S189IUANRNAANE

FTUUNAINANNTENLADUALINADINITARIUNVDIV UBUA
WHEEL RIM ROLLING SYSTEM AND ROBOT SIMULATION

fiasdna aneigu
KONGSAKUL TAWAITIAN

wangnsdaanssudiannsaiing
AATVIIAINTIUAEAS
antumalulagnszasundndinammisainnszds
A nvagansIURTgANAnG Seiaguws

Un1sAnwen 2565



S189IUANRNAANE

FTUUNAINANNTENLADUALINADINITARIUNVDIV UBUA
WHEEL RIM ROLLING SYSTEM AND ROBOT SIMULATION

fiasdna aneigu
KONGSAKUL TAWAITIAN

wangnsdaanssudiannsaiing
AATVIIAINTIUAEAS
antumalulagnszasundndinammisainnszds
A nvagansIURTgANAnG Seiaguws

Un1sAnwen 2565



COPYRIGHT 2023

DEPARTMENT OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
PRINCE OF CHUMPHON CAMPUS



NUNUNYTAWN

sguanaAneRtuanysal

Uszanunisanen 2565

SLUUNAINALNTENEHOUAZNNTINABINTTIATOUTIVRULUA
Wheel Rim Rolling System and Robot Simulation

wgiesEna anewisy swatnAner 62201003

usEm lslupanie d1ia

Robcloud Company Limited

58 @ANYINWU 19 ken 4 WINUINABDINTHATEY LUNNTBATEY
AFUNNUNIUAT 10160

wgaAty wlvAnIans

$INWe Control Engineer ,Site Engineer ,Service Engineer

..................................................................... 919715871US N

(Hefans19138 ATNWUAY LENAsaR)



nilsdedenenuaviafineratuanysal

1394 VoA BN Uanivfnwatuanysal

B 97191599USNwanfadne andvirnssudannseing

p il wedesana aeiisu dnd@nwianniviimngsy  Sidnvsednd andu
weluladnszomndndigammsainnseUs Inengumaiunsgaudna Taniaguns 1d
UftRnuaniafnusgningiuil 1 dsneu wa. 2565 feiuil 30 wadniou w.e. 2565 Tu
dumisin@nwidnauluusun Automation léussumneanuinauiivinwmaniadinw
Trdarhlassnussuunamaunssnzdenasnssiassnsiedeudivosjusud

il mafiRmuaniainylfiadafuands Sdlasvedemsnuaniafinwat awysel

f9Na17 31U 1 1au WevesurUsnwisall Iussuniaiansan

TDUAAIATHLANINDL1IE
wiefiaaana nane e
UnAnwaunadnEANgaIAINgIH

Aannsaung



AAIBIIAINTTUANENS

dondumalulagnszasunddInunmisainnseds

dodanna

Co-operative Title

gl ==
2719138NUINWI

3
a

INYUVAYUNTLUATAANAND FINIAYUNT

TuSusasannafne

STUUNAINaNnsY 35@LLazmia‘i'}aaqmiLﬂ?iauﬁﬁumvjuauﬁ
Wheel Rolling System and Robot Simulation
WgNBdENa agLigy svatinAnwn 62201003
ArNTIuUUTN

Amnssudidnnseding

WAL.AT.LNGNEY LANASEY

AENITIUNITNIIIFADU a183ia%e

WA.ATLNYUEY LANASEY

219156 US W mu&%

s

HA.AT.AUAS v Ens N3sUMIARY s
HALAT.NENM WlUENaANG N3sUMIARY R\v
NNTeeRs Aan Asunana N33UNITABY 7?7

9.dnngius AarunonTuns N33UN1TABY @

Suidew/A) figeu 22 SuaAu 2565 Lan 9.00 - 16.30

A0UNEDU 8 99 103 1A E

zﬁuﬁﬂ? A5 FUTDIA?

(Q’ﬂhamamwmia A3.IgNeA SeLaY)
PFIMUNNIAIVIAINTTUANENS

'Tuﬁ?'\'nﬁqmau 2566




YaU3gygtinus JEUUNANANNTENLAOUALNITINABINILATOUNVDIV UL UA

inAne WLNBIEANA ALY swatnfAner 62201003
USeyeyn AMINIINANANTU TG
#1913 Anssudanyseiind
91973EUInW HPLATANWUEY LanATE
wilnouiluinw wgeAdy anluanians
Un1sfin 2565
v
unpnga

U3nandnusasudinauenisesnuuusruunisnaunssngdouagn1s1aninig
\Aeufivowiusud Tuduresszuundsnaunssvedovsuadu 2 dundn q fo wwunaudu
11 uazflondueen ludiuveuvunanduiiszneusenszuanas (Preumatic) Adeuse
fiu leduaeni1da (Solenoid Valve) warld finaa® (PLC) lunisauau Tudiuvainisdnass
nsindeuiiveniuoud 1WunissiassjusudiFoswesuunan Wethluldluszuunusds
wagiitevyinsudurusudlildnaniesian uaslinsznudussuuauy

21NNINARBITEULNAINANNTENEdDagnTUlA T neLeaedus e peunnd
nszvonay wagnsliinaintlunsdaagiliasnsofuszuuau iWesan dnszuenay
lsipAeufinfuiuvisdidimun ssuvaglivhanlutunoudaly warannismaaeinissians
n5Lad eufivesvusudagnsuladn msvduremusuiluudazadeagldinannduaia

segvadagluusiaziny lngnanieanuvimiaitunissesvadls 4.33 wid

AdnAey: LwausenI167, fiLoad, Luung, STUUNAINANNTENEAD



Project Title WHEEL RIM ROLLING SYSTEM AND ROBOT SIMULATION

Students Mr. Kongsakul Tawaitian Student ID. 62201003
Degree Bachelor of Engineering
Program in Electronics Engineering
Advisor Asst .Prof. Dr. Kasemsuk Sepsirisuk
Mentor Mr. Apichai Jatuchoktaweesit
Academic Year 2022
ABSTRACT

This thesis presents the design of a spherical wheel mobile manipulator system
and the simulation of robot motion. The spherical wheel mobile manipulator system
is divided into two main components: the arm for grasping and the hand for releasing.
The arm for grasping consists of an air cylinder connected to a solenoid valve and is
controlled by a programmable logic controller (PLC). The simulation of robot motion,
it involves simulating the sequencing of robots on a pallet for real-world applications
and finding the most efficient robot movements that minimize time and avoid
interfering with the system. From the experimental results of the spherical wheel
mobile manipulator system, it was found that the motors have greater torque than
the air cylinders. The use of limit switches ensures the safety of the system because if
the air cylinders do not reach the specified positions, the system will not proceed to
the next step.

Furthermore, from the simulation of robot motion, it was observed that the
time required for each robot movement increases with the angular distance in each

axis. The resulting sequencing time was 4.33 minutes.

Keywords: solenoid valve, PLC, robot arm, wheel rim rolling system
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fming wildunsendenannisdeiazsunas Inefldiuusenoudify 2 diu fe fdwas uay

q

v v =)

AISULAIANBULNNITATIVIULNAINNNITNALEINNAEET ddllaznounuingnionnving

9 Y

(% ' ¥
[ 1 a a = o v

AuAeing dwalviifulasian1ieniindunasiud g unlasan1isvesd gy 1un19nu

e

s lUldnuselusdsguin 2.3



gﬂﬁ 2.3 lllpdanvsndiwuaas (Photoelectric sensor)

va v

Wilsddnv3ndisueasiinnaudacl
1) @113005393UTng e

2) a111390533vU0TRg LA

=) a 1 )
2.4 398907 (Reed switch)
Saeind [4] A adndnltUnUnmeesinihnuauinudmandagui 2.4 fa3nainday
I D= SN Py D 1% 1% v v Y o o 2 A
Junasauindniueinie dalwihdiivaeassiny muluseduiumihdudauunaidnd
anlaveasuangn Wellawuwdiwmdnluuing nihdudazgluamusuauuaududady

IR InA I nan1ulaAsU299s W eauuwlwanuualy niduladiazfnndun e uyinla

2995 A ReaNaINAU
~
AIFTAC /2HA
) g
;nlﬁ 2.4 3aa30% (Reed switch)

(fiun: https://www.pneu-hyd.co.th/images/Products/AirTAC/AirTAC-Cylinder/Cylinders-

Accessories/Sensor-Switch/cmsg/cmsg-series.jpg)



v
va v A

FnandinnauURnal
1) @1U150MITUALAUIVBINTTUBNAULA

2) annsodsdayeunianeale

2.5 nsguanad (Pneumatic air cylinder)

A eal 1 o w < [ d‘ & 1% [ A
nszvanay [5] fe gunsalteeidweslvailundsunaindoun Judunsedsgun

25

SCAOKI00S *

gﬂﬁ 2.5 nszuanau (Pneumatic)

2.5.1 %aNN319IUYBINITEUBNAN
NENNITYINUVRINTEUBNAULA Y DANF B INTEUBN LaLyinY
nszuen lngauazgnAIuANKLIgaNREAIEY 018N IAINTINENTEUDN NTEUBNANTY
wdeuitludunti ilesanduvidugynie udrdraudianszuen nssvenauay
\ndouitluFumad
2.5.2 Taseairanegluvasnszuanay
lassafaneluvesnsyuenauysenaume
1) drunszuengu asawillassainanelusisgui 2.6

2) TEIAIUANANINGIVBINTEUDNGY



Air to open

Air to close

UM 2.6 lassasraneluvenszuenay

un: http://jwtech.co.th/activity/wp-content/uploads/2022/01/EBRO2-768x530.png)

2.6 1wAUD8M1872 (Solenoid valve)

ledueednd [6] fie MamasanIvANNsivavesaulanagun 2.7

Ul 2.7 Twdusesnnds (Solenoid valve)

2.6.1 AANNISNIUVBIIYAUBYAIAD
aNNSYINUTedleiueaNGIsUduNm (input) Inikeaduazldlniies
24VDC Togladunsningl agvinntniaduyasnisuassay a1uassaulutawsn ¥aaidaasas

1
Wudeana



2.7 Wuaad (PLC)

fiwead [7) Ao gunsaliltlunismunuuaznsnvaounszUIUNTVDITEUUSHILITR
videln3esdnseing o Tumegmamnssudsguil 2.8 Taevimthiidu la" vie "auss” ves
szuupIuAY S9adedieensauwns (Hardware) uaglusunsuldanu (Software) saufuiiel

Maulamulassasraas AN ualy

sUfl 2.8 fluead (PLO)

(#Aun: https://www.plc-sensors.com/wp-content/uploads/2020/07/FX5U-64MRES-6-1.jpg)

2.7.1 NaNNISNI9IUVBIN LB AT

= a A =

VANNITYINUTDIILAT ADN1TeUUTUNTURLEATINUNTITIRTAIUAY

1%
va o

WueatilauauURsail

1) YosreuuUAIneauazueurdoniiinnnedmiunIieveeisdn Taude
fasierudonifiofnseiugunsalidueinarsie

2) aunsavensmduszuudu q Idedndangu nudsmsdadetuiduises
uavgUnsaldu 4 suvesieniseundeniazidnea

3) fszuumaivsnudeyanuuanudsmedenisagdevesdoya saudad

AMNAINNTOLUNTRTIVTULBZ L el naIn AR uluN15YIN9Y
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2.8 WWsunsulsludia (RoboDK)
TUsunsulsludia [8] Ao TUSWNTUTIE0INTYINIUVRIMUEUA dnTUURAImMNTTY

Faguit 2.9

RoboDK

for Web

Anytime. Anywhere.

robodk.com/web

sU# 2.9 TusunsulsTudia (RoboDK)

(R https://robodk.com/blog/wp-content/uploads/2022/02/RoboDK-For-Web-PR-1-

735x400.png)

TusunsulslufiafianiauiRcad

1) Yreligldanunsadnasnisinuremiueudliegisaziden aunsoain
wagUuussluinayusud aouivihen wargunsaldu q Wefnwiuaziiasedinisvine
roufgihluaninge

2) fin3esilouazdumodineildlunslusunsuyusudgnaivnssy {14
aansnanaduNIInIsAdeud srysumtaasfianis MaununsAaeud wavaiisluunsy
nsvhaudmsuiugudlaegaieney

3) NseBNLULNArTIaBsaaLRaL: fldanunsoaianazdiassaniu
v Tien1sdnnneeunsaldu o Wuaemnudndes vdeiaeddns ennununisyiy

YOIWUEUA LN aLLarUsEENS M



uni 3

N1S99NLUUKAZNITAEUNNS

Tuuniiaznanfeni1se9nkuy SLUUNAINANNTENEas Faludanlanazunsunisyinieau

WA URILEAITUABUNITTNUYBITEUULAE N1T88NLUULATINUY

< o/ o
3.1 vaanlaozunsuuanIRannIsyinulagsau

=

szuunanaunsengas duldmunewedunsenedelane wavyinsuyuliianunay

Maveiu ddunounsng Al dnsenzaegnanfswnainssuuneumin ndandy nseny

Y

aeazinvuiulnlndidnvsndiuiees (Photoelectric sensor) haafawnunslsa (Gantry roll)

