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ABSTRACT

This thesis presents an automatic egg-breaking machine. To be used in the food
industry where there is a need to use eggs as a raw material for food production in
large quantities. Want eggs that are of consistent quality, safe, and clean.

Operation steps starting with the study of the egg-cracking machine from
theory. Until the design of the machine Pneumatic system The system is controlled
using a PLC and uses a cylinder as a power transmitter in the pneumatic system to
hammer eggs using control from the PLC. There are 6 channels for egg breaking. Eggs
are transported using a motor. Can crack eggs and separate eggs. Then the machine
will be built as designed. and tested the automatic egg-cracking machine to see if it

could actually be used
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A wasaLe Uaonsy azenn vilvidanudeennsiilddudunuannauiu f8avindsléii
inFeadalusi@iieriunsuszudanan azmnauisuazannisitussnulunmsnenvieuenls
ylnszuaunsnisndatianusndalunisndnnniusagnevauedsoninufean1sves
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1.2 JaguszasAvasUIasyniinus

v v
¥

Uy rfinusavuiiiingUszasduiounausinisanenlydnlul® Inedus e
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AnumnolarTngUsrasdvesnsiny ndnnslifdiausluuiyandnug veuwaves
USeuadnusuarsngazidenvesuagainus
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UNN 2

NOBNLATNANNITNINEIVY

2.1 14l
2.1.1 mswadeufivesly
A ssvasiiuivhlilGudunacld desnndlofuiides usdiudrsasidls
TWanasnauuuIne  wilsadeemussrinsituinves fuiiuindilinnasnasisldlinasiy
e dleuiitaudeannty ussdlduaasidaldnnasnauunanniy luvaei
wsadoamuazisllinasludrmisnnturuiy doaiu deiudifirudeanndy WAasd

Wi UUENAILNTY wana Nl AnuSIsusuveslAlutlatnilsndinanannudeaves

Nunnililings Teglunanseanuisisuduias aviivnldunagndalaennninluinneie

Y

a a o o

ANUSUTUAUTATgRsAIANUBEaIuNNYh I luGuRuNES TnegnsAuiaiaa

0= tan"1(n/g) (2.1)
die 0 fe enuBesvesiiuAnvilrluisudundsdimbedusn ©)
L Ao dudszavdusauduaniuseninsiuiaveslnuiuiinlinnasn
g A amsnveusdlinanveslandanvindy 9.8 wRTHIUNTIAAIEY
(m/s?)

mamrualitiuRnduawauaasey  duUsEansusLAuaNIuTENI LRI04

TufuuilinnasunazUseunn 0.2

ad o

PNAUNTSN 2.1 LAUIUANULDLURINUN NVl SuAunalen

0 = arctan(0.2 / 9.8)
0=6.3°

PnMsaagliyumiliEudunds  9nduhnmamenugeesiuiuly

Inglignsnslnaulia Wnervualiiuivimihasulien 150 au.

sin0 = a/c (2.2)



= a a L A4 o ra v L o ' & a
Wa 0 Ao eudeavesiiunnvinlilSusunds Sndhedusiiou
a fie Awge Imbheduwufiuns

c fa Anugnvesiunsuly SndiaduwuRiung

sin (6.3) = a/150
a=16.4cm.

asuiienasinniseniulviasiuainsedu 0 asmlidiyy 6.3 93M1agsawinisen
Aulasunilaveaiudy 16.4 wu. welwnunyihwmihnsulisiyy 6.3 sswmelilundeuiinig

IENSaRN

a=16.4cm.

0=6.3°

JUN 2.1 Anugauasyuvesguiuly

2.1.2 anunwvealdenly
anumuveadenlvazuansafulunamuiavesly uguesli wazliadedug
anmunveaddenlalneiiluazegfivssann 0.2-0.4 faduns UONINHUATUMLNYS
Waenliiiuty dwaliusdunsmonliiindy desmnudenlifivuininzdoddusdu

AsNSEENALANUINNILURBNlWAUI9NN



AN5197 2.1 AnunuUdenlvvesliunaziues

UnVD9LY wtin (n3u) aNuuvaaldanly (uu.)
lawues 0 111N 70 ASH 0.35-0.40

lawwes 1 65-69 N3 0.30-0.35

lawwes 2 60-64 N33 0.25-0.30

lawwes 3 55-59 N34 0.20-0.25

lawes 4 50-54 N34 0.20

2.2 nseseelalunuiuau

Wesnnmsnenlvluwuiueuiidedivaredsenis wu  laliunsauysalidelvagly

wwanaunsnenlvaglihargliunsnntiniilaliunsiauysauazunsulsemu anlena

Plaagwnn  Nseonltlulkuiueuagyin i ITLsIAIUNIUINNNTHNTBENIINISHBN 1 TULLIA

lilausnlaentu lunisvilassnulssnduseasesldluiuiusunsuvinnisnenly Taeldas

anuiy Wislindeununmegusidaszavsudiiuaunlansseduanuastd Taggndsdu

Tiadoudruay vinbiltasugUlunisnaduuuieuieliauisandeuituauldla

ln8ANgaTeIMIUITgNAnIINAINgIRREvadltuesnyigavsouas 0 Fuvindu 7 wu. &

Wuissnis@nesvndulunisidauasidesyinnisiiessesiiaUsumes

msei 2.2 AuEazANgilnedvasliusaziues

vunvaly AU (V) mm'guaﬁa (wa.)
lawwes 0 6.5-7.5 7.0
Tatwes 1 6.0-6.4 6.2
Tates 2 5.5-5.9 5.7
lawwes 3 5.0-5.4 5.2
lawes 4 4.5-4.9 4.7




0,9
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sUN 2.2 nszuiunssesly

v

2.3 n1saanla

TunsmenltlianlneliiedesdnsvildnangitudlulassnuisrAnwisnsnanly
Mnduasarsaenlyeen shliliunsuagiivneonunludiuawestdla ludsdneush
nsnenly lfesegluanuriilianunsavsulfidunouiielildliviulundunalnnismen 3s
#eavenuuuisnisngalilagliisnaaindiuuuilefifioviinisnenainduanslaaglyl

wasu kU LLsIRNI9INeIUEe wasdinnanNunanduazaInsanan gl e

23.1 ussildluniseenly

[

useifldlunisngmiziudentvoglurasssann 100300 dafu Fuegiutiade
vaneUsznns WU vunavedld mnuvuveaddenly mnuudsvenudents Janildnzime
wazaplingnie Taghluudussilflumsnamsdenliazuysiumsuueuedly Taglid
Tngjniedusslunsngmigimanitlafidnny venand usdumansmedsiuegiuany
vuwoudenld lngliffiudenunasiiusslunmsnsmgiidesninliiifiddonmn anuuds
vosdenlindmanowsdunisnameuiu Taglinfidenudsaziusslunsngimei
innnilefsidenseu

idesnnlaseu AnwiBmsnenlilnglinsyuonguisdadntugauiosilily
nsmenla Taeimualiszoginsseninagauissuaznssuenguagil 20 wu. aansanusada

Mdlunssuumaiieldlunsidennssuengulaainans

T=F *r *sin(0) (2.3)



wsaUa Tvhedudiduuns (N-m)

o) s
©

we T

w39 Hvreduiiasu (N)

-
o))}
©

JPUEUITRINTINUIAWILY Tmiieduwns (m)

ﬂ
o))y
©

D
o)}
©

LUTTMINAANIVBIUTIIUUNUMYU (rad)

Somualst O = 90 parnIld Sin(90) L1p937M sin (90 BeN) = 1 Fatuagldaunis
T=F*r (2.4)

AusuaAadsvnasaazksainildlunisnsmzidanlivaaluwes 0-4 wun

)}
Lo
She

AN5197 2.3 usanlgluniseenlunsazuunn

?Juqﬂﬂl'é]\‘ll’lj bE3Y LQE{EJ LL‘N‘lQJﬂLQEIEI
lawes 4 100-150 N 20-30 Nm
Tatues 3 150-200 N 30-40 Nm
Tatues 2 200-250 N 40-50 Nm
Tatues 1 250-300 N 50-60 Nm
lawwes 0 300-350 N 60-70 Nm

2.3.2 msdulyliegiisneuinisaen
Tunsdulalien s lulassuiisaglinssuenguaslumsiuuiinalsduuy
Seamnsnvsuamugdldmumuenedidadondetuan  meldnssuengudurilsiudul
yiumaussiinszuengunmey  dauivimihiinaszfusnaiieliussuiiniinmsizeiari
Tnszuenguield  ussnaildlumsiulilviegdanewihnisnenlasesnnniussildlunis

nanl ietesnulylrluvduTumuinnen
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2.3.3 msnenly
nilananluludiein laswllagfnwnisnenlilagliiBaenlyarnduans
Ingaglinszvenguiduddusslldunumuindaduiimenitesndmnentulinsenuivlala
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2.4 nswenliunanazlyivn

liupuarlianidussdvsznaundnveddaln luuaadussduszneuilngfigavesly

Amdulszann 30% vesiwmdnluiaue  lWundusssuszneunivuiaanian  Andu

9
1%

Uszanas 60% vestvednlystanun 1ol 1 wes fwdnusvanas 50-55 nda Tnglaumeditmin
Ussana 10 n3u wagltumildwinuszana 30 ndu dadu Iussdndulssina 1/5 ves
dminlalavonun warldvnfaduussana 2/3 sesimdnldldnommn sgndlsin dmin
yasliunarlrnetaunnssiuluamuvuiavesdlnwagliunsteniinnumnuguiill

WINAUAINAITS

A15197 2.4 dwmdnvesluuassazlvvivesluuraziues

YUR Taiung Tv1a
Les 2 10 nu 30 nSu
wes 1 12 n3u 36 N3u
Lwes 0 14 A5y 42 n3u

dl = =1 1 1 1
A15197 2.5 WSsuiguanunuikiuvesikaaazluun

daudsenau AMURULUY (n%’wiagnmﬂﬁwual,um)
Taiuma 1.035
ERe 1.003

Anumiavatliunsiarliruandniu lWunsdanuniinganitldnns anuniese
audRvewsanadfisnumunsiavesesainnunisveslvunuazltvninaniusiud
foglulyldliunsilTusiumnniildvn fedu liuasdefinnuniagenitlion

vonanilusadadilusiunnnaldvn s uiululdunsdmhofivauminvesly

bR

A15199 2.6 LUSeuLsumnuniinuadltuasagiyuny

dauusznau AMUNLA (centipoise)
lumg 2.2-3.0
Ty 1.0-1.5




nsuenlduatlirnivedleld  erdeanuuanssvesnaNTANIaNEnINTErIall
unauazldvrdundn wu msuenlisewdenldedendnnsidliyniinnumiadesninly
uaa vililvnlnarugidentdls uildunsazinogludenlinioodondnnisiinlaund
hwiinsnnndildem shlwlunsasasiua dalianazeosegduuunuenlalagliving

Tunsdnvilasanuiisdnwnsuenliunsay nlagliudnnsiiildunden
aumissnnninliuvinlilivnlvaiugdngléfini Ineliliisaagitelildonlvariiu

woiliindawalnluwaasinula

Talumg
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JUN 2.5 nsuenly

2.4.1 aunwnly
nedapmnnlunsuenliunuazliasainisainldlnelduanedzsing o o9
azdaglungmsageuann et lauasuarldauenasnaniulsatieududgn Taelu
X =S i | ol Py y A aal A
nslazasuilisnazAnsanisuenldunsuas lianaleeldisnsuesdasnlan daduish
LA \ o Ao & oo ) = Al ad o
Penga lduseinddduanuaziiadinaasaaugndann Tuaneildanodidedunouaziiu

v
AINANEzATadlaazdls lunsuaniaraun lnasua a0

2.5 unasagln (Power Supply) [n]

Power Supply ¥ie ulasli Aogunsaiveszuuiliifielvmdanulyihungunsal
du 9 Tuszuuliih Sedwihiiuvasliihonuvaedsnudng 9 wuliihdianananliih
as1sar (AQ) videanuuawed (D0) Trfeglusuuuunasseiuussduilvnzaudmiuns
auretgunsaling 9 Adeusoruszuulniiniy gUnsaiisuluiiiann Power Supply
Bonin "aa’ vide "gUnsalliliii Geeraduneufiumeddiusn Insmi szuudes szuu

\W3eUne MsorUnIaldu q Ndesmsnasnulniiierinnu



Power Supply fnflwiinuasiiiiiieliusssuluiinmuean wazlinszudlning
s Lietaatunindevnevesgunsaldildluih sunuuves Power Supply enaifuuuuumas
TWfhusefunsdl (Fixed Voltage) viowuuwvadlwiussdiuudsiy (Variable Voltage) @
anansaUsuusaduliinldnuanudosnisvesgunsaifld i,

a

Power Supply Hunumadgluszuulni wszdndidamnsemuianainly
Power Supply ®1admansenusiaUsEAvEA muazAuaenfevesgUnsalnltlniuas
anunsaviibiaunsalidemale

2.5.1 Usennvaeunasanglu

2.5.1.1 Linear Power Supply (LPS)
Linear  Power  Supply LﬁuLLUUﬁugmﬁiﬂ’j’Mﬁaufdaﬂw%
(Transformer) tfloutasussiulniinanlihadu (A0 Widulnihese (00 firnuadesuas
aunmgdumsaialwihifeslukeundinduiidosmsaudofiogr Wy gunsains

AMIWINNE WAL INYFERNS

2.5.1.2 Switching Mode Power Supply (SMPS)
Switching Mode Power Supply Tweluladnisadadifioutas
usediulain uazilszdvsnmlumsudamdsougs  Sunadnuazivminu  Javang

dmsugunsalnnniuazineaulanlife

2.5.1.3 Uninterruptible Power Supply (UPS)
uPs it onuwinisaeluiing efinnsdndulaladinieniizanidu
iielinanfisswslunsmidnteyauazdosiuanugy dovieidomovesgunsl fivane
Uszlanweos UPS saudle Standby, Line-interactive, wag Online UPS Fafauaiunse

LANAAUANLANTITITULAE AULEDES

2.5.1.4 Programmable Power Supply
Programmable Power Supply Tlunisasisussiuuaznszualniag
ana3nlUswnIULAZUTULAlARINAIUABINTS fnldlumsneaeunazUszilivgunsal

BannIatind waznsWauINanS

2.5.1.5 High-Voltage Power Supply
High-Voltage Power Supply Tlunisassusssiulniings « adnlalu
NMSNAFOUKALAIUAN  BUNTAINIABINTISUIIRUEY WY aunsalnsinseimamsunvduas

AngAans



2.5.1.6 Bench Power Supply
Bench Power Supply Wuwvasmdanulnihdwsuldlunsmeaeuuas
Usziliugunsaididnwselindeguulfisvaaeu finfianuaiunsouanussiunaznszualning

A11150USULASLARLANUABINTS

2.5.1.7 Battery Charger

Battery Charger  llun1svisauuswmes  iiieidunassulnidnly

=

LUMLADS WU LUSLIBITOLUR, LURLIBTINSANTLale, LashunmaIdnsed

2.5.1.8 DC-DC Converter

DC-DC Converter T4lunsutadusesu DC annuilssesulniiluss

szauduY Wy Aideanistugunsaididnnsetindwnm

2.5.1.9 AC-DC Converter
AC-DC Converter Tlunisudasinihadu (AC) Wulndnse (DC) way

[

finldlugunsaiifeaiureuiinnesuazaunsaldidnnsetind

2.5.1.10 PoE (Power over Ethernet) Injector

PoE Injector Tolunislindsnulwiwiuanaada Ethernet o

gunInliA3aYIewuy PoE ldlniuuuil

2.5.2 dauusznauvosunasinglu
Power Supply Uszneusiediuuseneunatsedafidunumandalunisly
ndselihutgunsaiing q dail
2.5.2.1 undieuvaslndn (Transformer)
Transformer Wlunszuaunsuasussiulnin Inefianunsafiunsean
wsssuliwesnszuadanueudens dulnajaglduvadlniiussiunad (Fixed Voltage)
wu 110V, 220V Tunszuruniswdadtiineain AC 1u DC Tunszuiunisnsasluin wazasi

wsasuAInamsUsEUU N



2.5.2.2 72995K589nsewd (Rectifier)

Rectifier Tolunszuaumsuwlasliiiadu (AC) Hulnilnss (OC) Taeld
Ialonsoinanained Welwiluniu Rectifier, fuazindnndudygrafnaeveslniiaquuay

dsgdoslnidnlulrnseualnid i dulniinss Adusasuman

2.5.2.3 1935n509nszud (Filter)
Filter THifionsosmdunnudludendsannnisudaadu DC wayfdn
AMUSUMUIINAAUd M AC fienadnundulnid DC nsestaglnluildulniin DC auust

LaLLADYS

2.5.2.4 29935U3Uus9AU (Voltage Regulator)

Voltage Regulator Tdiitepiuauussiulniiuazlvussiunsnfignees

TngLananIsUsuksnuiadnisiuasuwdasiunsldnunseninuwnisvaswradbuin

2525 mﬂﬁiamiaqﬂnmi (Output Connectors)

Power Supply aefianeweusenldlunswenseiugunsninaglyli

W fasie DC, fasiaanalil, vievuinangluidiiugunsal

2.5.2.6 53UUsSTUIEAIU5DU (Cooling System)

JEUUTEUIANIeudngnitiitesnwiaamgiives Power Supply lvieg

luszauAivasnne waytesiunisseuiulufienasinli Power Supply 1dgume

2.5.3 AaNN1SNI9IUVRILMAEIeIN

NANNISYNUTES  Power Supply Aensulasumasnasauluinniianuug

wsausazaiuAudang 4 Tinanedulwihimngasdmsunsliauresaunsallit laed

1%
v

Fumeundneail

1) Input AC Voltage Power Supply Sulunasnasaulwihainiwasean wu tan

Inifanssay Fesndulnihadu (A0 fusstuuasaduanuiiams Juey
fuiufiwazannsgruvesszuulnfinluesdudy

2) Transformer ﬁﬂgﬂiﬁﬂu%umauLLiﬂmaq Power Supply WiouUausasuluiii

nunamdn i dunssiuiiminzaudmsunisyiiaues Power Supply

wazgunsalfldlin nsld Transformer relunisiiumioanusesuludi

ANUAMUABINT



3) Rectification &30 Transformer ussaulnihazgnuuaadulihadu (AC)
W& nsEUILS Rectification azudadlwihadumanidulnimse (00) Tag
TWlaleavSoimanainesd N3 Rectification Prurinaaudaaaduwazyiily
T dulnih DC fiflusesiunsd

4) Filtering Ns¥UIuNT3 Filtering Miftensesnduanudiimdondsainnisulas
Ju DC uazdnnnusunIuInAd udain AC foradnundulndia DC
nsestglrlaindulndi DC ruwvikaviatios

5) Voltage Regulation TﬂUﬂwsﬂaU@mLmﬁuli/\lﬁmaziﬁl,t,iqﬁumﬁﬁgﬂéfaa 1oy
wansmsusuusssuiiefnaudsuntadlunsldnuniennuuniseumas
Il

6) Output DC Voltage ﬁ%umauzjmﬁwmaq Power Supply agdussulnin DC

mswazmunaudmsumsldnuaunsaiiseiu Power Supply

2.6 Wldddnvsniduas(Photo Electric Sensor) [4]

2

Wladdnnsndues Ao gunsalfilflunisesiaduuas  lewordendnnisnis
Wasnuaspauaudfinieliivesianlelasuuas Wuwesuadlvihivaieyssian Juegiu

PHINNITNITNUBAZANULNISIFITU

2.6.1 Usznnuadnlddidnnsnwuias

Photo Electric Sensor fuansuszianaudnuwazn1sviausazmsldaud
Wiy neussLanvesrLmes o1 AU UaInua IR 09N SRR AT LOUNEIATY LA
AounsUszuamitnuvey
2.6.1.1 ¢adauazaa3u (Emitter and Receiver)
Uspinniiszneudsdauduasuazaiuiuua wagnasandiaimes
(Emitter) TUSamuwesiv  (Receiver) uaznmsmsaduifnileinginuamiedauasszning

dmmasazuasSU

2.6.1.2 wuudgiiou (Reflective Sensor)

wuwesldiwuwesinenvduaazsuia ngasadulaemsasviou

waeaninguazdainauluduwumes



2.6.1.3 WUUWUIWBSHIY (Through-Beam Sensor)

Uszimilusznausmiediudeuasiazdiusunaiiueniy Inggnnsiadu
WIodUARNNANLAITENINDUAMDS LA UWDISU. WU BSITENUMUNEE MSUNS Ul

SLHENNY?

