at a certain speed. It is required for

selection of an air preparation equipment and piping size.

Formula

Qr=30x th— .................................................... Formula (6)

Qr = Required air capacity

[L/min (ANR)]

Qc = Air consumption required for one reciprocation of rotary actuator [L (ANR)]

Formula (4)

t = Rotation time (one-way) of rotary actuator [s]
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Series CRB2/CRBUZ/CRB1

Air Consumption

<Table 1> CRB2, CRBU2, CRB1 Unit: L (ANR)
Vane | . ) Volume: V(cm3) Operating pressure (MPa)
type | SiZe |ROIION e i7ed port A|Pressurized port B| 0.15 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10
essurized po P
) 0.6 10 — | 0.005 | 0.006 | 0.008 | 0.009 | 0.011 | 0013 | — _ _
10 | 180 12 — | 0007 | 0010 | 0.012 | 0.014 | 0.017 | 0019 | — _ _
270 15 — | 0009 | 0.012 | 0.015 | 0.018 | 0.021 | 0.024 | — —_ —
90 10 | 15 0.006 | 0.007 | 0.010 | 0.012 | 0.015 | 0.017 | 0.020 | — — —
15 | 180 2.9 0014 | 0.017 | 0.023 | 0,029 | 0.034 | 0.040 | 0.046 | — _ _
270 37 0018 | 0.022 | 0.029 | 0.037 | 0.044 | 0.051 | 0.059 | — — —
) 36 | 48 0.021 | 0.025 | 0.033 | 0.042 | 0.050 | 0.058 | 0.066 | — — —
20 | 180 6.1 0.030 | 0.036 | 0.048 | 0.060 | 0.072 | 0.084 | 0.097 | — —_ —
270 7.9 0.039 | 0.047 | 0.063 | 0.078 | 0.094 | 0.109 | 0.125 | — _ _
) 85 | 113 0.049 | 0.059 | 0.078 | 0.098 | 0.118 | 0.137 | 0.157 | 0.176 | 0.196 | 0.215
30 | 180 15 0.074 | 0.089 | 0.119 | 0.148 | 0.178 | 0.208 | 0.237 | 0.267 | 0.297 | 0.326
270 20.2 0.100 | 0.120 | 0.160 | 0.200 | 0.240 | 0.280 | 0.320 | 0.359 | 0.399 | 0.439
90 21 [ 25 0.114 | 0.137 | 0.182 | 0228 | 0.273 | 0.318 | 0.364 | 0.409 | 0.455 | 0.500
40 | 180 315 0.156 | 0.187 | 0.250 | 0.312 | 0.374 | 0.436 | 0.498 | 0.561 | 0.623 | 0.685
270 41 0.203 | 0.244 | 0.325 | 0.406 | 0.487 | 0.568 | 0.649 | 0.730 | 0.811 | 0.891
90 30 0.149 | 0.178 | 0.238 | 0.297 | 0.356 | 0.415 | 0.475 | 0.534 | 0.593 | 0.652
100 32 0.159 | 0.190 | 0.254 | 0.317 | 0.380 | 0.443 | 0.506 | 0.569 | 0.633 | 0.696
o | 5o | 180 49 0243 | 0.291 | 0.388 | 0.485 | 0.582 | 0.678 | 0.775 | 0.872 | 0.969 | 1.065
= 190 51 0.253 | 0.303 | 0.404 | 0.505 | 0.605 | 0.706 | 0.807 | 0.908 | 1.008 | 1.109
° 270 66 0327 | 0.393 | 0.523 | 0.653 | 0.784 | 0.914 | 1.044 | 1.174 | 1.305 | 1.435
2 280 68 0.337 | 0.405 | 0.539 | 0.673 | 0.807 | 0.942 | 1.076 | 1.210 | 1.344 | 1.479
a ) 70 0347 | 0.416 | 0.555 | 0.693 | 0.831 | 0.969 | 1.107 | 1.246 | 1.384 | 1.522
100 73 0362 | 0.434 | 0.578 | 0.723 | 0.867 | 1.011 | 1.155 | 1.299 | 1.443 | 1.587
63 | 180 94 0.466 | 0.559 | 0.745 | 0.930 | 1.116 | 1.302 | 1.487 | 1.673 | 1.858 | 2.044
190 97 0481 | 0577 | 0.769 | 0.960 | 1.152 | 1.343 | 1.535 | 1.726 | 1.918 | 2.109
270 118 0585 | 0.702 | 0.935 | 1.168 | 1.401 | 1.634 | 1.867 | 2.100 | 2.333 | 2.566
280 121 0.600 | 0.720 | 0.959 | 1.198 | 1.436 | 1.675 | 1.914 | 2.153 | 2.392 | 2.631
