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Compact Electric ctuators

.Compact, Low Profile
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Stepping Motor and Slide Screw Provide

Multi-point positioning possible: Accuracy to +0.03mm

Ball/Slide screw mechanism is enclosed
t

Choice of motor types
2-phase,/5-phase stepping motor i.s standrrd with optional AC servo motor,

t

Proximity Sensor & Auto switch capable
Auto switch grooves provide flush installation.

I

Precision body installation: +0.07mm
Can be precisely installed even with repeated

removal and reinstallation due to standard
mounting face supplied by NC machining

process and positioning pin hole.

Horizontal Orientation, Low Profile Space
Saving Body, Slide Table With Linear Guide

Series LXF

Max. pay loadr 3ON (ln horlzonlal mounting)

Mar.lhrust: 15N

Max. speed: 200mrv9

Available strokesr 25mm, 50mm, 75mm, l00mm

Staot'
a{ittg/

lTnicknessr 31mm

S.phase stepping motor, screw lead 6
$phas€ stepping molor, screw lead 12

+ 49[E
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t""11,,?# ns Repeatabi I itv to t_!,'!s m m
Horizontal /Vertical Orientation,
Linear Ball Bearing Guide

Series LXP

Max, pay load: 60N (ln horizontal mounting)

Max. pay toad: 50N (ln vertical mounting)

ax. thtust: 220N

Max, speed: 200mm/s

Avallable suokee: 50mm, 75mm, 100mm,
125mm, 15omm, 175mm, 200mm

Horizontal/Vertical Orientation,
Slide Table With High Rigidity Guides

2-phsse steppinq motor, screw lead 1 2

5-pha3. slepping motor, screw le€d 1 2

Series LXS
Max. pay load: l(xtN {ln horizontal mounting)

Max. pay load: 50N (ln vetlical mounting)

Max. thrust: 220N

ilax. speed: 200mn/s

Available strokes: 50mm, 75mm,
10omm, 125mm, l50mm

With High
Rigidity Guides

zfhrse 3tepplng motor, screw lead 1 2

motor, screw lead 1 2

M6dol ' standard 3trqke lrnm) 
' 

I

LXS
50 75 1oo 125 150

2.1 2.3 2.7

Specifications iniroduced in this page are measuled with sMC LCo Series driver. (See page '|{) and 45)
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$8[i8$ [l( cmnaclttecrrn nummr's
series LX Product Variations

Series
Drive
Screw
I ype

Model
Max- Horlzontal

Haytoad
( N )

i\.lax. vedic;l' 'Payq?q
.  r .  l ks i  :

t :  : t l : . :  : : :
: t : i : : t : i ' .

serie!:
LXF:

Ball

Screw

LXFH5BC 30

LXFH5BD 30

Slide

Screw

LXFH5SA 30

LXFH5SB 20 I

Linear ball bearing

Ball

Screw

Slide

Screw

LXP82BC 60 50 220

LXP82BD 60 50 90

, iiFl.r*

60 50 160

\
I

i

6 0 ' . I  l 50 i 70

0 q . . , . 50 6o

i
' 3 0 3o , , , . 3 0

, :

LXPB5SA 40 40 '" .,1
LXPB5SB 2D 2A

High rigidity
l inear  guide

Ball

Screw

Slide

Screw

LXSH2BC 100 50 220

LXSH2BD 100 50 90

LXSH5BC 1 0 0 50 1 6 0

LXSH5BD 1 0 0 50 70

LXSH2SA 90 40 60

LXSH2SB 45 20 30

LXSHSSA 60 20 40

LXSH5SB 30 1 0 20

, \
| '-t 'oo"ot- - | I PLc
I ll'i;!:-,?,.);:-- |
I Driver unit lt lllnm --i -"r I '

I 
r_coo-rrrr l]jj ,Tt-r 

f#posi,ioninsi I
| 

*.!{llll 
). I direction \ j' - - r :____ 

_  _____

4sIrc
System diagram Supply by Lrser
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comFcrnecFic rouilo|'s $.0nie$ ll(
Proilrd tooumr

30
:t0.03.

t0.05

08; 2mm lead

o5 stepping a a a a80 08; 5mm lead

100 08; 6mm lead

200 @8; 12mm lead

:a]8:?lrr in:Faq l :  ' : l
' :S? sleptrr.lS

05 stePping

19!1{11n]!ao .
, , , , t o o 3 . , ,  . ,

a ' ' .a: ', . a , :a : l r : : i : l

: : :  I  iob '  '  ' ,  ' t99;:9i1':i1:t t:
l l l i ,2 .gtepping

o5 stepoinq

O8: 12mm lead

l l l iqq ' i ' '
, , . , , 1 ( } . u 5

asbinriea,i : r iri

30

10.03

10.05

08; zmm lead

o2 stepping

s5 stepping

a I a a a

80 08; 5mm lead

30 08; 2mm lead

80 08; 5mm lead

100 O8; 6mm lead

o2 stepping

@5 stepping

200 08; 12mm lead

100 08; 6mm lead

200 @q 12mm lead

I
a - - - - - - . 1

TeachingBox

I M <- - - - - - - - -iD;;,;; 
uo- 

- - - - - - - -
See Page 40
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Low Pmfils tlEctrh Slide lilE

Specif ications

Stroke(mm) 25, 50, 75, 100
Motol 5-phase stepping motor
Screw(mm) 08, Lead 6 s8, Lead 12 68, Lead 2 s8, Lead 5
Max. pay load (horlzontal orientation) 30N (6.6 rb) 20N (4.4 rb) 30N (6.6 rb) 30N (6.6 rb)
Max. speed 100mm/s 200mm/s 30mm/s 80mm/s
Positioning repeatability :tO.05mm i0.03mm
Type ot guide Linear guide
Operating temperature range s to 4o"C (40-105"F)

Statlc moment
allowance

Pitch (Nm)

Boll  (Nm)

Yaw (Nm) 4

Construction

Com

1 0 Stopper B

Sensor plate Sofl steel Chrcmated

12 Co!pling

1 3 Magnet
14 Damper

l 5 Cushion damper Rubber
t6 Molor cover Fl6sin

l 7 Photo micro s€nsol

I aglc.
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tl0stric lmabr$ $enies t)(F
ur &hdim clnil & D|ju flilir

Greater than 50% duty cycle?