2.6.1.4 wuwaswawawwas (Laser Photoelectric Sensor)

WWuUssnnuuultnaaawasidusnatuas  mMungdmnsuanunaeenis

ANuuuglunsnsadudng

2.6.1.5 wuweasuasleaaufn (Fiber Optic Photoelectric Sensor)

[

llyeaudnudonanslunisdwassudyanauas Trrnudsunalu

nsnsaduingluiundiia

2.6.1.6 WUWBIALNDULUULNINTLA18 (Diffuse Reflectance Sensor)

Uszanillisesnisiwuwesdwanadiy  uwun1snsnduinglaenisin

ANNALYDUTVDIAIIINING

2.6.1.7 wuwasauNunas (Background Suppression Sensor)

£
a

Usznnilfiavanuisalunisauiunasnliineldeaoonainnig

n5I93UTRY

2.6.2 druusznauvadlnlddidnnsnduwas

druusenaunanlu Photo Electric Sensor Usenaunig

]

2.5.2.1 fadanes (Emitter)

v
| Y] A A

drutidunrasiaiidasiawasnazandludsingusanuiineanis

Y q

AU

2.5.2.2 @25Uuds (Receiver)

duilSuuasignasesnannadiudauas wagldlunisnsiadums

WiguwladlulasiiinTuleingvsean1izgnniadu



2.5.2.3 AwAuNsUFULES (Adjustment Controls)

VU sIfmuANNTIeUTuLawAzAIUTi 9 ielileuwes

FUMUAIUHDINTT

2.6.3 wanN1sIuvanlfgdannsnbuwas

PANASYIN9IUVe Photo Electric Sensor (wuwashadlnlndiannsn) aSuieda
Wsesduingrseannzlagliuasduionan  ndnnsinuvessuwesuadiladany
Snanunsanusean dutunaunisvinauiilusadl

1) dauas (Emitter) drudinasvaseumesasiuas Joadunasaniyvsouda

=

awes (W, uasdurlsisavieusawesiaies) uavauadludyinguiediu
ifaamsnsiadu

2) MsaziouvionIsiauas (Reflection or Interruption of Light) uasfidseen
wdndunsegniauasiletnguieannzgnamadu msaziouvienisinuas
fuannunsaififnnselumsnsraduingviteanns

3) Msfules (Receiver) dusulamesuIresULATIgndIndumSagnsinuLa

el

lnginguioannie uazuUasdygiouandud
4) Uszananadayyad (Signal Processing) dygadlnialasuaindiusuias

o

gnuszadanalulasUssananadyyi L eILlAT1EYLagnsITunIs

a W

wWaruklaslunissunasiiindu faduaniunisainingindunaivisafnwas

q

5) e1utpyauazdsdyyins (Output) lewuwesngradumsivaeuudadlunis

Sunasfidesnduvsegniinueas  dyaraednnasgnasludiseuuaiunumie

b 9

guUNInldY 9 WedLliun1smumaifeIns MuazBunvaddyqaseing

annsadunsilanseUniiadvidodsdyaadu 9 fuANuRIN1sTaeY

NAATU

Emitter Object Receiver

JUN 2.6 Myhauvedladidnnsewuwes



2.7 Twauaen1al (Solenoid valve) [%]

TwAuossnds (Solenoid valve) Ao gunsaifliluniseuaunsivavesveaman
vieufalnglindamulaiilusunuuesnssudlninlumadaniedamdluavesdodu q lu
vieviomslvafiuansaiy nddansolilunarsueundiedusing 9 sielugnamnssuuay
suiieadastumanmuaunsinavesde wulussuuth, svuvay, ssuuthify, ssuuufa,

SPUVUITUIUNTULMET, Suulosiuanulasndulazdu 9 dnuinuiy

2.7.1 UsenNUa9lauagninan

Tvanguseanvasnalledussn (Solenoid Valve) fisanwuuliuungdnsu

LAUNAATUNLANANGAY P9
2.7.1.1 Twadussanaauwuuun@tna (Normally Open Solenoid Valve)

Ml lufinssualuilnlvaniu wastailadinsywalvilvaniu

Tddmsunsyhaundesnslidevaidieldfilvidduazven nadlodlniidn

sUN 2.7 dydnuallvdueedndaiuuunsiie

2.7.1.2 Twauesanaanuuunita (Normally Closed Solenoid Valve)

M i0adelufinszualwinlrenu wazWadiodinssualudnluaniu

Tdmsunmsvhaundemmganisivadeldfilviduageygnlvdelvaedlndug



UM 2.8 dydnuallsdusandanuuunitn

2.7.1.3 \waUsgR11aLUU Bi-stable (Bi-stable Solenoid Valve)
N Uansalnmun1sainsewalniiesnsufeinaradnIus Ml

wsaUnlnglifadldnaenuiniy JumungdrsuniseensuulunNfesnsusendandsnu

i /F

5 13

¥
L

UM 2.9 dyanuallsdusgsindiuuy Bistable

2.7.1.4 189AUANKUUAAEIU (Proportional Solenoid Valve)
Mallaunsomuaunsivavesdslasgauiugnuaidunalui du

ansaldlumsvihnuiidenisnsmivaulnavesdeiaenndesiumdunaiivug

W TITTTVV
X Pl
A TTLX

JUT 2.10 dydneaindimunuuuudadiu

F




2.7.1.5 TwausgnMauuUEaaInIe (Two-Way Solenoid Valve)

Nilfasamneaiaunsalansela drdanadikasriangesn July

dmsumiuaunsivavesdeluniaien

(Y

5UN 2.11 dydnualleduosanainuuaninig
2.7.1.6 @ausgn1NauuaIuNIg (Three-Way Solenoid Valve)
a1 daun 197 aunsalan3eln 199 1Lasa9nI909nNuns o

eeenaeane Julddmsuaruaunisivavedelumiiiunneng

I I T

.Y

NUAILYAUDEAINAILUVAIUNIG

sUT 2.12 &y

[
v A 13

wennddidnailedussaioonuuulinuniuneaianansAlnIoansou o uay
HUUAENN 9 DREENTUNITIINUNLANF1IA Y 1BNNA A UDYATILALNZALEINS U

Ya47989N151ABRINTUIAUFDINSHALU YV INITVINIU

2.7.2 d@rulsenauvadlviuaeningn

2.7.2.1 lwausen (Solenoid)
lwausys [Wudiunaseauuwivaniiianseualiilvacu F9inlv

Fusoslunaduafouinliuienivaunsilansetdanidlavesde



4

2.7.2.2 @93 (Core)
A3 fio JunIesnegmelulsdussduavindeunvuandonssualil

Inanu tneailiduduidineduniseuaunisivavesde

2.7.2.3 2Ma2lwdusen (Solenoid Valve Body)
Mélwausys (Judiuiiiendestunisavesdefinunianda i

Jpamnanllansetnlngltnas

2.7.2.4 \wdusunmaga (Solenoid Coil)
lwdusysmealudIuNinatsstimnsu (turns)vasalnniuseulaga
Tnedsaluinauisawausenuwnassnglnin wensewaluihlvaculvdusenmsea, du

asvauunianivinlilasalnaoui
2.7.2.5 @l

a1l WuareiWeunaiulvdusunrosanazwnadangludi tieda

nseualuihludileivesnnoed

2.7.2.6 vievisevaanslua

evsevamidlua iudrun@eauseduidllwdussswazldlunisda

YaanaIns awAaan AN lUS M Uatene

2.7.3 #ENN1STINUYRIBAUEAIIAT
n&nN139191m89 Solenoid Valve fuilusgsdne fuldamantivos
aunnmimaniinannszualiindlvadiwleduesd (solenoid) lilomuaunsliavieta
milmavesdefiariunds il
1) luanmzund Welsifinszualnihlvariiu Solenoid Valve n3eiile Solenoid
Valve lallasunszudliingnun aesanelu Solenoid Valve agagluaniug

Al fauuwdindnuieauiuudimnanidugud. dAean1nzTnanius

¥
=2

(Normally Closed) n3aan13zilaaniug (Normally Open) Juagiuns
88NLUUVBY Solenoid Valve
2) nszualnindn Wenszualniignasluda Solenoid Valve mafazasne
1 @ . a a wa s
aunuualwvdn (electromagnetic field) idsunlasauaudAvesnes nns

WagukUastlvinlinesiedeufiimiei  Solenoid  Valve #3898n310



Solenoid Valve Zusgjfunisennuuuvas Solenoid Valve wagnszuallin
g

3) nsmuaunsiva: Maedouiiveslasassyiilitueiesnelu Solenoid
Valve shanulaeidavdelanmslvavesdeiiluariund didutunoudlély
nseuAuMsIavesdeniuaLfesns

a) manganszualii ifemsmuaunisivaveseiaiaduniodelsidoansls
Solenoid Valve 1w nsuganisdenszwalniinazyinli Solenoid Valve
ndugannzund lasasznduludianngiliflauuuwsimin uaz Solenoid

Valve 2zUansailanuan iz unfvednisesniuy

v
7 8l
v

3UN 2.13 an19Un09n13¥INau

7

VA IS AN VAV
v

5U# 2.14 anziavesmsinny

2.8 Wuead (PLC) [v]

Wwead (PLO) gouan lusunsuuidaasinaoalnsaiass (Programmable logic
Control:  PLO) Wugunsalmuaumshanuveandssinsviensyuiumsiausngg  Tae
aelul Microprocessor 1usfuasasdsnisiidndy PLC axfidiidudunmuaziondyei
ansaseantUldnuliviuil dnsaiaviseaindsine avseniudune diuednmazline
oonlumuaumMsinuvesgunsainielrdesdinsiiutmneg  ansoanasieuuy
voamsmuauldlasnisteudulusunsusdadiluly PLC wenanilsanunsalfnusuiy

gunIalBuLLATEIBUUISIAR (Barcode Reader) LaSasiius (Printer) @sludagtuuenain



1309 PLC aldomuuuiien (Stand-alone) uddvawnsasie PLC waeq faudadiedy
(Network) ~ titomugunsvhauresszuuliiusyavsnmunnBedudeasiiuldinnislday
PLC fiaruBanguundeiululsmugnamngsurie Jaudsusnld PLC undu

PLC 1flugunsaiviialudn — awm (Solid State) fiamuuuuasdn (Logic Functions)
N1599NKUUNITINUVBY PLC 28Ad8fiUunannIsyinauvasnauiimes mﬂwé’ﬂmiﬁugm
W PLC %Uizﬂaué”mqﬂmaiﬁﬁﬂﬂdw Solid-State Digital Logic Elements Liiglsivieuuay

Andulanuuaedn PLC Tdwsumuaunszuun1sinaueesesinsuasgunsallulsanuy

PAFINNITU

2.8.1 lasea319v09iLaad (PLC Structure)

PERIPHRAL DEVICE
A

INPUT DEVICE PROGRAM MEMORY OQUTPUT DEVICE

DATA MEMORY

: RELAY
PUSH BUTTON INPUT OUTPU CONTACTOR
LIMIT SWITCH A UNIT CPU TUNIT SOLENOID
SENSOR LAMP
y
POWER SUPPLY

U 2.15 Tassasnsvesiiuead (PLO)

PLC Wugunsalreuiunesdmiuldlunugaavnssy PLC Usznaude wiie
Uszanananane nieanudl mhesudeya miedadaya warmihetdoulusunsy PLC vu1n
& & o & 4 'y |
Wnaduuseneunvunves  PLC  agsawiuduiaiendey  widduvuielvgjannsauen

paniudiulsenauges 9 1o



2.8.1.1 28AMUI1Ye PLC
Usenaunie e udnvila RAM wag ROM miiganudnviinRAM
vimihfiAulusunsuvesltuasdoyadmiulilunisujdfnuues PLC @ ROM siwmihil
wulusunsudmsuldlunisujifnuves PLC suldsunsuvesly ROM gounan Read

Only Memory aunsalusunsulaudaululs drdrgauddenlyla

2.8.1.2 unasdwln (Power supply unit)

imthAdemasiwilniudiulsyneussguesiinead

2.8.1.3 wulgUszuananans (CPU)

yigUszanananans (CPU) imthiifuiaiazaiuaun s9auves
PLC FalSouiaiioudruanesnisly Usznauludieasas Logic gate watgwiina CPU 985U
foyaviednyanaainviasdunm (nput unit) drananduazshnsussnanaudafivieya
Tngldlusunsuanmhemuduazdstoyailfainnisuszananalufmuieiendnm (Output

unit)

2.8.1.4 %u29A21431 (Memory Unit)

yhemudvimthiiusnulusunsutazteyanisiey

1) RAM (Random Access Memory) wihoaussEaniaydl
wnwediang deld elfidesdeyadofnluiy msduuasdeu
Wsunswadly RAM  siladennn Jaunngdunsidaulusses
nnaeueseafiiinsasuulatdliulusunsudesy

2) EPROM  (Erasable Programmable Read Only Memory)
wiherusada  EPROM  dasdediiniediefiavlunsdeu
Wsunsy - msauldsunsuiilalaglduasdansililoanrsoninuan
fouq e Tdefnseiilusunsuagligymousiingy Samnziu
msldeuilidenudaulusunsy

3) EEPROM (Electrical Erasable Programmable Read Only
Memory) iasanusieini lideddirdedlofimslumsdounas
aulusunsy Tagld3amsmalimilousu RAM uenanduflyl
Sududesfiuumnesdrsadlmdolidu 1A19sunendn wizsau

AENTRTAvEINT RAM Uag EPROM tanliseriu



2.8.1.5 wiEBuNALAZI@IENA (/O unit)
1) vid3gdunm (Input unit) MhedunnAeniieSudyaaviminnsy
dy191naUnsaln1sTan19q 7 And 971 LA3 03903 wdd9lY

Uszananail CPU

'
A

2) e Wne (Output unit) MBI IRNARDVUIBEIF A Ll

wiigUszuranaUssinanaasanal azdslinulisodneii ods

dyaunuaueentuauaugunsal

2.8.1.6 wurwdaulusunsy (Programming unit)
JueSesilodmsuloulusunsuiiveadasiieninudwesieaduay
fuduniasedmsulifaseszning PLC Audldieli]ldaunsansinasunisufifnuues

PLC

2.8.2 UssANUDINLOAT
Nuoadezfudynnadunnaingunsalinedumesiusadunnvesiuead
e ufifueadsud 2 wuu Ae 1LAyanfinea 2. duiueuiden dy1ufinoads
anaudiins ON,OFF Tnewtisenidu 2 wuufedmaraiifinnuds wunis ON,OFF veq

6

dnduazdygraniianudgerudyaiunnlilddumes wwesduwes encoder Wudu

(9

Tunnsfudyraanuigs Sladdunaves PLC agdosiiauhlunisnevausdliiudfy
Fyusae lneduanilieenuuuliiiagdunavesiiueadd 2 wuuAsuuuildsunmim
wazauAgeld Sumanuuiitumsimegliamsasudagannuigdld wudetudune
ldFuannuige

dmsudygauuveudenitoussiunasnsualiin Fadloudfiuead Tngld
gunsalitu Flow sensor pressure sensor temperature sensor {usu dlo PLC Sudyaynod
LLﬁ%%SﬁWﬁQmﬂmﬁuiﬂLL‘UENLﬂu“ﬁaiﬁaaﬁG]@aLLaSﬁﬁlﬂi‘lﬂuiﬂiLLﬂiNﬁLL@a%ﬁ?uwaﬁwﬁﬂﬂi
Uszananaldsunsuazdandiendwavesiinead nsiedinnvesfivoaduuuiineadzing
Fyanundnealiiedsugunsaifinedufinead 1wy viaenly lwAussdnds aeuniinines 1Ju

i dauednnvesfiveaduuusudonarineussukaznszualninoanula



2.9 nszuanad (Air cylinder) [n]
nszuanau %3e air cylinder Aegunsaifldawvilimunsyuenauafouiluluuw
Wumse viseviyu 90, 180, 270 wie 360 o Wugunsalidsundsnuluguuuanuduay

Thdundanunaluguuuureinisindeu

SUN 2.16 NsrUBNAY 2 N9

u

nszUenAN WUU Double-acting 1Huuszianiimuvssiigailosannlifldmununis
wndeulnvesgnaulietisauysal mswdeuiivegnguuasinugnauilosniadatnggnau
uazunUgNay suvtadeau fie leunugnguvenduaziumisuande ileiugnauves
oon oonadadngwesalaneiiu  svfugngulutreih wenefugngu (uguilenn)
aimAgnUsrulieenanwesaUaieiie  Tunsuamuanauenniagaaziingnesalaievie

Jedulienmmeenannesalateinu uaz Jedulignaunanauludeiumsau (uguileie)

2.9.1 nszuanay 2 N9
nszvenay 2 N9 A nszvenguaNiliussiuenmansaemslunsinfeuiilag
M9uadu o uniananusany dna1uazdusia1elssuaIn AN S TUUNFa9n15A1S

LA U TULUINTINAE SE UL TN TE1INTIBUIIRUBINIARLH A IUASTINIINTEUBNFUKUUN S

a
19130

wefadarefin wafndanavie

ununzuangu

nITueangu



SUN 2.17 d@udsenaunssuanay

Y

1) wesmanefinu (Cap-end port) fie jo1manesavansfiy Weemadading
wesnuaneiugngu Fafugnguazgnidnnduludidumisay

2) nszuengu (Barrel) nsvusnaviltusssilumsiadouitlulufians eme
Saiioduindeugnaulufiemafowiiiy  aviadinaanedeugngululy
fAmanseiug

3) wosmuanevie (Rod-end port) fie gé’ﬂmmmﬁammﬁé’ﬂL%hmmnwa%mﬂaw
vioudn gnguaziadiousenainile uazdufiugueen dsniaedoulmiay
Boninmsiadeulmuin

4) gngu (Piston) gnguazduirdsunnuludnuuiBadunss Weenmasadan
Tuvioud gnguaziadeussnanniitn uasdumuguiiioon

5) unudin (Tie rod) 1uunugnnszuenay

6) unugnau (Piston rod) wnugngumseruguldfiudumsailiunalnamaniiind

2.9.2 NITUBNAUUNULAYI

N3EUaNANIIANAUUUABIN AN TATIBUTIRUDINIAKSIAUEILANIADINNS
LIIFUDINIANAINNTLUBNAUTLURANALUUEDINILI AL AITINISIAUN LR NATEUBA
AUTIUANARUUNIUALIAINUYIVDIYT N IUNTEUD NAUTIURNARUUFDIN199ETUINAIN

AT UBNAUT WURNARUUNI AL

3UN 2.18 NszUBNAUANLNULGIED

AT UBNANTIURANARUUADIMNTRISULan lhUINNIwazrTINNINNSEUanauild
WRNALUUMIGALEY  N52UaNaNTIURANALUUABINIILNINE AU UNABINITAITLAR DU b

LUNAUATI LATABINITYIITNNN



2.9.3 nIzUBNANLNUA
nszvandownu ddeR fe Ussudadefilunisfiads eswnfivuadnvuniu
Aonsinwazsefivasiitinsruanlafbeueinisldnuwuunyy inselislunisinasis 3

3 Jeanunsadandlavateyu varedume

JUT 2.19 nIzuanguanunueg

msthlfesaasuiiorauiveunsaliaufndug Mildde viseavinauiie
WMusuuReIfaven - inssunniumhansausuwidldlunsdiidesnisiiu - viean
AINNEMYRITITNYBINTEUBNaN  Nddny nszuenviadewnu IMugnguiuuakazgnay

wuug dmduimuusslinalate 2 wihlu 1 Hhes

2.9.4 n3zudnaluuy Compact
yuanzsafauuaAefitussiuldougagn 10 BAR (1000 K PA) uazvung
faust 20 MM. F 100 MM. ganszuanas HllldRndsssuuifunssunnuuuysuld egndlsfin
fifurugaiiumeisaesiuiiofunszunn yanssuenau 1SO 21287 Swuansiindauas

v 1%
o [

vmdniun sati Sadundesnisdnsunisidauniivedniaaiunud




3UN 2.20 nsvuanauaukuy Compact

Y

2.9.5 gunsalieBunszuanautaudng []
Wuwesnssuenguiluwind  Tinnsnevaussiumiignguivszuuaiuauly
weadnsuavgunsaldnlud®  leeunfudignguesiuivdnegludanszuengy 910ty

anunsafndsdumesidiiudnsyuenauduudn

£

7

¢ %

31]‘17; 2.21 Reed sensors
Reed sensors Wudumasussianitnulivosiign Liesaniisasiindleniu
(1NN 10 d1u) warlaelundaladlyigausnvesmudumardmiunisldauiifinng
nszuMnvsensduariiiougs s1uunanuumesnsrUsnaueuT I iBFEu L ANA A

35n15719u

2.10 wuin1sinuvaamasiniinszuaadu 3 wa [sy]

wewmeslihnszuaadu 3 wia Wunewesidvwnaussdidurvdiunssinauis
& Y Ao a a a I3 A a Yo ' |
vJu 1,000 wse AuseUnsuvyuEs danuiiseuns dualdiusgaunsvanglu Tsesny
PREMNTIH WU LATDINES Yuay arenudnies inauvunaivg uazAIesdnIng A 9
Judiu Ineflassadndindszneudis udwsmumnu nsdeuuruuaziigesny ildde

51P19N Fregevesuamasininszuaedu 3 wia



JUN 2.22 dnwaizsaweslviihnssuaadu 3 e

2.10.1 @7uUseNaUvaILDLnas

2.10.1.1 laseuainas (Frame or Yoke)
veawoslnivuiadng aswewes huranwmanvasvilen (Cast
steel) 1HuunuugUnsanssuenudwoufniudiesyilid  anuulause weaweslihnd

al 1

unvalase  agimemanraemieifniulaeseuiiefay  daglunsszuigauiousa

L4 1% 1 < & = 1 o [ 1 = =)
A lasewesguaua199e Wunae uazdsiindes dwsudeaelninegauuy vie

AU AlATIURINBLNs lHNAgYIuIT S095UdIUANN 9 YaeRILBINBSTIIVUA

2.10.1.2 wnumananes (Stator core)
PImgwHUANUaITWS @12 1 WuIadlasTauisenin @an LoIwe
AZLAULNTAAETUIATIANUNLINLFDINTT AININ ket ludadaRanfulaTe wNWLMaN