90 88 0437 | 0523 | 0.697 | 0871 | 1.045 | 1.218 | 1.392 | 1.566 | 1.740 | 1.913
100 93 0.461 | 0553 | 0.737 | 0.920 | 1.104 | 1.288 | 1.471 | 1.655 | 1.839 | 2.022
g0 | 180 138 0.685 | 0.821 | 1.093 | 1.366 | 1.638 | 1.911 | 2.183 | 2.456 | 2.728 | 3.001
190 143 0.709 | 0.851 | 1.133 | 1.415 | 1.698 | 1.980 | 2.262 | 2.545 | 2.827 | 3.109
270 188 0933 | 1.118 | 1.490 | 1.861 | 2.232 | 2.603 | 2.974 | 3.345 | 3.717 | 4.088
280 193 0.958 | 1.148 | 1529 | 1.910 | 2.291 | 2.672 | 3.053 | 3.434 | 3.815 | 4.196
) 186 0923 | 1.106 | 1.474 | 1.841 | 2.208 | 2.575 | 2.943 | 3.310 | 3.677 | 4.044
100 197 0977 | 1.172 | 1.561 | 1.950 | 2.339 | 2.728 | 3.117 | 3.506 | 3.894 | 4.283
100 | 180 281 1394 | 1.672 | 2.226 | 2.781 | 3.336 | 3.891 | 4.446 | 5.000 | 5.555 | 6.110
190 292 1449 | 1.737 | 2.314 | 2.890 | 3.467 | 4.043 | 4.620 | 5.196 | 5.773 | 6.349
270 376 1.866 | 2.237 | 2.979 | 3.721 | 4.464 | 5.206 | 5.948 | 6.691 | 7.433 | 8.175
280 387 1.920 | 2.302 | 3.066 | 3.830 | 4594 | 5.358 | 6.122 | 6.887 | 7.651 | 8.415
0 %0 10 — | 0.006 | 0.008 | 0.010 | 0.012 | 0.014 | 0016 | — — _
100 11 — | 0007 | 0.009 | 0.011 | 0.013 | 0.015 | 0017 | — — _
15 |9 26 0013 | 0.015 | 0.021 | 0.026 | 0.031 | 0.036 | 0.041 | — —_ _
100 27 0013 | 0.016 | 0.021 | 0.027 | 0.032 | 0.037 | 0,043 | — —_ —
0 |90 5.6 0.028 | 0.033 | 0.044 | 0.055 | 0.066 | 0.078 | 0.089 | — — _
100 57 0.028 | 0.034 | 0.045 | 0.056 | 0.068 | 0.079 | 0.090 | — — _
o | 30 20 14.4 0.071 | 0.086 | 0.114 | 0.143 | 0.171 | 0.199 | 0.228 | 0.256 | 0.285 | 0.313
g 100 145 0.072 | 0.086 | 0.115 | 0.144 | 0.172 | 0.201 | 0.229 | 0.258 | 0.287 | 0.315
> | 40 20 33 0.164 | 0.196 | 0.261 | 0.327 | 0.392 | 0.457 | 0.522 | 0.587 | 0.652 | 0.718
S 100 34 0.169 | 0.202 | 0.269 | 0.337 | 0.404 | 0.471 | 0.538 | 0.605 | 0.672 | 0.739
8 | 5 [L90 48 0.238 | 0.286 | 0.380 | 0.475 | 0.570 | 0.665 | 0.759 | 0.854 | 0.949 | 1.044
100 52 0.258 | 0.309 | 0.412 | 0.515 | 0.617 | 0.720 | 0.823 | 0.925 | 1.028 | 1.131
63 |90 98 0.486 | 0.583 | 0.776 | 0.970 | 1.163 | 1.357 | 1.550 | 1.744 | 1.937 | 2.131
100 104 0516 | 0.619 | 0.824 | 1.029 | 1.235 | 1.440 | 1.645 | 1.851 | 2.056 | 2.261
0 |0 136 0.675 | 0.809 | 1.078 | 1.346 | 1.615 | 1.883 | 2.152 | 2.420 | 2.689 | 2.957
100 146 0.724 | 0.869 | 1.157 | 1.445 | 1.733 | 2.022 | 2.310 | 2.598 | 2.886 | 3.175
100 |90 572 1.350 | 1.618 | 2.155 | 2.692 | 3.229 | 3.766 | 4.303 | 4.840 | 5.377 | 5.914
100 294 1.459 | 1.749 | 2.329 | 2.910 | 3.490 | 4.071 | 4651 | 5.232 | 5.812 | 6.393
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Series CRB2/CRBUZ2/CRB1
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or
equipment damage. These instructions indicate the level of potential hazard by a
label of "Caution", "Warning", or "Danger". To ensure safety, be sure to
observe ISO 4414 Note 1), JIS B 8370 Note 2) and other safety practices.