= v

YMNISUDUNNTENLE DU LA DINAINANNTENLAD NAIINUUILTFIAUADDNINNLATDY LD

o a

andedluszuudaly Inglassadansinulaesiuuanadaguil 3.1 Ined fiwead (PLC) 1

TUsvanana laefl @inddednwnany (Switching power supply) tunnasaela sguull

;% U s s

unnegMmeiu 2 ffe Inaind (Reed switch) uay Inlodianyindiwuiges (Photoelectric

()

b4

= ¢ I3 44' 2 ot W ‘:l' a o i o v
sensor) :UL@'TVW!V]L‘UULﬂiaﬂﬂaﬂﬂaﬂJﬂigmgaasﬁﬂLﬂULﬁia\iﬂaﬁUiiﬂwaﬂﬂq LLagLLﬂumﬁiﬁamisﬂ

Y

nszuanay (Pneumatic) NMuesruledueen: tnedsieazidennagun 3.1

Switching power

supply

Reed switch

Solenoid Valve > Pneumatic

\ 4

PLC(FX5U)

Photoelectric

sensor

A 4

Wheel rim rolling

machine

=] [ o £ v
5UN 3.1 vdenlaezunsuyinnussuunanaunIengde

NFUN 3.1 WuudenlaashnsunIsyinaussuunNaInNaunsengas Feusenaulusme
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3.1.1 dauunasanglnila
uwnas3eliinszuaaduPower supply) Tufl dvinind i uunaednelals
gunIalang 9 awnsaviraulaenisaienszualil 220 Taad dmsuldiduunasingliduaea
nsaaes wazasalnsaaasanenseualings 24 1as §msu wuwes wavleduoening
3.1.2 dqumuqumw‘hmummizwnél\maunszmé’a
1udauﬁLﬁudauﬁaaﬂLLUUﬁ’m%"umsmuQmmiﬁwmuﬁumszwﬂgqﬂau
mzmé’a‘lmaLw'amia%mEJl:f;JuLLmusTﬂﬂ'1w‘ffmuLLamWimU@u?ﬁﬁmaazLﬁaﬂé’qﬁ
1) maideusaveslilasrealnsaiass
TuduiiuszneuseTnlndidnvsndisumesasiadunsenedeidoudiunain
anfineunt fuead 1eUszanana Saadndiiionsiadusiunieesnszuonay uaz Toa

WRUANEUNDAIUANNITVINIUTBINTTUDNAL FIFUN 3.2

Solenoid valve Reed switch

PLC

Photoelectric sensor P
. LASDINAINANNTENLAD

JUN 3.2 nwnsiWensieveslilasreulnsaiaes

[

N3UT 3.2 Wunmn1stensevesnealvsaaesdadl 3 asduszneu fall

1.1) @udune (nput) Usenaudelladidnvsndiwuigesngiadu

Y A IS

NIENZae WadQIUAINALTINLEAT LazTAaIATATIVTUAILUULIYDINTZUDNAN 81

o
(% A A s

nsvvonaufwuananAsll FeRetinan vnaaveinsEUonNaY SAEINTILHS

[

WUIUAINDA

Y =
bUTNED Y

[y

1.2) @7unN38UUNTT (Process) Usenaunie WLead 3e5UAIBUNA

MUAIUTENIaNALAY T80 NARON UALLAT D961
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1.3) daute1dinm (Output) Usznausae ladueedndaviming
AUALNIEUBNAL WaziATasNAINaLNTENEdD Faduintsesgnin
2) WHURINSNIUUDIARaLNIalaasiiLead
2.1) d@ruuinsUaunsengde
Tuwnuansiauvesrealnsataesiuead Tudluveslnlndidnn
Sndluwoiiduneunisvhausedl
Fefinsgngdotoudnumaaeniudidss wdmvegaianaties

ndanulnlndidnnsndardunsengdeumdsdugamanealudaiead

( Start )

y

Photoelectric

sensor check

4

Yes

PLC

v

Wheel

No

\ 4

Gantry roll
pick whell

AN
%

End

JUN 3.3 uwrulainmsvhanuvesrealnsaesiiveadveslnladidnvindwuises
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2.2) HueIBUNANTEUDNAY

TukiudanN15991u99P0alNTanaasNLeaT TUAILYRISAEINTLIUNDUNIS

£
P

YIN9IUAIH
a ~ o | Ada oy a a ¢ Y 2 \
WHIaNT2UBNaANDIRWNLINRAAAL) SAENNTLIURILNANUBINTLUINAULALEY

Fyeyrunanealudsiiuoad

Pneumatic move [«

h 4

Reed switch
check

eed switch
PLC
position

JUN 3.4 unudansvinnuresnealnsalasiiueadvedsaaing

3.1.3 UM IIIUVBLVINA
TuduilagnanInen1sAIuANNITINNUYBRDIRNAERINTIRABALNTaLA B ST
LOATUTEUIANALALATUANNITYINNIUYBITTUUNGINANNTENEFD Lasddununilsailndu
~ = ¢ - & v = N a = = ¢
wnuUYSlatlaeyl waziATeINGINANNTENEAD 1ag kNUNIlsallndu uazunuvslsailaiey

Toduesnna Wusmuau Tnedrglvinszuanss 24 1ad Tileduesnnngd
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Switching power

supply

Solenoid valve < PLC

v

Air compressor

Pneumatic

UM 3.5 annsidousievedleiuaunine,

3.2 N150NLUUKALIATIESS
TuunfiagnanfalAsIas199eISEUUNAINAUNTENGAD WALIZUUINILIVDIUUNLAY

TngazUsznavluselaseasavasununslsanaslnseasrsludiuvesnisaunsengdooon
wazn3Uiles (Gripper) 10952 UUIAREIUBIULNILAN
3.2.1 Taseadraununslsawuud 1
Tnsununilsawuud 1 avmihismduduazdueen Tneldnszuanausi

Tmedeunlunsazinu Ineusenaumienszusnans1uiu 4 ¢ lnenenidu 2 d2u Ao

Gantry roll

Wheel rolling machine

UM 3.6 unuvslsauiuud 1
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1) dauvaensues (Gripper)

ludruveanidweiusenausie nssvenaudidesing wavgniu (Ball

baering)

nIzUaNay @msuen Gripper

nszUsnNaN dmsue Gripper

5UN 3.7 nSuWasunuvislsauuui 1

Linear guide

a a

sU 3.8 Alleslnd (Linear guide)
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N3UT 3.8 Allesindvimiin Tdunduefounidudunse wagldnszuen

audusmfdazndnasn

Ball bearing

sUfl 3.9 gnilu (Ball bearing)

n3UN 3.9 gntuvihwmihidugavyu Iagldnssuenauvinlidiuianioud

1AEALLATOUNLUUILY 90 B9F1

2) d2uvasgIu

Tudiuvewing uusenausie uawes (Mortor) Wigs (Gear) nsvuenaudiilys
1ne

n1svinuvesknunilsanuun 1 azlduewes wasifesiiuganyu uas

& v o X [ 1% v aa a ¢ & v & £ dl' A o

nszvenauduimantuuazadnlusunt lnedaledindduddeadunianisiadoun qe
3U 3.10
Y
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-

1DLHBSHNYS

NEUBNAL

5U# 3.10 g1uveununslsa

=1

3.2.2 1598 519UNUNILIALUUN 2
WAUYISLIARUUT 2 9eildiuveinIsududn wagnguesnuweniy lngdiuues
nsuwesasliufinsdouudasaindiin laeduninswasuilasanndumifediugiu A

U7 3.11

Feed in

5UM 3.11 unuvslsawuun 2
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1 a"aug'lumaaLmuﬁ"lsa(Gantry roll base)

TudugiuvesununilsaGantry roll) wuulmiaguandnaainuuuLinged
wuusnazldueimes(Motor) way 1ias(Gean) 1Juganyu uaz wuuin19zlinszuanay
(Pneumatic) sniu druvesuulndazldnszuena(Preumatic) Wlwiunumalsa(Gantry

roll) v Wagdnnszuanau(Pneumatic) untugen

ASLUBNANAINSUNGN

ASLUBNANAINTUNITEN

gripper

nsguanaudmnIuNIIULU

&,

JUT 3.12 ununslsadiugu

9N3UT 3.12 drugmuvesnnuvidlsauuulmiazlinszuenaundntiwing uaz
fyavsulaedignlu

2) dquvasAvasan(Feed out)

Tuguiiuszneusae aafillenTuslud (Aluminum profile) nsgusnay uay
Adleslng

IAssassauAveen (Feed out) agldnszusnauvinlisiin3uilesdiunvoan

al

(Feed out gripperndauiduidunsundunieinianaunsenzdensgui 3.13



5U# 3.13 lassaiediudvueen

20

2020mm

nsutlasduAvean (Feed out gripper) Usznouiie Nzuanaulay

auleslndsegun 3.14

faflomnsTusnay

fiu gripper

g‘dﬁ 3.14 n3UesduAuDen (Feed out gripper)
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gualanuau (Slider base) ldnanasnlunisasisuazinsesandusiasy

ns¥ngaeINdILAUBEN faguT 3.15

~\'i-aou03

LAUNANERAN

gﬂﬁ 3.15 gwualaé%umu (Slider base)

3.3.3 dUT0IN1TNADINTIATOUTNVBIVULUA

Tudrudazidunisdnassnsiauresssuvias savssuunianlaeiinig
IMNUATNINIT Fuuazgnadenidanauiues (Stopper) FBIENENIUAUTLINLELAY
1 UAINAULAEYHEUANINEIAY 2 UNSEIWUNLANALNELEY 3 AIFUN 3.16 WagrueuAvinng

AU BIUII VAN UwuUni Ul Tuduiiuiadu 3 dw fe

1) N153n19agNSUaSUUNTUAIUY
SEUUNTIHUANIA N YIRS HTuUnaunIsyinuLuuIUlsiiay 2 nass
lAgAI U ALY IINITAUNADIINTNEAYNIUANT B UaTUUTBIVUNUANAINTU WUUT

Avue 1gN1591958UUNUANTUN 3.16 fsil
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5UN 3.16 SyUULULT 1

lnsnsuaswuuniivihaulaemsldnssuenanlumsiuing uasll wewes

v @

sudranaUilasiilidinsuastutuanuuniuluauduanuinanude iy waziin@edi

Annsrusnaud miueuduau fegy 3.17

5UN 3.17 nsUidasuuui

2) N15INNUUN 1
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Ingszuunualdagun 3.16 wiszinisidsuwdainivwesuuululag

[ [y

Wagunsinunmsndududng iunistoundringuasuiusiuuy wezanunsaduls 2

nagansauiu agldnszuenaulunisviinu lnenTuilesiianwuesagui 3.18 flagui 3.20

JUN 3.19 n3uesuuulnsifusuien

NFUN 3.19 fregnsviauvenssuenauveinuies



24

ASYUBNAURITOUNAD

5U# 3.20 n3Uesuuulniau 2 mu

3. N1SANINBUUN 2

lagNSAELLUAITEUUAINGT A URULUawUIEIN1TINg YN

NILATYIOINLANYINEIAY 1 uagiUfeuiumisiagnuaidesmneiay 2 fegui 3.21

JUN 3.21 S2UUNURUUTN 2
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3.3 N1TYIN9IU LAZNITNAADY

Tudrunisyieusaznismaass lududavutadu 2 dau fe Msieuveeunuya
Tsauaymsdrassnsiadeudivesyiugus

3.3.1 nsieuvaInUVSlsawuui 1

A5YNaUTBNUNIIsanuUNagldd S utauntasAvduanuesn tngdnig

P9URIY

Pneumatic ~ Pneumatic base2
2(gripper) down move forward
Pneumatic base Pneumatic

down 1(gripper) up

Pneumatic Pneumatic base2
1(gripper) down move reverse

v
Pneumatic base up Wheel rolling
machine
v
Pneumatic
End
2(gripper) up
Motor 0-90° rotate

5UM 3.22 Wav13nn159 w1 uiunud eI og

¥
Yo a

NFUN 3.22 esuelarysanuarsulansl
1) n3zusnaun 2 veawnunslsatuduvesniuwesaegun 3.23 vdutnn

il umiveen3Uwosryuadsn
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fadaAnszuaNaL

HAEAVRHIGEY

JUN 3.23 nszuenaud 2 veanIues

2) nszvenauunuylsaludiuvesguagun 3.24 vdutnid ilvdiuves

ALNUNILSAVTURILINNG

NSTUDINANNAN

N3suanaden

5UT 3.24 nszuenaudIugIUTaLNUiIlIa

3) nsyuonaud 1 vesuwnuvlsatudinveenivilesasgui 3.25 vduasun v

Trsn3UilasTustn
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WANARNTUFITU

fhasANTzUDNaNiu

Gripper

UM 3.25 nszuenaud 1 vean3ues

4) nszvanauvaIununi laludiuvesgiu lugui 3.24 wdnaenyinlvia

L
wnUN3lIagady

[
[y [

5) NSEUBNAUN 2 YILAUNS LIabUEIUYRINSULUBSAUTUAITUT 3.26 91N

Y
1

U

Y a 1

Tvnsues

SBee

=
nIgUDNaNYN NITUBNANNUY

Gripper

5U# 3.26 nsyuenaui 2
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6) walna3YDINUNILTAlUAINVDIFIUAITUN 3.27 vyyuan 0 aer1 TU 90