ARSI NN T UNI AU DAL LA N

2.10.1.3 Ynalnanas (Stator Winding)
2 H LA o v o
Juveaianetaseruineg) awduliiiedad dmsuiuas luaaen
YDINUMANANNDS USTNOURIBUAAIN 3 YA Wiay YATzdluaaenyiiaiy 120 aeAmng
Ll nsiureaIneannesa1u150N s HULUUT LAY NTBNURUUABITY YWIALUBTUDY
a210Ma9uas Jewinwinduis 3 4a AsnIn vnadnanes asuinfasiaduusawimgn

Tulewmes



2.10.1.4 #1asau (End plate)
rhaseudl 2 duvhinanmaniaennzgnsinand danm thanaiiu
Juth dwiusesiuadugnlu (Bearing) ivdasinuazseasumaives lswesuaviiioUeariui

H1 Azead TMgdu 9 Navandulaiuunadn

2.10.1.5 easaulune (Fan cover)
rhaseuluiimvianuiumdnndetuglndvunn auliaseuld

WORNNIT EIDIEUILRINA wArBARANUKNATOUA U LUTR

2.10.1.6 Tuwia (Fan)
Tuin (Fan) vivhewdnuaensenniidnvanduniuava Saegiu

waAuasanudy fumanau luimasdndAgglunisseueanuseuliiiu vawasiuiny

(9 [

WE PRATN

2.10.2 WANNISVIIUVBINBLNDS
Watlaulnwinnszuaasu 3 wa Tivnainawnnasaziinsewalnitlualy vnan

9 3 9n ilinauukdvdnuyunaouiilusou q dwnesiieninus Jelasid Juadeud

3 L]

v v '

Fatuuisiilulsmesuuunsansesen  dwaliide  useulnihmieniinssualai
Wi werauawimdnilswes v aunuwimdnilswesianluriaieituiu
auivEnfiaweed nanie die Taniefawmneifesiintamiotuilsmeslusums
floglnd q fu Beavil dusindniiawmmesndndauimnillawmeslivaunily fofu uas

ibilse osvyulUludiamafesfuauunivdnvgu uidindnanudiauuwivinmgu

2.11 3unasmas (Inverter) [a]
Funedines (nverten) Ao gunsaldidnysedindiivimihfiuvasliiinszuansa (DO)
Tadulnihnszuaadu (AC) Tnearunsausuanudwazissulnivelninnseuaaduvionn

TAnuANNADINTS



3‘1]17; 2.23 Inverter Mitsubishi D700

2.11.1 BuneiwaidmniunisaiuauNanes

v
g

NANNNSVUvRIIdunesmastulledlniinseuaadu (AC) tmaw1i9asay
dunlUgsrounasiwasneuiiaviinisulasiniinseuaadu (AC) Tmdulninssuanss

(DO) il ausanugnnsady aliissuudlazdarulugneasduiesinadinawyag

i [
a s C4

Fuaalnihnszuansslidulninssuaadu 299srunesinesuaziasdunesnestiuns 2

= I3

Wwemdniiviminiudasguadu Tneialdunasinglnnssuaaduasdiominaduguaiu

=1

laiusite1vinnredunesinesazdjunaunand199niUley wanainifinaasarunuiiiey

Y

wihfimuauLazdanisiiansussiusazanudiuanzauielildnnusmseussdnniud

A99N1S

Input Converter Circuit Inverter Circuit Motor

Control Circuit

U 2.24 unsifsvidnmsviiaumes Inverter
2.11.2 %#ann15119IUYBY Inverter Drive
Tnswasaneluresindunesinefiiuasssneulumetudndidnnsoind
1NNy ansnsaudsdiulsyneveenidundny 18 3 dwumeiufe
1) yaneunosines (Converter Circuit) vhnthiluvaslvlihnszuaaduidulin

NITLLERN T



2) yndunesiaes (Inverter Circuit) vhwthiiudasiiinszwansudulni
AsEhAddvaLNsaas UL RSP ULATANLDLA
3) 4n2993A7UAL (Control Circuit) YMTIAIUANNITVINNIUVRIYAABULIBS

WasuazynduIBsINes

2.11.3 AUANNBABIAIY Inverter
MIAIUANLMBIIIY Inverter nunefiansidaunsaldidnnsedndiizendy
Inverter Tunsuuadlinszuaadu (ACQ) Widulwihnszuanss (D0) Mntiudswdasnduin
& v Ao a 19 oy = <
Julninszuaaduidanuduasussnulninffesnis Seunsaniuaunnusisouves

yawmasluillea

2.11.3.1 M15aMsN

v '
(% a

A5aR1S NV LA LA el F 1A 9NN LN D IS LABS AI8AINUD

L7

6 1

ansn NelmosnazkanLsila 9nTUBUNBsIeIaTARY 9 WinATUlY unsEaussdn

Y04uBINIgINIUTITATeY Ivian uainesIaTUYY

1 < a = v < ]
2.10.3.2 N13L39ANULILASNITLAULATDIAIYAITULIIAIN

NRINANISNIUNDIIDSHATUDLIBSHAY  AUDYT  9BNILABE

Aay |

WNTY AUDIPUANABINT YrananlunsifiuaNalAenaIN15sIANST waziiiony D
Y19ONYINAUANUDNABINIT MIIANNEINIU BunesinesavngnIsinaulugnainis

LPULASBY FBAUISIAAN

2.11.3.3 N1sanAus
Aldlnesemnudlininautenesn sunesinesazanauian
Bag 9 mutas namsannudiiileneld luvaraamiudanudiseuvewaimesaziien
WnneuEreenveBunedaes uawmesazieu wilsuedastuilaluin ndnlvdne

naulUldunesines (regeneration) yilvusenulnngs (L59U ASNADULALLDS) S1AN

' o

v
a = [ Y

WL Aaungluduesinesasiineasivinuinfsunasuiitinannis regeneration @9y

Tuavilminn1susALDLWas

2.11.3.4 n15WEA
BUNBILADTATANANUDAIIUDISEAUNTY wazazudn bnsatnluly

wawesiievhauluuse suteweivgn Bonin msusnaeling



2.12 Ladder Diagram [#]

Ladder Diagram (LD) Ao mwlusunsudilélunsifeuuazesnuuuszuuamunumio
ssuvealnudu  (Automation) Iaedwlngldlussuumuauenavnssy  Insanglunu
9namnsudld PLC (Programmable Logic Controller) viegmuausnlusfi uuufisw
(Control Panel) {unan

Ladder Diagram tHununlusunsuilddndnualuasdadnuainensiiniiowans
LATAIUANNSEUIUMIMEEsEUUANT 9 Tneiivdnmsiiusnainns@ousegunsaiuuulyifiil
95195 wazmslianeliduifien (Ladden) leuanimsidensiossninsgunsaling q vy
2993wl

v I3

M1 Ladder Diagram T9duanwaliiu Contact, Coil, Timer, Counter, Relay, uag

)

'
[

Adaring 9 LilouaniareUANNIIIUYDITTULUMToIATeadns. M3iTen Ladder Diagram
Prglumansaounasiidgwilussuumuaugaamnssuldietu Woswnddnuaeznin
favansenisenusaziiila Ladder Diagram unislunwilusunsuiilasuanudonlusmuy
gRaNMNITLLAEAUANNTE UM T s NI usvesiusasa Tl ed MUl

yheulumueslaudunaznisniuay

2.12.1 dwyanwallu Ladder Diagram
2.12.1.1 Contact
dydnwal Contact vienouuinLanigUnsaifianinsnidanielanu
Goulunils 9 Feoaduaindudewumes e Contact Wavselamudoulafidun iua

eugunsaidy 9 Tussuy

A /

Mormally Open Mormally Closed
(NO) (NC)
g‘lJ‘ﬁ 2.25 dyydnwal Contact



2.12.1.2 Coil
fydnwal Coil viTomsyduansgunsaliivinauile Contact MAgITas

gniUaviseUnmuieuluiiinvun wu relay, solenoid valve, #38 motor

— )

Coll

1% 4

sUTl 2.26 dydnwal Coll

o 4

2.12.1.3 nsa$ (Timer)
Feyanwel Timer Wdniumsimuanisasnanagyinuvsengn
e Tu LD, Inuwesanansaidulauuu ON-delay (Sutiunaile Contact 1Un) #se OFF-

delay (Futiuniaiie Contact Un) wIaLUUDU 9

X000 K600
( 0} —(T0
(4 —,LO.' { Y000
( 6 END
U 2.27 dnydnwal Timer

2.12.1.4 @%»as (Counter)

[

ydnwal Counter Tlunstummnmsalnintu Wenuldeulun

AMUUA ALLIDDITTIUIUASINNINUAANILIBS A2 TUANSaTUn Contact AUNAUUA

X000 K6
(0} {C0
0

Co
( 9} { Y001

X001
( &} {RST cCoO ]
(9

)
[l
=2

| 2.28 dydnwal Couter



2.12.1.5 3ad (Relay)
foydnwal Relay wanssiadfldlunismunugunsallwihifinssua

i Ine Relay azdnndodadulnimilsdouinniimiuaniuzves Contact waz Coil

2.12.1.6 1@WwA (Output)

v o ¢ ad o

dydnwal Output 9199 TouadyaNYAILANATUALEKES

)

wanIN1sWeNsariugUNIaleanLUUNIReIRIUAN WU motor, valve, lamp 18

2.12.1.7 8unn (Input)

[ o

dydnual Input (@139l ¥euazdyanvalNLANFA1TURUHER)

)

wanan1sWeNsanugUnsaliwuwesvseaindililunisnsisduantugvisedeyaidn

2.12.2 %ann1513eu Ladder Diagram
n1s@eu Ladder Diagram (LD) findnnsidasufuanunitelsiusunismunumie
ssuveslnudhnuegsgndesiarlasndy seluiifendnniaideu Ladder Diagram 7i
deny
1) usduuHuNMIAUAL Wiasunsmuauesniiuduges 1 Ssszynisianay
Handuveaudazdiuegetnau. Mliununsamuaudgsanisidilanasns
wilydoya

2) Wanydnwalilgnées 1Wdnydnwal Ladder Diagram figndesmamnnsgiunazaie
YDINHEAR PLC 13858 UUAIUAY

3) qUnsaliEusy aIvdeuIgURsAlBusY (Start) waraunsaivgn (Stop) waaszuy
grldauetnigndies uazdinisidensonsamngay

4) szyfteulunisviny szyReulvitesyiliresdviogunsalviau 19 Contact 15
wanzasfieaiaioulvnsiaaey

5) aEeanAuN1sInY daBsadunsinnuvesregdwazgunsallu LD o
wangay a59EeUIdIRuUNsTnnuaenndesfunsruIuMTuiidesns

6) M3WousieuazAIUAY: MIToNsDsEIINe Contact uay Coil videgunsaling 9
AosnAsdlariin1sTeydneaznsAIuAl Wi Mmsilaviseln

7) eupunsandeanan: mniimslilnuwesvsennlnes Wnsivaeulvuulai

nsadesaignasduasilavselamuteulunimun
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8) msvhnuwuuidusyuu: asadeusyuwiaulunnaniiziasaniunisali

Juldle wazneaeunisiauwes LD Tuannzidululdvnegns

a

9) muvaeade: Wldiuneuwazsailournuasadelu LD welesiugifime
913N
10) tonansuszneu: TdmeSurauazienansusznauidnduiiodelidiiguas

Urashwszuudnlanazaniiunisegegnaes

¢
2.13 5188 (Relay)
Swadrelay) Ao gunsaldidnnselindfiliiuegaunsvataluisasaiuaudnludd v

wihmUSeuatiouadndll NldusedulnilunsiUauazUngunsallniiniieniunuieaseneg

UM 2.29 annzundnlaiinisneaing

2.13.1 #ANMIINNUVBLELEY
Jwdazvhaulngnisleunsudluihlyifusnan e dsuussuliinlmny
wiauusindn dwmiuliRsgamihdudacontactiiasufinnianisinavedluii e
muaun e lliiuaunsalsgaaieiuaing
2.13.2 drulsenoudidnvasiiadica
Jwdazvhaulnenislounszudlnitlyifusnan tledsuussuliinlmy
wiauusindn dwmiuliReganihdudacontactliuasufimnanisinavedluii e

muaun e lliiugunsalagadeiuaing
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2.13.3 dauilsznaudiAgyvassiadineil
1) vnaan(coil) vihmihisuusaiulnianisasimuaumde controller Lo
wilgnhnszualyifinlivasudundsnuusimdnlunmsilifsgamhduda
(contact) sfAsusumis
2) yihduracontact) v mileuaing fifhvua fiemisnsdne

nszualiliiugunsalisndesnis

2.13.4 asaldeuninsgiulules

1) 3asid NC 88311370 normal close vngaNud Unita fe mindalsifinig
Peluflsivaan(coil) nthdutatandousofugade C lnsvhluudussinde
ilirivgunsaivieirdeddilnihidesnisliinnunaonna

2) 3asia NO €831191n normal open nueANd Unila Ao mindaluidinig
Pelliunan(coll) mihduiaazdsliionsorugase C lngiluudaisi
segaiiinfugunsaivteindeddliinfidesnistiholutaanaisiia
whiiu

3) 9a¢ie C 68311910 common MR IR NI LN

2.13.5 f19819n15%191uvas3Lad(relay)
1) Tuanmnzunaiildfinsnaaing wuswmeslddielwliunain (coil) vhlsilidn
nswilenmihdudacontact) SsagluanizUnddaNe) llin
2) leneaind wusmestnglliuaain(col) vlmAnnsmieahasali

pinduia(contact) Wasuanueuan1zUnfada(NO) vinlulnsiu

+

BT] Relay

Coil

Lo

|H unagang I
NO NC i 3

2.30 annzunanidiinisneaing
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Relay

unasanelw

| > J e
|

Coil

AAANS

5U# 2.31 Wenmaing

2.13.6 Usennvadsiad

[

annsusUssavesadirelay) nudnwasvide TagUszasdnistonlddad
2.13.6.1 9351ad (Power Relay)
wW1e35ia8 (Power Relay) Ao Siadiitnensivaeunisieuaes
2905l TiflensRaunAannmainnszudlndihenn vienszualainiiu uazifaussiusin-
usssugsldiduegned Tneimnefiiadiuasshmihfidnsasdiiiaunfooniiud Wetesty

Lilgunsaluazarudsznausnee vedliiinaudeyelsa

2.13.6.2 \wdasaniad(SSR)

Twdnanatiad(Ssr) ihusadiTuumdn Tassadaunndnseiniiad
vhlude Lilldduvemihduda (Contact) Tumsdn-rensesusiarligunsniefinewsinines
(Semiconductor) Viillaifitudmeadeudl dofife andsssuniu seuaussnmsinuTIAG,
doafunsduaziiounasusinszunn  fengmislieuuiy  feuthluldfugunsaldoviag

ARNTIWMES n3BvhANTaulnhuazeSosdnIamaIN TN

2.13.6.3 wan¥s3iad (Latching Relay)
wandsiiad (Latching Relay) #e Qﬂﬂizﬁaé’w%aLﬂﬁauﬁ%mmms
yhauseludd Inefivdnnsviau fe denssudlidnd e uasilalinynads vl
nszualiilnaruvnmevievihdufavediad ieiln-Unuaradumvineuvesgunsal
Iiflsinen fegluszuumunuieatu uandstadardonldfaradfussuumuaunisyiney

4 A 4 o ' ¢ & 3 ¢ & v
VBALAIDNUDLAIBDIAING YU DT {jllu'] 1B LWuUAU
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2.13.6.4 aNRsLag (Safety Relay)

g

wiiEag (Safety Relay) LUquﬂiiﬂﬁﬁ’JﬁJﬂ’JUﬂm AIIVEOU U
Snwanuaeaseveusseddlnivdnnisvhoude sgdanmsieuresliiitlussuuiuii
flvAu Wouhelneudihlufasmiedousodifugunsaiindeddlnih idesinslu
9NAMNTIY W Wuwesiuwaslissie(Safety Light Curtain) UuneaniduEmergency Stop

Button)

2.13.6.5 Inslwesiiad (Timer Relay)

Tnslwesaiad (Timer Relay) fignwazadounfinivauuueunden
wazuuUAdnea Wugunsalfilidmsuimunnanlin-Ua szuumuvgumsvhauveseiedns
wazgUnsallaih Wedreniengatienseudlnl SiadagSuvhaununafigldeudsely Tne
fmhdufaszanunsaegluaniuzasi vieadunssiudy wagiliBuiunamieveganatou

ASUAUUA LA

2.13.6.6 Wasliueastad (Terminal Relay)
wajsiueastad (Terminal Relay) \JuSiadvfinusyndandsanuy
(Work-saving relay) Suuinién Feasfndseglumiediad (Relay Units) thluuszandldan
MNUUUBUNA-L N (/0) unuuasulnsaae iRl sunsulfiilodoamaannslindaay

ansalldwenselsdussanamseaunsnidus Whiupeulvsames wu PLC g

2.13.6.7 adUlsad (Stepping Relay)
aiUdsiad (Stepping Relay) Juaunsaltemunuuazadu
fuvsmsvhausalusifvesgunsallutingneg feglursas muauidediu Inedhdula
uazgaidonsoldnunnidaguiindug feuliRafudrfuumsmuaussuunsyeuiia
yualvgy iU MsmveNssuLeiasguih nsmuAunssUILNaHAslulsugRETNTTY

Wudu
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2. circuit breaker
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4. Power Supply (Omron Switch Mode Power Supply s8vk-c06024) [1)]
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AARNUIN N

AC30A-03DG-A

Air Combination

Filter Regulator + Lubricator

AC10A to AC60A

How to Order

Fiter Raguistor

AC A—l%ll(flll)%l—l 3 || s |

* Option/Semi-standard: Select one each forato L

* Optior/Atsachment'Semi-standard symbal: When more than one
speciication is required, indicate in alphanumenc onder.

Example) AC20A-FO3DE 1-KSV- 136NR

g

ol ||8
118

Metric thread (M5)
Nil e
Thread type N5 NPT

|F2as G

I1]l|ef3
|

olelae
°ee
ole
ee
ole
o e

;§+

|
|
|

188
\

Port size

!

382
o9

T
{

1

|
|
|

Ms
8
4
38
12
34

3
(|2

ol
®ee

Without auto drain

Float typs auto drain (N.C.)

Float type auto drain (N.O.)

Option €

Without pressure gauge

Sauare embedded type pressure gauge (with limit indicator)

Round type pressure gauge (without imit indicator)

Round type pressure gauge (with imat indicator)

||®|®
o | |ol®
o ||oe |00

Round type pressure gauge (with color zone)

Output: NPN output / Electnical entry: Wiring bottom entry

Output: NPN output / Electrical entry: Wiring top entry

oaleleae
999 e
olelaae
°9 96

Output: PNP output / Electrical entry: Winng bottom entry

Qutput: PNP output / Electnical entry: Winng top entry

+ (T ) !.'.‘l:ﬁ ] m|§+uo§+

Nil | Without attachment

=]
|°| GIx | K | Mounting position: AW+K+AL

I|l®
o
ile| (@
&

Attachment

| I P,m “I |Wm0\laﬂad'lmerl
S"""I Mounting position: AW+S+AL

JMVIM'V | Nil | Without attachment

V | Mounting position: AW+AL+V

—_—
||®
L1

lil 0.05 10 0.85 MPa setting
1%=910.02 to 0.2 MPa sefting

L1
LJ
- -

Semi-standard

+
Nil | Polycarbonate bowl

Metal bowl

Bowt™=1 Nylon bowl

Metal bowl with level gauge

With bowl guard

Nylon bowl with bowl guard

+| 8| o|e|a|n

Nil | With drain cock

Rh{ quk Jrems Drain guide 1/8
drain port "% Drain guide 1/4

W"'"ﬁ Drain cock with barb fitting: For 06 x 24 nylon tube

Il e III...E

gsmC

U7 n.1 AC30A-03DG-A(1)

oo/ (oo (ooe |®e||I|I
olojo|| /oo |oefe (oIl




Air combination Series ACT10A to AC60A

.\\\\ -
S— Symbol Description
T~ 50
; 5 Nil_| Without drain cock ] ® L
L= I:F‘. b — . .
+
vl | Ni | [ o]
g mechanism N Non-reieving type ] )
© | lm, 'I | Flow direction: Left to right N e |
R | Flow direction: Right to left ] | @ |
+
Nil | Name plate and pressure gauge in s al units: MPa L
1| Pressure unit [Z™* "] Name pes:. caution plagie for bowl, and pressu gauge I Imperel nts: (@] 3 [® el
= 9| Digital prassure switch: With unit conversion function -2 A“‘/\"“A""“ il -S|

Neto 1) L}lng}m-wnm(waho

the
(apphcabla 1o tha AC30A to stho. peng for $o
( mﬂ:n"mwh Wm.l&-rn_uhl-n;doz
fang mum) cr more. Whan the prossure gauge is
Noto 2) Mg\l&lﬁl!w attachod, @ 0.2 MPa prossure gauge wil bo fitlad.
vpmnummau) Mﬂﬂ*menonpgom
N:MJOWG are not assemblod slocting & cane.
qunltnmd le)thryp-mhn The combeation of C and D

s nct poasblo.
Nota 9) Without a vabve functon
Nota 10) Matal bowt The combination of 2 and 8 & nat

Nmu)ramwr,pamwwr Th.pmdnuhx

TRy

Slwithpo s
satng ©

prowdad
m-‘dﬂ-l
pei naly.
Wncdpn’mﬂhgdﬂmhm
Msﬂakvm E1.E2, EJ.EA“-pmdm-lor
Ila-tumnu' (T?oSIu\c-plwdndhr

Noto 13) o Foﬂianpo Ms and NPT only
Nota 14) 4. Sclact with opions: E1, E2, E3, E4.

