
.qsrrc Rotary Actuator

NCRAI series
Single Rack and Pinion

Compact and Light Weight
Single and Double Shaft
5 Bore Sizes
Air Cushions Available on Both Ends
Auto Switch Capable
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RotaryActuator
Series:NCRAl/nact and Pinion Type

Auto switch available
Rail type mounting allows
switch position to be easily

, adjusted.

Air cushion available
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Series:NCRAI

How To Order

Adluatable cuahlon
C - Both end cushion
Not available on NCRA1BW30

Fotation
<Standard> .<ODtional>

90_ 90o 100 _100o
180 _ 1800 190_.190.

t i l  snal.
rll-. c - Qin^la rvl a..l

.,-|.€IE.eqFFr. 'w - Double rod €nd

W 
tu"b"

Il*.

@l
lffi*",*

With Auto Switch Capability

NC G RA1B
with Auto swllch cap"ou,O J T

-30mm: 90" or 180" onv
Special order onfy

stze-Nom (Torque)
(mm) (inch)

30-13 i16(16.5 in - tbs)
50-2(80in-tbs)
63 _ 2 1/2 (150 in-tbs)
80 - 3 1/8 (270 in-lbs)

tm-4(640 in- tbs)

t. qRAl?q
With Auto Swllch Capsbiliry J | |D-withbuin-inmasner 

J I&-*"-l
See above

Bor€
See above

,f The stsrda|d liead wire length is
18 inches. "L' is addecl for 10loot
long lead wire.
E* A73L D-A73L

t-

@

Parls

M 3 X 0 . 5 X 3

M 3 X 0 . 5 X 5

M 3 X 0 . 5 X 5

M 3 X 0 . 5 X 5

t v l 3 x 0 . 5 x 5
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Symbol

\----D \
l -- ? /
L'..

OperatirE tempe"ature
15 PSI (1 kgflcrn'?)

40 '-140'F(5-60'C)

Tube bqe nm (inch) 300%),soe),63(2

*Kinelic €rEgy is ttle n|ar ab€ob€d enqgD, wfi oplimum €djustn€nt of tle cr.€hion

AirYolume (inch3)

Rotary Actuator
Series:NcRAl/n".x and Pinion rype

Lubrication not required; prelubed at lactory

and lo 200" fiom 1 80' model.

N,lodel
Botdion

90": l , ' tgo' 1@'
lgAlBllv3o 0.45 0.85
l{cRAlo50 1.95 2.n 415
r{cRAl0A3 3.66 7.32 4.09
l,rc8AloS0 13.49 7.51 14.22
ircRA101n 15al 31.61 17.57p
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Series:NCRAI

NCRAAJ/3o, t'lCRAlOsO NCRATO$,80, {n

r{cRAloso lo.2-2
irc8A106s 10.2-3
NCnA1080 lO.2-4

{, 6@essive Rotatim time rnay caus€ stbking.

How To Control
RotationTime
Even a small torque generated by the rotary
actuator, due to inertia, may cause darna€p.
Therefqe, dease conhol rotation time takirE
the moment of inertia ot the load and kinetic
energy into consideration. For further details,
refe. to the Appendices on pages |3 and O.

Note 1) Weigtlt with 2 swirches

Pfessrre to the side irdicated by label B rotales the shaft clockwise, pressu€ to the side hbeled A rciates the shaft countercl@kwise,

l{cnAtB\lv3o l,rcRAroso--10()

o
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Series:NCRAl

Shaft Load

In the stop position, the load can meet the value given in lhe list,
please do not mount the load dircctly to the shaft.
For fouble free operation, the following illushated rnounting rnethods
are recommended.

OPiping should be thoroughly flushed or cleaned io preveflt
cortamination by chip6, cutting oil, dust, etc.

Owhen piping and fittingE are imtalled, care shorld be bken to prercrt
contamination. (Chips fom piping thread, and seal materials.)
ln addition, when wrapping seal tape, please leave 1.5-2 threads
unco\€red on the pipe end.