BN

1DLHDS

JUT 3.27 welmeiguununslsg

7) nszuenanil 2 vesunumilsalutivesgiu luguil 3.27 29d vduly
YN
8) nszuenandl 1 yeaunuvslsaluduvesniuedfiguil 3.25 aduasn vh
Widnsuwesoreen
9) nszuenanvesunUY3lsaluTIesgIu TugUi 3.24 vifunoemnds

10) LATDINTINAUNTENERBINNIUY 1ATBWINNTUITIAIFUN 3.28

fnadnay

fAANTLYIZaD

5UN 3.28 inSeandenaunsengae



TudiumsvhanuresnisAvesnaziauaudwiu fagun 3.29

Pneumatic base2 Pneumatic 1(gripper)
>
move forward up
Pneumatic 1(gripper) End
down

'

Pneumatic base2

move reverse

l

Motor 90-180° rotate

\ 4

Pneumatic 2(gripper)

down

h 4

Pneumatic base

down

JUN 3.29 Wa1w13nnisviauy e ueenaniaIed

NFUN 2.29 afuelnanwsalanad
1) N3zuonauvanuVsLsaturvesgIuvdulutnmin
2) nsyuenayd 1 vaawnuvislsatudiuvesnivilesvduaun yilvdinsy

WastuLn
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3) NFLUDNANVBIN 2 VDIWNUNILIAUTWVDIFIUVTUADEAS

4) 1oLwasUDNUNLTA TudIuYeIgIU MW 90 a3 LU 180 aaem

5) NSTUBNAUT 2 Tuaaknunslsaludiuvaansuasaudu vnlvnsuiles

BN

6) NFEUBNANVBIUNUNSLIA budIUvaIgIUTNLD ilidunumilsasias

7) NSEUBNANT 1 V99NUNT TuaUaInsUWasadun yintrsinsuaseon

281N

3.3.2. NMSYNUVDILNUNI LSARUUN 2

o al a =~ | o val
ﬂ"ITV]']Q’]USU@\‘]LLﬂu‘V]iIiaLLUcU‘V] 2 92U 2 d7UKYNDDNINNAU LLa%Isﬁiﬂ

aind(Reed switch) Tumstewdalunsviau lneazdnsvhaudsgun 3.30

( Start )

Pneumatic 2 move down

(Gantry roll)

Pneumatic 1(gripper)

v

Reed switch
check pneumatic

2 positionl

v

Peumatid(stand) move up

A 4

move down

A4

Reed switch
check pneumatic
1(gripper)
position 1

Reed switch check
pneumatic(stand)

position 1

End

UM 3.30 Tlaaninnsvinnuveawnuyislsatamg uiiuau



31

v
Y A

NFUN 3.30 eSunelnanysalanail
1) NSzUaNaNdaN 2vaanuvslsansgun 3.31 Fnid yilvdiuvesnsvives

NYUA

Reed switch
position 1

Reed switch
position 2

JUN 3.31 n3zuenaud 2 vaensuies

2) IaaindidaINnTzUanaNy 2 WwasuNLdIiIwmen 1 vsel

3) NS¥UBNANNFIUAIIUN 3.32 unTiu

Reed switch
position 1

Reed switch
position 2

5U# 3.32 nszuanaunigu
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4) SnadndiiainnsruonaufgIuAAe TN U 1 wiell
5) nsruanauvesknunslsaludiuvesnivilesagui 3.33 dnth vilviniy

wWastuwn

Reed switch

Reed switch position 2
position 1

JUN 3.33 n3guenaud 1 vaensues

6) IAAINTLTAINNTEUDNANT 1 LARDUNLAIWALN 1 ol
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Iaysanisianuresunuvislsayishuiuinsinuagui 3.34

( Start )

v
Pneumatic (stand) move .| Pneumatic(gantry roll axis1
down rotate(up)
Reed switch Reed switch check
check pneumatic(gantry
pneumatic(stand) roll axis 1) position
position 2 1
P tic(gant ¥
neumatic(gantry
End
roll)axis 2 move up
v
Reed switch check

pneumatic(gantry
roll axis 2)

position2

JUN 3.34 Wa1v13nns7anue N unsLsat eAuTuL

NFUN 3.34 oSuelnanysalanad

1) NszUBNaNAFIULATOUNAY
2) 3naindiiAdnnszusnaufigiundeununtaiunied 2 wiel

v Y
Y

AIUU

Y

3) n3zUBnan unufl 2 vesunuvislsandnesnvinliminiues
1) Ieindidainnszuonauunudl 2 veaunuvalsaindouiiundeiumied 2
RRIE
5) nszUonaumLALA 1 vesunuvilsandneen vilvidaununilsanlu 90

BNAN



Reed switch ; Reed switch

position 1 position 2

5UN 3.35 nsyuanauwnui 1 vaunuvslsa

34

6) IPFINTLITAIINTZUDNANLAUN 1 LARDUNUIDIALNUIN 1 UTluswma

mug‘d‘ﬁ 3.35

IayInn1sviauLes Gantry roll 439319011ATRRIUN 3.36

Pneumatic gantry

Reed switch check

pneumatic 1 (gantry roll

gripper) position 2

roll(base) move

forward
- ‘
Reed switch check Pneumatic gantry
pneumatic(gantry roll roll(base) move
base) position 1 reverse

A 4

A 4

Pneumatic 1gantry roll(Gripper)

Wheel rolling machine
move up

A 4
End

3UN 3.36 Wanvrintaununilsadianadinies
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NFUN 3.36 a5uelnlaIninlanadl

1) ngvonauveaknuvIlsatudiuvesguvdulutmi dagui 3.37

2) Faaimdilininnszuenaugiudeuiunfiaiunied 1 wislddumianny

Reed switch > Reed.switch

osition 1 A
i position 2

5UN 3.37 nsvuenaug1uvemnunslsa

3) nsvuenaud 1 vesnurdlsaludiuvasnsuilesndnaen vlisnIues
91990

4) 3naindidainszuend 1 ludruvesniuilesauadeuiiundasumysd 2
TERIRY

5) ﬂﬁzuaﬂamaaLLﬂuméisaiudaumaagwumé’uiﬂaawé’a

6) LASBINAINANNTLNTADVINIIU



Iay13nN159UY Feed out fegun 3.38

Reed switch check
pneumatic (gantry roll

axis 2) position 2

36

)

Pneumatic gripper feed out

move down

)

Reed switch check
pneumatic gripper

feed out

}

Pneumatic gripper(feed out)

move up

}

Reed swich check
pneumatic gripper(feed

out) position 1

Pneumatic gripper(feed out)

move down

Reed switch check
pneumatic
gripper(feed out)

position 2

Pneumati gripper feed out

move up

)

Reed switch check
pneumatic gripper

feed out

Pneumatic push

Gantry roll feed in

v

Pneumatic gripper(feed out)

move up

FEOUIN

5UN 3.38 Wavriansvinauaisfveen

NNFUN 3.37 eSuelnanysalenadl

End

2 S e = N = A = o I A = 1
1) 5ﬂajm6mﬁﬁﬂ?qﬂﬁguaﬂallsﬂaﬂLLﬂUW'ﬁIiaLLﬂiu‘V] 2 LARDUNUIDNIFALLNAUIN 2 Vﬁﬁ]‘lll

2) nszuananludIueInIsAuean InasvinkisInIULUaSAAUN UNIIAULIE KN

\ATDINTINAUNTENEAD AIFUN 3.39

3) SAEINTLEANTLUNANAIUYDINITAUDDNLARDUNNIUAILIUN ARG

(%
Y
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Reed switch

5UN 3.39 ns¥usnausEUUAUEeN

4) nsyusnanveansUilailudiuveshuesannanean vl Gripper Tugu# 3.40 N1

990
a a 6 @ ! a ! = M P = o I A
5) InaindLininTeuonauueIn3Uilesludiuvoin1sAuantAfa U dmILSH

1 viselisuntnugun 3.40
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Reed switch
position 1 ' —. i

Reed switch
position 2

4D

N

U 3.40 nszuenauvesnsyiesludiuvesnisavesn

6) NSEUANANYRINSULUBS UaILYBIAUBNTNLYN NN ULUBS JULLie
TdunsengdonninIsanfenaunsengde faguin 3.40

7) nszuananludIuYRIAvRNNaNean YlisnIUlUasPaaunlunieniu

'
a

71 MNUTLATRINAINaunsenzaaludialanmasaasui 3.39

Y

(%
Y

8) 3naintiiAnsy uenauvesduRUDnAdaLTIN UL TIRnR

9) wnuvdlsaszuuAvdashaulUAUNSENEdaINTe

10) nszusnaNveen3Ues luduvesivosnndneen shlsinuies Tugud
3.40 N1909N

11) 3aadndifaianszusnauvesniuesludiuvesnisavesnindeufiunds
fumided 2 videlaiiumisnugui 3.40

12) NsrUBNauNENTUIIL (Pneumatic push) Bnnszuanilegnsanivives oy

HANNIENEABRDNINTUUBTFUNUITIVBINTLUBNAUNANYUNUATFUN 3.41
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UM 3.41 n3zUBNAUNANTUNY (Pneumatic push)

3.3.3 d7uraIN15INABINIIAABUTIVE UL UA
1. sULUUNI5IN9
TneRunuiidnuaauin 260x325x360 fadiuns niin 6x2.5 Alandal
FPTHIUUNLANTUIR 1135x1330x1080 HABLUAT $9UIU 3 TU Trurunaesluusazty

U 16 Naod 1AgINTININAFUYDIIITUAYE UWavTuiavd faguil 3.41

Pattern (Full pallet) I Pattern (Odd row) | [ Puttern (Even row) l

5UN 3.42 SULUUNITINNABIUUNLAN
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2. ;sﬂl,wUﬂ'liﬁ'ﬂ'meUﬁ 1
Imaﬁwé’ums%’mwwzL‘%&quugﬂﬁ 3.43 wagdlfdnwsnauildniy
Woesauluulunisnanaes IngdunsnaziSuain 1R, 2L, 3R, 4L, 5R, 6L, 7R, 8L, 9R, 10L,
11R, 12L, 13R, 14L, 15R, 16L LLaz%guﬁaaqu‘%umﬂ 1R, 2L, 3R, 4L, 5R, 6L, 7R, 8L, 9L, 10R,

111, 12R, 13L, 14R, 151, 16R basduNaIuaIfukaznN15I9ILL AL aUNUTULSN

SULUUNITIUULT 1

Pattern (Odd row) Pattern (Even row)

5UN 3.43 AWUNITINVBITLUURUUAN 1

3. JULUUNITINUUUT 2

SULUUT 2 899N 3UuuULINASeT 9an153ud uenuiilnden
yusuiniu wasdngaedeuiiflisidusen udsuuuunmadssemilouiuguuuunns
wuudl 1 Tasuusnaziuann 1R, 20, 3R, 4L, 5R, 6L, TR, 8L, 9R, 10L, 11R, 121, 13R, 1L,
15R, 16L LLaz%u’uﬁaaszmmﬂ 1R, 2L, 3R, 4L, 5R, 6L, 7R, 8L, 9L, 10R, 11L, 12R, 13L, 14R,

15L, 16R wazdunauamuLarn1TIvemlouiutunsn Asguin 3.44



FULUUNTSTINUUUT 2

Pattern (Odd row)

Pattern (Even row)

JUT 3.44 F1IUNTINVBITLUURUUN 2
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unil 4

N1INANADILLASHEANTINAN DN

TuunilagnafanIsmaaeagNan1INARDIYaITEUUNAINAUNTENEE Dka 1809
n1sRRBuTIveusud Jalinan1svaasinstuiinUSuadununldsessesiial wastuiin

HANTINARBINTITINABINITIEVUEUALTEIUBIUUN LAY

4.1 ASNAABITEUUNAINAUNTZNIZAD

4.1.1 NMIVARBUTEUUNAINALNTENEAaR 85T UUMULT 1

nsnageviunsnadeusyaEIaINIauYeIuAunslsa (Gantry roll)
Tnoununilsauuudl 1 avvhmifinguainanenusdesasssuutountmdmnduunus
Tsaaeusu 90 ssrmuaziadoufiluduntuitethnsensdeluldlueiomndsnaunsensde
vasInLAIeINAsnaunsEnzdovhauaia fMununilsaazsinisAunsznzdoudmyulusn
9009 Liietnsenzdeluinshvuaenudidesluszuudngly

nageulngnistaunsenyasnlulugeniuaudes wazUasunsenzdelva
TUpuiuTnlndidnnsndigwweas (Photoelectric sensor) wagliiannunslsariinisay 14
1309 uavAeedunnnsvhaulusrasiuney TnsasdunanazUassliiaiosinauduna
1117 wagldmeaes 2 au Tavil 1 AunseBusEmThdaIuRy (Control) Lilenasyuudndes
wldnatungaiaiesgnidu (Emergency switch) Tszuumgaviau uagndumiEududidnly
du 1 aunsedeunsenydotiluludoniu nsnaassi neasuiiedunannuunnies uay
Tufinsrununsevedeiinanay MsNAdeUsSYUUNAINALNSENEdDRTURBUNNSInABRIE