YES:
Use LXF Moptional Ac
servo molor or Sanyo

Denki 10070 D.C. driver

NOT AT ALL:
Use LXF doptional
AC seryo motor

When using a stepping motor actuator must be
operated at less than 50% of duty ratio* independent of
pay load value. Continuous operation time** should be
less than 30 seconds.

'Duty ratio: ratio of actuator operating time and
suspended time in a cycle. lt is calculated by the
formula below.

Duty ratio = {Op€rating time/(Operating ram€ + Suspended rime)} X 100

* Refer to the examples.
.*Continuous operation time: time between the

initiation and the end oJ slider movement

Remark) The operation provisionally ends when
slider turns at the stroke end; the operation
is no longer "continuous".

Examples below show how to acquire duty ratio and possibility
of use.

@
Operalion

Stoppage

Figure 1

Duty rrtb = (t + 1 + 0,8)/ (1 + 0.9 + 1 + 0,8+10 X 100 = 50%
..Possible to us€,

@
Operation

Sloppage

Duty ratio: (4 + 3)/ (4 +0,2+3 +2DX 100 = 75%
'.Not possiblc to use,

Figure 2

4ffi's
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Table receives moment from each direction accordino to cenler of
gravity ot work. Overhang ot work should be within the range shown
in the figures below.

Senies Ufi

W: Applicable load weighl (kg)
L1. L2: Overhang distance to the center of gravily ol work (mln)
a: Acceleralion ot wotk (mmlsecz)
lvle: Kinetic moment

Pitching Yawing Rol l ing

Mep

Series

How to use the graph
1. lt work overhangs to the direction of "L1" or "L2'. 70% of appt|cabte toad weight shown in the graph is rhe upper timit.
2. The graph above shows lhe case of horizonlal orientation of actLrator. ll using in verlical, static moment should NOT exceed slatic moment attowanc€.
3. Above graph is based on caculation; lheretore,lhere may be dilterences lrom values of aclual usage. Saie margin must b€ taken tnto consideration when designing.

See the specifications ot each modelfor static moment allowance.

l l
inar I

\  
_ - _  

l ! '  u  r c
a  w  |  ) o.T ' - -

tleilnic Artuilor$
lfifiBli[ It|onoil lllMmce

Table Deflection

Dellection quantiiy at the point indicated with
arrow in the extended state of slide lable when
load is given to that point.

Deflection quantjiyat the point inclicated with
arrow in lhe extended state of slide lable when
load is oiven to that Doint.' l

I
[ - - ,  T  ]

Oeflection qqantiiy at the poinl F' in the rehacted
stale oi slidelable when load |s given 10 the pont 'A'

t t  r
rer ffi
td-

Lr=150mm

E:
t

9

.1!

60

50

40

30

20

l 0

o  0 .5  1  15  2  2 .5  3
Load (kg)

€+
t'

3

!
!
n
E

1 0

8

6

4

2

a

1 0 STrc'
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tlBclric Aclualom
il|odd srhdi||g [||rt|[d

Criteria of Accelerating Speed (Horizontal Orientation)

A Caution
'Payload should be under the max. payload.
-Accelerating time is decjded per pay load and

reached speed.
'll operatrng beyond the range shown rl lhose

graphs, unit may lunction improperly.
'The data in these graphs represents the LXS

used with ihe Lc6D in hall-slep mode.
'Dala varies depending upon operaling
conditions.

LXFH5SA LXFHSBC

LXFH5SB LXFH5BD

?9rc',,
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S0[i8$ Uff tnmnacrflegtnic mtl||t0l'$
iloiln0rdFBdl$trilm!

Number of Proximity Sensors

Screw lead

'Swilch rail and sensor plate are attached
proximity switch specification. Auto swilch
speciricatjon js nol availabje.

Origin point switch

Proximity Sensor Information
The LX series uses SUNX brand GXL.8F seies micro proximity
sensors. For more informaiton on lhess sensors, pl€as€ vj$it the suNx
websile at ww.sunx-ramco.com

'Units wAh lhe eutflI 'l' are yarled oscillatlrg teqBncy rype. Use ihte type when instrtttng t2mm or
closer to th€ neareat sensor, separato by at least zmm when using three or more sensots.

Type of screw a
m Ball *r"- r

O",u"ro, "n"Of

Type of auto switch

wilh sensor rail, without switch

GXL-8FB (Wire length 1m)
GXL-8F|B (Wne bngth lm)

Detignal6l

SUNX Part Number GXL-8F I GXL-8FB I GXL.EFI I GXL-8FIB

Sensing Type Approach-ON 
I 

Depart-ON 
I 

Approach-ON 
I 

Depad-ON

I varied Ffequency' varied F.equency'

Oulput NPN Open-Colleclor (1 00mA)
Sensing Direclion Front
Sensing Range 2.smm 120% tated), 0-1.8mrn (normal)
Indication Red LED when ON
Cable Length '1m, extendable up to '100m

n@$tE
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Heunis Aclffilors

Type ot auto switch

Screw lead

Origin Home Switch Information
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LCGC series posilioning driver requires an input trom the origin home switch or some
other sensor when homing lhe actuator, The origin home switch can be used for other purposes as well, and likewise
other sensors can be used tc trigger the home position. Please reter to pages 42 and 45 of this catalog for more
information and precautions regarding the optional origin home switch.

$mim t)(F
flol{[0ffir'$lile$mullru

Origin point switch

' Reler ro page 47 ior turther sp€cifications of auto switch-

Applicable driver unit

@src'. '
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Qonioo I Y[offtuu utr comflacltlaclnic Autuilurr
ilomiru lstfldiiltr

How to mount LXF

How to mount actuator
Actuator can be mounted from two directions according to machinery
or $/ork requirements.

Acaution
Aoll should be ar leasl 0.5mrn shorter rhan the max. tightening deplh to prevent
bolr lrcm pressing the body.