Standard Specifications
Model

Ncto 1) Prassure gauge connection throads are not avaibible for F.RL. unt with a square ambaddad typo prossure gauge or with a digtal prassure switch (AC20A to AC60A)

Neto 2) -5 10 50°C for the products with the digital prassurc switch
Noto 3) Not appicabls to the AC10A

gswC

U7l 1.2 AC30A-03DG-A(2)

AC10A AC20A AC30A AC40A | AC40A-06 | ACS0A ACS0A
) Filter regulator AW10 AW20 AW30 AW40 AW40-06 AWs0 AWs0
= Lubricator AL10 AL20 AL30 AL40 AL40-06 ALS0 ALs0
Port size Msx0.8 18, 1/4 14,38 1/4,3/8, 1/2 34 34,1 1
Pressure gauge port size ™™ " 116 18 1/4
Fluid Air
Ambient and fluid temp a3 510 60°C (with no freezing) m
Proof pressure 1.5 MPa
Maximum operating pressure 1.0MPa AFC
Set pressure range 0.05%0.7 MPa [ 0.05t0 0.85 MPa —
Relief pressure Set pressure + 0.05 MPa "* 7 [at relief flow rate of 0.1 ¢min (ANR)] AR
Nominal filtration rating Sum M.
Recommended lubricant Class 1 turbine od (ISO VG32) _—
Bowl material Paiycarbonate AW
Bowl guard — | semistandard| Standard A6
Regulator construction
Mass (kg) 020 | ose | o7 | 141 | 146 | 333 | 340 AV
IW

307

3
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series AC10A to AC60A

Dimensions

AC10A, AC20A

AC30A to AC60A

P2
(Pressure gauge port sze)
J \

2xP1
/ (Port size)

IES

\

Clearance for
malrteranco

P{ P2 | A |B=w| C E F G J K H J H J H J H J
AC10A M5x08 [ 16| s6 [ 108 | e8] — [28 % |13 o B — — — Je26 | 28 | — —
AC20A e || ea|1e0] 73] — |ass| e |26 |8 28 | 27 |o278)] a5 |oa75| 63 |e375| 63
AC30A 14,98 | 18 | 110 | 201 86 | 30 |55 80 | 205 | 35 | w28 | 05 |c278] 41 0375| 8 |o375| 66
AC40A [14.38,12] 14 | 145 | 230 | o2 | 38 | 725 | 110 |75 | 15 | 28 | 385 [o278] 49 |o425| 78 |o425| 76
AC40A-06 | 34 14 | 165 |22 | ea | 38 [ 775 ]| 110 375 | 12 | 28 | 385 |w2ve| 49 |oa25| 76 |od25| 76
ACS0A 4.1 | 14 101 400 [ 175 | — Joe | 110 |435| 32 | co8 | 445 [o278] 615 |oe25] 8¢ Jot25| 84
ACS0A 1 14 | 196 [ 408 | 175 | — [98 | 110 [435 | 32 | r28 | 445 [278] 615 |oa25| 84 |od25| 84
Opfional Serni-standard spedfications
M [*1] Q2 | Ri R2 S U v B B B
AC10A 25 20 27 45 | o4b 7 28 | 245 125 - = 107 -
Iczoa 30 24 ) 55| 65| 12 | 32 [ 28 177 — 164 160 —
_AC30A 41 35 — 7 o7 14 4 41 242 209 208 214 224
AC40A 50 40 = 8 o8 18 | 4 48 218 247 246 252 272
AC40A-06 | 50 40 — B ) 18 46 | 48 282 261 249 255 275
ACS0A 70 50 = 1 oft 20 64 | 80 448 417 416 422 442
AC60A 70 50 = 1 olt 20 64 | 60 448 417 416 42 442
Nots) Tha 1ol lengh of B dimarsicn & the kegth whan tha fibar rguator knob & unlackad
e gV
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AMARNUIN UV
VHS30-03A-S

Attachments Series AC

Pressure Relief 3 Port Valve: (V)
With the use of a 3-port valve for residual pressure release, pressure left in the line can be easily exhausted.

B
AN | g——

« Serni-standard: Select cne cach for ato b. -
* Semi-standard symbol: When more than cne specification is required, indicate in alphabetic order. PR
Example) VHS30-06-RZ
"‘~\__\__“ Symbol Descrption %fﬁ
[ e
|
e
[]
e
1 —
=
[ ®
. e
standard

Jp P Nunnahnn mw. | I | . ] I

Not) For thraad typa: NPT only. Thpludnuhmuawtyw&qwlhmumln mswwnmuunm)
AA

Specifications
Port sze Efiectve area (me?) ( ): Ov foctor - v e
e o INOUT| exH | INOUT OQUTEXH a| f
18 10 (0.54) 1 (0. |
VHiS20 14 1. 14 (0.76) 6(0.8 : o ; !‘ Hﬂ J
ye :‘: -~ 3‘1(1sg ;gtg -‘?_ﬁ‘- E5=0
L e e o =7 .
14 27 (1.46 36 (1.95) IN T _TOUT 4
VHS40 a8 am 38 (2.06) 40(2.17) [ |
12 55 (2.96) 2 T O
/7 S 7 T I W) Jdd
¥4 2 (4.44 50 (2.71) EXH.
VHSS0 T )3 125 (6.78) 53 (2.87) !
Not) Uso an ar fiter on the IN side for cparating protection. A [aa]8 T DTETLF = "
Caution on Mounting VHS20 | 40 | 3 | 5020 |45 |as |28 | — | 45
1. Ha 2o, stcp vave or skercer 1oths & VB0 [s8 |4 | 782 [66 @2 [a6 | — 66
" st port ud tho VHS20%0, ,;,,Mwm vuszoE B VHS40 7 |63 [107] 20 [ 58 | as |36 ] 22 ] 63
ares should bo larger than the ;urdmdnha 5 VHS4006 | 75 | 67 |110 | 42 | 65 | 50 | 44 | 21 | 60
folowng mbia. 1o Rurcaon beck = 1
o (Tha B et eploabls o o hiSsathy . VHS30 3 VHSS0 | o | 78 |13¢ | 63 | 76 | 61 | 54 | 26 | 61
Cross Spacer: M5 x 0.8, 1/8, 1/4, 3/8, 1/2
Pipings are possible in all 4 directions. Conmgr of EF-L>°°74 Por size
IN'OUT ports are not machined for threads. £
Please contact SMC if threaded (i hined) ports are required 1 ZNli4 =
o] F. .l LE\%J _-l —E
ol H
E:d4xfo
F W:fmtuud l;‘ E
Model Potsze | A| B C| D model
Y14-M5 M5 23] 16] 14] 25| AC100)
Yuaco1| e
% :: | 4| 22| 40| AC200
Yaa- :02 e 4| 43| 28| 48| AC250, AC3001
;E ; | 4s| 2| s¢| Acso
Caution on Mounting —Yﬁ- -
1. Whan mourting a cross imtarface directly on the IN ik of the kbncatcr, bo surs 1o Yei—04 B 2| 62| | 6| ACSI06
2 memﬂﬁm annadmbhu:wd N:‘M)I‘nmoddnﬂwltm No ndication is naceasary for Rc;
howover, indicage N for NPT, mruzw

)l!&mdod NWmeM thay are aveilablo as a spacal 323

GS\vC
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Series AC

Pieing Adapter: M5 x 0.8, 1/8, 1/4, 3/8, 1/2, 3/4, 1

A piping adapter allows Port size Modsinm [ Podsze | A ] B | D Apphosbic modal
installation/removal of the E 14 | 12 TACIO . AW10 AF10. AR10. AL1O
component without removing AC20

the piping and thus makes

ACS50, ACS5S, AC60, ACS0A

“ |5 |acsos AFSO.AI‘Iﬂ.Am

Eso0-010| 1 ARSO0_, ALSO0, AL60, AWS0C!

Nato modal numbers indcates & No indication is noceasary for Rc;
I)( = howover, indicato N for NPT, MFluzp "

. . .. Neto 2) Soparato rtarfacas are roquired for moduar
Pressure Switch with Piping Adapter -F&mvd-w?m-whmw-wu-ww

IS1 oooe—g—g T

\ Symbol Description
N He
H‘l‘l\mdnp- e | RPT
? | []
e 5 A s
¥ @ &
Port 5zo ____ﬂ;’h’ — - B NENO\W s T,
oy | UL A &7 EETAA AT
35 NEC B va
+
Yo
osm 01104 [T e @]
Sm XTI Lokt el o o] .
(1] osm 31 i dunl ol e
= —aem—Tore : T | ERCE
X202 0sm TH06MPs = ikt | —A
X252 05m 1 0.6 MPs MPa Lok ]
X202-P rew. 05 m 11 0.6 MPa | MPupei dusl scals Right [
b X252P%%| o6m 1w 06MPs dusl scde Lokt o e[ e
- 3m 1904 NPy Righe. [
3m 1004 MPy | ® []
3m 15 0.4 MPs =0 ] o |
X251-P v 3 01104 3 dus' scade Lokt [ [
X215 e 01006MPs MPy Righe AN L
X253 am 01w 06MPs MPy Lok oo e
X15Pew|  am G1o0EMPs Sowde | Toe olele] ! &
X253Pew| 3m 0.1 0.6 MPa | WPabei du scddo Lok oo r % y
- - §'J \ Center of
Nots) For throad type: NPT This product is for oversaas uso anly acoording 1o the now Moasuromont Law. \ el ) \F.AL. body
(Tha Slunittypo s for uzo n Japan.) -
Modcinetst) | Porisus | A C | D[ E Apphcable moddl
Specifications TS1000E20 01] V AC20..
Ar IS1 ) 14 0 |es |s7 28 | 16 | AR20C), AW20C)
Ambicnt and fluid -5 1 60°C (wih ro ireazing) IS1000E-20.003| 3% AWM20, AWD20
_wa—“m\ 10 MPs JIS1000E-30002| 14 AC25(), AC30C)
Maximum x sure 0.7 MPa 1S1000E-30 103 £ 22 | 745 | e0os | 20 | 12 | AR250), AR30C), AW30C)
Set pressure rangs (whea OFF) 0.1100.4 MPa IS1000E-30004] 12 AWM30, AWD30
Hystorosis 0.08 MPa or loss IS1000E-40 102 14 Mot 7)
IS1000E-40 .03 £ AC40C
Switch Characteristics IS1000E40004| 12 | 2 | 995 [ €25 | 37 | 125 | AR40C), AWAOC
e 4 Fqur = J000ES0 08| 3+ ] AWM40, AWD40
Maxemum contact pont capacty 2VAA Nots 1) 1 in the modol numbors indicatos o thraad typa. No indication & nacassary for Ro: howaver.
[Oporating voltage: ACOC | ToOVorfoms | indicata N for NPT, end F for G.
12V 1024V AC, DC: 50 mA ngc.vubomndmhm 306 and AW40(3.06.
Maximum operating current 48V AC.DC: 40 mA Noto 3} Separato rterncos aro roqured for modiuler urit.
100V AC. DC: 20 mA « The prossre swich cn the ACA001-08 and sbove and 10 AW4O-08 can bo mourtad by acrowing 1S1000.01 rto
the pping adepter E500-006- X501 or ES00-006- X501 to ES00-1190-X501 fwith top-face thread o 1A
with 3 promountod swich ar availabio as 8 spocial onder. Ploass contact SMC regarding ther aval
e gswC
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AMARNUIN WU
MDB1B50-30Z-M9BW

Square Tube Type Air Cylinder: Standard Type
Double Acting, Single Rod

Series MB1

032, 040, 050, 063, 080, 0100, 0125

How to Order
With auto switch MDB1 :L::32:: :— 0 —|M9§W" -
4 Made to Order
(Reder to page 333 for details.)
Wi B2 s
Number of auto switches
Mounting style e————— NI | 2pcs
Bazic styfe S 1pc
Axial foot style 3 [3pc]
F_| Rod side flange stylo | W) " pos
G | Head side flange style
C | _Srgle dove syle
D | Double devia style Auto switch
| M| without auto switch |
+ For the applicable auto switch part numbers,
refor %0 the table below.
Port thread type Suffix for cylinder
o Flod boot = ripa-An
NPT !
ek L .
= NIl |Air cushion at both ends
) N ™| Without air cushicn
Note) In the case of wio air cushion, & comes with
a rubber bumper.
Built-in Magnet Cylinder Model degri” < oo v e
If a buit-in magnet cylinder without an auto cyinder with air cushion as follows, becas
switch is required, there is no need to enter Nmm"rwmwzbgﬁgﬂd
the symbal for the auto switch B 100 110 e o TR 13 e Qe

(Example) MDB1F40-100

Applicable Auto Switchsrster to pages 1263 1o 1371 for turther information on auto switches.

& Load vollage AUTO SWICh MOO=!_| Lead ws length ()
Typel  Special function B:f.{‘y"“s s o0 C | repengasm] wmane | 05 |1 3 ] 5 | 222! Appicabie loas
k. o NG | (L) (8
3-wire (NPN) A MON (@ (@@
5 — Fwire (PNP) v MOV | MoP (e [e[e | creut
3 2-wire 2V M9BV | ® e} =
e 3-wira (NPN) MONWV | MONW | @
s D:g::ﬁ;mu :ma: :) Grommat | 8 [3wrs (PNP)| 24V WAN| L [MoowV ] MoPW [ @ IC s Aoy
-
o 2-wire 2V [MOBWV | MOEW | @ (@@ =
3 Water resistant WS (NEN) V.12V v : iC creu]
(2-oolor Indication) 3-wira (PNP) wlv | M9PA
2-wire 2V [ MOBAV | MOBA —
2 { P ooy | — | — | asev | A% |@|—|@|—| — [comsf —
- sl g 100V | AGV | A3 |e | |e[| | — — | Reay,
T] 2™ | 2V | "V [ioerien] AV | A0 | ® [—[®]_| — [Coms| PLc
+ Lead wira lengih symbals: 0.5m NI (Example) MONW + SOId Stale auto SWIChes Marked W1 - O" are produoad Lpon Fecalpt of oroer.

1m M (Example) MONWM

3m L (Exampie) MONWL

§m -—-Z (Exampie) MONWZ
+ Since thare are other applicabie auto swiichas han listad above, refer fo page 350 for detalls.
+ For detalls about auto SWIChes with pre-wirad Connactor, refer 1o pages 1328 and 1329.
+ Auto switches are shipped together (not assambled).

e gsvec
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Square Tube Type Air Cylinder: Standard T
Double Acting, Single Rod

series MIB1

Specifications
Bore size (mm) 322 | 0 [ so | ea [ 80 | 100 | 125
Action Doudle acting, Single rod
Fluld AIr
Proot pressure 1.5MPa
[ g p 1.0 MPa
Minimum op g P 0.05 MPa
— Without auto switch —10 1o 70°C (No freezing)
" With auto switch =10 to 60°C (No freezing) W
Lubrication Not required (Non-ube) | P
Piston speed 50 to 1000 mmvs ]gumsm CJP
Stroke length tolerance Up 10 250:35 251 10 1000: "%, 1001 10 1600:°42 cJ2
- Cushion Both ends (Alr cushion) Nt%)
M’";bm"' Port size (Rc, NPT, G) | 144 | as | 12 CM2
Mounting Bask style, Foot style, Rod side flanga style, Head side fange style| —————
Single clavis styls, Double cievis sty CG1
Note) In $ie case of wio air cushion, it comes with nubber bumper. W
Standard Stroke
Made to Order Specifications [0 Maximum
{For details, refer to pagas 1373 10 1496 and 1514) (rmy Standard stroke (mm) CA2
Symbol Specificatons 82 | 25, 50. 75. 100, 125, 150, 175, 200, 250, 300, 350, 400, 450, 500 700 ‘_cs_‘l
[—XAD | Change of rod end shape 40 | 25, 50. 75. 100, 125, 150, 175,200, 260, 200, 350, 400, 450, 500 800
[XBS | Overized rod cyinder 50 | 25. 50. 75. 100, 125, 150, 175, 200, 250, 200, 350, 400, 450, 500, 600 00| [osn
[=XB6 | iest esitant oyinder (160°C) 63| 25,50, 75. 100, 125, 150, 175, 200, 250, 300, 350, 400, 450, 500, 600 100 | 2F
x""“":;"" 80 | 25 50,75, 100, 125, 160, 175, 200, 260, 300. 350, 400, 450. 600, 600, 700, 800 1000
—XC4 heavy scraper 300 |- 2 5
[XCE [riewt v finder (110°C) 100 ‘ssamoous.1so..nszm,-zsamwmmaw.soomm 1000
B | [ LT 125 [ 2 60,75 10, 125,150, 175 200 250, 300,360 €03, 450, 500,600 70, 600, 1040 1400
Note) strokes are avadable, $00. (Spacer B not used)
XC7 | Tie-rod. cushion vaive. e rod rut, etc.
made of stainless skl
[—XC8 | Accessory
—XC9
Rodsise | Head sige Doutie
e iiialiy S | Sy [t | ool o s e
Standard | Rodenanut LJ L] LJ L] LJ L
equipment | cievs pin — — — — — .
Single knuckde joint o o ° ° ¢ o
Doudia knuckie joint
Opson L ] L L] L] L ] L ]
(Wen pin)
Rod boot L] L] [ ° ° °
Mounting Bracket Part No.
XCG + XC7 specications, Baaiite
Fasterer strps mourted on sech mourtng grooves (mm) 32 40 50 63 80 100 125
Foor (') Ma-103 | ma1o¢ | ma-105 | ma-1o6 [ maios | matio | mei12
Flange wme-F03 | ma-ro4 | ma+0s | maroe | meroe | mer10 | Mari2
Single deve MB-CO3 | MB-CO4 | MB-C05 | MBC05 | MB<oe | MB-Ci0 | Maci2
Double devis | MB-D03 | MB-D04 | MB-005 | me-Dos | ma-Doe | mMe-Di0 | mMeD12
mﬂ'&“"“m“‘w Note 1) Order two 100t brackets par cylinder.
Note 2) for each g bracket are as follows. Foot, flangs, single cievis/body mountng
 Mimum auto switch mounting strcke gg;'m:wmmnmmm-m cotter pins and flat washer. Refer to paga
. Proper auto switch mounting position
(g;umammmmmw Rod Boot Material
+ Operating range
) . e D Symbol | Rodboot matertal [Varimum amoet semseratire |
9 J Nylon tarpauin 70'c
K Heal resistant tapautn 110°c*
+ Waxmam ambrent temperanre
G SvNC
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Series MB1

Theoretical Output m [ —F>our [ Je—TF—mn
Boresize | Rodsize |Op Piston area Operating pressure

(mm) (mm) [dvecten] (mm?) |02 |03 ]os4 |05 Jos o7 ]os]os |10

= OUT | 904 | 161 | 241 | 322 | 402 | 482 | 563 | 643 | 724 | 904

= N 631 138 | 207 | 276 [ 346 | 415 | 484 [ 553 | 622 | o901

P ™ out | 1257 | 251 | 377 [ 508 | 629 | 754 | ee0 [1008] 1131|1257

N 1056 | 211 | 317 | 422 | 528 | 634 | 730 | 845 | 950 1056

= o OUT | 1963|333 | 689 | 785 | ee2 | 1178 1374|1570 1767|1963

N 1649 330 | 495 | 660 | 625 | 989 | 1154 | 1319 | 1484 | 1649

out | 3117 | 623 | aas [1247] 1550 [ 1870 | 2182|2404 [ 2805 [3117

6 N 2803 | 561 | 841 | 1121 1402 [ 1682 | 1962 | 2242] 2523 | 2800

% OUT | 5027|1005 | 1508|2011 ] 2514 |3016 | 3510 | a0e2 | 4524 [5027

N 4536 907 | 1361 | 1814 | 2268 | 2722 | 3175 | 3629 | 4082 | 4536

OUT | 7854|1571 2356|3142 | 3907 [4712 | 5498 | 6283 | 7069 | 7854

i o N 7147|1429 2144 | 2660 | 3574 [4288 | s0ca [ 5718 [ eea2 [ 7147 ]

125 - out | 12212 |2as4 3622|4209 ] 6136 | 7363 | 8500 [sere | 11045 [ 12272

N 11468 2294 | 3440 | 4588 | 5734 | 6881 | 8028 | 9174 | 1021 | 1468

Note) Theoretical output (N) - Pressure (MPa) x Piston area (mmv)

Mass (kg)
Bora size (mm) 32 [ 40 [ 50 [ 63 | 80 | 100 | 125 |
Basic styte 053 | 072 | 124 | 154 | 284 | 383 | 568
Foot style 066 | 086 | 146 | 182 | 334 | 449 | 776
Basic mass Flange style 082 | 100 | 169 | 233 | 429 | 7.14 | 984
Single clevis styla o078 | 095 | 158 | 217 | 395 | 70 | 825
Double clevis style 079 | 099 | 1.67 | 233 | 424 | 752 | 845
m‘”‘”m“‘ "mm'a;s;;‘ Al mounting brackets 016 | 021 | 033 | 037 | 056 | 0.72 | 084
@ knuckle 015 | 023 | 026 | 026 | 060 | 083 | 110
Aocessory bracke: [k N
Double knuckle Wi pin) | 022 | 0.37 | 0.43 | 043 | 087 | 127 | 091