1) L\ UAN1SIN9IUURTEUY

2) Uounsgnzasldlussuy

3) YufinNan1snaaauadlun1s1en 4.1



sUfl 4.1 nMsvaassunuvislsa (Gantry roll) WUyl 1

A15197 4.1 MITNRANTNAABUSLUUNAINANNTENEABIUUN 1

° Yy av v
mu’nuﬂsxmaaw‘lﬂmwm

1 U NUYLHR

fengnaINNIUWes

—
(@)

fongraInnsues

aengnannsUiles

fengnannnIues

aengnannsUiles

aengnannsUiles

O[O N | O | A~ OLIDN

fengnannnsues

O]l Ol W|lo | oo | O O

aangnannsviles

—
o

INHANITNAFDUIINATIN 4.1 WuIdknuvsLlsuldanunsadunsenzaslisungle
A P a a S v A = o § v = ) 1]
WIB99INT LS WILITNUN haENTENzaoduNMiNTLINTWnlMIa kAUNSL5aa1TuNsENLas
WAIMYY NIENTARTINTAuDaNaINAILNUNS IsauazludIuresnITAaeIiszuUEINITE
yMaulaasnuiInluy 1w @1u150N39NaNNIENEAD 1A 3 2ED 1 W lesandununs

Tsauigaagnadenlussuunvinnsndun waznduesn
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4.1.2 N1SNAADITTUUNANAUNTLINZADAYTLUULUUN 2
ASNAFOUTITUNITNAADUTLELIIAINITYINUYDILAUNS Lsalas N suuN 2

Ch

WANF19INSTUULIANRENToUN (Feed in) way Ausen (Feed out) waniu wagdl Saaind
(Reed switch) Tun15¥2819AN1591191u Taef dawnuns lsudaunaginnisudunseneds
x Y 42 Y Cod 42 Y
Yunn wamyuly 90 ssmlvinduipiendnaunsende seniniATeIndnaunIendo
iudunuvslsassnyunaulungunsengdenoudnunlussuu wagssuuAvesnazidou
NSULDTUITLAS BINAINAUNTENZADYINIULEATY NRIAINYTIULASTLUUAUDN ALY
nsenzasUIUaneNaenIu warsIwnuUNslsaazdaunseneasiasaluviui
naaaulnenstounsenzdointuluaeniudnaes wazUassnsenedslua
TUrufulnladanns ndwuieas wazligununs 15aynisAu 109 LasARuFUNANIS
° | ) 1Y | v oA ° <, a vy
nuluudaztuneuy lngszdunauazaeslviatowinauduian 1 uii uagldivaass 2
Au lae?l 1 aunssBusgnindaluauianalssuuintovzlanaluvenniowmniaulissuy

b4 ¥

° ) A Y a & vy &
weaviny waznduasuaudall diu 1 aurssteunszvzdarinluluaenu nsmeassi

1 (%
Y] a a

NARDUNDFINAAIUUNNIDY Az T UTINTIUIUNTENZADNNAINAY NITNAABUSTLUUNAINAY

[
U

nsynzdeilfunaumsnaaossad
nsynzdeilfunaummaaoesad
1) .WUANISYN9UYRITEUY
2) Jaunsynyaslalusyuu

3) Tuinuan1snaaabdlumsnan 4.2

B - ’
— Gantry roll =

5UN 4.2 MIMAaeaLnuvsLIauuun 2
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A15199 4.2 A5 MHANISNAABUTEUUNAINAUNTENEABUUN 2

o Y an v
Q’]U'J‘IJﬂiSVISﬂEWI‘lﬂﬂE]L'Ja'I
1w

@)

O | O N | O] | | V| DN
Ol oo | O O] O | O\

10

o
o)

q'
Dld]

INNANITNAFDUINNAITIN 4.2 WUIITEUULUUNA 2 NIIUEDESNINTEUUN 1
99970 T9nsrUenay unuNeLmas (Motor) Blyiksaud g9l aead Lns1¥fanseusnay
ausausunsasuanlninurile wasilesandlssuutaunlasssuuAusaniiLkenaan
NAUV AT UUT AR BT 891UN1Y9IUNINTUY F9@1UNSANAINaNNTENas b US U

' a P = ¥ ¥ | a oA
11NNITEUULVUN 1 1a8LRdga1u150na9NaunNIeNgaotn 4.8 19 69 1 U weLie991n

Furuduinuududady 5 2969 1 w9

4.2 A1SNAADINITINADINISLIYINADIUUN AN
4.2.1 Msnagaunisiiesdaensuesuvuniulussuuii 1

nInaaautaztdun1sINa0InIsSeenassuUnILan 1neTEuUtazin1svinay

¥
=1

9l Inganen1usandeanaewifgeanoliues wasnaIntuueudazad ounu gy
! ] ! Y = = ! v [ = < A
nApdfiay 2 Naoe WAFLUBEINADIUUNILAN WiVARINIEERasY svuvazmdeuaenuly

Aesoaavunaiadin Wusuiasa



a6

WEULANGINTU

ASYUDNANFILNY

5UN 4.3 n3Uwes wuunily

\Wensyuuasinsvilesniiundeundastnanigufl 4.4 iewindindes
fnsiulanvianazying wazfinsuilesulluaudndeinliingnislundesaitaniauin

al = l Y o o o
ANuEsTe 39kilauvinnIsInaes

JUN 4.4 nSuwesuuuniluvhndeudey
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4.2.2 NMSNAFIUNMIIIBIRIBITUULULT 1

nsnageuiazdumssiansnisiSesndesuunan Tneszuuuuii 1 914
Gripper wuulval Aifoundesandiuans LLasﬁﬂizuaﬂamﬁuﬂdaqmﬂﬁmwﬁ’ﬂgﬂﬁ 4.5 \iie
lallvinaasudu Imaaw@ma’aqmﬂmawméwLﬁawmmgﬂﬁ 4.6 UNIBIVUNILAY

nageulaen15¥h Simulation \iedananisindeutivesusus uagfua
1AINNFIAEBIALEIAUNITIAINALITBIN NN UNNIELAY Lazdaasnwsnnuinly Gripper
fuluulunisinanaes TneduusnasiSuain 1R 2L, 3R, 4L, 5R, 6L, 7R, 8L, 9R, 10L, 11R,
121, 13R, 14L, 15R, 16L LLaz%’juﬁaasz‘%'umﬂ 1R, 2L, 3R, 4L, 5R, 6L, 7R, 8L, 9L, 10R, 11L,

12R, 13L, 14R, 15L, 16R wavdunauanuiarnssasinileuiudunsn aagun 4.7

JUT 4.6 MsvuTnguasjueus



a8

Pattern (Odd row) Pattern (Even row)

5UN 4.7 dwun15I9veIuunILan

o v w 1

N13L3LINABIVUNUANA UL UURATEIAUAINE 1913817 8.9 W7 1T19997n
msfinsiedeuntUlugeadilidndu fedinsmyuves Servo Tuusiazunuunny Favinbilalevaa
PINYBULUANIAMUA kaetilnanIndinsiARouveaueuAn lUTUAUFILINTEATYITBINEN

195U 4.8 Fespaluunluseuunuias nsdiaediud

Y

N15YUYeN Gripper AUFY

INNTEATYIBDINAN

sUN
Y

4.8 NMIYUVDIWLEUA
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4.2.3 NMINARBUNSIZEITIBTTUULULT 2
naneaeuiasfunisiiassnmaiieandesuunian nessuudl 2 uanens
MMspUuTl 17 nstesumisnisvBundesraomjusudinlndiussusuiinntugsgud 4.9
uazéhegiunenszawsesnianin imumisivusudlailusuiuszuuanudsgud 4.10
neaeulnensviidiass (Simulation) iedanmnsindouiivesjusus uaz

o v A IS o w a (% n:’l’
ATUIULIATINTTIALIEN I@EJ&IE‘ULLU‘ULLaBﬂ']ﬂUﬂ'ﬁLiENﬂQu

ypdaumianiuy

Manual

JUN 4.10 fundsguinenseaysesnanivl
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A5L389NABIUUNLANAULUULALANNUAINAN 183870 4.33 U9l Lie991n
Wagudunidinmduresjueudini Juihlvigesla (Servo) uiazAivesugudiinIsmyui
Yovad warandanisedaunlusndu waznislanisiansuilesarunsaalaniuinenass

dalulalnelidasen FevinlunisnalunsazduldnatosasannnIseuukuun 1



uni 5

unaguuazYalauauLue

luunilagnadnds agunanismeaeu Jgymgvassa In1sunletym delausuus

wazUsgleyiilasulunsyissuunaainaunseneaauasn1s1aIN1siniounve e us

5.1 ajunan1inay
5.1.1 N1SNAABITZUUNAINAUNTINGAD
5.1.1.1 NMINAFIUITUUNAINAUNTENZADAIYITZUUKUUTN 1
INNITNABDITEUUNAINAUNIZTNZAOUUUT 1 WUIIFIWNUNTL3a
a v o v ° 44' e v
(Gantry roll) 4ATSVYUIIUIUNIN LAZABDITDNITNINIUVDIATDINAINAUNTENZAD (Wheel
. . o < = v a i 1 [ & v Y] & a
rolling machine) ¥inauasa Jsanunsarnlundunseasle ndsntusssiulu@uIusn
AU LABVYUNEUNINRALSUAY 39sEeEa1n15919U (Cycle time) 117N Lagiiladain
Tduewmes (Motor) wagiies (Gear) Tun1svyu Jsllusaesiunnidwilinsenedevaneanin
nn3uLUe3 (Gripper) udlunszumnszuuau yilvgusudene
5.1.1.2 ASNAEBUITUUNAINANNITENSHDAWITUURUUT 2
9NN1TNABDITTUUNAINaNNTZNZaauuUlml wudndiwnuilsad
N1UIULBEAIINLUUT 1 110 WesanddruAvsenteniudidoudusuiaies 39
a1u15n AvderlunslueIes serdisasonfmanyinaufiununssaausavyunauly
sodenuludlaiudl wazdAvesniaunsamdeunuisesunszngasladdiszoznailunis

6 o = o

° A v =~ v & W v X v a Y]
MauNUegal tesannlenszusnaududignnseneanduunlinsuiuassuIwvinlvsannng

yeureensruanvesgIukAuYIsafiivdnannviinssuenaudiuiudiszesinainig
vihaunn wagmadsuuldnsyuonadlumsauriivtusanissitosas uazlidiufueen
Jalidndudedddnisuyuveswewas
5.1.2 NMIVARBUNTINABINTIARBUTVE IYLBUR
5.1.2.1 Msvadaunsiseanaasdsensuiesuuuniivlussuud 1

NNINAABINTISEnaasnensUasuuuinuas szuunn wiuls

a

Pnsuesasaldaunsofudindedls Wewindindesdsnulnilnegiiuans nainsues

=

Avdslunilundediingmulunduasn Juldldlinisdnasswesniiesmil
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5.1.2.2 NSNAGDUNISIIYINABIAIYITIUULUUN 1
= I v a 6 1 1 =3 [
NN1INAFBINTSIS89NaBIR8nsUaswuulndkazseuusnn winle
Mn3UBSSIEIsaAUNaadwazkiAnAUEsTY F91U1YIN1591889019919 BAENUIN
anunsavinule wiiedguenseatesean Jwedlduilusyuuny
5.1.2.3 NSNAFBUNISISEINADINYTEUULUUN 2
ANNINAaBINISBeINastnensUlashuulundwasszuulng
\esanndnsdadunianisfuvesiusudlilisseglngas Juibildszesnainislundundes
v 4‘ d‘ d' 1o =3 = £ 1 g.J/ ¥ % a
YJpgaay annswasud Nhuandussnludddiiarlunisinuiazasitesad waslowuifn

n1319uuuniailinisn e AssiviulifoenTunImaIN1s1wNASY

5.2 Jaymuazauassn
5.2.1 d9uvaeszUUNAINANNIENLAD
1) unuvlsauvuiindusasiesiiuniuluawhlsinsensdovanlunssunn
AUTEUULAL ATEUNNAIT IV
2) m%qg—]ﬂﬁ’]ﬁwmlﬁimﬂﬁ’ugﬂﬁ’nﬁﬂdauaaﬂLLUU 13093 uTINAY
lailgt
5.2.2 d%u%aamiv‘hmiﬁhaaﬂn'lsl,ﬂ?iauﬁ%aw,iuauﬁ
n1srassaunsavhauls waluaaiuiioselianuisevieuls wWesenn