OFor high speed and large load applications, the actuator absorbs a large
amount ol energy. lt i6 recommended to contact a SMC representative
betore selecting type and model to be used lor such loads.

O Ne\€r enlarge the lixed orifice ot the port An enlarged orifice can easily
lead to actuator damage and failure.

o

fr"u

lvlc&l
direclion

Fsa Fsb
$cRAAUrgt 6

cnAtaso 110 44 44

NcRAlffl 132 44 ffi

NCf,Ant8() 198 44

NCnA1otOO 220 44

nexible cor"ding
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Series.NCRAl

Constnrction I Parts List

NCRA1BI'V3O NcRAlOso-ioo

Pans Llst
Descripiion Material Note

o Body Aluminium alloy Hard alumite

e Cover Aluminium alloy Black alumite

0 Cover Aluminium alloy Black alumite
g Piston Aluminium alloy Chromate

o Piston Carbon steel Nitrided

@ snan OnDmium.Ddybd€nun steel

Rack-assembly Carbon st€61 Nitrided

Stopper Cr. Mb. steel

Stgpper screw Cr. Mb. steel Black dye

Slider Delrin

Parta Llst
Description Material Note

o Connectinq screw Carbon steel
o Bearinq retainer Aluminium alloy Black alumite

a Phillips head screw Steelwire Black

o Bearing
o Hexaqon sockel head cap screvrCr. Mb. steel Black

o Phillip Pan-head scret! Steel wire Black

Hexagon nut Steel wire Black dye

Spring washer Steel wire Black dye

Spring pin Steel wire
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Single Rod End TypeNCRAIOSO

Rod EndlDimensions

- (in parentheses) are the dimensions for rotations of 180', 190".p
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Double Rod End TypeNCRAIOWO

Double Ro d. End / D imensio ns

ONcRAlBrfl3o

.  ,  t a r .

NCRAlBW50-100

qwlfl-

' (in parontheses) are the dimensions for rotations of 180", 190'.
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With Auto Switch:Series NCDRA1

NCDBA!8363- C.A5

& -

@lw
NCDRAIBW3o-O-A7

Applicable Actuator and Switch Model

$,tdt nror*rdtESrldr model ,ir|i'ic'brllgl* €:*!ltil q{ry

30 (1 3/16) RailTyps
DA7 o

Gommd
DA8

,n e), s63 121t2)
00 {3 1/8), 0100 (a) HailTyp€

DA5 O

D-46

o : Available, X: Nol av€ilad€

Re e d Sw ilc h Spe c ific atio ns

[od6l I}472
D{72H

tra?t.
BATTI D Tdl sr80

, &ttdr &r51 t r56 trt6,w D-lft

Applc.ton R€lay,
Sequenc6r

tc
Cir!uil

Felay, S6qu6nc€r,
lC Circuil

Rehy,
Sequencer Relay, Sequencer tc

Circdt
Relay,

Sequ€ncer
Relay, Sequenc€r,

lC Orcuil
Rday,

Seqlericer
lC CircLiil

to.d Ydql 200vAc24VDCl00vAc 4-8VDC24VAC,
DC

48VAC,
DC

l mvAc,
0c 24VDC 21VDC100vAc2mvAc 4-8VDC 24VDC 21UACt

0c 100vAc200vAc 21VDC

lLr. load dfirnL/
bd lt'rtBd rtnEe 5-1omA9l(lrnA 5-ArnA mrnA 50mA 4finA 20rnA 5-20m4 5-20m45-25m45-12.smA20nA 5-40n4 50mA 25mA 125mA *ot
nt rmlwnqc
fiop Max.2.4V 0.8v 0 2.4V Mar(.2.4V 0-7v

Max. 0

hrrlc.b. htip ON: Fed rcnl emining diode O,l: Red lighl €rnifling diod6

ON:Fed rcnt
lmiting diod€
Besl Posilion:

Gren light

ProMon ctctfi
hr ad{lct
ftarar pt

Solid State Switch Specifications

Itodd o€tt .
+l71lv

}'FN
Df'PV ffil* ,8F59 D€IP !$e. ItrrSl T}FsPIT' ce{, 'srli9F

D.ftt{R

Ithilq &xie 2-wie $rirc 24rir€ 3-wirc 2-wie $wire

tuhul NPN PNP NPN PNP NPN PNP NPN NPN

Felay, lC. Sequence Felay, Se$€nce
cdlroller

Belay, lc,

colrlroll€r

Relay, Sequ*lcr Relay,
tc

Rolay, Sequence Fehv, lC,
Sequence controtler

Pder Elhge 5-24VDC 5 -12-24VDC 12-24WC ,12-24Vrc 5-12-24!{}C
(4.5-28VDC)

Curnnl coolanfdon 12mA 1smA 1zmA 15nA 1omA 12mA 1omA

Lo* Yolbge MaI'
28Vrc !0-28VDC 28V0C

of less
24VDC

0F28VDC)
80-260VAC 28VDC 24VDC

(10-28VDC) avDc

Lod al'llr 150m4 100mA 5-100m4 150mA 100m4 5-150mA 5-80m4 mnA 5-40m4 40mA 80mA

hFnrl voltrg. @
f{t'lld 

vdlg. r I\lax.0.8V Mar 3V 0.8v 3V 0.8v 1.5V 2V

Mar.10FA Max. lmA 24VDCrlomA 24VDC:
1mA or l€ss

1ooVACImA
or less

2mVAC:l.5mA
2avDc

1omA or less
24VDC

1fi4 or less
24VDC

lomAorless

Indtcaio| lamp ON: Red liqlt emittiq diode ON: Red liot\t $ffttrnq diode
8sd Po;ton: G€6:n lght

0N: R6d fight

o
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With Auto Switch:Series NCDRA1

R6ed sv ch Luminous diod€ .
era*o- -). RIr-,rniTIi n"a

I /'i\v ' - _ _ + - _

D-A59W

t}F5NTL

D-F59F

D-472.O-472H

r+r
B-6d
Oulput

o
Elack

o{tsd OUT 1

b Diagnoslic ouipul OUT

D.As3 D.A54

D-A64

D-FsP, D.F7P, D-F7 PV D-F5PW

@

D-A56. I}.A76H

(+)
El€crric

D-.J59, D"J79, Drr7gc, D-F7BV

D-480. D.A8OH

fContu*-r

box 
!

I co-Pl1 |
I co-prz I

Il',A67

I

o

D-F59W

r l
lf:r_
rlrtlH-r
r-rad
t l l l

j

D-J51
r @

output

z€n€r diods 
I

iuoft^n-fu0 o-iooil n"o^ @

Surue ab€oter

D-FsBAUD-JsgW

D-F59, D-F79, O-F7NV

L

o
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ircDRAloso-flx)

Sw i tch Mount ing Posit ion Auta S witth I How To CIuW Po sition
D-A7. D4a

o-45. D-A6

Pcilin setlirE
Locen the retaining scr€Mir, shift the switch, set
it at any po€ition to suit your r€ed, rctighten
ihe retaining screw.

Munting
lOThe Swilch should always be connecred

to the load before crnnecting to the
DOU/gr SOUrce.

GD When operating, please take care to a\oid
clamage, or excessive shock to the switch.

O Ne\€r use in a magnetically contaminated
environment.

(, When operating 2 or more actuators with
auto switches in parallel, be sure that the
distance bet\,wen them is 1.6 inch or more.

r€tnAau/3o

Cor act Probction/hternal Orcdt

( )Bhck lead wi€

cD+11

clP12

o

With Auto Switch:Series NCDRAI

Contact Protection Box KeUwW Rotation Range and Auto Switdt Mwnting Position
D-A7 type and D-r'€ type ha\€ no built-in
contact D.otection circuit. Use this box for
induction loads, 16ft(5m) or rno€ of lead wire,
or AC-100V aDolications.

cD-Plr $/vit* cqnecling side
1.sft(0.5m)
Load ccyeclirE site
1.5ft(0.5m)@.P12

o D-A73 & D-A53 0or 24VDC) have a lighr
emitting diode as an indicator light, and
thsrefore, have poladty. lf using 24VDC, the
black lead Wire is (-) side, and the red lead
is (+) side. lf connection is rev€rsed, the
light will not go on ahhough the switch wi
operate.

e Ebctric current should be kept within the
operating current range. lf used at lower
than operaling current, the indicator light will
not lurn on, and if used at higher than
operating current, the indicator light will be
damaged.