Kinetic Energy Absorbable by Allowable Kinetic Energy

- the Cushion Mechanism = o125
0&,015110050 -0.85kg Boe size | Efactve cushion |  Kinetic energy 0100
(men) length (mm) absorbable (J) — =
32 18.8 22 - AN
Consideration of the Cushion el 188 ) — =52 ANEN
——— e ——— 50 213 9 NN
For detalls about the kinatic enargy 63 213 1 °d0 \\\ N
by the cushion machanism and wi air cushion, 80 303 NN \\\
fefer to page 1571. 100 509 » ’u_“% =
Ay
126 3:;4;-314 o 2 AwAx
sde 204 ‘i 0 SN
With Alr Cushion Z b
At the stroke end, when stopping a large amount of ° 20 \
kinetic energy gencmated by a large bad and high 5 \\
speed compression of air is used to
absorb the impact without iming vibrabon to
the ings. The purpose of an air cushion is
ot 1o reduce the speed of a piston as it nears he 5
stroke end. The kinetc energy of load can be found 4
using the following formula. v
_— .
oty = ¢ R Teees &
Ek : Kinetic energy (J) Max. speed (mm/'s)
M : Mazs of load (kg)
v : Piston speed (m/s) Exampie) Ludimnmdmdmmheuw
If the kinetic energy obtained is no greater than the ..:u-:ﬂvnﬁm N0
absorbabie kinetic energy shown in the table above,
Extenduwud from 500 mm/s on the
the ffe of the cushion seal will be 10 milion oycles o horizontal axis of the graph to the
- intersection point with the ine for a tube
bore of 63 mm, and then extend leftward
from this point to find the load of 80 kg.
334
g S\VC
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Square Tube Type Air Cylinder: Standard Type

Construction

Series MB1

Double Acting, Single Rod

3@BROO

®©OE08091272¢32)

I st

=i

NV

Cylinder tube sectional view A-A”

Component Parts
No. Description Material Note No. x Material
Rod cover Abamirun G costed | Metalic painted T38| Cushion seal Urethane
Head cover Alamirum de-casted Metallic painted 15* | Rod seal NBR
Cylinder tube Auminum Hard anodized 16°_| Piston seal NBR
[ Piston rod Carbon sieel Hard chrome plated 1 Cushion valve seal NBR
S Piston Aurnirm alloy Chromated 18"_| Cylinder tube gasket NBR CS1
6 Cushion ring Brass 19 [ Piston gasket NBR
7 Bushl Lead bronze casted| csz
8 Cushion valve Swel wire Nicke! plated
9| Retaiing fing Speng e 580105100 Copper/Fluorine-free
10 | Terod Carbon steel Znc chromated
11 Tie-rod nut Carbon steel Nicke! plated 20-MB1 Bore size |[ Port threed o
12 | Wearring _ A, y M;"——'E'
13_| Rod end nut Carbon stecl Nickel plated Copper/Fluorine-free
The which prevents c r based ions from ¥
MWMJ&. order to elminate the effects by copper based ions or fluororesins over
= LXK the color cathode ray tube.
9‘2,".“7' Kit na. Contents
2 MB32 — P* Specifications
40 MB40 — PS Action ingle rod
S0 MBS0 — Ps Set of the above nce. ©32. 040, 050, 063. 080, 0100
63 MEB3 — PS 8.5.6,0 10 MPa
80 MES) — PS 0.05 MPa
100 ME100 — PS Air cughion”
+ Seal kit indudes 14 1 16, 18. Order the seal kit, based on each bore size. Screw-in
+ Seal kit ndudes a grease pack (3210 50:10 g 063,80 :20 g, 0100 50 1o 1000 menis
30g). Order with the lollowing part rumber when only the grease pack is needed. hn-wﬁ.wwm‘@d.«w-ﬁ
Grease pack part number : GR-S-010 (10g), GR-8-020 (20g) Head side fange style, Single devis style,
Double clevia style. Center trunnion style
+ ALto switch can be mounted.
*Use win tha energy absorption. (Reter to page 334.)
+ When thare Is no air cushion, tha unit Is equippad with rubber bumpers.
Water Resistant Air Cylinders
D-0
-XO
évézl
X0
Fll
(]
gswc 33
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AMARNUIN A
CXSM25-20-Y7BW

Dual Rod Cylinder
Basic Type

Series CXS

06, 010, 015, 020, 025, 032

How to Order
Thread type
[Symbol] Type | Bom size
Nil M thread | o6 10 020
o 18
TN_| NPT 1B | 025,032
T | cis
llhdotoOrdor
Refer 1o page 562 for detalls.
Bearing type
Number of auto switches
2 pes.
B 1pC.
Bore size/Stroke (mm) RN} W pos.
Bore size Standerd stroke
3 10.20, 30. 40. 50
10 10, 15, 20, 25, 30, 36, 40, 45, Auto switch
15,20 52 02 g ;: 30,38, 40, 45, Ewamowmnnimmm balow
s 10, 15, 20, 25, 30, 38, 40, “Ford . afer & ;
25,32 |50.60. 70. 75. 80, 80. 100 B R ooy o e
Applicable Auto Switch/meter to pages 1719 to 1827 for further Information on auto switchas.
3 Load Laed wire bargh ) *|
wirng Ato switch modet Pre-wred
Type | Speciamnction |Electricall & 05 |25 Appiicabie oad
enty |5 oc AC N ||z conmectr
3 wire (NPN) T— Y6OA | YS9A ® (e|C| O (3
g o Jwire (PNP) . Y7PV Y7P [ ®|C| O |crout
H | _2-wira | 12V | vesB | v [ ol0] O — | Reuay,
3 [3-wra(NPN) |24 v — YTNWV | Y7INW L = [@ ic s
s |
| S¥onostic Inicalion > [Zwre rre) PRV yrpwv | yoow | ® |®|0] © arcwt| 7€
© (2-color incication) 1 ~
YTBWV | Y7BW ® _(®|0] © )
3 2-wire 12v — - —
(2-color ) = YTBA = e|C cx2
3-wire. Ic —
= 8 |peNegraeg| — | 5V | — = e o (O — Jyow| — |
i < Grommet | > CXW
‘! L1 swre [2av| 12v PRV = Z73 ® lejle] — | — | Reay
= o vees| — 280 e |o|-| — Jcomt] mc |
« Lead wira length symdais: 0.5m ~—— NIl  (Example) YS9A + Solld state auto swiiches marked with “O" are producad upon recalpt of order. CXT
am - L (Example) YSOAL —
5M - Z  (Example) YS9AZ CXSJ
« Since thare are other appiicable auto switches than listed, rafer 1o page 569 for detalls.
« For getalls about auto switches with pre-wired connector, rafer 1o pages 1784 and 1785.
« Auto switches are shipped together (not assambied).
g el
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Series CXS

Specifications
Bore size (mm) 6 | 10 | 15 | 20 | 25 | 32
Fluid A (Non-iube)
Proof p 1.05 MPa
| Maximum operating pressure 0.7 MPa
Minimum operating pressure | 0.15V%z | o1mPa | 0.05 MPa
Ambient and fluid temperature —10 %0 60°C (No freezi
Piston speed 00 30nms|wxxonns| 3010700 mmvs | 30 to 600 mmvs
Cushion Rubber bumpar
M 0 to -5 mm compared o the standard stroke
Port size M5x08 | Rc 178
Bearing type Siide bearing. Ball bushing baaring (Same for both)
Allowable kinetic 0.0023J] 0.0645 [ 0.0050 | 0.175 | 0270 [ 0324
E Made to Order Specifications
For details, refer tope Standard Stroke
851 to 1954 and 3-?“ (mm)
Setet Ecialien | Moosl | =~~~ stanarstroke Long stroke
-XB6 | Heat resistart oylinder (10 to 150°C) CXSU6 | 10, 20. 30, 40, 50 60, 70. 75, 80. 80. 100
-XB9 _|Low speed aylinder (10 1o 50 mmis) CXSCI10 | 10. 15. 20. 25. 30, 35. 40, 45.50.60. 70. 75| 80, 90. 100. 110. 120, 125, 150
-XB11 | Long strcke type CXSCi45 110, 120, 125. 150
-XB13 | Low speed oylinder (5 %o 50 mm/s) CXSC120 | 10, 15, 20, 25, 30, 35, 40, 45, 50,
-XB19 [ High speed specifs CXSL125 | 60, 70, 75, 80, 80, 100 110, 120, 125, 150, 175, 200
-XC22 | Fluorosbber seals CXS132
X563 |Without plase * Risfer 1o *Made 1o Order Specificatons” for stroks which exceads the standard stroke length.
Non-standard strokes for a size of cyinder are available as a special order.
Theoretical Output
(N)
Red size|Op [ g P (MPa)
= {mm) |airacton| (mm?) [ 0.1 Jo.15[02 03[ osf 050607
CXS°6 P ouT 56 | —[8a|112]168[224|280]306]%2
N 31 | — 46|62 03]124]155]106]217
ouT 167 |157| — |314]47.1|628| 785]0e2] 110
oy g % 100 |100]| — |200]30.0| 00| 50.0|60.0| 700
our as3 [353] — |706] 106 ] 141 | 177 [ 212 | 2@
FRU R ™ | 252 |252| — |504]756] 101] 126 [ 161 | 76
CXS20 % ouT 628 |628| — | 126 | 188 | 251 | 314 | 377 | &0
N 471 |a71| — |oa2] 141 ] 188 236 [ 263 | 30 |
Y our 982 |ee2| — | 196 | 295 | 33a | 451 | 560 | eer
o " ™ 786 |756] — | 161 | 227 | 302 | 378 | 454 | &5
oxXs 32 1 our | 1608 161 | — 202|482 643 804 [ 965 | 1128
N 1206 |121 ] — 241|382 | 4e2| 60a | 72¢ | se¢
Ncte) Theoretical output (N) = Pressure (MPa) x Piston area (mm?)
Mass
- W
(kg)
Rca ‘Stancard stroke (mm)
10 15 20 25 30 35 40 45 50 60 70 75 80 90 100
CxsM6 |oos1 | — J|ooes| — Jowe| — |owe| — Jowus| — — — — — —
CXSL 6 |o0o81 | — Jooes| — Jowe] — Jo2| — Jomns| — — — - — —
CXSM10 | 0.15 | 016 | 017 | 018 | 019 | 020 | 021 | 022 | 023 | 025 | 027 | 028 | — — —
CXSL10 | 045 | 016 | 017 | 018 | 0.19 | 020 | 021 | 022 | 023 | 025 | 027 | 028 | — — —
CXSM15 | 025 | 0265 | 028 | 020 | 030 [0315 | 033 | 0345 | 036 | 039 | 042 | 0435 | 045 | 048 | 051
CXSL15 | 027 | 0285 | 030 | 031 | 032 [ 0335 | 035 [ 0365 | 038 | 041 | 044 [ 0455 | 047 | 050 | 053
CXSM20 | 040 | 042 | 044 | 046 | 048 0495 | 051 | 053 | 055 | 0585 | 062 | 064 | 066 | 070 | 074
CXSL20 | 043 | 0445 | 046 | 048 | 050 J 0515 | 053 | 055 | 057 | 0605 | 064 | 066 | 0ea | 0715 | 075
CXSM25 | 061 | 0635 | 066 | 068 | 072 [0745 | 077 | 080 | 083 | 089 | 095 | 087 [o0s9es | 106 | 1.10
CXSL25 | 062 | 0645 | 067 | 070 | 072 [ o755 | o7 | 081 | 084 | 0895 | 0955 | 098 | 1005 | 1.065 | 1.11
CXSM32 | 1.15 1.19 | 123 | 1275 | 1.32 | 1.38 140 | 145 | 149 | 158 | 1665 | 1.71 | 1755 | 184 | 193
CXSL32 | 1.16 | 1205 | 1.25 | 1.295 | 1.34 1.38 142 | 1465 | 151 | 1505 | 1.68 1.72 | 1.765 | 1855 | 1.94
562 @m

3
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Dual Rod Cylinder

Clean Series

merearetwotypesoiqhden relieving type and vacuum type, available for a clean
g type sp with the double-seal construction of the
mmmmwwMemmmmmﬁmmm
outside of a clean room environment. The vacuum type specification allows for the
ion of a vacuum on the rod section while forced exhaust of air takes place through

the vacuum port to the outside of a clean room environment.

Series CXS

Basic Type

O&ting Conditions
Non-rotating Accuracy

Non-rotating accuracy & & e retracted end and
Without @ load shoukd be less than or equal 10 the vale
provided In the tabie below s a guice. '

== - Plae
How to Order _:@—d@::ﬂ
EH - cXS L [ Boresize |—[ Stroke l—IAmommhl —_—
T Ball bushing bearing Bore size (mm) o6 to 032
(W] _Sweteaig )
Cloan g [ Bail bushing bearing | CXSM
room wl‘hﬁm .12 compatiblo wih the (S0 bearing) -
TN —Ta— — 101
11 Vocuum type
12| Peving hpe (Vi spocily resied shdng par| e TN
CXS 610 32 S —
flection at the Plate
6 [ 10 [ 15 | 20 | 25 | 32 An approximate plate-end defiection X without a
1.05 MPa ioad Is shown In the graph below.
0.7 MPa
0.15 MPa 0.1 MPa | 0.05 MPa
~10 to 60°C (No freezing)
30 1o 400 mmvs
0 to -5 mm compared to the standard stroke
Bal bushing beanng

Reder 10 “Pneumatic Clean Senes” catalog for dmensions.

Copper and Fluorine-free (For CRT manufacturing process)

Topcmhouihmdooppormofhabgmmdn\gcmm
processes, copper and fluonne materials are not used in the component parts.

Note) Since the standard cyinders are easentially copper and fuorine-iree, Mmm»m
specdicatons. .nheeveddccrbned happen non
10 20-zpeci mzow XBO(XBIZ))hodmb

uvodmchnnuma\htmq nmhemo&lno from the one for standard products by

prefcng 20-. L
0 20 4 6 €& 10
A1y Stroke (mm)
Maximum Load Mass
When the cyinder 's mourtsd as sNown In the Delow, the
maximum foad mass W snould not exceed the vaiues liustrated i the (CX2
graph ¥ 3 e cagr
25‘ I I TTrTTT cxw
—CXSM
w ‘ -1 .b ==CXSL
&, = ol CXT
% B 2
15 | oXsy
w < 15 t
Y e
'; ‘\‘1,
E \\‘
B g
777 12 N Q\\ /] D-O
‘\\\ N
5l YEERY -X0
L S
6L LI H hE | [ndvsl
T - | X
20 40 6 8 100 120 140 160 m:?il

g SvC
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Series CXS

Construction: Slide Bearing

CXSMé

7!
CXSM10
@ @

LU B i

! L'V

T

02 @®

j i
WE @0 2D 'f‘/i
CXSM20 to 32

®We

CXSM15

\E

77

a2 a @@

1363

564

U

Component Parts
Matertal Note Nol  Descripton Material Note
Auminum aioy Haro anoazed _17| Bumper Polyurathane
Carbon steal() | Hard chrome plated 18] Piug Chromium steel Nickal plated
Carbon steel | Hard chrome plated 18| Piston seal N8R
[Riuminum bearing aloy 20| Rod seal NBA
S_EB steel %) 21 >-ring N8R
ALmInom aioy Hard anodzed _22| Head coverB Aluminum aloy Nicksl plated
Aminum aioy Chromated 23| Seal retainer Aluminum
Auminum alloy Chromated _24| Port spacer Aluminum aloy
Polyurethane _25| Steel ball Special steel Hard chroms piated
= 26| Retalning ring B Special steel Nickel plated
e —anooeo—  Replacement Parts/Seal Kit
Polyurethana Bore size (mm) Kit no. Contents
socket head cap screw | Cr stael Nickeal plated 6 CXSM 6-PS
Chromium steal Nickal plated 10 CXSM 10APS
Special steel Nckal plated 15 CXSM 15-Ps Set of nos. above
Note 1) Stainless seel for CXSME. 20 CXSM 20-PS B, @ana@
Note 2) Anodized akuminum alloy for CXSME. 25 CXSM 25-Ps
32 CXSM 22-PS

+ Seal kit inchudes 13, & and &\ Order the seal kit, based on each bore size.
* Since the seal kit does not indude a grease pack, order & separately.
Grease pack part no.: GR-S-010 (10 g)

gSvC
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AANUIN
CDQMB32-10-M9B

Compact Cylinder: Guide Rod Type

Series CQM

012, 016, 020, 025, 032, 040, 650, 063, 080, 3100

How to Order

y/ CQME:

With auto switch iNumbor of auto switches
(Buil-in magnet) Nll_| 2 pcs.
Mounting bracket : _r:_p&
[[B__Throughnoe (sanderg) ] gos.
[[A| Both ands tapped (03210 a100) | Auto switch type
Nmno,wuboa-amumm) (o8 [Wihout a1t swich]
mg:o- typea. Symbol o +Ralor 10 tha table bolow for the
is undied to Ium::aa applicablo auto switch model.
Nota 2) Cylinder otz ara ot i
A %m Cylinder stroke (mm)
"'""',qu T Refer o the next page for standard
Malthummrg and ntermediate strokes.
Thread type
Bora size i Mivesd 01210025 |
1 12mm | 40] 40mm Re
2T 38 en 1D 1750 roue BN T | o22mei00 Built-in Magnet Cylinder Model
20| 20mm 63 mm i3 G i a built-in magnet cylinder without an
25 mm 80 mm Note) M theead 10 be used for without auto switch is required, there s no need
32| 2mm [100] 100 mm '“°"MWP<T:°3?5¢1°‘= to enter the symbol for the auto switch.
—— e is no need to X
e e (Example) CDOMB32-10
Applicable Auto Switch/Refer to pagas 1263 to 1371 for futhar information on auto switches.
BE Wi Load voliage Auto switch model | L..d-gm!....)
tmspcﬂhn‘nnm;("" % = 051 5 [ None] cpmpeg | APPECIE l0ad
L 5120025 sl o 0 [s17 1 o25 [s 2 wai0d] (i) | M) (L) (Z) ™)
Fwee (NPN) 5V, o | —
v Genre|  [3wire (PNP) 12V [ MoPV_ W K = Vo
” [ MOBV_ 3B K =
£ P 2wire 12V % = — oo = -_
L A Fwre NN, V. WONW T=1c
) it [ Jome | L, |2V ] [ MOPWY MOPW =10 17 helsy.
3 . Zwire 2V [ M9BWY e(el® =[O | | Pc
= . > Twre NN SV, [ WONAV WORA 5 ol=[©
U o i I Y 12V [ MIPAV MIPA O lolelo[—=[ o |-
2 wire 12V [ MOBAV MOBA 00 = =
|7 Smogs fov wicr Awire 5V,12V = —w — o= iC amuf
Vagex ¢ w7 oo rdcmn [2wre Plee-gokeri| - — — T —=—|e|e[— —
o) | 8v |, = A9V A% o |—|of[-[—]| = [cams] —
£ e — |owov | — [A2 | — [AiA| e [—|e|—|—]—
H — || TV ] 100V —K*V s —el==T—=1 —
Ci. SVI2V|10Vo k| AGOV AS0_ o |—|®|—|—| — [comu
E e av [2v]| — — [ A73C — o |—|e|le|®| — | | Pc
N 5Vi2V|AVoes| — | ABOC — e |—|e|e[® — [Comu
1 ¥ s s Fony st foromimet | Yed — - — ATOW — ®|—|o|—|—]| — —
+ Laad wiro longth symbols: 0.5 m—...Nil (Examplo) MoW Solid mato auto switchos marked with a *0" are produced upon recspt of ardor.
1 me M (Exampic) MONWM «DPLDWLWM compatitic with boro sizos 040 10 0100
3m— L (Exampio) MONWL + Only D-P4DW type is assamblod when shippad
5M Z (E MNWZ
Nono-— N (Example) J70CN

+ Bosads the modcls in the above catalog thare are some othr auto switchas that are applicabla. For mors information, rafer to page 803
+ Ralar 10 pagos 1328 and 12320 for the datasls of auto switches wih a pro-wired connactor.

ummnngDMMWMW IW(VMaIA[V)L types on a side othar than the port sido with 032 10 050 cyfinders, ordar auto swiich mounting bracksts scparataly.
o page 803 for

792 ZSVC
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/\ Caution

() Do not use the product as a stopper.

Specifications
Bora size (mm) 1 1 1

Model Pneumatic (non-ube)
Action Doubie acting, Shge rod
Fiuid Alr
Proof p 1.5 MPa

| Maximum opersting pressure 1.0 MPa
Minimum 0.12 MPa 0.1 MPa
Ambient and fiuld WIThoUT auto switch: —10°C 10 70°C (NO freazing)

P | temperature Wiith auto switch: ~10°C 10 60°C (No freezing)
Cushilon Rubber bumper on both ends
o ?1.0 mm*

Stroke length tolerance o
Mounting Thi
Piston speed 50 to 500 mm/s | 50 10 300 mm/s

2) Do not disassembie and modlty the procuct

Compact Cylinder: Guide Rod Type Series cam

Standard Stroke

+ Stroka length toleranca doas not Include the amount of cumper change.