Acaution

3:"l"1l"Jl'ffi':':::fflffi:*' "" 
the max tishrenins depth to

How To Operate The LXF
The standard LXF series actuator uses a s-phase uni-polar DC stepper motor, (0.74lo). The motor requires a driver to
move lhe molor based on the input commands. The LXF can be operated with either the LC6D-5O7AD basic stepper
driver or other compatible driver. See pages 31-39 for more information on SMC'S LC6 series drivers,

How to mount work
Work can be mounted on two taces of the actuator.

tQ![C"
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EleGriGlcMflors

LXFH5B

Seiles uff

(30Omm)

ft
hlor-T;+-r-I

"kl
T slot dimensions (21 )

J I shows the location ai which origjn poinl swirch opetales.

0inrmh$l$till$swm

Model N E F

LXFHSB _ - 25 1 5 1 160 138 60 30 (50)

LXFHSB _ - 50 176 145 90 60 (50)

LXFHSB _. 75 6 201 210 188 90 60 100

LXFHsB _ - 100 6 226 235 213 90 60 100

@s[,E rs
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tlsclriD lclltolol,$
0inffsifls . $lid8 $crul{ Tyfr

LXFHSSfI EE r4iil a

&

*l

Thread I Deep

[ ] shows lhe location at which origin poinl switch operales.

t30omm)

aqS{C'
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hwPmfile
tlDD|niD Acilaton

wiflr$uiiles$enies t)(P
Specif ications Brake specifications

9troke (mm) 50, 75, '100, 125,150,175,200

Motor 2-phase stepping motor s-phase steppang motor

Screw (mm) 08, Lead 6 08, Lead 12 @8. Lead 6 s8, Lead 12

Max. pay load (horizonial) 6kg 3kg 4kg 2kg

Max. pay load (vertical) 5kg skg 4l(g 2kg

Max. speed 100mm/s 200mrn/s 'loomrn/s 200mrn/s

Positioning repeatabilily t0.05mm

Type ol guide Linear ball bearing

0perating temperature range 5 to 40'C (No dewing)

. l|h€d.l I tt|of"
1 Motor Stepping motor

Nut
4 Coupling chromated

Bearlng Nickel plated

Body
7 l/lounting plale Soft steel Chromated

Linear ball bea nq

Guide rod Bearinq sleel

1 0 Tube
't1 Sensor Din Slainless st€el
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$eries LJ(P tol||lacltlecFic lfluilors
lolv to $Blffil

Duty ratio

NO:
Use slandard LXS
wilh DC slepper

Greater than 50% duty cycle?

YES:
Use LXS w/optional AC
servo molor or Sanyo

Denki 100% D.C. driver

NOTATALL:
Use LXS Moptional
AC servo motor

LXSH2SB

When using a stepping motor actuator must be operated at
less than 50% of duty ratio independent of pay load value.
Continuous operation time should be less than 30 seconds.

Duty ratio: ralio of actuator operating time and suspended
time in a cycle. lt is calculated by the formula below.

Duty ratio = {Operating time / (Operatlng time +
Suspended time)) X 100

Refer to the examDles.
Continuous operation time: time between the init iation and
the end of slider movement
Remark) The operation provisionally ends when slider turns
at the stroke end; the operation is no longer "continuous".

Figure l
Dury Efo - 1(1 + 1 + 0.8)/(1+0.9 + 1 +0.8+1)l X 100 = 50%

@

@

Stoppage

Figure 2

rc Qglc

Duty lllio - {(4 + 3)/ (4 + 0.2 + 3 + 2D X 100 = 76%
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Elsctllc Aolffilor'$
l||odd Solediru llohod

Criteria of Accelerating Speed (Horizontal Orientation)

LXPB2SA LXPB5SA LXPB2BC

I ri'"5r I , " ., ' _Lli:, 0o" oool

ACaution
Pay load should be under the maximum pay load.

Acceleraijng tjme is decided per pay load and reached speed.

It operating beyond lhe range shown in these graphs, unit may function lmproperly

These graphs consid o{ dala\rhen SMC made DC power supply input lype drlver unil i5 used and the exciiaiion is hall step.

Data varies dependinq upon opelating condilons.

LXPB5BC

,-]]

LXPB5SB LXP85B

@€rrc'rc
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Se|'ie$ [lP c0l||H0tn0phic Aptril0r$
Trblrlrflutio||

Deflection qlaniily al lhe poinl indicated wiirh arrcw rf
rhe  er lended ) ra le  o l  eec ' r ,c  acrLa to , . / "e -  load  L

f *
t__i-r i l
u  - - - - - i -  I I  I

Deflection quantityat lhe poinl indicaled wilh affow ln
lhe erlended srare ol eecu,c a!rualo \,!l-en load,o

l ;

l 5
t 6

t i
] F

zo ?zg{C'
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tleslric Actrfllor$

a
Working fange to l inear bai l  bearing. Use within al lowable thrust.

zoo 
- 

T---*J--

rf
I

IT--- 
-r -- tl

l - r
)  = _ 1 )
, 4  \  t l

1 
-;-- )

Over 100 stroke

Eccentrlc distance: L(mml

75 | 2.47

1oo I zJt 
-

125
1 5 0  '  , , e
1'rC ' 

";

?00 I 1.8,

|  ,  ^ -  - l -  ^ - t  I
I fti-+i-*-t'-1 |
l t  ' +  t r

Non-rotating accuracy of plate

Non-rotatng accurary 0
10.09.

$mies L)(P

Operating condit ions

It|odd $slediru ltleiludl

when LXP is used as lifter

Lateral load allowance

50 to 100 stroke

4SI{C zr
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$0Pi8$ I)(P _ uomlam neouil nctunmrs
loxt Fifl.[r[ $$or tE

L X P
O",u*o, 

"r,"p"fi?'Ic.dffiAil

Screw lead

B
T
I

o.l

a Number ot auto switch
t1--'l-G'l
[?T,,*l
ffi
swltch type

Origin Home Switch Informalion
LX series acluators are available with an optional photo micro sensor as an origin home switch to detect when the
acluator is fully retracted. The LCOC series positioning driver requires an input from the origifl home switch or sorn€
other sensor when homing the actuator. The origin home switch can be us€d for other purposes as well, and likewise
other sensors can be used to trigger th€ home position. Please reter to pages 42 and 45 ot this catalog tor more
information and precautions regarding the optional origin home switch.