A Cautlo N . Operator error could result in injury or equipment damage.

|

|

|

|

| .

I A Warn N g " Operator error could result in serious injury or loss of life.
|

|

|

|

A Dang @I  Inextreme conditions, there is a possible result of serious injury or loss of life.
b oo o e e e o e e e e e e e e e e e e Em Em Em mm Em Em m Em Em e Em e Em e = |
Note 1) ISO 4414: Pneumatic fluid power - Recommendations for the application of equipment to transmission and control
systems

Note 2) JIS B 8370: General Rules for Pneumatic Equipment

/A Warning

1. The compatibility of pneumatic equipment is the responsibility of the person
who designs the pneumatic system or decides its specifications.
Since the products specified here are used in various operating conditions, their compatibility with the
specific pneumatic system must be based on specifications or after analysis and/or tests to meet your
specific requirements.

2. Only trained personnel should operate pneumatically operated machinery and
equipment.
Compressed air can be dangerous if handled incorrectly. Assembly, handling or repair of pneumatic
systems should be performed by trained and experienced operators.

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

safety is confirmed.

1. Inspection and maintenance of machinery/equipment should only be performed after confirmation of safe
locked-out control positions.

2. When equipment is to be removed, confirm the safety process as mentioned above. Cut the supply
pressure for this equipment and exhaust all residual compressed air in the system.

3. Before machinery/equipment is restarted, take measures to prevent shooting-out of cylinder piston rod,
etc. (Bleed air into the system gradually to create back pressure.)

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

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

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

3. An application which has the possibility of having negative effects on people, property, or animals,
requiring special safety analysis.
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series CRB2/CRBU2/CRB1

Rotary Actuator Precautions 1

A I Be sure to read before handling.

Design

AWarning

1. The machinery should be designed to ensure
a safety for load variations, lifting/lowering
operations, or changes in frictional
resistance.

Operating speed will increase, and bodily injury may occur, or
damage to the machinery itself may occur.

. A protective cover is recommended to
minimize the risk of personal injury.

If a driven object and moving parts of an actuator pose a
danger of personal injury, design the structure to avoid contact
with the human body.