Bore size Standard stroke (mm’
L 1246 | ' | 5,10,15,20.25 %0
2025 5. 10, 15. 20, 25. 30, 35. 40. 45. 50
32.40 5, 10, 15, 20, 25, 30, 35. 40, 45. 50, 75. 100
506380400 | 10. 15,20, 25, 30, 35, 40, 45, 50, 75, 100

Manufacture of Intermediate Stroke

Descripgon Intermediate stroke range
Spacers are instaled n a Bore size (mm) | Intermadiats stroke range (mm)
Cyfinder with standard stroke. 12,16 11029 W
Bore size (mm 20,25 11049
12 1032 | Avasadie i 1 mm ke ncrements 32 11099 cU
40 to 100 | Avatadie in 5 mm stroka Perements 40 to 100 51095
Exampie) Part number: COMB32-57 cas
Theoretical Output Conatructed by INsBing an 18 MM sp0ar N the Sandard ST0E Cyinder COVER2-75. 8 dmension: 108mm. |
vien  Mass c02
Bore size | Operatng | Operating pressure (MPa) —
tmm) | arecon [ o3 | 0B = Without Auto Switch g (oo
= ™ 25 = 50 Bora sze Cyfingar stroke (mrm)
ouT 2 57 79 (m;l) 6§ [0 s]20] 2] [as[ew]es]s0o] ][00 m
[ e 1.:22,2:33‘22“““|—
ouTt ) 101 141 Lo — =
- 7 m %5 20 g | 107] 122] 1ar| 152| 167] 18a| 18| 21| 227] — | —
20 oUT ey 57 530 26 | 125 | 143| 162]| 10| 198| 216 23¢| 252| 270 288] — | —
IN a 290 288 32 | 1e2 | 205| 228]| 2s50| 274 | 297 | 320| 343| 368| 389| £53| ess
2 80 | 260 | 295| 220| 245| a70| 396 | 421| as6| &71| 497 e92] e2s
ouT 147 245 344 e
N 0 20 ro3 50 — | s00] s¢0] se0] 20 661 701] 740] 780] ®21] 1133] 1341
32 ouT ) 202 53 63 — | 745] 705| 45| @34 | 944 | 993 [ 1043|1003 | 1143 1535] 1791
= s = 79 80 — | 1400 1478 | 1558 | 1639 | 1719 | 1800 | 1880 | 1960 | 2039 | 2671 | 2067
40 = = = =3 100 | — 2365|2468 | 2571 | 2674 | 2776 | 2800 | 2983 | 2008 | 3188 | 4083 | 4574
o N 495 | 825 | 1180 With Auto Switch (Built-in magnet) unt:
ouT 589 sa2 | 1370 Sora sz, Cylincer stroke (mm)
& N 840 | 1400 | 1980 fmm) |'s | 10| 6 | 20| 25 | 30 |35 | 4 |45 | 80| 75 | 100
ouT 936 | 1560 | 2184 12 2| 59| es|] 77| 84] 93| — | — | = | - | — | —
80 N 1362 }_2270 3178 16 é| 77| e7| 97| 07| 18| - | - | = | -] = | —
ouT 1600 | 2515 | as21 20 | 122 | 138| 53| 1ee| ie2| 197 213] 227] 22| 267] — | —
100 IN 2145 | 3575 | 5006 25 | 168 | 86| 205| 223| 240 2s8| 277| 285] 313 331| — | — |
ouT | 2355 | 3925 | 5498 32 | 241 | 264| 287] 209| 303 3s6| are| 01| 425| 4¢8| s6¢| ea0] D-O
40 | 345 | ar1| 396| 421] 4a7| 473| 4ce| s23| s4a| 574 705| e36
A S Mounling e eSS |80 | — [ eto| cos| coo| 7a6] 770 oo oso| oo | sao[vrer[vass] [XOO
63 — | 903| e53] 1003 1052 [ 1102 | 1152 | 1201 | 1251 | 1301 | 1867 | 1813 | I—0x=
Vass
m"";“gm, “""::.";'.f..?“‘" @ 80 — | 1661 | 1740 | 1820 | 1900 | 1980 | 2061 | 2141 | 2220 | 2300 | 2695
802 o2 108100 15 100 | — |2745] 2848 2050 2053 | 3156 | 2260 | 2362 | 3465 | 3568 | 4088 |
Add each mass of auto switches and mounting brackets. iz
Ll in S0k &100 10 Reter to pages 1263 o 1371 for auo switch mass. —

GS\C
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Series CQM

Plate Non-rotating Accuracy

Non-rotating accuracy without load Is designad o ba same of jess than th figures shown In the table below at the retracted cylinder end (piate).

Bore size (mm) Non-rotating accuracy
12,16 202" +0
2010 100 0.1° -0

Plate Allowable Rotational Torque

Make sure to operate strictly within the allowable rotation
torque range to the plate.

Operation cutside of this range may resut In shorter senvice Ife or dam-
age to the devisa.

Bore size Cylinder stroke (mm)
(mm) 5 10 15 20 25 30 35 40 45 50 75 100
12 0.11 0.10 0.08 0.07 007 | 0.08 — — — — - -
16 0.15 0.12 0.11 0.10 009 | 0.08 - - - - — -
20 037 032 | 028 | 026 | 023 | 021 | 019 | 0.8 | 017 | 0.16 — —
25 040 035 | 031 | o028 | 025 | 023 | 021 | 020 | 018 | 047 - -
32 0.66 050 | 053 | 049 | 045 | 042 | 039 | 0% | 03¢ | 032 | 025 | 020
40 1.08 096 | oea | o081 | 075 | 070 | 065 | 061 | 058 | 055 | 043 | 038
50 — 170 | 186 | 145 | 135 | 126 | 199 | 112 | 106 | 1.01 | 080 | 067
63 - 300 | 362 | 337 | 215 | 2986 | 280 | 2656 | 251 | 239 | 192 | 161
80 — 744 | 698 | 656 | 620 | 6587 | 557 | 531 507 | 484 | 398 | 337
100 — 11.85 | 11.19 | 1061 | 1008 | 9.60 9.17 8.77 8.41 8.07 6.73 5.77

Plate Allowable Lateral Load Allowable Kinetic Energx

Make sure to operate strictly within the allowable lateral load Make sure to operate strictly within the allowable range of

range to the plate. the load mass and maximum speed.
Operation outsice of this range may resut In shorer sarvice Iife or cam- Operation cutsice of this range may cause excessie Impact, which may
age 1o the devsa. result In the damage o the devise.
Lateral load Operting presaure: 0.5 MPa
2
AT
L rL.;
23
g 100.0 ©100.
Stroke Ecoantric distance
\\"\.\\
'\\ ’*h\\ 100,
2 10 — o
H = <90}
£ ~—
g = ] 063}
I N —
~ —
2 NI T i e ) ,
] — _— .1
B N W S N ey e ) 100 200 300 500
z N b [ e N P Maxmum (mmie)
10 ~==1730, 035, paston speed (mm
lllﬂi
0 10 20 30 40 50 60 70 80 90 100 110 120
Stroke + Eccentric distance (mm)
794
G SNC
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ANARNUIN
CDQ2A40-20DMZ-M9B

Compact Cylinder: Standard
Double Acting, Single Rod

CQ2 series

012, 016, 020, 025, 032, 040, 050, 063, 080, 6100

How to Order

copl 120130011
cQ2[B[ |32 D z-
T o 0 Soms-

With auto switch maondT 1 3 5 g g
Bngh of the Cyinger wih

The overzll
Ut swich "ag-elstnwwmmome
yincer wioul an 20 swich magret by

e lengh of e bull-n magret For 0dtals,
refer 1 he Amensions of aach sze.
ﬂllounﬁng OTypo QBonsiu ePonmmdtypo
[B Through-toke Nil Preumatic 2] i2mm iy [V twesd[  o1210025
A Both ends 1apped H Ar-Tyaro | i6mm i 3
Foot +1 Tha bore sizes avalladie for the 20 mm TN | NPT 632100100
LC Compact foct air-hydro type are 020 0 0100, 25 mm S
F Rod flange 32 mm Buit-in One-touch Nmngs~" |
G Head flange 40 mm +1 The bore sizes avallable with One-
D Dowle clevis 50 mm touch fItings are 932 10 063. However,
« Mounting brackets are shipped 3 mm they cannot be selected for the air-
togather with the product but 50 mm nyaro type.
00 not come assembied. 1 700 mm « “TF 15 not selectable for he ar-nydro type.
« Reter to @ for the through-hole » For cylingers without an auto switch
type mounting boit. magnet, M threads are compatibie only
« For cyfincers with mounting options With 8325 mm stroke.

171G of °F,” the cylnger rod pro-
frusion dmensions (Dmensions L
and Lv) vary from the standand cyin-
er. When anly ordering the oyin-
der, ordar the rod end lengh -
craased by 10 mm (-XC2) cyinger.

For getals <> p. 166

ewimﬁtmﬂﬁu“mhmmuﬂlmbcmmhmﬁﬂg > p. 145)

Pneumatic type imm)  Air-hydro type mm
Bore size Standard stroke Bore size Standard stroka
12,16 5, 10. 16, 20, 25, 30 25 5, 10. 15, 20, 25, 30. 35, 40, 45. 50
20 5. 10. 16, 20, 25, 30, 35, 40, 45. 50 32.40 5. 10. 16, 20. 25, 30, 35, 40, 45, 50, 75. 100
32,40 6, 10. 15, 20, 25, 30, 35. 40. 45, 50, 75. 100 50, 63, 80, 100] 10. 15. 20. 25, 30, 35, 40. 45. 50. 75. 100

50, 63, 80, 100] 10. 15, 20, 25, 30, 35. 40, 45, 50, 75. 100

« For long strokes exceeding the standarnd stroke range <> p. 72
« For datalis on the manutacturing of intermediate strokes <> p. 10

QAction eeodyopﬂon Ommmgm QThmug\-holotypomounting bolt
[D Joowe aceng] Nil_ | Rod end female thread |—z [ o1210025 [2sutaces] | Nil ] None |
F wmmmnesuenuﬁ | 032100100 | & sutaces| L | Shippad togethar |
C T rubDer bumpert « Mounting balt Is shipped together with the
M Rod end male thread pmnmony whan trp\ge:mmng bracket Is
*1 The type with a rubber bumper Is 5 (Through-hoie).
not selectable for the alr-nydro * When a made-to-orcer option Is salactad for
type. ®. the mounting bait Is not shipped together
+ Combined body options, such as With Te procuct. Please oroer It saparataly.
“FC” “FM" “FCM,” and "CM" can For datalis:
De seiected. Without auto switch magnet < p. 13

WIth auto switch magnet <> p. 14
a7 ~
G S\NC

5U# 4.1 CDQ2AAG0-20DMZ-M9B(1)



Compact Cylinder: Standard
Double (A:ycltlng, Single Rod CQ2 series

| 2 S
- &
i
= - (s}
- g = ()
A N
[y
L i
;
o !§
(2
@ Rod end bracket (> 25.27) gAutoumd\ @ Number of auto switches iz
Nil Nore Nil_|__ wthout auto switch _usg 2 38
D Simpie Joint A type + Joint « For app auto 3 A
Simpia oint B type + Joint refer to the tabie below. n n 3
Singie knuckie joint____| -
i8

« Options "D" and “E™ must be used In @Hbu&vwm For detasis on auto switch mounting <> p. 139 to 152

combination with body option (NI}, the rod = z = :
mmnn&wymow&"-xv.u For detalis <> p. 9 - Auto Switch Proper Mounting Position (Detection at | (5
“W" must be used In combination with stroke end) and Mounting Height Fo
body option (M), the rod end maie threed. - Minimum Stroke for Auto Switch Mounting i0
« Tha applicable bore size for 0" and *E" s - Operating Range !0
032 10 3100. s ; N
« A knuckie pin Is not provided wih the . Mounting Brackets/Part Nos. 5
single knuckie joint (V). If & pin Is j§
required, please oroer It separately. io
For detalls b p. 26 30
« When a made-to-orcer option Is selected Tz
for @, the rod end bracket cannot be i
Piease orger It ‘8
io
Cylinder Model with Auto Switch Magnet
If a cyfinder with an auto switch magnet and without an S
mmtm@.mimmnmu 8
o
g
3
] ]
als
] 1 0]
5V, [ MONV | MoN [e JelelCl—T o | " ] §
§ J— 12V %% elo[—-] O
H 2V ool o [ — o
° 5V, MONWV | MONW elo|—-[ ©
| 12V [MOPWV| MOPW | @ [@[@[0[—| O |- | Reiay
S)| Beoorhdosiog | Gromset Zv] ~ % [EK o= o [ =] rc
3 BV, o1 o1 Ol—| O A
= (zw::rmn 12v AVS|MIPAY| O [O|e|o|—| ©
3 12V Ve *loolelol—] © | _
3 Sl = — |P30WAl e [—Tele|—1 ©
g 5V — A%V A96 — —|—] — ICoosl —
3 — Grommet 12V [ 100V | AS3V*Z| AG3 olefe| [ — | — [Reay
£l EVi2V[mvaes| AGOV | A90 —Jo[—=[—] — Jcomu PLC
«1 Water- type auto canbe on the models on page 7, but SMC cannot guaraniee waler resistance. -
A water-rasistant type cyinger (< p. 89) Is for use In which require water raelstance. ¥
+2 The 1 m lead wire Is only appiicabla to the D-ASQ. 43
* Lead wire length symbois: 0.5 m - » Solid state auto switches marked with “C” are producad upon recaipt of oroer.
im + The D-P3DWA type Is only avallable In sizes 025 to 0100. f
i
=

« There are appiicable auto switches other han those listed above. For datalls < p. 162

gsvC .
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CQ2 series

Symbol ot cushion Specifications
Pneumatic type
| Bore size [mm) 12 |16 | 20 [ 25 | 32 | 40 | 50 | 63 | 80 | 100
Action Double acting. Single rod
E Made to Order Common Fhec o
(For details => p. 155 to 188) Proof preseare L5 MPS
- Maximum 1.0 MPa
Symbal = | Maximum operating pressure
EXAT| Change i rod snd e Minimum operating pressure | 0.07 MPa | 0.05 MPa
“XBE | Host masart cyiedes (10 b 150°C) wo acb swithordy™ | and fluld temp: mmmm_:g}gzgc(mm
-XB7 | Coldresstant oyfinder (40 1o 70°C) wlo auto switch orly’ = Nt ~
XBO | Low spead cyfinder (10 to 50 mes) ::"owo“( Non-ube)
=i dintn steckn fUsing o body) | Janetic | Standard 0022 [0 0065] 0.08] 0.15] 026 | 0.46 [ 0.77] 1.8 | 227
ERHIUN btoemocfate stvohe (3pucor-nstuller gl energy N [wnnwoer 006 [007s| 011 |0.18] 029 0.62 |0.91| 1.58] 2.71 | a5
“XBA3 | Low spead cyinder (5 to 50 men) UO0et UMDY — b
-XB14 | Cyinder with heat-resistant auto switch*’ Siroks lengih 9
IXC2A e 2ty Ram Forba wélen «1 Stroke length toierance doas not Inciuce the amount of bumper change.
-XC4 wmhuvydnyw-pu Air-hydro type
-XC6 | Pt radFetanng mgFod end at meterat Stiniess stee Bore size [mm) mlu'ulw|u|g|”|1w
-XC8 | Adusatie stroke cyinderAdustable exiergion tpe Action Doudle acting, Single rod
-XC9 | Aduzable sroke cyinderiadustabe retrction toe Fiuld Turdine oi*
-XC40 | Dual stroke cyinderDoubie rod type Proof pressure 1.5MPa
-XC11 Dummmre Maximum T 1.0 MPa
-XC26 | #is st s ot Minimum operating pressure oi8awPa | 0.1 MPa
XC26 | O v Tt ke widh 25 7, 5w, and fluld 510 60°C
o0 135/ W doutle devis 32 dable knuckie ot [Piston speea S 10 50 Ve
-XC27 | Jogie cevs prilntie oukde et pin reeet Simsseel 04 Cushion None
-XC35 | With cail sceaper Stroke length tolerance R
-XC36 | Wit boss on rod end ACtumlor Procaitions 8 © Fleter Catalog
-XC85 &mbr!wdmw / Pf s e\
-XC88 Sores 0d 14
-XC89 “i_lﬁ-hh-ﬁgrcﬁm &
-XCO1 | e et ol srper, Grme e wekng Fion 2 S60) Mounting Bracket Part Nos.
-XC92 | Dust-resistant actuator
-X144 | Special port location, with auto switch
X202 | Seme 5l kg dmenaicn s the CO1 semes au';h]lm Foorr! || SO0 | mange | Deane ”::
-X203 | Samel dmension fm e md cover as the 001 series [ [Without auto swich magnet| CQ-L012 | CO-LCO12
[X2TT | Ficomrubber sesa® 12 [~ auso switcn magret | coz12 [cotoziz] o 2 | S30012 | caco2
SR Yanp sk bor cjestils tieiSucke offeil L) Without alto swiich magnet| CO-L016 | CO-LC016
=X626 | Lorg stcke b st meacton ske cyindr (KCY - [ Wi sus0 swilch magnet | OO-LZ16 | CO-LCZ16 n wi 2 oA R |
-X636 | Long sroke for dusl atroke single rod cyinder [ Without atto swich magnet| CO-L020 | CO-LOO20
ERISIG | Oyfieci NSV copcpve Foms on et 20 | Vo auso swich magnet | co1z20 [cotczao] OO 20 | G000 | ca-C0
*1 Exciudes the alr-hyaro type [ [Without auto swicn magnet| CQ-L025 | COLC025
25 co-Fees | co-Does | co-coes
Citth Seriealow Detl With aLto swiich magnet. | CO-LZ25 | CO-LCZ25
For detals, refer to the Web Catalog. 32 co-1032 | cotcea2| coFoaz | co-poaz | co-coa2
40 CQ040 | co-LCos0| co-Fos0 | co-Doso | co-coso
. steal are aiso 50 CO-L060 | COLC060| CO+050 | CO-D0S0 | CC-C050
For detais > p. 26 63 CQ-L063 | cOLC063| CO-F083 | CO-D063 | CO-Co63
3 80 C€Q-L080 | ca-Lcoeo| ca-Foso | co-Doeo | ca-coeo
. - 100 CQ-L100 | COLC100| COF100 | CQ-D100 | CG-C100
Moisture Control Tube
ure
«1 Wnen g foot and compact foot the required quantity wil ba differant
IDK Series " on el a0%.
Vihen cperating an actustor with a small bore size 812 to 025:
and a short stroke at a high frequency, dew « Wihout auto swiich magnet: Order 2 places par cylinder.
condenzation (water droplets) may ccour iside the « Wi auto switch magnet: Order 1 plece per cyinder. (Part number for a set of 2 foot
pioing depending on the condiions. brackets)
Smpym\ghemmmdmwin 822 1o 0100-
actuator will prevent dew condensation from « Orger 2 pleces per cysinger.

ocourning. For detais, refer 1o the Web Catalog.

[_A Precautions |

LR L |
1 Refer to page 189 before handling I
1 the products.

l—---------------.l

9

= Parts Inclucad with each type of bracket are as folows.

Foot, Compact foot, Flange: Body

mounsing bokis
Doutie clews: Clewis pin, Type C retaining fings for axis, Body mounting bolts

« For detalls on 8cCAssory bracksats

(Options) <> p. 21 to 27

« Foot, compact foct, fiange brackets, &tc., cannot ba retrofitiad for through-hole mounting (8).