¢ o Qy =)
Qﬂmmmﬁnumwﬁ g1y

5.3 3ansunbudeyin

1%

5.3.1 dAUVBITEUUNAINANNTENEAD
1) Waheguanmslduewesilunszuenay uar navinmegeanisiiuey
UANTEUEMATONINGIU
2) Ysganuaugieveddsanugnatuuntuaiasudanliauisauilulades
wilufissuy
5.3.2 d9UY29N1591131809N5LARBUN VI UBUA
4 o ° < v o a Y a v o
devihnsdnaesasauduazluneaeuineuase udniadym deafiulym

1MUY 8199zRoenLUUTNNalnl wagyinnsastenisinasswesseuulng
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5.4 YDLEUDLUL

1) dIUYBITFUUNTINANNTENEABANNTYINIUAUTUNUGNALATIY 2 YU
2) NSENLADMITUNTHIYSTLURANAINNBUNITITEUUNINAUNTENLAD
3) Wasannluswnsunisanaeshifilawud Feldnandunisasteansuiasirvduls 39

wugtllgdantulyilen
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[1] “PS29NAINANNTENTAD” (STUUDDULA) WAAINILN:

https://youtu.be/S8aIk5ZquGA?t=129, iifsasagavineiile 1 Tquneu 2566.
2] “adleslng” (szuvoaulay) unaefiun:

https://misumitechnical.com/technical/mechanical/linear-guide-in-5-minutes/,
Whisnsagevineile 1 fiqueu 2566

3] “Indidnusndwuwas” (szuvooulall) wiasiun:

https://mall.factomart.com/type-of-photoelectric-sensor/,
dhanssgevineile 1 Fsvnau 2565

= | a 4 6. oA
[4] “FAdNY” (sSzuusaulall) unasniun:

http://www.siam-automation.com/category/68/reed-switch,
dhisadaaaiinenle 3 Awnau 2565

[5] “nssuanaN’” (svuuseulal) uaeiun:

https://misumitechnical.com/technical/pneumatic/what-is-pneumatic-system/,
dhfensagavneiile 4 e 2565
6] “lwAusEna181” (szuveeula) undsiun:

https://mall.factomart.com/principle-of-solenoid-valve/,

WnhenSegavineldle 5 &mnay 2565

“Nuaad” (szuvesulail): https://www.plcsanook.com/plc/,
WNRIRSIgavneLila 7 &vnAy 2565

“RoboDK” (szuuaaulall): https://www.youtube.com/@RoboDK3D,
drisndaaviele 1 danau 2565
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TUswNSUIABINISLARDUN

w ®__ KUKA KR 180 R3200 PA Base
w & KUKA KR 180 R3200 PA

v ,,.\ Frame 16

& GrRoNnew?

— @ GR2nnew(l)
~ @ GR2nnew(L)(P)

& GronewR)(P)
#F GRrR2nnew(RR)
— @ LP)new

‘ & RP)new
|

& aip)

— @ 01_AGR GRIP

gﬂﬁ n.1 Gripper TuguluUseg

INFUN .1 Agas Frame T 1 Frame luunuvesiviueus wagld Gripper lu

J o 1 <@ Y I . 1
sUwuuselagvin1sgeuntsuewiuliliiuLs Gripper Wan
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@ @

) @ @

5UN n.2 dumdsnsindeunlungundes

NFUN .2 Aepsusntuinlidwmsumsindeunlundunaes

={ Rein

| e Show objects

— Frame 20
P . place1-2
v E pick

ox  Set Ref.: KUKA KR 180 R...

—~ MoveJ (s1)
.7 Movel (slide)
.~ Movel (pick)

o Set Ref.: KUKA KR 180 R...
.~~ Movel (slide)
- .7 Movel (s1)
. Gripperpick
€ show GR2Nnew2
e Hide objects
v E Progrrampiglastti
€

|

= Call pick

“= (all Gripperpick
zfgiall pickout

“= Call Reln

5UN n.3 WWsunsunisiedeuiilungy



NFUN 1.3 Felusunsuindounlungundes Toeneandy 3 dufe
1) Wswnsuadaunlundu

2) WswnsULARauTNean

3) TUsunsuuansn1simaeuivesnsviles (Gripper)

v Set Ref.: KUKA KR 180 R...
“ MoveJ (s2)
& set speed (1000.0 mmys)
.~ Movel (slide)

.~ Movel (pick)

= Call Gripperpick
" Movel (slide)
& Set speed (1000.0 mm/s)
.7~ Movel (s2)

= E— Call Reln

1%
[

JUN n.4 WWsunsundeuiilungutun 2

NFUN .4 AolUsunsulunBunaesdnsumsINewestun 2

4 Programpick3rd
;,; Set Ref.: KUKA KR 180 R...
~ Move) (s3)
e Set speed (1000.0 mm/s)
.~ Movel (slide)

.”" Movel (pick)

= 3= ¢l Gripperpick

" Movel (slide)
F & set speed (1000.0 mmys)

L " Movel (s3)
*= call Reln

sUit n.5 Tsunsupdeuiluvuduiians
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N3UN n.5 Aelusunsudmuindeuilungundesdmiuluneduiany

v E place1.1
o Set Ref.: Place1-1

«~ Move] (place1)
e Show objects

' e Hide objects
" Movel (sl1)

" Movel (place2)
e Show objects
8 Hide objects
" Movel (sI2)
— @ Show 01_AGR_ GRIP
— € Hide objects
.~ Movel (up1)

sU# n.6 TUsunsunisIenges

NFUN 1.6 WUsuNTUNITINNARRetvilauiy ualudeumunian1sig
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v B st
“= Call ProgrrampickTst
= call place1.1

= Call ProgrrampickTst
=

Call place1.2

Ih#

= Call Progrrampick1st

f

= Call place1.3

*= Call Progrrampick1st

= Call place1.4
= call ProgrrampickTst

= call place1.5
*= Call ProgrrampickTst

*= call place1.6
= Call Progrrampick1st

= Call place1.7
*= call Progrrampick1st

'~ = Call place1.8

JUN 0.7 Waknsunsaalutuusn

1n3UN 0.7 Wsknsun1sndtutunsn n1519luduusn sui 2 wasduin 3 awld

TUSHNTULUULAEINY LALUABUAILALINITARDUN

t *= call 2nd
*= call 3rd

5U% n.8 Tusinsusi

N3UN n.8 AeN1silUUNIUIMUANNTINAY
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Solenoid valve (5/2 . 5/3way) AIl'TAC

4V200 Series

O Specification

4V230C-06 4V230C-08

Model :xi;ggz 4V230E-06 :xi;g gg 4V230E-08
- 4V230P-06 N 4V230P-08
Fluid Air( to be filtered by 40um filter element)
Acting Piloted
Port size 1 In=Out=Exhaust=1/8" In=Out =1/4" Exhaust=1/8"
Valve type 5 port 2 position 5 port 3 position 5 port 2 position 5 port 3 position
Operating pressure 0.15~0.8MPa(21~114Psi)
Proof pressure 1.5MPa(215Psi)
Temperature Tt -20~70
Material of body Aluminum alloy
L icati 2 Not required
Max. frequency (3 5 cycle/s 3 cycle/s: 5 cycle 3cy
@ Symbol — 4V210-06:2209 260 4V210-08:220g a60g
20 4V220-06:320g 4V220-08:3209

9 % s
mp EKHIBI‘ 1) PTthread, NPT thread and G thread are available;

LI Hee. 2! Itcan not stop in the midway of lubricating. Lubricants like ISO VG32 or equivalent are recommended.
30C 30E 30P 3 The maximum actuation frequency is in the no-load state.
4B A B
LT A1 AT
HFS WP S S

O Coil specification
O Product feature

Item Specification
z 2 ; £ Standard voltage AC220V, AC110V, AC24V, DC24V, DC12V

1. Pilot-oriented mode: optional for internal or B coraElE AC: P16%0. DC. 210%
2, Structure in sliding column mode: good tightness and PowgrodisTiEton AC: 35VA  DC : 30W

sensitive reaction; Erhibobon 1P65 ( DIN40050 )
3, Three position solenoid valves have three kinds of Temperature classification B Class

central function for your choice; Electrical entry Terminal, Grommet
4, Double control solenoid valves have memory function; Activating time ] 0.05 sec and below

5. Internal hole adopts special processing technology which
has little attrition friction, low start pressure and long
service life;

6. No need to add oil for lubrication;

7. Itis available to form integrated valve group with the base
to save installation space;

8, Affiliated manual devices are equipped to facilitate insta—
llation and debugging;

@ Ordering code

9. Several standard voltage grades are optional; Code ' Portsize Voltage
2: 200 Serieg] 06: 1/8" A: AC220V
[08: 174 | [B: DC24V
. C: AC110V
O Flow chart _Model Valve type E. AC24V
4V: Solenoid valve 10: Single solenoid 5/2 wa =
= 4 F: DC12V
= Model: 4V210-06 (5/2 5/3 way)
% g.z T Ry | 30C: Double soleno.idsla way closed center Electrical entry
° 0-5 —1—1 ZZE gous:eso:enm: :gwayexhauslcenler Blank: Terminal
3 A s . [~ : Double solenoi way pressure center —
ﬁ 0.4 = Grommet
g g.s —
2 RIS |
- o N Y L
8 e 80050 1200}, 1Rq¢ Please refer to P1-34 for manifold specification and the order way.
Flow Q: L/min
= Model: 4V210-08
R =
= 0. —
g o L
? 0.4
@ —1
2 0.
3 - \
502
£ 0.1 \ \ 1
g0 ARENE
2 0 400 800 1200 1600
o Flow Q: L/min

B
N




-

Solenoid valve (5/2 . 5/3way) AIl'TAC

4V200 Series

@ Dimensions

4V210(Terminal) 4V210(Grommet)
a0 36.5

117

[,
verrid:
62.2

nual o

Manual override

"

=
8
S
B
3
R
Y
o

=
8
S
Sy
4
i
S
©

61
Manual override,

Manyd overrid

Modelitem| A | B C|D]|E
. | ltem NO. | tem NO. | Item 4v220-06| 1/8" 18 |76.4| O
Connector | 9 | Wear ring 17 | Override spring [av220-08] w8 | 21749 3
Coilnut. |10 |Bottomcover. = |18 |Manual override
Coil 11 | Fixed screw 19 | Spring holder

Armature 12 | Spool spring 20 | Return spring
Fixed plate | 13 | Bottom cover gasket | 21 | Side cover

PIStOn. sen. .l |iBipocl OZNAG THNINE 2265 Sotiog holdap). 4
Pilot kit 15 | Spool
Body _ 16 | Piston O-ring | -

of~lo|o|s|oln |3

190

I‘@‘l 2-$4.3

Manual override
80

75.4

4V230-06| 1/8" 1/8" | 18 [76.4| O
4v230-08| 1/8" | 1/4" | 21 |749| 3




VSF Series // NMRV040 80,0 140*1118 UMV / 4002756

CONFIGURATION

CHARACTERISTIC VALUE

Regulations
Worm

Size

Ratio (i)
Input Dim.

Hollow Output Shaft Dim.

Double-Extended Worm
Shaft

Mounting Position
VI-Output Oil Seal
Vi-Input Oil Seal
VI-Output Bearings
Vi-Lubrication
Paint

No

PAM NMRV

040

80,0

@140x1 (IEC63 BS)
218

No

]

NBR-Nitrile
ACM-Polyacrylate
Ball Bearings

Eni Telium VSF 320
Ral 5010 Blue

65
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VSF Series // NMRV040 80,0 140*1118 UMV / 4002756

Values expressed in [mm]
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VSF Series // NMRV040 80,0 140*1118 UMV / 4002756

PERFORMANCES PRODUCT DAT

EET

NRV040
T 1
I I I I O O I
[Nm] [kW]

500 40 80,00 0,06 6,0 350 3490

900 35 80,00 0,08 n,0 350 3354

1140 34 80,00 0,10 14,0 350 3100

1400 33 80,00 on 18,0 350 2895

1750 31 80,00 0,4 22,0 350 2687

2800 25 80,00 0,15 35,0 350 2298



BOS 5K-NS-RH12-02
BOS011E

o 19,5
(6)
0l <
ERE
b
©
2 }
RS) LED YE 4
@
| efoD
8,2
AT

LISTED IND. CONT. EQ. 31MY.
for use inthe secondary of
us aclass 2 source of supply

CE .

Display/Operation

Adjuster
Setting

Electrical connection

Cable diameter D

Cable length

Conductor cross-section
Connection type

Number of conductors
Polarity reversal protected
Short-circuit protection

Electrical data

MTTF (40 °C)

No-load current lo max. at Ue
Operating voltage Ub

Rated operating current le DC
Rated operating voltage Ue DC
Ready delay tv max.