. Securely tighten all stationary parts and
connected parts so that they will not become
loose.

Particularly when a rotary actuator operates with high
frequency or is installed where there is a lot of vibration, ensure
that all parts remain secure.

. A shock absorber may be required.
When a driven object is operated at high speed or the load is
heavy, there is a danger of exceeding the allowable kinetic
enegy of the rotary actuator. Therefore, install an external
shock absorber to relieve the impact before reaching the end of
rotation. In this case, the rigidity of the machinery should also
be examined.

. Take into account a possible drop in

operating pressure due to a power outage.
When a actuator is used as clamping mechanism, there is a
danger of work piece dropping if there is a decrease in
clamping force due to a drop in circuit pressure caused by a
power outage. Therefore, safety equipment should be installed
to prevent damage to machinery and bodily injury.

. Take into account a possible loss of power
source.
Measures should be taken to protect against bodily injury and
equipment damage in the event that there is a loss of power to
equipment controlled by pneumatics, electricity, or hydraulics.

. Design circuitry that takes residual pressure
into a consideration when a speed controller
is installed at exhaust side.

If the supply side is pressurized when there is no residual
pressure on the exhaust side, the actuator may operate
abnormally fast and this can cause bodily injury, and/or
damage to equipment.

. Take into account emergency stops.

Design the system so that bodily injury and/or damage to
machinery and equipment will not occur when machinery is
stopped by a manual emergency stop or a safety device
triggered by abnormal conditions such as a power outage.

. Take into account the action of the system
when operation is restarted after an

emergency stop or abnormal stop.

Design machinery so that bodily injury or equipment damage
will not occur upon restart of operation.

When the actuator has to be reset at the starting position,
install safe manual control equipment.

(\l\‘ -

AWarning

10. Do not use this product as a shock
absorbing mechanism.

If abnormal pressure or leakage occurs, there may be a
drastic loss of deceleration effectiveness, leading to danger
of bodily injury as well as damage to equipment and

machinery.
AWarnin g

1. Keep the speed setting within the product's
allowable energy value.

Operating with the kinetic energy of the load exceeding the
allowable value can damage to the product, leading to bodily
injury as well as damage to equipment and machinery.

2. Provide a shock absorbing mechanism when
kinetic energy applied to the product
exceeds the allowable value.

Operation of the actuator exceeding its allowable kinetic
energy can damage the product, leading to bodily injury and
damage to equipment and machinery.

3. Do not perform intermediate stop or holding
operations by trapping air pressure inside
the actuator.

If the operation of the actuator without an external stop
mechanism is stopped at an intermediate position by trapping
air pressure with a directional control valve, the stopping
position may not be hold due to leakage. This can cause bodily
injury and damage to equipment and machinery.

A\caution

1. Do not operate the product at low speeds
that are below the prescribed speed
adjustment range.

Operating at low speeds below the speed adjustment range
may cause sticking and slipping or stopping of operation.

2. Do not apply external torque that exceeds the
product's rated output.

Applying external force exceeding the product's rated output
can damage the actuator.

3. When repeatability of the rotation angle is
required, the load should be directly stopped
externally.

The initial rotation angle may vary even for the actuator
equipped with angle adjustment.

4. Avoid operation with hydraulic system.
Operation on hydraulic systems can damage the product.

5. Allow a torque margin for the actuator when
the load variations are anticipated.

When the actuator is mounted horizontally (i.e., the actuator is
in a lateral direction), load variations can cause adverse effects
to the actuator.
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Be sure to read before handling.

Mounting

Series CRB2/CRBUZ2/CRB1
Rotary Actuator Precautions 2

/A Warning

1.

106

Be sure to keep equipment from rotating any
more than necessary when the angle is
adjusted by supplying pressure.

When the angle is adjusted by supplying air, the actuator may
rotate and fall during the adjustment depending on its mounting
orientation. This can cause bodily injury and damage to
equipment and machinery.