Origin point switch

Wilh (Wire length: d.3m)

zz@98
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[oln[0cl tlEclrh Acilntfl'$ $eries Ll0
lotv To lilp - Sliilr S]o], mo

L X P B
e"tuuto, 

"tr"pJ-

Auto gwitch type

' i ' , .

E :

Origin Home Switch Infotmation
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LCOC seies positioning drjver requires an input from the origin home switch or some
other sensor when homing the actuator. The origin home switch can be used for other purposes as well, and likewise

other sensors can be used to trigger the home position. Please refer to pages 42 and ,15 of this catalog for more
intormation and precautions regarding the optional origin home switch.

Origin poinl switch

Wilh (Wire length: 0.3m)

: l 50mm

100mm
125mm
l5Omm

!?6' 175mm

r00. 200mm

' Beier to page 47 torludh€r specrticalions or auto switch.

Ag{c"2"
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How to mount actuator

$0lli0$ UP _ mmFunscmicmuilols
fiot{ n floll|lt u(P

ACaution
Aolt snould be at lead 0.5mm shorler than tbe max. rjghtening deprh ro
prevenl boll lrom pressing the body

How To Operate The LXP
The standard LXP series actuator is availabl€ with either a 2-
phase (2.0A,/o) or a s-phase (0.7A"ie) uni-polar DC stepper
motor. The motor requires a driver to move the motor based
on the input commands. The LXP can be operated with either
the Lo6D-220AD (,2s) or LC6D-507AD {5o) basic srepper
driver, the LCOC-220AD (2o) positioning driver, or other
compatible driver. See pages 40-46 for more information on
SMC's LC6 series drivers.

How to mount work

z+QSNE
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Sel'ies tNPtlec$ic fisuflfiors

LXPB-B-

With brake

C section details

*(

@

)"
o

- l -  E  r --9- I
, 4 .  r l  I

o\zoh i l

7A
86.2

Nol6) Conlacl proleclion
cncuil is requirod
wnenconnecnng

t I shows th€ localjon at which orioin point swilch operales.
Without brake

Cross section BB

l\rodel D F L

LXPB B- -  50
52

1 5 4 231

L X P B - B - . 7 5 173 256

L X P B _ B _ - 1 0 0 204 281

LXPB - B -.125

120 90

246 323

L X P B - B - - 1 5 0 271 348

L X P B _ B _ - 1 7 5 296 373

LXPB_B_-200 321 394
?$rc zs
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S8[i8$ [10 Camraclnectl'icRrrultors
0i|llomiom - $lift $crExi tlE

LXPB S

With brake

I I shows the localion at which origin point swiich operates.
Without brake

C section

Brake electric
circuit

YellowC;-

*1
Y e l l o w O Y ! - - r

Note) Contact prolection
circuit is required
wnen connectng

t 7 3  l

C section detail

Cross section BB

zsQg{c"
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* Wflh one puls€ inpul

Construction

Specifications
" ' 

I lxsrzgA:
Stroke (mm) 50, 75, 100, 125, 150

Motof 2-phase stepping motor s-phase stepping motor

Screw (mm) sg Lead 6 s8 Lead 12 68 Lead 6 eB lead 12

Max. pay load (hofizontal) 9kg 4.5k9 6kg 3kg

Max. pay load (vertical) 4l(g 2ks 2kg .l 
Kg

Max. speed 100mn/s 200mm/s 100mm/s 200mm/s
Posilioning repeatability r0.05mm

Type ot guide High rigidity linear guide

Operating temperature 5 to 40"C (No dewing)

Static
moment
allolvance

Pitching (Nml

Rolling (Nm) 15.7

YalYing (Nm) 7.84

: i iicrtri

Ball screw s8 lead 2mm og lead smm 08 lead 2mm 08 Lead 5mm

l\ra( altoi/abbl Horizontal 100N
|trfqStrt Vertical 50N(220N) 50N{90N} 50N(160N) 50N(70N)

l\rax. speed 30mm/s 80mm/s 30mm/s 80mm/s
Positioning repeatability r 0.03mm r 0.03mm

Min. lead '
Half step 0.0o5mm 0.0125mm 0.002mm 0.O05mm

Full sbp 0 .01mm 0.025mm 0.004mm 0.01mm

@9[c'2,
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Greater than 50% duty cycle?

YES:
Use LXS w/optional AC
servo motor or Sanyo

Denki 10o'/. D.C. driver

LXSH2SA

LXSH2SB

When using a stepping motor actuator must be operated at
less than 50o/o of duty ratio independent of pay load value
Continuous operation time should be less than 30 seconds.

Duty ratio: raiio of actuator operating time and suspended
time in a cycle. lt is calculated by the formula below.

Duty ratio = {Operating time / (Operating time +
Suspended lime)l X 100

Reler to the examples.
Continuous operation time: time between the initiation and
the end of slider movement
Remark) The operation provisionally ends when slider turns
at the stroke end; the operation is no longer "continuous".

@E

@

Stoppage

Figure 1
Dutyr.do=l(1 +1 +0.8)/(1 +0.9+1 +0.8+1JlX10{=509i

Figurc 2

,aQgrc' Dury lat io = ( l+3)/ (1+0:+3+2) X 100.76%

p
n
eu

a
ir

e

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


tlEDlri0 [C[At0n$
lfi[stic th|iHlAll0|lnm0 / AflE 00ll0di0[

Table receives moment from each direction according
gravity of work. Overhang of work should be within the
in the fioures below.

Pitching

Mep

I

Dellection quantity ai the point indicaied with
afiow in the extended state of slide table when
load is given to lhat poinl-

W: Applicable load weighl (kg)
L1, L2: Overhang digtance to the center of gravity of work (mm)
ar Acceleraiion ot wofk (mm/sec2)
Me: Kinetic momenl

Rol l ing

to center ot
range shown

Yawing

tMey

[,4er (

How to use the graph
1. lJ work ovefiangs to the direclion of "L1" or "L2", 70% of applicable load weighl shown in the graph is lhe upper limit.
2. The gfaph above shows the case of horizonta orientation oI actuator. lf using in verlical, statrc moment should NOT exceed slalic momenl allowance-

3. Above graph is based on calc!lationi therelore, there may be dilierences frofi values of actual usage. Safe margin musl be laken inlo considelalion when designing.