Switching frequency

Internet

Balluff Germany
Balluff USA
Balluff China

68

SALLUrr

74

19,2

8,5..11,1

62
i
|

/’

@D

1) Optical axis receiver 2) Optical axis emitter 3) Sn 4) Output function

Potentiometer 6-tum (1x)
Rated switching distance (Sn)

3.50 mm

2m

0.20 mm?*

Cable, 2.00 m, PVC
3

yes.

yes

21a

30 mA
10...30 VDC
100 mA
24V

100 ms

500 Hz

www.balluff.com

+49 (0) 7158 173-0, 173-370
1-800-543-8390

+86 (0) 21-50 644131

Tum-off delay toff max.
Tum-on delay ton max.
Voltage drop Ud max. at le

Environmental conditions

Ambient temperature
Protection type IEC 60529

Functional safety

Diagnostic coverage
Functional safety
Mission Time

General data
Approval/Conformity

Basic standard
Series
Style

Trademark

For definitions of terms, see main catalog

Subject to change without notice

Tms
Tms
2V

-25:..56 °C
P67

0%

10a

cULus
CE
IEC 60947-5-2

5K

Square
Connection 45°

Global

eCl@ss 9.1: 27-27-09-04 12
ETIM 6.0: EC001822
BOS011E_09-03-17_18:53



BOS 5K-NS-RH12-02
BOS011E

Material

Housing material PC
PBT

Material jacket PVC

Material sensing surface PMMA

Mechanical data

Dimension 10.8 x32.7 x 19.5 mm
Fastening detail Screw M3

Optical data

Ambient light max. 5000 Lux

Light type LED Red light

Special optical feature Background suppression
Wave length 660 nm

Wiring Diagram

a L e R}, ¥,

Symﬁéls for abt;éleafor;ié Sensors

-

—
Internet www.balluff.com
Balluff Germany +49 (0) 7158 173-0, 173-370
Balluff USA 1-800-543-8390

Balluff China +86 (0) 21-50 644131

SALLUrr

Output/Interface

Switching output NPN Normally open (NO)

Range/Distance

Measuring range 20...200 mm
Range 20...200 mm

Rated operating distance Sn 200 mm, Adjustable
Ripple max. (% of Ue) 10%

Remarks

Order accessories separately.

For additional information, refer to user's guide.

Reference object (target): gray card, 100 x 100 90 % remission, axial
approach.

The sensor is functional again after the overload has been eliminated.

For further information on MTTF/B10d, please refer to the MTTF / B10d Certifi-
cate.

Specification of the MTTF value and the B10d value do not represent any bin-
ding quality and/or life expectancy guarantees.

For definitions of terms, see main catalog
Subject to change without notice ETIM 6.0: EC001822

BOS011E_09-03-17_18:53

eCl@ss 9.1: 27-27-09-04 22)
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J1 \
| N \-3.0N
feemsan | 8 ZIN
I \\¥)
Ay J
Az L,
Shatt Dia. Dimensivns
7 inch
mm inch o
H T A J T N H1 H2 L1 Al A2
12
n”
i . 41132 2716 15/16 117164 11116 318 12132 | 2116 21/16 172 17132
= - 110 62 245 2 21 95 2 52 5 13 135
304
20
Bolt size
inch Basic Load Ratings 4 Mass
2 A0 il s ™" |Housing No.| Bearing No. kN g
f0 kg
Cr Cor
17732 1114 1.220 0.500 516 | uca01 0.64
135 318 31 127 me UC201-8
uc202 0.62
] FB204 uc202-10 128 6.65 13.2
uc203 061
| UC204-12
uc204 059

70



HIWIN.
34 G99TE15-1104

Linear Guideways
HG Series

2-1-12 Standard and Maximum Lengths of Rail

HIWIN offers standard rail lengths for customer needs. For non-standard E-values, the recommended dimension
should not be greater than 1/2 of the pitch (P) dimension. This will prevent an unstable rail end.

/7 n=(Number of rail mounting holes]

L
I
T

N\

ISR ) XP + 2 W Bagi v g se NN b £ s e s s pao®iiiiinin oo N Eq21

L : Total length of rail (mm)

n : Number of mounting holes

P : Distance between any two holes (mm)

E : Distance from the center of the last hole to the edge (mm)

Table 2-1-24 Rail Standard Length and Max. Length unit: mm

Item HG15 HG20 HG25 HG30 HG35 HG45 HG55 HG65
160(3) 220(4) 22014) 280 (4) 280 (4) 570(6) 7801(7) 1,270(9)
220(4) 280(5) 2801(5) 440 (6) 440(6) 885(9) 1020090 1,570 (1)
280(5) 3401(6) 340(68) 600 (8) 600(8) 1,200(12)  1,260(11) 2,020 (14)
3401(6) 4601(8) 460(8) 760(10) 760 (10) 1,620(16)  1,500(13) 2,620 (18]
Standard LengthLIn] 460 (8] 640(11) 640 (1) 1,000(13)  1,000013)  2,040(20) 1,980(17)
640(11) 820 (14) 820(14) 1,640(21)  1,640(21)  2,460(24) 2,580(22)
820(14) 1,000(17)  1,000017)  2,040(26) 2,040(26) 2.985(29)  2.940(25)
1,240(21) 1240021} 2,520(32) 2,520(32)
1,600(27)  3,000(38) 3,000 (38)

Pitch (P) 60 60 60 80 80 105 120 150
Distanceto End (E]) 20 20 20 20 20 22.5 30 35

Max. Standard Length 1960(33)  4,000(67) 4,000(67) 3960 (50) 3960(50) 3930(38) 3900(33) 3970(27)
Max. Length 2,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000

Note : 1. Tolerance of E value for standard rail is 0.5~-0.5 mm. Tolerance of E value for jointed rail is 0~-0.3 mm.
2. Maximum standard length means the max. rail length with standard E value on both sides.
3. If different E value is needed, please contact HIWIN.



®
Bearing Units
Flange Units(square) UCF 2 (normal-duty)
t
~
i
S Rt )
S(SM)-UCF
Z
Unit Rimenslons imm gﬁ': Bearing | Housing | Weight
No. s, No.1) No. (kg)
d a e i 9 ! s z t B n
UCF201 12 | 86 | 64 | 15 | 12 | 255 12 | 333|375 31 |127 [ Mi0 | UC201 | F204 0.60
UCF202 15 | 86 | 64 | 15 | 12 |255| 12 | 333 |875| 81 | 127 | M10 | uczo2 | F204 0.59
UCF203 17 | 86 | 64 | 15 {12 | 255 12 | 333|875 81 | 127 | M10 | uc203 | F204 0.58
UCF204 20 | 86 | 64 | 15 | 12 | 265 12 [.333|375| 81 [127 [ M10 | UC204 | F204 0.56
UCF205 25| 95 | 70 | 16 | 14 | 27 | 12 |[358| 40 | 341|143 | M0 | UC205 | F205 0.80
UCF206 30 | 108 | 83 | 18 | 14 | 81 | 12 | 402|445 | 381|159 | M10 | UC206 | F206 1.12
UCF207 35 | 117 | 92 | 19 | 16 | 84 | 14 | 444|485 429175 [ M12 | uc207 | F207 1.46
UCF208 40 | 180 | 102 | 21 | 16 | 36 | 16 | 512|555 | 49.2| 19 | M14 | UC208 | F208 1.84
UCF209 45 | 187 | 105 | 22 | 18 | 38 | 16 | 522 | 565 49.2| 19 | M14 | uC209 | F209 2.15
UCF210 50 | 148 | 111 | 22 | 18 | 40 | 16 | 54.6 | 596 | 51.6] 19 M14 | UC210 F210 242
UCF211 55 | 162|180 | 25 | 20 | 43 | 19 | 584 | 63 | 556|222 | Mi16 | UC211 | F211 3.31
UCF212 60 | 175.| 143 | 29 | 20 | 48 | 19 | 687 | 785 | 65.1 | 254 M16 | ucz12 | F212 4.28
UCF213 65 | 187 | 149 | 30 | 22 | 50 | 19 |69.7 | 745 | 651|254 | M16 | UC213 | F213 | 499
UCF214 70 |.1903 | 152 [ 31 || 22 | 54 | 19 | 754 | 815 | 746|302 | M16 | UC214 F214 5.85
UCF215 75 | 200 | 159 | 34 | 22 | 56 | 19 | 785 | 835 | 77.8| 333 | M6 | UC215 | F215 6.91
UCF216 80 | 208 | 165 | 34 | 22 | 58 | 23 | 833|885 | 826333 | M20 | UC216 | F216 7.50
UCF217 85 | 220 | 175 | 36 | 24 | 63 | 23 |87.6 | 926 | 857 [ 341 Mz0 | uc21i7 | Fa17 9.66
UCF218 90 | 235 | 187 | 40 | 24 | 68 | 23 | 963 [101.5( 96 [307 | M20 | UC218 | F218 | 1306
Note:
1. UC201-203 have the same outer dimension with UC204.
2. Insert bearings in this series could also choose bearings such as NA2:--, SA2:--, SB2:--, UCX-:-, and so

on, withthe same mounting diamensions as UCP2.
Items in Inch series are also produced, with the same mounting dimensions as in Metric series.

3.

13

72



Bearing Units

Flange Units(oval) UCFL2 (normal-duty)
B B

&

= (] . = =
|
s S(SM)-UCFL
a
)

Unit HUREnsion s e g?z': Bearing | Housing | Weight

No. ||| Ne:D) NO. | (kg)

d a e i g 1 s b z t B n

UCFL201 12 113 | 90 15 111266 12 | 60 333|375 | 31 [ 127 | M10 | UC201| FL204 | 0.45
UCFL202 15 113 | 90 15 11 | 255 | 12 | 60 333|375 | 31 | 127 | M10 | UC202 | FL204 | 0.44

UCFL203 17 [ 118 | 90 15 11 |255| 12 |60 |33.3 (375 | 31 [127 | M10 | UC203| FL204 | 0.43
UCFL204 20 [ 118 | 90 15 11 (255 | 12 | 60 |33.3 375 31 [127| M10| UC204| FL204 | 0.41
UCFL205 25,-| #80"| 99 16 13| 27, 16 | 68 | 358 | 40 | 341 | 148 | M14 | UC205| FL205 | 0.58
UCFL206 30 148 | 117 18 13 | 31 16 | 80 | 402 | 445 | 38.1 | 159 | M14 | UC206 | FL206 | 0.86
UCFL207 85 | 416141 13047 19 4 14 34 16 | 90 | 444 | 485 | 429 | 17.5 | M14 | UC207 | FL207 | 1.08
UCFL208 40 |' 175 1144 |\ 21 14 36 16 | 100 (512 | 555 | 49.2 | 19 | M14 | UC208| FL208 | 1.44
UCFL209 45 | 188 | 148 | 22 | 15 38 19 | 108 | 52.2 | 56.5 | 49.2 | 19 | M16 | UC209 | FL209 | 1.74
UCFL210 50 | 197} 157 | “22 |, 19 40 19 | 115 | 546 | 595 | 516 | 19 | M16 | UC210| FL210 | 2.10
UCFL211 551224 1184 | 25 | 18 43 19 | 130 (584 | 63 | 556 | 222 | M16 | UC211| FL211 | 291
UCFL212 60 | 250 | 202 | 29 | 18 48 23 | 140 | 68.7 | 73.5 | 65.1 | 25.4 | M20 | UC212| FL212 | 3.74
UCFL213 65 | 258 | 210 | 30 | 22 50 23 | 155 | 69.7 | 74.5 | 65.1 | 25.4 | M20 | UC213| FL213 | 4.57

UCFL214 70 265 216 31 22 54 23 160 | 75.4 t 746 | 30.2 | M20 | UC214| FL214 5.11

UCFL215 75 275'| 225 34 22 56 23 165 | 78.5 = 778 | 33.3 | M20 | UC215| FL215 | 5.37

UCFL216 80 290 | 233 34 22 58 25 180 | 83.3 7 826 | 33.3 | M22 | UC216| FL216 | 7.20

UCFL217 85 305 | 248 36 24 ‘ 63 25 190 | 87.6 = 85.7 | 34.1| M22 | UC217| FL217 8.61

UCFL218 90 320 | 265 40 24 J 68 25 205 | 96.3 7 96 39.7 | M22 | UC218| FL218 | 10.51
Note:

1. UC201-203 have the same outer dimension with UC204.

2. Insert bearings in this series could also choose bearings such as NA2---, SA2:--, SB2:--, UCX---, andsoon,
with the same mounting diamensions as UCFL2.

3. ItemsinInch series are also produced, with the same mounting dimensions as in Metric series.

16
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2 SPECIFICATIONS

The CPU module specifications are explained below.

2.1

Generic Specifications

ltem

Specifications

Operating ambient temperature™’

-20 to 55°C, non-freezing 23

Storage ambient temperature

-25 to 75°C, non-freezing

Operating ambient humidity

5 to 95%RH, non-condensation™

Storage ambient humidity

5 to 95%RH, non-condensation

Vibration resistance™"® = Frequency Acceleration Half amplitude Sweep count
Installed on DIN rail | 5to 8.4 Hz — 1.75mm 10times eachin X, Y, Z directions
8410150 Hz 49 m/s _ (80 min in each direction)
Direct installing 5t084Hz = 3.5mm
8410150 Hz 9.8 m/s —
Shock resistance™® 147 m/s, Action time: 11 ms, 3 times by half-sine pulse in each direction X, Y, and Z
Noise durability By noise simulator at noise voltage of 1000 Vp-p, noise width of 1 us and period of 30 to 100 Hz
Grounding Class D grounding (grounding resistance: 100 Qor less) <Common grounding with a heavy electrical system is not
allowed.>7
Working atmosphere Free from corrosive or flammable gas and excessive conductive dust

Operating altitude™®

010 2000 m

Installation location

Inside a control panel

Overvoltage category® T orless
Pollution degree™'? 2orless
Equipment class Class 2

*

&

*3

4

*5

*6

L7,

*8
*9

The simultaneous ON ratio of available PLC inputs or outputs changes with respect to the ambient temperature, refer to ==~ Page 37
Input/Output Derating Curve.