. Do not loosen the angle adjustment screw

beyond the adjustment range.

Loosening the angle adjustment screw past the adjustment
range can cause the screw to come out causing bodily injury
and damage to equipment and machinery.

. Do not allow external magnetism near the

actuator.

Since the auto switches are sensitive to magnetism, external
magnetism in close proximity to the actuator can cause
malfunction leading to bodily injury and damage to equipment
and machinery.

. Do not perform additional machining on the

product.

Additional machining of the product can adversely affect
product strength and damage the actuator, leading to bodily
injury and damage to equipment and machinery.

. Do not enlarge the fixed restrictor on the

piping port by remachining.
Enlarging the bore size will increase the rotation speed and

impact force. This can damage the actuator leading to bodily
injury and damage to equipment and machinery.

. Avoid direct connection with output shaft,

but rather align using a shaft coupling with a
sufficient degree of freedom to absorb the
decenter and deflection angle when using on
the load side.

Directly connecting a bearing and output shaft will cause
twisting due to the decenter and deflection angle, and this can
cause a malfunction leading to bodily injury and damage to
equipment and machinery.

. Do not apply loads to the shaft exceeding the

values shown on page 99.

Applying loads exceeding the allowable values to the actuator
can cause the actuator to malfunction and leading to bodily injury
and damage to equipment and machinery.

Load

S Load J

Flexible / \

coupling Bearing

A load up to the allowable radial/thrust load can be applied
provided that a dynamic load is not generated. However,
applications that a load is directly applied to the shaft should be
avoided whenever possible. In order to further improve operating
conditions, methods such as shown in the drawings above are
recommended so that the direct load is not applied to the shaft.

-~
7

Thrust bearing

AWarning

8.

Install external stoppers away from the axis
of rotation.

If the stopper is installed close to the axis of rotation, the
reactive force operating on the stopper due to torque generated
by the actuator itself will be applied to the shaft. This can
damage the shaft and bearing, leading to bodily injury and
damage to equipment and machinery.

Precautions when using external stoppers

When the kinetic energy generated by the load exceeds the limit
value of the actuator, an external absorbing mechanism must be
provided to absorb the energy.

The figure below illustrates the correct mounting of the external
stopper.

External stopper
Extra margin

External stopper

Rotation controlled
by the external
stoppers

Extra margin

Rotation of actuator
without external stoppers

<

SVC

. Operate

External stopper
becomes a fulcrum, and
the load's inertial force is
applied to the shaft as a
bending moment.

If an external stopper is
installed on the shaft side
opposite the load, the
inertial force generated
by the load is applied
directly to the shaft.

A\ Caution

1.

Secure the block of the angle adjustment unit
using the specified torque range.

Using a tightening torque below the specified value can cause
the block to slip out of position and exceed its set angle during
operation.

. Do not wipe the model number on the label

with solutions such as organic solvents.

Using such solutions to wipe the label can erase the model
numbers.

. Do not strike the shaft while the body is

secured, or strike the body while the shaft is
secured.

This can bend the shaft and damage the bearing. Secure the
shaft when installing a load on the shaft.

. Do not step directly on the shaft or the

eguipment installed on the shaft.
Stepping directly on the shaft can damage the shaft and bearing.

the actuator with the angle
adjustment mechanism within the specified
adjustment range.

Operating beyond the adjustment range can cause
malfunctioning and damage to the actuator. Refer to product
specifications for the adjustment range of each product.



Series CRB2/CRBU2/CRB1

Rotary

Air Supply

AWarning

1. Use clean air.

Do not use compressed air which contains chemicals,
synthetic oils containing organic solvents, salt, or corrosive
gases, as this can cause damage or malfunction.

A\Caution

1. Install air filters.
Install air filters at the inlet side of valves. The filtration degree
should be 5um or finer.
2. Install an after-cooler, air dryer,
separator (Drain Catch).