Seethe sperilications ol each modellor s1alic momen allowance,

Table Deflection
Delleclion quantily at the point indicated with
arrow in lhe extended state of slide table when
load is given to lhat poinl.

Oelledion quanlily aithe point F in the retracted
slale of s de rab e when load is give- ro the poinl A

I  r _ t  _-P rr tF
I  L ]  ]  F

tr;l=- 
. -;."

1 2 3  4  5

Load (kgl
6 7  8 I

E
_ 6

9 "
. q l

. L 2

. t l

-qsIE zs
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Criteria of Accelerating Speed (Horizontal Orientation)

Criteria of Accelerating Speed (Vertical Orientation)

LXSH5BC

E
E

.of /.

' t

LXSH2SA LXSHSSA LXSH2BC

l t , , , , . - ' , ,  r , , , . ' , , , L L
001 0 'D2 003

L 
.rime 

G)

LXSH2BD

A,Caution
Pay Joad should be undet the maxjmum pay Joad.
Acceleraling time is decided per pay load and reached speed.
lf operaling beyond the range shown in lhese graphE, unll may function impropeiy.
These graphs conslst of daia when SI\,C made DC power supply input type driver unit s used and the excitation is hali step.
Data varies depending upon operating conditions.

€

;

LXSH5BC

: : . : : ;

0.0r a.a2 0 03

\ ; i

zo-49G
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L X S H
o",u",or"n"*-f T

tTlg","""- I
*t,o.l

Screw lead
Sensor plale is atlached with proafiity swilch
specilicalions. wh€n aulo switch and proximi9
swibh are used, specify the part numb€r oi
prox flity swilch after arlo swilch part numb€r,
Ex.) FgN1G2

Proximity Sensor Intormation
Ths LX senes us€s SUNX brand GXL-8F seies micrc Droximitv
s€nsorc. For mors infomaiion on these sensors, pl€ase visit ihe SUNX
w€bsite at www.sunxramco,com

'Uni1s wilh fie sutlix I arc varied o€cillaling lrequency type. Use lhis type when installing 12mm or
clo€erio lhe nearesl sensor. Separaie Wat least 2mm wtlen usingthree or more sensors.

Applicable driver unit

B

,.t. '

SUNX Part Number GXL-8F I GXL-8FB ] GXL-8FI GXL.SFIB

Sensing Type Approach-ON Depad-ON Approach-ON I Depart-oN

I Varied Fr€quency' Varied Frequency'

Output NPN Open-Collector (100mA)

Sensing Direction Front

Sensing Range 2.5mm 120% (raled), 0-'1.8mm (normal)

lndication REd LED WhEN ON

Cable Length 1m, extondable up to 100m

@Sl'rc'st
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Number ot auto switch

Type of auto switch

Screw lead

Origin Point swilch

Origin Home Switch Information
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LC6C series positioning driver requires an input trom the origin home switch or some
other sensor when homing the actuator. The origin home switch can be used for other purposes as well, and likewise
other sensors can be used to trigger the home position. Please refer to pages 42 and 45 of this catalog for more
inlormation and precautions regarding the optional origin home switch.

Wilhout brake

S

'Relerlo page 47 for the fudherauto swilch specilicalions.

szQ$IE'
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How to mount LXS

Sel'ies L)(S
[NTol||ol|ilU$

How to mount actualor
Actuator has s-way mounting method as shown below. Select the
optional method according to your requirements.

ACaution
Bolt should be at least o.smm shorter than the max. lighlening depth to
prevent boll lrom pressing the body.

ACaution
Boll should be a1 least 0.5mm shorler lhan the max. tighleninq deplh lo
prevent boltfrom pressing lhe body.

How to mount work
Work can be mounted on 2-face of actualor bodv.

ACaution
Boll should be al least 0.5mm shoder lhan lhe max. tighiening doplh lo
prevent bol from prcssing lhe body.

How To Operate The LXS
The slandard LXS series actuator is available with either a 2-phase
(2.0A/o) or a 5-phase (0.7l|/s) uni-polar DC stepper molor. The motor
requires a driver to move the molor based on the input commands. The
LXS can be operated with eilher the LCOD-22oAD (2o) or LC6D-
507AD (5o) basic stepper d ver, the LCGC-22oAD (20) positioning driver,
or other compatible driver. See pages 40-46 lor more informalion on
Sl\4C's LC6 series drivers.

@

Eolt
I trlax. tightening deptn

(anm)

LXS [,46x1 7.4\75.5) 1 0

SlllE gs
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L X S H _ B _
With brake

Without brake

Brake electrical circuit

Nole) Conlacl proleclion circuit is
required when connecting brake.

Model D F J K L N

L X S H _ B _ -  5 0 4 6 270 1 7 7 177 6 52 55

L X S H _ B _ . 7 5 4 6 295 202 202 6 47 65

LXSH B -1OO 8 320 227 227 6 47 75

LXSH B -125 4 8 70 345 252 252 6 4 7 85

LXSH _ B .150 6 I 370 277 277 8 47 65

5.8

t-_1
r l o l

:  r = -
tl--

s+ 4g{c'

T-slot A dimensions T-slot B dimensions
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Brake electrical circuit

verro*,14\
I

Y"tto*ld

Nole) Conlact protecUon circuit
i5 rcquired when connecting

o+ts *! o"o+ oeep 3
o

3 l"!l

t\rotor
Photo micro sensor wire(3oomm)

[ ] shows lhe localion al which
ongtn pornr sw cn operates.