The operating ambient temperature is 0 to 55°C for products manufactured before June 2016. For details on Intelligent function
modules, refer to manuals of each product.

In the case where operating ambient temperature is lower than 0°C, the specifications are different from the above description. For
details, refer to ==~ Page 186 Precautions for Operating Ambient Temperature.

When used in a low-temperature environment, use in an environment with no sudden temperature changes. If there are sudden
temperature changes because of opening/closing of the control panel or other reasons, condensation may occur, which may cause a
fire, fault, or malfunction. Furthermore, use an air conditioner in dehumidifier mode to prevent condensation.

The criterion is shown in IEC61131-2.

When the system has equipment which specification values are lower than above mentioned vibration resistance specification values,
the vibration resistance specification of the whole system is corresponding to the lower specification.

For grounding, refer to ==~ Page 113 Grounding

The PLC cannot be used at a pressure higher than the atmospheric pressure to avoid damage.

This indicates the section of the power supply to which the equipment is assumed to be connected between the public electrical power
distribution network and the machinery within premises. Category II applies to equipment for which electrical power is supplied from
fixed facilities. The surge voltage withstand level for up to the rated voltage of 300 V is 2500 V.

*10 This index indicates the degree to which conductive material is generated in the environment in which the equipment is used. Pollution

level 2 is when only non-conductive pollution occurs. Temporary conductivity caused by condensation must be expected occasionally.

2 SPECIFICATIONS
2.1 Generic Specifications
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Dielectric withstand voltage test and insulation resistance test
Perform dielectric withstand voltage test and insulation resistance test at the following voltages between each terminal and
the CPU module ground terminal.

H CPU modaule, /O module

Between terminals Dielectric Insulation resistance Remarks
withstand voltage

Between power supply terminal (AC power supply) and 1.5kV AC for one 10 MQ or higher by 500 V DC —

ground terminal minute insulation resistance tester

Between power supply terminal (DC power supply) and 500 V AC forone —

ground terminal minute

Between 24 V DC service power supply connected to input 500 V AC for one =

terminal (24 V DC) and ground terminal minute

Between output terminal (relay) and ground terminal 1.5 kV AC for one —
minute

Between output terminal (transistor) and ground terminal 500 V AC for one —
minute

BExpansion board, expansion adapter

Between terminals | Diolejctlic; Insulation resistance Remarks
withstand voltage
Between terminal of expansion board and ground terminal Not allowed Not allowed Since the expansion board and

CPU module are not insulated, it is
not allowed to perform the
dielectric withstand voltage test
and insulation resistance test
between them.

10 MQor higher by 500V DC | — AW
insulation resistance tester

7Be&een terminal of expansion adapter andvgran(f leirrﬁnalk 75(7)0 V AC %o; on;
minute

For dielectric withstand voltage test and insulation resistance test of each product, refer to manuals of each product.

Hintelligent function module
For information concerning dielectric withstand voltage and insulation resistance of intelligent function modules, refer to
manuals of each intelligent function module.

2 SPECIFICATIONS 31
2.1 Generic Specifications



Air slide Table Series MXS

76

Specifications
Bore size (mm) 6 8 | 12 [ 18 20 25
Piping port size M3 x 0.5 M5 x 0.8 Rc 1/8,NPT 1/8, G1/8
Fluid Air
Action Double acting
Operating pressure 0.15 10 0.7 MPa
Proof pressure 1.05 MPa MXH
and fluid temp —10to 60°C
Piston speed 50 to 500 mm/s MXU
. Rubber bumper (Standard, With stroke adjuster)
Cushion Shock absorber (Optional)
Lubrication Non-lube qu
Reed auto switch (2-wire, 3-wire)
Auto switch (Optional) Solid state auto switch (2-wire, 3-wire) MXF
2-color indication solid state auto switch (2-wire, 3-wire)
Stroke length tolerance ‘5 mm MXW
Option MXJ
Extension end (AS) MXP
i i Retraction end (AT Stroke adjustment range
Made to Order With stroke adjusfer. |t all) 0105 mm MXY
(For details, refer to pages 1955 to 2021.) Adjuster Adjuster on both ends (A)
Tl P oEors ExtenspenBs) Wi shock absorber isnot | [MTS
X7 | PTFE With shock absorber | Retraction end (BT) available with the MXS6
Jreass Absorber on both ends (B) | Seres-
-X9 | Grease for food ¥ —
e ey er W/ end lock is not
Adjusting bolt, | ficat i
X411 | Adiusting bolt, long specification Functional With end lock (R) available with the MXS6
(Adjustment range: 15 mm) options Bl GEE1E) series.
xial pi
Adjusting bolt, long specification = = ,p e Ype 3 W
-X12 . = For details of adjuster and functional option, refer to “Optional Specifications” on pages
(Adjustment range: 25 mm) 70 t0 73.
-X33 | Without built-in auto switch magnet —IN
X39 | Fluororubber seal Theoretical Output ouT =1
-X42 | Anticorrosive specifications for guide unit The dual rod ensures an output twice that of existing cylinders. (N)
-X45 | EPDM seal Bore size |  Rod size Operating | Piston area Operating pressure (MPa)
For clean room specifications, refer to “Pneumatic (mm) (mm) direction (mm?) 02 | 03|04 05|06 |07
Clean Series” catalog. X ouT = 1 71 23 20 | 3 | 40
3
IN 42 8| 18| 17| 21| 25| 29
Standard Stroke 8 n ouT 101 20 30 40 51 61 71
IN 75 15| 23| 30| 38| 45| 53
Model Standard stroke (mm) i 3 out 226 45 | 68| 90 [ 113 | 136 | 158
MXS6 | 10,20, 30,40, 50 IN 170 34| 51| 68| 8 | 102 | 119
MXS8 10, 20, 30, 40, 50, 75 16 s ouT 402 80 | 121 | 161 | 201 | 241 | 281
MXS12 | 10,20, 30,40, 50,75, 100 IN 302 60 | 91| 121 | 151 | 181 | 211
MXS16 | 10,20,30,40, 50,75, 100, 125 20 i OI;J‘T 528 126188 | 251 fYatd | 877 | 440
MXS20 | 10,20, 30,40, 50, 75, 100, 125, 150 o A7 94 | 141 | 188 | 236 | 283 | 330
MXS25 10,20, 30, 40, 50,75, 100, 125, 150 25 10 982 196 | 295 | 393 | 491 | 589 | 687
IN 756 151 | 227 | 302 | 378 | 454 | 529
Note) Theoretical output (N) = Pressure (MPa) x Piston area (mmz)
Mass
©)
dard stroke (mm) Additional mass of adjuster option Additional mass of ful option
Mool 10 [ 20 [ a0 [0 [ 50 [75 | 100 [ 25 | 10 [rmmmen toammcr o Tersiooiaione | winoonr [ M0 [ Aslipiotee | |D-O]
MXS6 (L) 80| 100| 115 155 180 — | — | — | — 10 5 — — 30 — 13+0.158
MXS8 (L) | 150 160| 190 235| 285| 410 — | — | — i16) 9 35 45 40 40 26+0.17S -XO
MXS12(L)| 325 325| 325| 385 480| 660| 890 — | — 30 20 50 60 80 2 43+021S | [infidual
MXS16 (L)| 570| 57| 580| 640| 760| 1090| 1370| 1700| — 50 30 80 105 120 160 55+0.21S -Xa
MXS20 (L){ 960 980 1010| 1100| 1250 | 1630| 2150| 2670| 3190| 100 71 170 205 140 310 150+0.458
MXS25 (L)| 1660| 1680| 1690 | 1840 | 2090| 2650| 3270| 4140/ 4710 150 125 215 300 240 540 220+0.458
55



Series MXS

Table Deflection (Reference Values)

7

Table displacement due to
pitch moment load

Table displacement when loads are applied to

the section marked with the arrow at the full
stroke. !

i

Table displacement due to

yaw moment load H
Table displacement when loads are applied to :
the section marked with the arrow at the full :
stroke. :

|
==

Table displacement due to
roll moment load

Table displacement of section A when loads are
applied to the section F with the slide table retracted.

Y F F

—
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Air stide Table Series MXS

The graphs below show the table displacement when the static
moment load is applied to the table. The graphs do not show the
loadable mass. Refer to the Model Selection for the loadable mass.

Table displacement due to

pitch moment load

Table displacement when loads are applied to
the ksec:ticm marked with the arrow at the full
stroke.

[

Table displacement due to

yaw moment load

Table displacement when loads are applied to
the section marked with the arrow at the full
stroke.

Table displacement due to

roll moment load

Table displacement of section A when loads are
applied to the section F with the slide table retracted.
A F F

L]
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Standard cylinder——SC Series

——Tie-rod type

O Installation and application A

1. When load changes in the work, the cylinder with abundant output capacity shall be selected;
2. Relative cylinder with high i or i i shall be chosen under the condition

of high temperature or corrosion;

3. Necessary protection measure shall be taken in the environment with larger humidity, much dust or water
drops, oil dust and welding dregs;

4. Dirty substances in the pipe must be cleared away before cylinder is connected with pipeline to prevent the
entrance of sundries into the cylinder;

5. The medium used by cylinder shall be filtered by the filter core of above 40um;

6. Anti-freezing measure shall be adopted under low i to prevent moi f ing;

7. The cylinder shall be carried out test run without load before application. Prior to run, buffer shall be turned to
the minimum and gradually released to avoid the damage on cylinder caused by excessive impact;

8. The cylinder shall avoid the influence of side load in operation to maintain the normal work of cylinder and
extend the service life;

9. If the cylinder is dismantled and stored for a long time, please conduct anti-rust treatment to the surface.
Anti-dust jam cap shall be added in air intake and outlet orifices.

O Criteria for selection: Cylinder thrust Unit: Newton (N)
Bore size (mm) 32 l 40 | 50 J 63 J 80 ] 100
Rod size (mm) 12 | 16 | 20 [ 20 | 25 | 25
Double acting
Aetintype [Push side{P ull side [Push side| Pull side [Push sidef Pull si i ull side [Push side) Pull side |Push side|Pull side

Pressure area(mm’) 804 690| 1256| 1055 1963 | 1649| 3117| 2803| 5026| 4536| 7853 | 7362
0.1 80.4 69.0| 1256| 1055 1963 | 1649| 311.7| 280.3| 502.6| 453.6| 7853| 7362
0.2 160.8 | 1380| 251.2| 211.0| 3926| 3298 623.4| 560.6| 1005.2| 907.2| 1570.6 | 14724
0.3 241.2| 207.0| 376.8| 316.5| 588.9| 494.7| 935.1| 840.9( 1507.8 1360.8 | 2355.9 | 2208.6
Operating | 04 321.6| 2760| 502.4| 422.0| 7852| 659.6| 1246.8| 1121.2| 2010.4| 1814.4| 31412 | 20448
pressure 0.5 402.0| 3450 628.0| 527.5| 981.5| 8245| 1558.5| 1401.5| 2513.0| 2268.0 | 3926.5 | 3681.0

(MPa) 0.6 482.4| 4140| 753.6| 633.0| 1177.8| 9894 | 1870.2| 1681.8 | 3015.6 | 2721.6 | 4711.8 | 44172
0.7 562.8| 483.0| 879.2| 738.5| 1374.1| 1154.3 | 2181.9| 1962.1 | 3518.2| 3175.2| 5497.1 | 5153.4
0.8 643.2| 5520| 1004.8| 844.0| 1570.4| 1319.2| 2493.6 | 2242.4 | 4020.8 | 3628.8 | 6282.4 | 5889.6
0.9 723.6| 621.0| 1130.4| 949.5| 1766.7 | 1484.1 | 2805.3 | 2522.7 | 4523.4 | 4082.4 | 7067.7 | 6625.8

8 Product series
Series name ‘ [ Modntlng type | Tacting
Basic LB FA FB CA CB TC | |type

Double acting type: SC

Bore ( Collocation of sensor switch
size | [ CS1-A CS1-AX CS1-AN_CS1-AP

Double
acting

80

100

Page\ I-20 y ‘ l-23 VI-39




Standard cylinder(Tir-rod)

SC Series

@ Specification

Bore s mm 40 50 63 100 |
Acting type Double acting
Fluid Air( to be filtered by 40um filter element)
Mounting | SC Basic FA FB CA CB LB TC TF
type | sco. scu Basc FA LB T1C TF
Operating pressure 0.1~1.0MPa(14~145Psi)
Proof pressure 1.5MPa(215Psi)
Temperature T ~20~80
Speed range mm/s 30-800
Stroke tolerance 0-250*5°  251-1000"5* 1001~1500 *}5®
Cushion type Variable cushion
Adjustable cushion stroke mm 21 [ 28 | 29
Port size @ [ 1/4" [ 378" [ e
B Symbol 1)PTthread. NPT thread and G thread are available;
sc scD scJ Add: Refer to PVI-39~VI-50 for detail of sensor switch.
5% % %‘* O Stroke T
- SED-8 il Seres Bore size Available
‘%E {mm) Standard stroke Max.stroke “ g Lo
k2 25 50 75 80 100 125 180 175 200 225 250 300 350 400 450 500( 1000 2000
O Product feature & L2 1200, 1 o000
50 1200 2000
ScD 25 50 75 80 100 125 150 175 200 225 250 300 350 400
sCJ 2 450 500 600 700 800 900 1000 1500 2000
1. Standard cylinder manufactured by our enterprise; 80 1500 2000
2, The seal of piston adopts heterogeneous two way seal structure. 100 1500 2000

Its dimension is tight and it has the function of oil reservation:

Itis tie rod cylinder. The cylinder barrel and front/rear cap is jointed by
tie rods with high reliability;

Compared with ISO15552 standard cylinder, SC series cylinder with
the same bore size is shorter;

2

5

5, The buffer adjustment of cylinder is smooth and steady;

6, Cylinders and mounting with several ifi are
optional;

7. The seal material with high temperature resistance is adopted to guar—

antee the normal operation of cylinder at 150C.