Compressed air that includes excessive drainage or
condensate may cause malfunction of rotary actuators and
other pneumatic equipment. To prevent this, install an after-
cooler, air dryer, or water separator (Drain Catch).

3. Use the product within the specified range
of fluid and ambient temperature.

Take measures to prevent freezing since moisture in circuits
can freeze at, or below 5°C, and this can cause damage to
seals and lead to malfunctions.

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

or water

Operating Environment

AWarnlng

1. Do not use in environments where there is a
danger of corrosion.
Refer to the construction drawings regarding materials of
rotary actuators.
2. Do not use in dusty environments or where
exposure to water and oil spray or splash
are expected.

Actuator Precautions 3

Be sure to read before handling.

AWarning

1. Adjust the speed gradually increasing from a

low speed to the desired setting.

Adjusting the speed from a high speed can damage machinery
and bodily injury.

ACautlon

1. Operate without lubrication from a pneumatic

system lubricator. The actuator can be
operated with lubrication; however, stick-slip
will occur.

A Warning

1.

Perform maintenance inspection according
to the procedure indicated in the instructional
manual. Improper handling and maintenance
may cause malfunctioning and damage of
machinery or equipment to occur.

. Do not disassemble the actuator while the

power and supply air are turned on during
maintenance inspection.

. Conduct suitable function tests after the

product has been disassembled for

maintenance inspection.

Failure to test functions can result in inability to satisfy the
product specifications.

A\ Caution

1.

For lubrication, use the grease specified for
each product.

The use of a lubricant other than specified can cause damage
to seals.
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Be sure to read before handling.

series CRB2/CRBUZ2/CRB1
Auto Switch Precautions 1

Design and Selection

A Warning

1. Confirm the specifications.

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

. Take precautions when multiple actuators are
used close together.

When two or more auto switch actuators are lined up in close
proximity to each other, magnetic field interference may cause
the switches to malfunction. Maintain a minimum actuator
separation of 10mm. (When the allowable interval is specified
for each actuator series, use the indicated value.)

. Keep wiring as short as possible.

<Reed switches>

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 when an auto switch has a built-in contact protection
circuit, if the lead wire length is 30m or more, the rush
current cannot be adequately absorbed and the life of the
switch may be shortened. Contact SMC in this case, as it will
be necessary to connect a contact protection box to extend
the life of the switch.

<Solid state switches>

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

. Monitor the internal voltage drop of the
switch.
<Reed switches>
1) Switches with an indicator light
« If auto switches are connected in series as shown below,
take 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
switches are connected.]

Even though an auto switch operates normally, the load
may not operate.

W

n” auto

}—/O—/O*”’J

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.

Internal voltage
drop of switch

Minimum operating

Supply voltage — voltage of load

O

5.

6.

7.

8.

SVC

2) If the internal resistance of a light emitting diode causes a
problem, select a switch without an indicator light.

<Solid state switches>

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) above.

Also, note that a 12VDC relay is not applicable.
Monitor leakage current.

<Solid state switches>

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.

Do not use a load that generates surge
voltage.
<Reed switches>

If driving a load that generates surge voltage, such as a relay,
use a switch with a built-in contact protection circuit or a contact
protection box.

<Solid state switches>

Although a zener diode for surge protection is connected at the
output side of a solid state auto switch, damage may still occur
if a surge is applied repeatedly. When directly driving a load
which generates surge, such as a relay or solenoid valve, use a
type of switch with a built-in surge absorbing element.

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 safeguard
against malfunctions by providing a mechanical protection
function, or by also using another switch (sensor) together with
the auto switch.

Also, perform periodic inspection and confirm proper operation.
Ensure sufficient clearance for maintenance

activities.

When designing an application, be sure to allow sufficient
clearance for maintenance and inspections.



series CRB2/CRBU2/CRB1

A IAuto Switch Precautions 2
Be sure to read before handling.