Cross section C-C

T-slot B dimensions

Cross section C-C

LxsHnsE
With brake

Without brake

F-Ms Thread 10 Deep

F/2 l)xc 25

Model D f G, I K L !,! I ':"1
6 65 274 1 7 7 1 7 7 6 52 55

-r5

loo
. 6 . 202 202 6

8 65 320 227 227 6 47 75

litzs . 70 345 252 252 6 47

150 6 8 370 277 2 7 7  r 1 65

#i ..
:: fl ffi-i+-sLJ
r€r

T-slot A dimensions
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Note1)Acseromolor isbasca | |yava i |ab le incombna l ]onwihdrverun i iHoweve l , ln thecaseotRe i 'No1to4 ,Se l iesLc1shoudbesepara le |yordered
ofdr iver !n tw i thAcseruomotor .PLeasecontac is [ / l c fo l i t spadn!mberwheno ldenngduetoSpec ia |p rod lc t '

Nole 2i AC seruo rnotor equ pped modeldoes not have molorcover

AC servo motor model external view

x12

$unies tX$

a

100vAc
20OVAC

100vAc
30w

200v

30w
200vAc

AC Servo Motor

100vAc
TS45O1N-rslsotl 

I Nole  1)

l

Applicable Applicable

Tarna€Fwa Sek 
I 2OOVAC

TS45O1N AppLicable L Applicable
3 - . '

TS4501N

I 100vAc MSM2AZ2lA I\4SS2A121P

6 I 200vAc t\,4st!l2AZ21 A l\,tss2A321P Applicable

..:."*-. ] 100vAc lryIleL NIS[,13AzP1A IMSD3Al PlE

MSM3AZPlB MSD3A] PI  E Applicable Applicabre

t " " Jiii'"li Jl'"i.' ii', l 200vAc
wLq9!!. t"!sl,,43AZP r A MSD3A3PlE

F r\4st,i3AzP1B N4SD3A3P1E

r :
lOOVAC

HC-PQ033 NIR-C1OA] Appl icable

HC.PQO33B MR-C10A1 Applicable Applcalrle

200vAc
HC PO033 I\,IFI'ClOA

HC.PQOJ3B tvR-c10A

100vAc
SGI\4E.A38F12 SGDE-A3BP

SG[,1E.A3BF]28 SGDE A3BP Applicable

] 
Yasukawa Eleclnc

2OOVAC
SGME A3AF12 SGDE.A3AP Applicable Applicable

1 A l SGI\,IE.A3AF12B SGDE'A34P

36 sfrc

30w
100vAc x l 5
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Different Actuator Operation Methods
DC stepper motor actuators and AC servo motor actuators are not that different from familiar pneumatic cylinders and actuators.
Electric actuators give you more control and precision, and in return they require more explicit instructions than pneumattc actuators.
Compare the basic ditferences inthe illustrations below.

Pneumatic System
The PLC is programmed to turn the outputs

on or off based on the various inputs. In this
example there is an output to each solenoid on
the pneumatic valve, and 2 inputs from the auto-
switches on the cylinder, for a total of four l/O
points. The solenoid valve directs the air
pressure to move the cylinder piston, and the
auto-switches tell whether the rod is extended
or retracted.

DC Stepper System (LC6C)

The Valve and tubing are replaced with a
driver and wiring. The PLC is programmed like
betore, but the driver is also preloaded (using a
teaching pendant) with different moves, speeds,
and acceleration rates. The PLC then uses l/O
to tell the driver which moves to make, and the
driver reports back when it's done. This gives
you multipoint positioning and speed control of
your actuator.

DC Stepper System (LC6C)

Here too, the valve and tubing are replaced
with a driver and wiring. This time the PLC is
programmed to send out quick pulses instead of
steady ON or OFF l/O. lvlost PLCS have high-
speed pulse outputs built in, and plug-in cards
are available too. This lets you lake total control
over the actuator by pulsing the motor clockwise
and couterclockwise for your moves.

AC Servo System
The AC servo system uses a driver like the

DC stepper system (LC6C) above, but atso has

a controller for automatic acceleration, position,

& velocity control. You preload positions, speeds,

and routines into the controller, and then use the
PLC to run them. The driver uses the controller

instructions to turn the motor, and the encoqer

tells lhe controller the current position. SMC's

LCt is both a controller and driver in one.

+ - - - - - - >

+ +

tlBcfll'icAcumm
$tm!r|||omCmflowylrxl

I er-c Ir l
+ +
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LX Control Methods - LC6C

The LC6C is a easy to use yet full function positioning driver tor 2-phase LX series actuators. Simply pre-program up to

28 incremental or absolute moves and 8 speed proliles using the LCs teaching box. Then select amove using a control

box or l/O from your PLC. The LC6C automatically moves the LX the desired amount, and gives an "all done" output when

complete. To make things easier, up to sixteen LC6C drivers can be preset at once using a single LCs teaching box

See page 40 for more intormation on the LC6C.

ucmtrtilsuds-l[8c

PLC wilh rlo dad or simple conrDr box

saCzg[C'
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LX Control Methods - LCOD

The LC6D is a basic DC stepper motor driver designed especially for 2-phase and 5-phase LX series actuators. LC6D
takes a pulse signal from the PLC counter or other source and excites the motor in full or half steps. The LC6D features
photo-coupler l/O isolalion, an automatic current reduction when the motor is stopped, and an on-demand power down
feature to disengage the motor. The LCOD is rated for a 50o/o duty cycle. 100o/o duty cycle micro-stepping drivers are
available for this series from Sanyo Denki America. or Applied Motion Products.*. See page 45 for more information
on the LC6D

. Contact Sanyo DenkiAmerica at (734)414-8640 tor information on their PMM-lVD-5303'l -10 series driver*. ContactApplied Motion Products at (800) 525-1609 for information on their Si354O series driver/indexer.

U Cmbd ltlsl|[fr.[[80

LXF LXP LXS
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Series LCGC Positioning Driver
. Driver LCGD has built-in Dulse control function

. Position information can be set up to a maximum ot 28 points

. Point movement can be easily accomplished with a PLC, etc.

. Compatible with Series LX electric actuator 2-phase stepping motor

Application examples
Can be used in oDeration Datterns like these.

System configuration

To be provided by customer

4 9 r c "
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How to Order Specifications

LC6C -220 A D

Dimensions

Compatible actuator LXtrD2trtr-!trtrtr!
Power supply 24VDC t 10ol. Max. 3.0A
Number ol setting posilions 28

Position setting method Setting with dedicated teaching box
(LC5-1-T1-02)

Position control method Absolute and incremental moves
Speed: 6 to 200mny's (with feed screw lead of 12mm)

Input signal capacity Optically isolated input
24VDC Max. SmA

Output signal capacity Optically isolated output
Max. 30VDC or less Max. 20mA

Parameter setting Position data setting, Speed acc€leration setting, etc.
Indication LED LED for power supply, LED for alarm
Operating temperature 5 to 40'C

Dedicated teaching box
LC5-1-T1- 02

LC6G22OAD

ffi-

lul.lr;r I

ILI-L-|

ilililililit ilililil[

B B.ts.
B.B-BE

6:i%
\@V

@ @

F::] _

iElllEFffil
El ffi
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Series LCOC
Connecting Example
. Power Connector
Molex lnc. part numb€r 39-01-2180 (receptacle), 39-00-0039
(pins). Uses crimp tool 1'1-01-0014 and pin dxtraction tool
numbe|I l -03-0M4.