5U7 4.3 CDQ2AA0-20DMZ-M9B(3)



CQ2 series

Allowable Kinetic Energx

Allowable Lateral Load at Rod End

Load Mass and Piston Speed W Without Auto Switch Magnet
20253240 [ 50 63 [ 80 [100 100 — : :
ooes| a0a [ 015|026 | 0es |07 | 128|227 - % = ===
% ] ~—T 11T 280
0110 018 | 029 | 0.52 [ 0.81 | 154 | 271 | 454 20 - =]
B N 1| —| 63
Kinetic E )= mism2) V' P e ===0
ot - 2 = & g = 40
s {
m1: Mass of cylinder movable parts  [kg] i o 2Ik 032
m2: Load mass [ka] e 2'0 ~ b
V: Piston speed [mis] § R )
= o1b
Mass of Cylinder Movable Parts: Without Auto Switch Magnet () = 10 =+
Bore Cyencer stroke [mm) o5 L
fmmj| 6 |10[15]20]| 25|30 |35 |40 |45]|s0]75]100 ) 50 100
2|5 || 7|80t ]|—|—|—|—]|—]|— Cylinder stroke [rmm]
81| O |AVIAPT16) 7 | 19 ") NS AT With Auto Switch Magnet
20 (15|18 |21|2¢| 27|31 |34 [37]|40|aa|—]|— 200
25 |24 |28 |33 |37| 42|46 |51 |55]|60]68 | — | — I
32 52 |60]|ea| 76 |84 | 92| 100] 107 ] 115] 170 208 z 1 ;
40 |64 | 72 | 20 [ ea | 96 [ 108 112] 118] 127 | 135 190 [ 22 o — = ===
80 | — | 117|129 | 141 | 153 | 166 | 178 | 150 | 202 | 214 | 300 | 361 e 40 ==
®3 | — | 152|165 | 177 190 | 202 | 214 | 226 | 239 | 251 | 27 | 2se g x = 080
80 | — | 270|280 | 208 | 227 [347 [ 286 | 385 | 404 | 422 | 557 [ esa E \Q\ ] [T 63
B
100 | — |87 | 515|543 ] 570 [ 508 | 625 [ esa | 681 [ 708 | 901 | 1o 3 10 et e
—_—
Mass of Cylinder Movable Parts: With Auto Switch Magnet () =% % § —t—] 040
o i di5e s el \ 1 )s s .
fmm)| 6 [ 10] 15| 20| 25 [0 ] 25| 40 ] 45 [ 50 | 75 [ 100 3 | oo |BIPrsisE |20
2| e |W | elr|Ets v | S—— 1= \\“L |
= — [ 2D 10
16 | 16 |18 |20 | 22| 24 | 26 0 % 700
20 |28 |31 |3s|a7]|e0]|as|e7|o0]|sa]s6|—]— e Y|
26 [« ]|as|sa]|s7|e@]|ec|71[7s|B0[8s | —]— ¥ an alowablc Iaieral kind 2 Fod o @ —
32|72 |86 |93 |101] 109|117 |125]| 133 | 140 | 148 | 187 | 227 exceeding the vaiue in the graph, we 4 )
@0 | 103 | 117 | 125 123 | 120 | 148 | 156 | 164 | 172 | 180 | 218 | 268 " - v & 10z FE
50 | — | 167 | 199 | 211 | 223 | 296 | 248 | 260 | 272 | 285 | 346 | 407 w o o
63 | — |254 266|278 200 | 303 | 315 | 227 | 330 | 352 | 413 | 474 Theoretical Output
80 | — | <33 |asa] 472] 291|510 | 530 549 | 8 | 507 [ 6w | 77 -
100 | — | 741 | 768 | 756 | 823 | 851 | 675 | so6 | 2a¢ | 962 | 108 | 12 E"WE—‘“ o
Additional Mass of Cylinder Movable Parts g Borestze | Operating w
Boraszafmm] 121620 25|32 | 40|50 (6380 |1 |~ * fonem) "I;W' ‘;: ‘:—: 9
Rodend | maetvead |15 3 | 6 | 12|26 27| 53| 53 | 120|178 12
male ouT % 57 7
thread | Nut 1]2]a]a|i7|17]22]a2] 4|16 IN a5 75 106
16 ouUT €0 101 141
wan rubderbumper | 0 [ 0 |-2|-a|-a|-7| -0 |-18|-a1]|s6 -~ = 8 T
Calculation: (Exampie) CDQ2B32-20DC! 20 ouUT 52 57 220
+Basicmass:  CDO2BR2-200Z-wm- N 73 350 264
« Adational mass: Rod end male thread 43 g 2 UT a7 245 344
With frubber bumper — - N 181 302 422
ouT 241 402 563
0 IN 317 528 739
ouT a7z 628 830
50 IN 495 825 1150
outT 583 G2z 1370
63 IN 341 1400 1960
OUT 35 1560 30
80 IN 1360 270 170
ouT 1510 510 3520
100 N 2120 570 5000
ouUT 2360 3930 5500

= ZSvC
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AARNUIN
D-M9B

2-Color Indication Type Solid State Auto Switch
Direct Mounting Style

D-MONW(V)/D-MIPW(V)/D-MIBW(V) C €

@ 2-wire load current is reduced (2.5 to
mA

wxbihty

o Fle is 1.5 times er than the
conventional model ( comparison).
Qgrlrs;ngﬂoxblocabloassmadaMSpoc.
° proper operati @ can be

determined byﬂ»gmm light.

(Red - Green « Red)

= = &7

-

A\Caution

[ _Precautions |
Fix the auto switch with the existing screw
installed on the auto switch body. The auto
switch may be damaged i a screw other
than the one supplied is used.

Auto Switch Internal Circuit
D-M9NW, D-MSNWV

Indicator light / Display method
ON

Cpostrg g OFF

Rater to SMC wedsite for the cetals of
= - . tha products conforming to the
Auto Switch Specifications nternational stancards.

PLC: Programmable Logic Controlier

mmm

Auto switch mogel | D-MONW
Becrcaenbydrectin | Inine  |Pependiouer] in-ine | in-ine |
|Wiring type Jwre 2:-wire
Output type NPN | PNP —
[Appiicable load IC circult, Relay, PLC 24 VDC relay, PLC
[Power suppy vonage 5, 12,24 VOC (4.51028 V) —
Current consumption 10 mA or less —
Load voltage 28VDCorless | = 24 VDC (10 10 28 VDC)
Load current 20 mA of ess 2510 40mA
inteenal voltage rop| 0.8 V or Iass &1 10 MA (2 V of less at 40 mA) 2Voriess
Leakage current 100 pA of less at 24 VDC 0.8 MA o less
- Aed LED Wuminates.
Indicator Nght grg:«mop«mmw £3NQR ——....... Grean LED lluminates.
Standard CE mardng

© Lead wiras — Oliproof fiaxibie heavy-auty vimyt cord: @2.7 x 32 ellipse, 0.15 m?, 2 cores
(D-MIBW(V)), 3 coras (D-MINW(V), D-MOPW(V))

Note 1) Refer to page 1272 for sold state auto switch common speciications.

Note 2) Rafer to page 1272 for lead wire lengths.

Mass Q
Ao switch mogel “D-MONW(V) | D-MOPW(V) | D-MOBW(V) |
0.5 8 8  §
Lead wira length 1 14 14 13
(m) 3 41 41 38
5 68 63 63
Dimensions (mm)
D-MoCwW

1299 &

U7 2.1 D-M9B(1)



AMARNUIN N
D-Y7BW

2-Color Indicator Solid State Auto Switch
Direct Mounting Type

D-YZNW(V)/D-Y7PW(V)D-Y7BW(V) C €

Refer 1o SMC website for the details of

the products conforming to Hha
Auto Switch Specifications intomational stancarde.
Fry e ————
@ The proper operating range D-Y7OW, D-Y7OWV (With indicator light)
can be determined by the Auto switch mocel | D-YZNW | D-YZNWV | D-Y7PW | D-YZPWV | D-Y7BW |D-Y7BWV
color of the light. | Becrrical enty Grechion | In-ine _ [Perp Indine__|Perpendiodsr  Inline [Py
(Red — Green « Red) Wiring typo L ! o
@ Using flexible cable as Output type NPN | L -
standard spec. \pp toad IC cirout, Relay, PLC 24 VOC relay, PLC
Poww spplyvolage| 5. 12. 24 VOC (4.5 10 28 VDC) =
Cumment 10 mA or ess | -
| Load voltage 28 VDC or kozs - 124 VDC (1010 28 VOC)
| Load current 40 mA o less BOmAorless | 25W40mA
ntomal vokago (:i;"\'f:c?.: 08V orless 4Voriess
=t 0P 5110 mA load cusrent) = 9
’ ot Leakage current 100 jA o 055 at 24 VOC 0.8 mA o less 81 24 VOC
Operaing range - Red LED iluminates.
’ Indicator ight Propar cperanng range ... Groen LED Muminates.
Standard CE marking. ROHS
Oil Flexible Heavy-duty Lead Wire cations
Auio swiich mode! D-Y7NWO D-Y7PWD | D-Y7BWO
Sheath |0, in) 034
| Number of cores 3 cores (Brown Biue/Black) | 2 cures ErownBiy
O ) 010
(5 Efecive irea jmr] 0.1
Sund Sarwise o | 0005
g s o) (ke vabes) | 21

Noe 1) Refer 10 page 1584 for 50id 51a1e a0 switch COMMOon spedificatons
Note 2) Reler 10 page 1584 for lead wire lengins

We!ght (9

Auto switch modal D-YZNW(V) | D-Yy7Pw(V) | D-Y7BW(V)
osmNihp | L LI ¢ y N
Wadwielongth | 3m (L)
5mi2) 88
Dimensions (mm)
D-Y7OOW D-Y7OWV
x4l
Slomed set scrow
2 Ingicance ‘} 25 ?
] ‘ = ERCHE: SO
29
125 Most posiion
1
1608 @M



5 Port Solenoid Valve
Body Ported/Single Unit

AANUIN Y
SY5120-5LZ-C8

C€

(Option)
Note) AC-type madels that ae CE-
comgiiant have DIN torminals caly.

SY3000/5000/7000/9000 Series

How to Order

SY

el

g

$¥ Nil: Wehout beacket
8Y nli8 pont sice F1: With foot bracknet
SY7000 Thwead piping
(nmvy
L 2°'ﬂm .' mmmmw
Ww“"g“ @tzw
1 « Powsr saving chout & not
avaliio in the case of O, DO,
mu'-!al-n Y, YO o Wil type F2: With sicke bracket
Zpoulm‘aam _______
4 L) !" oc "]
wsgom | | PR
| | e
o + §Y9000 has no bracket.
3| off) IL__"W Lhuaw .
e | For ac Chihz). | 4 Thread type
3 positon e | 100 VAC | NI | Rec
‘ LY EE) i 200 VAC | it G|
! 1.3 | 110 VAC [115 VAC] ! N_| NPT
L sy | L4l VAC \Z ] T_| NPTF
. * Except for M5
3 poste ¢ of 9 0.Y, 00 33 YO
W4 3@ ‘ B ony avaladle Wik 1203 24 VOC ‘ Mado to Ordoer
A | e et | e Faiioni
e s . X20 otem Jofdes
hand [ ) Moo et oy | X90 | eton s
For Gl 004 Sprbei ol Pg ' n o ¢ e s e s s et
M;’W:‘dmsm: CE-compliant e——
T e
24,12.6, 5,3 VOC/100, 110,200, 220VAC |15
o »‘“u;mn.u.em
[T (R =Yy iy [ g— — Manual override rais
e N0ee| ReadXen)|  (eepnXGme e Nil: Nondocking O Push-um kocng E: Push-tum locking
@ @. @ S Ve =Y N
Mildwie LV Vrosed L0 . Woos 90.Y0 Aeat @ @ @
- 0 e ] ey D vy
@ @ @ @ # Light/Surge voltage suppressor —-— - — - —-—-—-—- =
A 0) e - ) mmue.u LMW |
e = = L] Witout khisurgs voitige sugpres o | |
L NN e with 2 mackons ’ W swgo wilago suppessor i
+ Far OIN temmnal of $Y3000 sees. refor 1 page | Z_| Wit ighisusgo valtage supprescce | !
WO: Wateut o T | R W6 suge volage sppmaser (oo ok rpel I
conectee catin | + Y type 15 3 DN termingl condonming v NMM
EN-175301-000C fommer DRIISOC). For dotads, » For AC volage vahes thore |5 0o °8” ogtion.  * DOZ and YOZ are not avalatie. |
sofor © page 638. i3 alraady DURHN % P (e Croul.  + For AC voRAge vahwes Bhare is 10
’:"‘“"'“"“"""M-"""W |+ For"R" and °Ur, OC woltage s only avaatie.  °S" cption. R s alroady bultinto |
v:zu-u ...~ » 752 : » Powix savng Srowt 5 coly avelatl n D0 7 hpe.  the rec e cirouit, |
Now) | s as0 avaladle. Reter % L I e O Y N S PO P S A T T SN
.Mbw“‘”mﬁ“”qﬂ.amu mmﬂ:mnm::mp::drmdmuamuum
orecH Soew marsiol) ket amached. Osder thom soparuiely, ¥
-&uwmunmmm necessary. (For details, refer 10 page 467.)
[E |3 [ Cover Bor L and M plug corneciors.
E.k — the cable length symbals in . Picase be
#4090 10 161 i1 e bisek refirring 10 pagH 642,
» 404

GsvC
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Body Ported S Y3000/5000/7000/9000 series

lmuoom-

(For detalis, refer to pages 616 to 628.)

Specifications
[Seres
Fluid Aif
Internal pitot _2 position single 015007
Operating pressure | 2 position double 0.1%0.7
position 220 0.7

50 (No Weazing)

| range (MPa)

Ambient and fluid (C)

Max. oparating :g;ﬁm 10 | s s | 5
froquency (Hz) '3 position 3 | 3 3 | 3

Non iocking X
 Manual ovenide (Menual operation) Mmmmmmmum
Pilot exhaust method
| Lubrication Not requred
M_uﬂl’ﬂlﬂ‘ Unrestricted
M 15030
Enclosure Dust prool (+ DIN terminal and M3 connector. IPES)
+ Based o IECE0SZ9

Now) Imgact /esislancs. mmmmmnwnnuumm-umm

10 1o man vahe and amalu i

lo- wch consiton, (Vakes al the

Vibeation

Mh.mmmaumm Test was

S008 in o axin) directicn and at

o both
mmm»nmmmmm IV“HNWM

Solenoid Specifications

Geomemet (G), (M) OiN terminas (D). (V)
Eloctrical ontry hpia connector (L) M8 connector (W)
"Coll raled ] E 1 i g
 voltage (V) 100, 11

oommon botwoen 110 VAC and 115 VAC, and botwoon 220 VAC and 230 VAC.
’ F«llsvmmmmn alowabio woltaQo is ~15% 10 +5% of rated volage.
* DIN 1armingl and M8 COANGCIOr WIth Dower 53w cirout are not svalladie.

» For detals, refer %0 page 635,
Response Time
Note) Based on dynamic performance 1est, JIS B 8419: 2010, (Coll tempaerature: 20°C, at rated voltage)
SY3000 SY7000
ime 8t he of
Typeol [ Wihou sghusurge
| 2posion single 310 less

GSvC

STl 9.2 SY5120-51.7-C8(2)
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Body Ported S Y3000/5000/7000/9000 series

Construction
SY series 2 position single ) @
s ' 4 2
2 position single
-
AR L €0} '_!,-uu'—up—-n
*-1,‘!:-.-!1-:#-1
€ P (é) ®
Symbol
2 position double 2 position double (% @
AW 28} ) -
n»"-‘a:lo "
) wv-upuvl'vm,. . ',
| ,,--*:All!')ll.ot.l
= o g
vy L
& o e O
3 position closed center / exhaust center / pressure center
3 position closed center @ ®
P m@‘"
A8 | EB) "0 11
(5v9000)
3 position exhaust center
A
A | SEB) R0 L8R
3 position pressure center
(2] A
A1 1 SEB) L (This figure shows a closed center type.)
(5Y9000)
Component Parts How to Port Block Assem!
-~ T T e lWMMMMA“DMMﬂ&?WDyM
TM “""‘“;:'““ White ;-nuymmoambmmwbemawnoumuom
2 | Adspter plate Rosin (8V9000. Gray)
.3_| End plate Resin Wike
_4_|Piston Rosin___ —.
_8_| Spool valve assembly | Aluminum, H-NBR | =
acement Parts
No. Partno. =
¢ P 10 Fiow 1 Orcer PVt VAN Asserrly” 00 poge 623,
7_1N5 port block | Refet 1o How 1o Order Pt Slock Assembl’ on page 629,
Bracket Assembly No.
Descrption Part no.
Brockat (For F1) | SXI000-16-2A iwith mousting screw)
Brackat (For F2) | SX:000-16-1A twith mousting screw) | Mounting screw tightening torques |
R e ket SY3000 (M2): 0.12 N-m +Roferto"HowtoOrdar
SY$000 (M3): 0.6 N-m Peet Biock Assembly” on
SY9000 (M4): 1.4 N-m poge 629 for part no.
GsvC E
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m JY997D33401F(ENGLISH)

L

AANUIN Y

PLC MITSUBISHI FX3G24MR/ES

STARTUP AND
A M | MAINTENANCE (DANGER
PROGRANMARLE CONTROULERS
’Lli‘& -::--.Y--m?:.m-'mm
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Inverter FREQROL FR-D720-0.75K

o0
|l

£l

{LD700seres |

Standard specifications |
Rating |
® Three-phase 200V power supply
Model FR-D720-0K 01 | 02 | 04 |075] 15 | 22 | 37 | 55 | 75 | 11 15
Model FR-D720-0-NA 008 | 014 | 025 | 042 | 070 | 100 | 165 | 238 | 318 | — | — |
U1 | 02 | 04 [0/ ] 15 | 22 | 37 | 55 | 75 | 1 B
Rated capacty (KVA)2 03 | 06 | 10 | 1.7 | 28 | 40 | 66 | 05 | 127 | 179 | 231
Rated current (A) 08 | 14 | 25 | 42 | 70 | 100 | 165 | 238 | 318 | 450 | 580
gwwm 150% €05, 200% 0.55 (nverse-time ch istics)
Voltages: Three-phase 200 to 240V
Regenerative braking torque+s 150% | 100% | 50% | 20%
g Rated input AC voltage/frequency Three-phase 200 to 240V S0Hz60Hz
Permissible AC vokage
i v 170 10 264V 50HzIB0Hz
3 Permissible frequency fluctuation 5%
Power supply capacity (kVAps 04 [ 07 | 12 | 21 | 40 | 55 | 90 [ 120 [ 170 | 200 | 270
Protective structure (JEM1030) Enclosed type (IP20).
Cooling system Self-cooling | Forced ar cooling
Approximate mass (kg) 05 | 05 | 08 | 10 | 14 | 14 | 18 | 36 | 36 | 65 | 65
©® Three-phase 400V power supply
Model FR-D740-0K oRnl’ 075/ [L08. |\ 22 [Nl [R5, 15
Model FR-D740-0NA 012 | 022 | 036 | 050 | 080 | 120 | 160 | — | —
012 | 022 | 036 | 050 | 080 | 120 | 160 | — | —
Model FR-D740-0K-CHT. 04 1075|950 227 37|55 |25 | i— I|F =
™ [ Rated capacty (WAp: 00 | 17 | 27 | 38 | 61 | o1 | 122 | 175 | 225
Rated cument (A) 12 | 22 | 36 | 50 | 80 | 120 | 160 | 230 | 205 |
g Overload current ratings: 150% 60s, 200% 0.55 (Inverse-tme charactenstcs)
Three-phase 350 to 480V
 Regeneratve braking torque+s 100% | 50% |
| > | Rated nput AC voltage/requency Three-phase 380 to 480V S0HZ/B0HZ
;mem 325 1o 528V S0Rz/60Rz
+ [Permissible frequency fluctuation =%
2 Power supply capacty (KVA)e 15 J 25 | 45 I 55 | a5 L120 J;lm Bo.o] 280
Protective structure (JEM1030) Enclosed type (IP20).
Codling system Sefcooling | Foroed air cooling
Approximate mass (kg) 13 | 1.3 | 14 | 15 | 15 | 33 | 33 | 60 | 60

+1  The appiicabie motor capacty Indicated i the maximum capacity ppilcabis for USe of the Misubishi 4-ole standard motor.

2 The rated output capacty Indicated 3SSUMEs that the oUpUt VOtage Is 230V for thvee-phase 200V Ciass and 440V for Trae-phase 400V class.

3 Tha % vaius of the overioad cuTent rating InGICated Is the rao of th Ovenoad Cument 10 the Invertars rated output curment. For repeatad duty, Alow ime for
the Inverter and motor 10 FEU 10 Or DEloW e temperatures Under 100% 10ad.

+4  The mamum output vOtage 0o not exceed e power sUDply votage. The MIAMUM ouut VOItage C3n e Changed WIhIn e setting fange. Howeves,

the puise VOtage Value of the Inverter Uput SId2 VORIgE FEMains UNChangad at 3ot 2 that of tha power SUpDly.

+5 The braking torque INAICREd IS 3 SNOR-OUFSNoN 3verage 10MGUE (WHICh Varies With motor I06s) when the matar alons 's Gecalerted from S0HZ In the shortest
fme and i not 3 ContNUOUS fegenerative forque. When the motor Is decaleratad from e requency Nigher Mian the base requency, Me average
decsieration forque Wil reuce. SINce the Inverier 002S Nt CONSIN 3 brake FEeiSY, USe the 0ptional brakie FRE'SOr When fegenaratve energy is large. A
brake unit (FR-BU2) may aiso be used.

6 The power supply Capaclty varies with e value of the power sUpply SK32 nvener Impecance (Incuding those of the INput reactor and cabiss).

SUT aL.1 Inverter FREQROL FR-D720-0.75K(1)
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©® Single-phase 200V power supply

[ Model FR-D720S-0K 0.1 02 04 0.75 15 22
[ Model FR-D7205-0-NA 008 | 014 | 025 | 042 | 070 | 100 |
[~ Model FR-D720S-0-EC 008 | 014 025 | 042 | 070 | 100 |
[ Model FR-D720S-0K-CHT 0.1 02 04 0.75 15 22
[ Applicable motor capacty (kW) _ K] 0.2 04 | 075 | 15 | 22 |
[ Rated capacity (KVA)2 03 06 10 17 28 30
[ Rated curent (A) 08 12 25 32 7.0 10.0
§ Overioad current ratinges 150% 60s, 200% 0.5s (nverse-tme charactenstics)
Voltage+s Three-phase 200 to 240V
hve brakng torquess 150% [ 100% 50% 20%
| & | Rated input AC voltage/requency swemzm"_mz‘m_so"!wl_
g'knmbumwm 170 to 264V 50HZ/60HZ
» frequency fluctuation 5%
2 | Power supply capacity (kVA}s 05 I 0e I 15 | 23 | 40 | 52
[ Protective structure (JEM1020) Endiosed type (IP20).
| Forced ar cooing |
Approximate mass (kg) 05 | 05 | 00 | 11 | 15 | 20
® Single-phase 100V power supply
[ Model FRD710WOK 01 02 04 | 075 |
Model FR-D710W-O-NA 008 | 014 | 025 | o042
LAl 02 04 | 0.5 |
[~ [ Rated capacty (KA} 03 05 70 17
| Rated curent (A) 08 14 Eo?;ss 32
3 150% a0s, 05s
3 WWW ( e istics)
Three-phase 200 to 22077, «
Mmm 150% I 100%
| 2 | Rated nput AC voltagefirequency | Single-phase 100 10 115V S0HZ/00HZ |
& [Pemvasbis AT vomos fowen T TRV
| Pemmissible frequency fluctuation 5%
zmmmm 05 | 09 | 15 | 25
Protective struchure (JEM1030) E type (IP20).
Coaling system Self-cooling
Approximate mass (kg) 06 [ 07 | 00 | 14

o

%
7

-

The appilcabie moior capacty Indicatad is the maximum capacity appiicabie for Use of the Misubishl 4-pole standard motor.