Mounting and Adjustment

AWarnlng

1. Do not drop or bump.
Do not drop, bump, or apply excessive impacts (300m/s? or
more for reed switches and 1000m/s? 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 rotary actuator by the auto
switch lead wires.

Never carry a actuator 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 torque range, the
mounting screws, mounting bracket or switch may be damaged.

On the other hand, tightening below torque range 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.

AWarning

1. Avoid repeatedly bending or stretching lead

wires.
Broken lead wires will result from repeatedly applying bending
stress or stretching force to the 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 (such as
contact with other circuits, ground fault, improper insulation
between terminals). Damage may occur due to excess current
flow into a switch.

4. Do not wire in conjunction 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 containing auto switches may malfunction due
to noise from these other lines.

N

5.

SVC

AWarning

Do not allow short circuit of loads.

<Reed switches>

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 switches>

D-FoCI(V), D-FOIW(V) and all models of PNP output type
switches do not have built-in short circuit protection circuits. If
loads are short circuited, the switches will be instantly
damaged, as in the case of reed switches.

Take special care 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 switches>

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 (-).

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

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

<Solid state switches>

1) Even if connections are reversed on a 2-wire type switch, the
switch will not be damaged because it is protected by a
protection circuit, but it will remain in a normally on state. But
reverse wiring in a load short circuit condition should be
avoided to protect the switch from being damaged.

2) Even if (+) and (-) power supply line connections are
reversed 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.

+ Lead wire colour changes
Lead wire colors of SMC switches have been changed in order to
meet NECA Standard 0402 for production beginning September,
1996 and thereafter. Please refer to the tables provided.
Special care should be taken regarding wire polarity during the time
that the old colours still coexist with the new colours.

2-wire 3-wire
Old New Old New
Output (+) Red Brown Power supply (+)]  Red Brown
Output (-) Black Blue GND Black Blue
Output White Black
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series CRB2/CRBUZ2/CRB 1
Auto Switch Precautions 3

A I Be sure to read before handling.

Operating Environment

A\Warning

1. Never use in an atmosphere of explosive

gases.

The construction of auto switches is not intended to prevent
explosion. Never use in an atmosphere with an explosive gas
since 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 actuators will
become demagnetized. (Consult with SMC regarding the
availability of magnetic field resistant auto switches.)

. Do not use in an environment where the auto
switch will be continually exposed to water.

Switches satisfy IEC standard IP67 construction (JIS C 0920:
watertight construction). Nevertheless, they should not be used
in applications where they are continually exposed to water
splash or spray. This may cause deterioration of the insulation
or swelling of the potting resin inside switches and may cause a
malfunction.

.Do not use in an environment with oil or
chemicals.

Consult with SMC if auto switches will be used in an
environment laden 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 a
deterioration of the insulation, a malfunction due to swelling of
the potting resin, or hardening of the lead wires.

.Do not use in an environment
temperature cycles.

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 an environment where there is
excessive impact shock.
<Reed switches>

When excessive impact (300m/s2 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). Consult
with SMC regarding the need to use a solid state switch
depending on the environment.

.Do not use in an area where surges are
generated.
<Solid state switch>
When there are units (such as solenoid type lifters, high
frequency induction furnaces, motors) that generate a large
amount of surge in the area around actuators with solid state
auto switches, their proximity or pressure may cause
deterioration or damage to the internal circuit elements of the
switches. Avoid sources of surge generation and crossed lines.

.Avoid accumulation of iron waste or close
contact with magnetic substances.

When a large accumulated amount of ferrous waste such as
machining chips or welding spatter, or a magnetic substance
(something attracted by a magnet) is brought into close
proximity to an actuator with auto switches, this may cause the
auto switches to malfunction due to a loss of the magnetic force
inside the actuator.

with

AWarning

1. Perform the

following maintenance
inspection and services 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 them 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.

AWarning

1. Consult

with  SMC concerning water
resistance, elasticity of lead wires, and usage
at welding sites.
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