(POWER Connector)
(Electric Actuators)

trtrtrtr
MEEre

tslt6ll=7tr-@mmtrfol

r|s

ORIGIN SWITCH (+) 4
i t-----=
i - - l

f(our) 5

t) 6

LllVlT SWITCH (+) 7
I
I

r r -
r l
: l

f(our) B

(1 I

A PHASE (Orange)

24V 1
+,  DC24V

OV

+zQg{C'
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Series LCOC
Connecting Example
. lnterface Connector
Omron part number XG4M-2030

(lnterface Connector)

E-lt4l 1ol1 8l lTd[Z Fa [d [d
trEtrtrtrMtrEM

Viewed from cable side
not PIN side.

Point Input A

Point Input B

Point Input C

Point lnput D

Bank Input #1

Bank Input #2

Bank lnput *3

Emergency Stop Input

Alarm Reset Input

J

6

7

I

1 0

1 2

1 3

1 4

1 6

1 7

'18

1 9

I
I

hput (+) COM

Point Output A

Poirn Output B

Point Output C

Point Output D

READY Output

BUSY Output

Origin Move Complete

Alarm Output

@Stt'+s
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LCOC Program Example
LXS Work Transfer
Below is an example ol a work-transfer program. Move the
actuator out 800 pulses to inspect the first work piece, then
increment out 1,000 pulses three times for the remaining
three work pieces and linally return to home. Use the LCs
teaching box to preset the LC6C with the position and
speecyacceleration information.

Operation DULCOC Actions & Reactions

1 Initialize 1. OV to Emergency Stop input.
2. No alarm output should be on.

Move actuator to origin/home. 1. Set bank 1,2, & 3 inputs otf.
2. Set point A input on.
3. Busy output is on while actuator homes.
4. Busy output turns off, and origin return outpul turns on.
5. Set point A input otf, and point A output turns otf.

3 Load 4 work pieces.

4 Move from home to point A
(800 pulses)

1. Set bank 1 input on,2 & 3 off.
2. Set point A input on.
3. Busy output is on while actuator moves.
4. Busy output turns off; point A output turns on.
5. Set point A input otf, and point A output turns otf.

5 First work piece is inspected.

6 Move from present position to
next piece (incremeni + 1,000
pursesl.

1. Set bank 1 input on, 2 & 3 off.
2. Sei ooinl B inout on.
3. Busy output is on while actuator moves.
4. Busy output turns otf; point B output turns otf.
5. Set point B input otf, and point B output turns off.

7 FeDeat steDs 5 and 6 three more limes.

8 Betum to home. '1. Set bank 1, 2, & 3 inputs off.
2. Set point A input on.
3. Busy output is on while actuator homes.
4. Busy output turns otf, and origin return output turns on.
5. Set point A input off, and point A output turns off.

Return to step #2 to reoeat.

++@g[c'
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How to Order

LC 6 D-12
TT 

-T
Corresponding motor I | |

tTTs"pp"r""i"'-l | |

.".*,."1 |
l- D F'r".'r;'b";tl I

".,,5j;ffJll*fflJ

A D

Motor rated voltage

oriver power supply
l-p-Tr4vpc 1

' '07'cor€sponds to 5-phase lype
'20 cofiesponds to 2'ph6e 1ype.

Specilications

1. ON: ExcitalionlHalf step
2. OFF: Aulo currenl down lunction

olt OFF
Half step Fullslep
Felease Seftng

Aulo current down; Funclion lo automatically reduce 50% Of current output 10 moor when stopped.
Power clown input; Current flovr to motor i5 shut down by this input, and molor goes to non-excilali(

ON

I Lc6942olro
Power supply 24VDC!10y",3A 24VDC!10/",2.54
Excitalion
(Step angle) -

Ful lsrep (1.8')
Half step (0.9')

Ful lstep (0.72')
Half slep (0.36")

Motor currenl 2-olphase i o.7slphase
Input siqnal Photo coupler input (lnput imDedance 330Q)

Max. Input frequency 1okHz at Ful lstep
20kHz at Half step

Function ** Aulo current down". Power down inout
Connecting method Connector
Ambient temoerature 5 to 40'C
Ambient humidity 35 to 85% (No dewinq)

Corresponding
SCtualOr

LXSH25
LXPB2S

LXFH5S
LXSHsS
LXPBSS

'Set by tunciion change switch. Product is sel as shown below when shipped trom factory-

Qglc'cs
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Connecting example

Positioning Lrnit

+24V

GND

c
o
E
F

{i

ql

(l

I

qa @gE
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Auto switch specifications

Auto switch internal circuit

.Lead wire---Oilproot vinyl heavy insutation cable, s2_7, O.15mm, x 3 wire (brown. btack. btue)
0.18mm2 r 2 $,tre tbrown, blrel

.lnslrlalion resisrance--...-5oMQ or more at sOOVDC (Between tead case and cable)

.Withstand voltage------1,OOO VAC for 1 min. (Belween tead case and cabte) .hd[aror tiqhl-_. -Light at ON.Ambrenllemperature--..',10 to 60.C .Operaling time----1 ms or tess

.Shock resistance--1000m ,-s, /1O2c I

Auto switch dimensions

D-F9N D-FgI{/D-F9P/D.F9B

A Caution
Auto swilch mouniing tool
lJse walch maker's screty driver wilh a
gr,p diameter ot 5 lo 6 mm lo tighten
the set screw which is clelive€d with

Tightening torque
The tightening torque shoutd be O.OS to
0 . 1 N m .

o
Blue. o

o

o

o

o

tlgcFic Aolmlot$
$ilil $hlE $tildl 0+0 Ul8/]iliru, 2-ulm

3 wire, NPN oul put

'Allt\e solid slate auto switches are equip€d with indicalor tighl.