The rated output capacty Indicated assumes that the output vaitage Is 230V.

The % value of the Overioad cumant rating Indlcated is the ratio of the overioad curent 10 the Inveriar's raed output cument. For rapeated duty, Jllow time for
the Inventer and motor 1 F21um 10 O DEOW the temperatres UNder 100% load. If the restant ater power talure Rncton (Pr. 37) oF
power falure Si0p UNCHoN (#r 267) 15 S2¢ and Power SUPply VOIgE IS low while 1030 DECOMES DIgger. 2 bus VOItage Gecreases 1o power falure detection
Jeves and load of 100% or more may not be avallable.

The MICmUm OuRput VOItage 0SS Not EX02ed e DOWET SUDDY VOtage. The MMM cutout vOitags Can De changed Within e selting range. HOwever,

the puise vOitage value of the Inverter output Sid2 VOrtage remains unchangad at 3D0Lt 42 that of the Power Supply.

The braking torque Indicated IS 3 SHOM-GLIAION AVEr3Q2 MQUE (WHiCh Varies with motor alone is from 50Kz In the shortest
mmsmamwmmumswmummmmmmmm
deceleration torque Wil reduce. Since the Inversr does not contain 3 brake resisior, USE the 0pional Drake resistor When ragenaratve energy Is large. A
brake nit (FR-BU2) may aso be used.

The powes SUpply CIpaCTy Varies Wih e ValUe of the power sUpply SK32 Nvenar IMpacance (Inciuding those of the Nput reactor and cabies).

For single-phase 100V power DUt mOGe, the MAIMLM OUEPUL VORage IS twce e amount of the Power SUPOly Voltage and Cannot be exceeced.

1na single-phase 100V power Input mod, the OULPUL VOage may 3l own whan the 1oad i heavy, and Iarger Qutput CuTent may flow COMPared 10 a ree-
phase input model. Use e motor with 1265 1030 0 that the output Cuent s Within e rated motor cument range.

SU 1.2 Inverter FREQROL FR-D720-0.75K(2)
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Common specifications N

MWMDDMLNMDMMMCMCI\NW

Analog Input Tanind 2 00 10V and Oto SV are avallztle
E
Frequency setting Terminal 4 0 1o 10V. 010 5V, 3nd 4 to 20mA are avaladie

Digital lnput | L% 51973 s EN1Ef=G flom Te Gperanon pane: Or parameter Ui
Increment can be set.
[Starf signat FOrWard and reverse foon Of S.a gl SUGMAtc SeT-NOKING INpUT [ -WAre INUR) Can DE Selecied.
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Pr 178 00 Pr 152 (input sresnal fanction stlection).

Inverter cperation enadie SN, and PU operation extemal

2uto funing funcion, PID control, compuser ink CPeraion (RS-435), OptIMUM exctation contral, power failure
controi, Modous-RTU

canoe 0 77 190, Pr 192 and Pr 197 fougpat srwinal Sclecrion) TWEEE |
uomgagsa : sesyed o e
output (one m q)uonm mmmwmm
mmno Imit, PID forvardireverse rotation mma:m-l heatsink overheat pre-aiam,
power tailure, PID control acthated, PID oltput intemuption, safety monkior
Operating status mmmzmm umwmmmmmm

W mmbhum:wm mmmmﬂ
Foxmaier (mny). VOitage, frequency seting, Conventer oUCE VORRage, Fegenarative brake auty, alactronic thamal
L el resary FUNCHion 1030 faCi0r, OUIDUE CUITENt peak VL2, CONVERsr oUDUT VOR3gE peak valu2, FEfarance voitage
mwmm wmwwnomwnmmmmmm  motor emal load
1440 scale
mmmmmw« OUIpUE GUTEnt (si2ady), DU VOage,
Operating status orake mmwmmﬁ value, convener
panel %wmm&wmmm momx ““?:ﬁ'
|&m&mmwmmmwmmmm

Faur oeminon is WhEn 3 Taull OCCUrs. Past 3 faurt recoms vorage/currentraquency'cumuiative

-PU07) Fault record el m"""”“!”” e o et foutput

ﬂ

ol wnmuwnmmmmmmmmmmm
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Terminal Conn‘ iagram

FREDRO I)700$£m£s

*1. DC reactor (FRHEL)
Sink logic When cneading 3 DC 0ador . o o
Jumoar aarces P1 and A
@Main crouit terminal Singio phasn 100V power rot maceianct | [ Mecas o poer s o
QOConrd crout temming compantio wih DC mactor. PO e
Single-phase power input l B unt I"am 15 N0t Bl 10 Do

'8 Bakoreddor FR-ABR, MRS thype, MYS

)
mnwubmn
VoML a3 B TnS Of T DAk 0 OEROr

H
i
H
'
H
i

nuo.mmoz‘&-).
i [y - Mator

Eath (Ground)
Contd input signals (No voltage input sliowed) Rely output

Forward -
The fnclion of these Termina funclons vary
i aminwi= can be iy shart

by Pr 192 A.B.Craminal

changed to the meet | Revese (;.,{m, faonceiom selectson

signal, etc. with e inpu| DRSN st

Py 178 3 Pr_182)

Mus-speed selecton { Mdde Open collecior cutput
2 venon waing semmings PC- peed Terminal funcSons vary by
SO a2 3 24VOC power Low SRunring | Pr 190 RUN sorminal funcsion
Supply, Bk0 Ce Notto speed selaction
short aquas teeminals d
PC andSO. C;chdnwlm«m ( . )
(Cammon for extema pawer A0l ¥ T 200 Sink fsource camman

Frequency seting signals (Anaiog)

5
E
3
i

sorminal (Pr 561).
[ ®erarscomaywron |
*4 & moommended caRratng ™o naicator
0 201 whea o Teanioald | cpamon panet I
£ angec feouerry Curert ()
! 5 Tominat npet speatcamen e by s
: -u';f---m:ip?xnuz v
é mmpumm -u-un-v-pnn inputewitch °5
H vomu-am—g-unmmw-r
H of Pr. 178 40 Pr 182, foncam
H :u:'—oh' o t-:s,nunacww
Safety stop signdl Sharsng Mmmbyhnm; ------
Safe stopingut(C 1) oo i s1 sermmal funz som selectson
pusigg, ) s2 O Safety moniar ouput *10
Safe siopinput (Chamd 2) --— *10 Common terminal of termingl SO &
Safe stop nput cammon === == . ::::(‘;pubhrdb-uw
.=+ Nete
Y g Topr a malfuncti d by noise, sep the signal cables more than 10cm from the power cables. Also

2. ‘separate the main circuit wire of the input side and the output side.
* After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes
in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.
* The output of the single-phase power input specification is three-phase 200V.
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MOTOVARIO NMRV 050

VSF Series .~ Standard . EC

TECHNICAL CATALOGUE

2.2 TYPOLOGY

2.2.2 Versions

NRV 030-050 F / NRV 130-150 F
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NMRV / NMRVpower

[ 1rec-zoc ] Vi senzs tre | ! svzzezmn/ wrtn | REKIT AR
0,75 kW
n2 M2 ' 1 Fr
(1] i} fs. i j ;] ‘ N
a0 1050 03 6000 NURV-POE3 71C20002 375
1400 450 30 10,00 NMRV-P0E3 - e-3 2597
K0 80 23 15,00 NMRV-POS3 08¢ 273
70 840 17 2000 NMRV-P0S3 084 272
5.0 1010 13 2500 NMRV-POE3 a08s 3’28
a0 nsp 14 30,00 NMRV-P063 o= IS
3.0 %50 10 40,00 NMRV-P0E3 08 a2
20 710 08 50.00 NMRV-P0E3 808s L)
1200 530 25 750 NMRV-POE3 80C5056 7
0,0 680 23 10,00 NMRV-P0E3 80C63056 3003
0.0 980 17 15,00 NMRV-POS3 80059056 3aee
50 1240 13 20,00 NMRV-POS3 80C5/9056 3791
*0 519 10 =0 NMRV-P063 80059056 a08e
00 1700 10 30,00 NMRV-POE3 B0CHP056 4339
20 2100 08 40,00 NMRV-P0S3 20C8/9056 476
120 0 29 25,00 NMRV-POTS TIC2B0A2 3302
K0 &0 10 20,00 NMRVPOTS 71C28082 3509
700 80,0 23 20,00 NMRV-POTS TIC2B0A2 3862
560 %0 17 50,00 NMRV-POTS 7128082 4160
470 mo 14 80,00 NMRV-POTS TIC280A2 a1
350 1570 10 8000 NMRVPOTS 71C28082 4865
280 150 08 100,00 NMRV-POTS TIC280A2 sa4
a0 660 35 1500 NMRV-POTS a8s 3503
700 85,0 28 2000 NVRV-POTS e 3862
560 1040 21 2500 NMRV-POTS s 4160
40 180 21 30,00 NURV-POTS aes “n
350 1490 16 0,00 NURV-POTS 8054 2865
280 1m0 13 5000 NMRV-POTS 03¢ S241
230 2030 11 6000 NVRV-POTS 8084 5589
180 2800 08 80,00 NMRV-POTS 8084 6130
%00 €80 34 10,00 NMRV-POTS 80CE0% 881
600 990 27 15,00 NURV-POTS 80C59056 065
450 170 21 20,00 NMRV-POTS 80C53056 ane
360 1550 16 2500 NVRV-POTS B0CE8056 4820
%0 1770 16 0,00 NURV-POTS 80059055 512
230 2200 13 000 NVRV-POTS 80059055 %37
180 2550 10 000 NMRV-POTS B0CE9056 8073
150 2960 08 80,00 NMRV-POTS B0CE9055 5453
700 a0 34 4000 NMRV-PO0 0A2 Q73
60 950 27 000 NMRV-PO0 80A2 4603
a0 150 21 8000 NMRV-PO%0 80A2 &89
350 1430 16 000 NURV-PO0 80A2 538
20 1650 12 10000 NURV-POS0 a2 5%
30 1560 25 00 NMRV-PO0 a0se 383
20 187,0 20 5000 NMRV-POS0 8084 57%
20 2150 16 50,00 NURV-PO0 8084 5163
180 220 11 00 NMRV-PO20 8054 6783
140 70 09 10000 NMRV-PO0 2084 7306
50 1310 33 200 NMRV-PO0 SICE0S5 41
%0 1550 26 30 NMRV-PO0 B0CE9055 5333
20 1820 27 200 NMRV-POS0 8005055 67 -
20 290 20 Q0 NMRV-PO0 B0CE0S5 6238 g
180 250 16 00 NMRV-POSO B0CE%055 §719
150 mp 12 8000 NMRV-PO20 BOCE0SH 7140 i
10 3820 08 .00 NMRV-PO20 BOCH0S6 7855 i
30 1520 26 00 NMRV-P110 80A2 8503 -~
20 1790 21 10000 NMRV-P110 s0R2 78 =
20 1940 34 50,00 NURV-P110 a08s 7328 =
=
83
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- Peso senza mobore ~0.7 kg
- Weight wihout motr ~0.7 kg
- Gewicht ohne Motor ~0.7 kg
- Poids sans motewr ~0.7 kg
- Pesosinmotor ~0.7 kg

- BAGFRRA) 07K
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OMRON E3Z-T81 2M

117/68 13:33 E3Z-T81 2M | OMRON Industrial Automation

OMRON  nustria Automation | »Globar & Print

Compact Photoslectric Sensor with Buit-in Amplifier

E3Z-T81 2M
Through-beam type, PNP output, Sensing distance 15 m, Pre-wired models,
Cable length 2 m
Sensing method Through-beam type
Sensing distance 15m
Light source Infrared LED (870 nm)
Connection method Pre-wired models
Image
1 Ratings/Performance

¥y T — T —— N —— - -

] As of February 8, 2023

Shape Square type
Sensing method Through-beam type
Sensing distance 15m
Standard sensing object Opaque: 12 mm dia. min.
el X Emitter: 3t0 15°
T e Receiver: 3t0 15°
Light source Infrared LED (870 nm)
Power supply voltage 12 to 24 VDC+10% rippie (p-p) 10% max.
c g Emitter: 15 mA max.
l Receiver: 20 mAmax.
PNP open collector
26.4 VDC max.
] Control output 100 mA max.

Residual voltage: 1 V max. (Load current Less than 10 mA)
Residual voitage: 2 V max. (Load current 10 to 100 mA)

Operation mode Light-ON/Dark-ON selectable
. e Output short-circuit protection, Output reverse polarity protection, Power supply
e reverse polarity protection
Response time Operate or reset: 1 ms max.
Sensitivity setting Single-tum adjustment

Incandescent lamp: 3,000 Ix max.

fASRen Bm—aion Sunlight: 10,000 ix max.

Ambient temperature range -25 to 55 °C (with no icing)

(Operating)

Ambient temperature range -40 to 70 °C (with no freezing or condensation)
(Storage)

Ambient humidity range 35 to 85 % (with no condensation)
(Operating)

Ambient humidity range (Strage) | 35 to 85 % (with no condensation)

hitps:/iwerveia.omron.comiproductitem/7562prs

SU#l 9.1 OMRON E3Z-T81 2M(1)




1/7/68 13:33 E3Z-T81 2M | OMRON Industrial Automation

Insulation resistance 20 MQ min. (500 VDC megger)
Dielectric strength 1000 VAC 50/60 Hz 1 min
i ion: 1 . 1 i “ j
. ?:smmon 0 to 55 Hz, 1.5 mm double amplitude each in X, Y, and Z directions for
Shock resistance Destruction: 500 ms? 3 times each in X, Y and Z directions
Degree of protection IEC: IP67
Connection method Pre-wired models (Cable length 2 m)
Indicator Operation indi (( ge). Stability indi (green), Power indicator (orange)
Weight Package: Approx. 120 g
Accessories Instruction manual
Material Case: Polybutylene terephthalate (PBT)
Lens: Denatured Polyarylate

As of February 8, 2023

|

Dimensions

- = e R R e = -

As of February 8, 2023

Through-beam*
l Pre-wired Models oh
' E3Z-T61(K)
E3Z-T81(K)
[ E3Z-T61A
' E3Z-T81A 2

E3Z-T62
E32Z-T82

As of February 8, 2023

Output circuit diagram

As of February 8, 2023

5U#l .2 OMRON E3Z-T81 2M(2)
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Ooe &t

[
o

nlluml
ceen)

E3Z-T81 2M | OMRON Industrial Automation

e syt switch
ncident Hght
N ncident ight —-—-
Ope-ation ndicator O el
(oranze) OFF L cice
Light ON l o (UGHT ON)
Fansistor ofFF E
Load Operase
Relay) el £ __ 1
(Belween biwe(Z) and blash{d )
Incedont light
No Inchdent lum—-—-
e o
{orange) OFF D side
Dark ON
Output oK (DARK ON)
vanasor N
OFF
Lood Operate
e TTm
[Benacen biue(x) and tlack(<1)
Paraliel operating rar

hitps://wee.ia.omron.com/productiitem/7582print=true
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As of February 8, 2023

As of February 8, 2023
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OMRON POWER SUPPLY S8VK-C06024

OMmRON

Switch Mode Power Supply

Ssv K'C (60/120/240/480-W Models)

Cost-effective Single Phase Power Supply i

Universal input and Safety standards
for worldwide applications
Space-saving Compact Design

« Universal input for worldwide applications:
100 to 240 VAC (85 to 264 VAC)
«DC input can be available: 90 to 350 VDC
» Operation temperature range: —25 to 60 °C
« Compact Dimension for small space
« Flexible installation by special mounting brackets
» Safety standards:
UL508/60950-1, CSA €22.2 No.107.1/60950-1
EN50178 (=VDE0160), EN60950-1 (=VDEO08S05)
* EMS: Conform to EN61204-3
EMI: EN55011 Class A

:@u A A c €
A Refer to Safety Precautions for Al Fower Supplies and Safety
Precautions on page 11.
Model Number Structure
Model Number Legend
Note: Not all combinations are possible. Reder to List of Madels in Omening Infarmation, below.
S8VK-C (11124
1 2

1. Power Ratings 2. Qutput voltage

060: 60 W 24:24V

120: 120 W

240:240 W

480: 480 W
Ordering Information
Note: For details on normal stock models, contact your nearest OMRON representative

Power ratings Input voltage Output Voltage Output current Model number

OW 24V 25A S8VK-C0602¢
120W %(;?:m‘c 24V SA SBVK-L1202¢
20w 90 to 350 VDC 24V 10A S8VK-C24024
480W 24V 20A S8VK-C4802¢

omon - [JEI

5U#l 9.1 OMRON POWER SUPPLY S8VK-C06024(1)



S8VK-C

Specifications
Ratings, Characteristics, and Functions
Power ratings 0w 120W 200 W 80w
Item Output voltage 24V 24V 24V 24V
Efficiency (Typical) | 230 VAC input 88% 2% 89% 92%
Voltage 1 100 to 240 VAC, 90 to 350 VDC (alowable range: 85 1o 264 VAC) *6
Frequency *1 50060 Hz (47 to 450 Hz)
(Typical) “SVAC'IVG 10A 2.0A 25A 48A
230 VAC input 0.7A 1.4A 13A 24A
— W 230 VAC input 0.44 0.45 082 097
Harmonic current emissions - Canforms to EN61000-3-
Leakage current | 115 VAC input 0.19 mA J0.19mA 024mA [026 ma
(Typical) 230 VAC input 0.34 mA [0.36 mA 054 mA [0.65 mA
Inrush current | 115 VAC input 16 A
(Typical) 2 230 VAC input R2A
Voltage adjustment range *3 ~10% to 15% (with V.ADV) (guaranteed)
m?“ 230 VAC input 70 mv I120mV 70mv ||30mv
Input vanation influence 0.5% max_ (et 85 1o 264 VAC nput, 100% load)
o m““"“m"m‘m 15% max., at 0% fo 100% load
Temperature variation influence 0.06%~C max.
Start up time 115 VAC input 530 ma. 720 ms 750 ms 770 ms
(Typical) "2 230 VAC input 410ms 510 ms 750 ms 670 ms
Hold time 115 VAC input 24ms 27 ms 34 ms 21ms
(Typical) 2 230 VAC input 1T me 128 ms 26 ms 22ms
Overload protection *2 106% to 160% of rated load current
Ad 1 | Overvoltage protection *2 Yes *5
functions [ Parsliel operation No
Series operation Pomsbie for up 1o two Power Suppiies [with external Gode)
Ambient operating temperature ~25 1o 60°C (Refer 1o Engineering Data)
Storage temperature -2610 65°C
Ambrent ing 20% 1o S0 (Storage hurmidity: 10% %o G5%)
= 3.0 KVAC for 1 min. (between al inputs and outputs)
e o 20t e e e s S
Insulation resistance 100 M2 min. (between all cutputs and all inputs/ PE terminals) at 500 VDC
10 to 65 Hz, 0.375-men single amplitude for 2 h each in X, Y, and Z directions
Vibeation resistance. 1010 150 Hz, 0.36-mm single ampiitude (5 G max for 60W, 120W, 240 W, 3 G max for 480 W) for 80 min.
sachin X. Y, and Z directions.
Shock resistance 150 m's%, 3 times each in =X, =Y, and +Z directions.
Output i i Yes (color: groen), highting from 80% 1o 0% or more of rated voltage
Othors = [Conducted Condorms 1o ENG1204-3 ENSE011 Class A and based on FCC Class A
| Radiared E: Canforms 1o ENG1204-3 ENS6011 Class A
EMS Conlorma %o ENG1204-3 high severity levels
&m ULM1M) on)
Approved Standarde cUL: csaczzmaon
SUR: CSA C22.2 No.60350-1
EN/NVDE: ENS0178 (-VDEO160), ENG0SEO-1 (~VDEOS0S)
Pt i e el
| Dogree of protaction 1P20 by EN / IECB0629
SEMI F47-0706 (200 % 240 VAC)
Weight 260g ] 5809 |840g |1.550g

#2 For acold start at 25°C. Refer to £
%3. If the cutput voltage adjuster (V. ADJ) is tumed

A

#1. Do not use an inverter output for the Power Supply. Inverters with an output frequency of 50/60 Hz are avallable, but the fise in the intemal

(depmwmwm‘gmmwm
mglhhmpages!udﬂmb

wlweasebynmﬂunoﬁ%dhvd&ageaﬁtﬂmlw When adjusting

the output voitage, wmmmmmmmpom&pmmnemmnwnmm
when the

-251060°C.

B oo

#5. To reset the protection, MnOFFlhemnpowerbrheomoﬂotwmdmenmndeN
#6. 90 10 350 VDC's UL standards are scheduled to obtain cetification in June, 2013.

‘lJ‘ﬁl 1.2 OMRON POWER SUPPLY S8VK-C06024(2)




S8VK-C
Connections
Block Diagrams

S8VK-C06024 (60W)

S8VK-C12024 (120W)

S8VK-C24024 (240W)

S8VK-C48024 (480W)

gﬂ‘ﬁl 1.3 OMRON POWER SUPPLY S8VK-C06024(3)
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