O D-A73, D-A54, D-A53 have no problem
with Darallel cgnnections. but in the case of
series @nnection, cars should be taken
since the internal resistancs ol the light
emitting diode causes a large voltage drop.
(about 2vlswitch)

runASvtiD
I$RAi.50
tunAlo63
rtrAlam

*{in parenlheses) are frcr rotation ot 180o.
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I{itlt Auto Switch:Series NCDRAI

With Auto S w it ch / D ime nsions
,-EnsiorE of single rod end with squafe ard flarEe type are on pag€ O Diri€nsiorB of double rcd €nd with key and squre ere on page O

Eingle Rod End:
ircDRAloSo

* (in parentheses) are the dimensions for rotations of 180', 190'.p
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With Auto Switch:Series NCDRAI

Double Rod End:
r.rcDRlBw30

* (in parentheses) are the dimensions for rotations of 180', 190'.

@

p
n
eu

a
ir

e

http://www.pneuaire.com
http://www.pneuaire.com


Series:NCRA1

Ilrryran O: lJ|o|||g|t o{ In€dia and RoHon limeTo Set Rntation.Time
Even a srnall torque gen€rated by tE rolary
actuato.. dr€ to inertia ot tlF load. can cause
dameE to the sttaft and inteinal parb.
Theretore, please set rotation time taldrE the
inenia of the load and kinetic energy into
consideration. fihe values of kinetic en€rgy in
lists O,O and diagram (D will be \€ry helpful
in settirg the rolation time.)

,*Kifletic ensgy Mcushion is fi|ax at6o6ade energy for
optinum adjustrnent cf the orshim needle vEn€

*Exc€ssive ptation lime rnay cause slickir€,

How b Calcdate Enqgy ot tr€ Lod

,=L, r,.t E: Kinetic eneruY (in'lbs)
- 2 - - 

J: Mornerf of inertia(in.lbs.s1

,":?! * r,: Rotation speed (radls)
t ,:FMjon(rad)

18O':314 rad
t : Flotation time (s)

(th,v to rcad graph>
Setting the rotation time tor a 1 inlbs s2 moment of inertia load:Vertically draw a line trom the
value, 1 in.lbs.s2 on the horizontal axis, b the inErsection point with the graph of NCRAlQffi.
From this point horizontally draw a line, which indicates a rotation time of 2.2 sec/90'. Set the
operating speed slower than 2.2 sec/90"

Listo: We Rdtion Tme R€gulalin

c)
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Series:NCRAI

J: i/bnent of in€rtia irFlb6€? W:\Jeigm of load lbs, g:Acc€l€.ation dueto gravity 336 in^l

Position of pivot: Passes thrq€h one end perpendicular to the rod.

Pcition of ftvot: Passesfrough the cefller of graviv pqperdbularto the
rcp.

Position of pivot: Passes thro.€h the center of gravity perpendicular to the
plde. (inclusive of rec'tangular p€rallelftped)

. w d+b',=u4.i.u-a.rt-  s  3 ' s  3

Position ot pivct: Adis

Pcitbn d Fi'/ot: Passes tro{Jgh the c€ntet of gravity, parallel to side b. Posfiql ol fivot: Diameter

Pcitim ol pivot: Fdsses though orp erd perpendicular to the plate. Position ol pivot:

. . . ' ' . . . . '

-  g 2

, W 2 r 2

t=$.4eit!1*ua,+.i+u' - 9 4
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