(Grip diameter: 5lo 6 mm)

?9{c +z

p
n
eu

a
ir

e

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


ElechicAoUNlo|'$
$dil8h0 $fim hflndior ilil trflmte

3 wire NPN
{Wnen porersource lor switch and load is common.)

3 wire PNP

(When power source for switch and Load is noi common )

Typical PLC (sequence controller) connection circuits

Connect according to the input specification
ol PLC because the conneclion melhod
varies wilh the input specificalion ol PLC.

PLC internalcircuit

AND(serial), OR(pqral!91) connection examples

3 wire NPN/Sink input

3 wire NPN/AND connection

2 wire 2 pcs-/AND conneclion

3 wire NPN/OR connection

2 wire 2 pcsJOR conneclion

When 2 swilches are connecied
by ANO, load vollage willdecrease
at ON and these connections may
cause malfunction of load.
Indication lights up when bolh
swilches are ON.

When 2 swilches are cohnected
as OR, load voltage *,ill increase
at OFF and these conneclions
may cause mallunction.

Load voltage at ON=Supply voltage - Residual voltagex2 pcs.
= 24V-4Vx2 pcs.
=  1 6 V

Example) Supply voltage 24VDC
Switch internalvoltage drop 4V

Load voltage at OFF = Leakage currentx2 pcs.xLoad impedance
=  1mAx2  pcs . x3kQ
= 6 V

Exarnple) Load impedance 3 kft
Switch leakage cureht 1mA

o o

Blue Blue
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Standard photo micro sensor for origin point

Terminal
Brown o

L'

Black OUTPUT

Blue DND(ov) O
'ON while lighl is shaded. ll "L' terminal and
"+' terminal are shorted, it changed to ON while
light is passed.

SVDC to 24VDC -109o, Ripple(p-p) 1oe. or less

SVDC to 24VDC, Load cufient('lc) 100mA, Residual voltage 0.8v or less
sVDC to 24VDC, Load current{1c) 40mA, Rosidualvohage 0.4V or less

-25 to +55"C (At holding: -30 to

Operation: 5lo 85%RH (At holding: 5 to

level circuit

Output cjrcuit

'ln the cas€ of use in voltage oulput, rcsistorshould be in$alled al
'BL' and use load 2".
R€fer to the page lorlhe cdte.ioo ol resislor.

Time chart

("1'-'+' shon circuit)

oN while light is p$ed

oN whiE lighr is shad€d

tnaicaro, t,onr Li9hl ON F1-F r.l
lRedl LightOFF _.....u

ON

Load 2
L

('L -'+" Open ci(cuit)

ON while lighl is passad

oN whrl6 lshtrs shaded | ' -l

Light ON

ON

L
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Closed Loop Control Systefl

DrJty Clcle

Full Slep

tlalf Step

Indexer

Input Frequency

Linear Guide

Lineadty

Loop, Open or Closed

Common Terms Related To ElectricActuators
A fvefhase motor runs much smoother than a two-phase motor because it has two more magnetic poles than a twc
phase motor does. This means there is less torque dpple or vibration from resonance. However, actuators with fve-
phase motoF have slightly lower payload ratings than those wjth twcphase rnoto|s.

housing with recirculating ball beadngs inside. The lead screw has rnachined grooves for the ball beaings to roll in. SMC
olfers two lypes of ball screw: a ground type (higher precision, higher cost) and a rolled type (lo/ver precision, lower cost).

mance ot the system by providing better acceleratjon ard speed capabilities as well as better system stability. Tfle
dosed bop control system also provides assurance that lhe programmed position is actually achieved . See also Open

2+hase irotor, s+hase Motor

on a |eao screw

L@p C@trd Esten.

Duty ryde is the vadation of torque or speed or both with t@
has a duty cyde of 50%, regardless of actuator load. Also, LC6 continuous operation may not exceed thirty sec;nds.
Conlinuous operation is detined as the lime from when the slider begins to move until it stops moving (nol just pauses at
stroke end).

run time + stopped time

a logc pattem
detemined by the stepper motor sfuclurc). FoI example, SMC'S sphase LX actuator molors a.e divided into 500 steas.
Thus, one pulse in tull step mode equals (360. + 5OO=) 0.72" of shaft rotalion. See atso Stepping.

divided into 200 steps. Each pulse in hall step mode equals 0.9" of rotalion. See also Steryng.

sequence, sLich as a single move or a sedes of moves that are stored in '?nernory', available for continuous positjoning
tasks. SN4C'S LC6 does not have this feature.

wave qycles per second. These are listed in terms of kilohertz, meaning thousand rydes.'
tq,,*"n*"r JIILL

applications needing high preosion, high rigility, high repeatahtity, and tow lriction.

overa range of input values.

pare to the ofiginal commands). sMc's electric ac{uato6 equipped with Dc stepper moto6 are open loop; that is, there
is no feedback other than autcswitches. SMC'S AC se^/o etectric actuatoF are closed loop if an applicaion has ifregular
or unpredictable foads, a closed]oop system may be desirabte over an open-loop one. see also closed Laop conid
System, Open Loq Control Systetn.

a

a system some sort

regular increments srnaller than a half step. Micro-stepFing is a funclion of the ddverj
this feature.

Micrqsiep

Open Loop Control q/stem

SMC'S LC6 ddver does not have

open loop control system is a
positioning There is no positlr confrmatlr feedback from the rnotor itseli See also Ctosed L@g Contol Svstem.

servo sy$em E a

tion and velocity feedback, whereas stepper motors are open loop systems.

A servo mechanism will delect and attempt to correct devialions from the desi€d outsut. Setuo systems can offer higher
speed, torque, and acceleraiion fexibility tnan step molor systems. Also, a servo is a closed-loop syslem, providing po6i-

Slile Screw

Steppea Motor

Slepping

screws are

accepts

a proper

are in direct contact when moving. Slide screws give !'vorse positioning repeatability, but are mrch less expensive than
ball scre',//s.

actual ircremental motion stepper rnotors are inexpensive, simple to position, and offer high torque and good resolution,
but nc posilion feedback.

process
the required stepper motor windings with dnent at appropdate times to create incremental motjon. Fu -stepping, nali-'
stepfing, and micrqstepping are a funclion of the stepper rnotor driver, ard not the motor itself. See abo Fult SteD. Half
Step, Micro Step.
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