-2

Note: if the stroke is =1600mm within the maximum stroke scope, it is treated as non-standard one. Please
contact the company for other special strokes.

@ Ordering code

Blank: TPU
H: Viton o
NSNER unting type
: 10mm Mounting Available
W type eries Memo
oy 30: 30mm Blank| &[]
SC: Double acting type 30: 40mm - :u- SC SCD SCJ|
'SCD: Double rod type 50: 50mm ﬂ
SCJ: Adjustable stroke type 75: 75mm FA SC SCD SC
100: 100mm B .{]Ej
[Svmmge | ch JuILTDM@ 5¢
Blank: Without magnet cs |«[Jp @
Be used
: TC SC SCD SCJ|Be
1 Please see PIlI-23-111-24 for detail. «E71 with TF




Standard cylinder(Tie-rod) AIl'TAC

SC Series

O Dimensions

sc A+Stroke
os B CaStroke
E_F
ar 8-Ldp: M "
= 2-cushion
K 14 Vo
o) Q)
Y
oy
4-Sides

Remark: The dimensions of magnet type cylinder are the same as non-magnet type cylinder.

NO. | Item Material

1 | Rodnut Carbon steel BDFE"ABCDEFGHIJ KIL M[N|o|lP|a|R|[s|T|V|wW

2 | Pistonrod e in 2 32 |140| 47 |93 28| 32| 15[275] 22 | 17| 6 |M10x125] Mex1 [9.5] 14 [1/815.5] 6 |65]45|33] 12|10

3 | Froft 6auar pagking! || T 40 14%49 93| 32[34[15]27.5 24 [17] 7 95|15 f1af 6 |5 [85[s0]a7]16]14
50 [150[57 [93 ]38 42]15[275[ 32| 23] 8 [m16x1.5] mex1 [9.5] 17 [14]8.5]25] 10]62]47]20]17]

4 | Bushing Wear resistant material 63 [153[57 [96 [ 38|42 15275 32| 23] 8 M16x|.5lM8x|2%9.5 15 |3m]9.5] 4 [85]75]56]20]17]

5 | Front cover Aluminum alloy 80 [182|75 [107] 47| 54| 21[33] 40 | 26| 10 [M20x1.5]M10x 1.911.5[19.5[38] 10 |4.5] 14 [ 94 | 70] 25 | 22|

& | Cushion O-ring NBR 100 13?‘% 113] 47| 54| 21 33] 40 [ 26| 10 M20xl.5h10x1:11|.5 165[12] 11 65| 14112 84| 25| 22

7 | Cushion gasket TPU

8 Barrel Aluminum alloy scD

9 | Piston Aluminum alloy A1+Stroke x 2

10 | Piston rod O-ring NBR C+Stroke B+Stroke

: : E+Stroke

11 | Piston O-ring NBR

12 | Magnet Plastic

13 | Wearring Wear resistant material

14 | Bolt Carbon steel

15 | Backcover Aluminum alloy

16 | Tie-rod Carbon steel

17 | Tie-rod nut Carbon steel

Bore sizelltem | A1 | A2 | B | C E Z-J K
32 187|182 47 | 93 | 32 27 | 6 | M10X1.25 Remark:
40 A91 183[&\13 28", 2673 T, . MISKT 25 | 1. The dimensions of magnet type
50 207)194] 57 | 93] 42 | 29 | 8 | M16X1.5 cylinder are the same as non-magnet
63 210|197 57 | 96| 42 | 29 | 8 | Mi6X1.5 e cyiinded
80 257 E&S.-’l 75 [107] 54 |355)10| M20X1 2. The unmarked dimension is the same
100 |26344.5 75 |113| 54 |355|10| M20X1.5 as SC standard type.
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Standard cylinder(Tie-rod)

SCT Series

O Specification

Bore size mm 50 63 80 100
Acting type Double acting
Fluid Air( to be filtered by 40um filter element)
Mounting type Basic LB
Operating pressure 0.1~1.0MPa(14~145Psi)
Proof pressure 1.5MPa(215Psi)
Temperature X -20-80
Speed range mm/s 30~800
Stroke tolerance 0~250*5°  251-1000*5* 1001~1500*}®
Cushion type Variable cushion
B Symbol Adjustable cushion stroke mm 21 [ 28 [ 2
scT SCT-S Port size 1 1/8" 174" 3/8" I 1/2"

g =il

O Product feature

1, Standard cylinder by our er

2, The seal of piston adopts heterogeneous two way seal
structure.Its dimension is tight and it has the function of oil
reservation;

3. Itis tie rod cylinder. The cylinder barrel and front/rear cap is
jointed by tie rods with high reliability;

4. Piston rod can be positioned in several positions in the whole
action process;

Origin
5. The buffer adjustment of cylinder is smooth and steady;

with several ifi

6, Cylinders and mounting
tions are optional;

7. The seal material with high temperature resistance is ado—
pted to guarantee the normal operation of cylinder at 150C.

1/ PTthread, NPT thread and G thread are available;
Add: Refer to PVI-39~VI-50 for detail of sensor switch.

O Stroke T

Bore size(m! Standard stroke Max sfroke A\s/ta{l‘l)il;ie
3 500 800
40 500 800
50 500 800

2550 75 80 100 125 150 160 175 200 250 300 350 400 450 500

63 500 800
80 500 800
100 500 800

Note: if the stroke is =1600mm within the maximum stroke scope, it is treated as non-standard one. Please
contact the company for other special strokes.

O Ordering code
SCT—50 x 50 x 50 —

e

NS N

]

e AT

2 L L‘mrsadtype
“Magnet P: PT
- T: NPT
S: With magnet oG
[Stroke' 1’ [Blank: Without magnet :
SCT: Multi-position type Seal Material ol LT R
Blank: TPU (’cg:"\mg
1 Please refer to Plli-23~111-24 for the H: Viton
installation accessories. N: NBR Blank | «TTTT)
e |40
8 Dimensions
A3+Stroke1 x 2+Stroke2
B C+Stroke1 x2+Stroke2
Fl_G_ UsSiroket+Stroked G1 U+Strokel _ G

l-22

NO. |ltem Material

1 Rod nut Carbon steel

2 Piston rod Carbon steel with 20um chrome plated

3 Front cover packing | TPU

4 Bushing Wear resistant material

5 |Front cover Aluminum alloy Remark: The dimensions of magnet type cylinder are the same as non-magnet type cylinder.

6 | Buffergasket TPU Boresizetem| A3[ B [c [D[E[Flafa[H] T ]J K 15

k/ Barrel Aluminum alloy 32 233| 47 | 186) 28 | 32 | 15 |275]| 55 | 22 | 17 | 6 M10x 125 Mex1
8 |O-ring NBR 40 235 49 | 186 32 | 34 | 15 |275] 55 | 24 | 17 | 7 | Mi2x125 MBx1
9 |Piston O-ring YER 50 243 | 57 [186] 38 | 42 | 15 |275] 55 | 32 | 23 | 8 | Mi6x15 | Mex1
10 Wearing ring NNeat Eaiant Raval 63 249 | 57 |192| 38 | 42 | 15 |275) 55 [ 32 | 23 | 8 Mi16x 1.5 M8x1.25

80 296 | 75 |221)| 47 | 54 | 21 | 33 | 73 | 40 | 26 | 10 M20x 1.5 Mi0x1.5

11| Magnet Rati 100|308 75 [233] 47 | 54 | 21 | 33 | 73| 40 26 [ 10 | Me0x15 | Mioxis
12 Gasket NBR =

5 |o-ning NoR [Bore sizelltem| M N 3] P Q R S it v u W

32 9.5 14 1/8" 5.5 6 65 45 33 12 38 10

14 Joint seat Aluminum alloy 40 95 15 174" r 5 85 50 37 16 38 14
15 Silencer 50 9.5 A 174" 8.5 25 10 62 47 20 38 17
16 Piston Aluminum alloy 63 9.5 15 3/8" 9.5 4 85 75 56 20 41 17
17 | Screw ‘Carbon sieal 80 115 | 195 | am' | 10 | 45 | 14 | o4 | 70 | 25 | a1 22
18 Back cover ‘Aluminum alloy 100 115 16.5 1" 11 6.5 14 112 84 25 47 22
19 Tie-rod Carbon steel

20 | Tie-rod nut Carbon steel




83

[ 1
Standard cylinder(Tie-rod) AIl'TAC

Accessories

B Ordering code O Dimensions
FA. FB
TR .
FB'—D| 4-48P | AsStroke v
Model Bore size 1 C+Stroke
Accessory Accessory type
LB LB type
FA FA
1': Please see accessory liston PllI-24 Yype
for accessory detail; Mounting FB FB type
2: CBis attached with relevant PIN. CA CAtype
accessory —
CB2 CB type
TC TC type
TF TF type
F A+Stroke
C+Stroke

O Accessory selection

Cylinder model] SC [ SCD | SCJ SCT

|accessories\[Standard [WlBnot standard [Wifivet [standara] Wilver [ standare] Wanet

>~[LB D

5

2 [FA L L 8, o L L) L Boresizeltem| A | C

§ FB ° ° x % X x ° x 2 120 | 93

< [ca D . x X x x D x 20 142 | 93

£ [cB D . x X x x ° x 50 150 | 93

5 [c . D . . 0 ® x x 63 153 | 96

= [TF o 0 . ° . 0 x x 80 182 | 107

11 ° ° ° ° ° ° ° ° 100 188 | 113

2|y ° ° ° ° o ° ° 0} oresize\tem[ BD [BE [BF [BP| | [ S [ T

s[u . 0 . D D 0 D . 32 33 |80 | 58| 7 | 17 |45 | 33

<[F ° ° ° ° ) ° ° ° 40 36 (90| 70| 7 [ 17|50 | a7

2| cst-A x D x ° x ° x ° 50 47 | 104] 86 | 9 | 23 | 62 | 47

s=[csi-ax | x ° x ° x 0 x 0 63 56 11181 98 | 9 | 23 175 | 56

5 5T A I Y . T 2, 170 so 7o Litalviel 11 [es Loa [0

(®@[cs1-aP [~ x ° x ° x ° x ° —

1): Please refer to PVI-33~VI|-38 for knuckle detail; 0h %

2): Please refer to PVI-39~VI-50 for detail of sensor switch.
tem} » | ¢ [oc|op|pE|Dy|oal s | T

@ Material of accessories 22 oo
32 |140| 93| 34 [44.5| 12| 0 | 16| 45|33 =

Mounting accessories Joint accessories 40 |142] 93|34 |45.5| 14 | 9 | 20 | 49 | 37
Boresize | LB | FA[FB[CA[cB[Tc] TF | 1 [ v | U | F POSY | S50} 80 [ S AT nri 10 18 | 2 | 47
e 63153 96 | 34 [46.5] 14 | 10 | 20 | 74 | 56

32-100 :teelnl ;“W“'“I Nodular castiron Carbon steel 80 | 182]107| 48 |64.5| 20 | 14 | 32 | 93 | 70 = o)

100 |188[113| 48 | 65| 20| 14 [ 32 [111] 84 D‘E-
T
A+Stroke
18 C+Stroke
& A+Stroke
C+Stroke

AC+Stroke
AA+Stroke

Bore sizeliten] A C AA | AC | AD | AE | AF | AG | AH | AP | AT
32 140 | 93 | 153 | 134 | 9.5 | 50 | 33 | 20.5| 28 9
40 142 | 93 | 169 | 140 | 145| 57 | 36 |235| 30 | 12
50 150 | 93 | 173 [ 149 | 12 | 68 | 47 | 28 | 365] 12
63 80
80

A+Stroke cJ
C+Stroke CC
CD

153 | 96 | 184 | 158 | 13 56 | 31 41 12
182 | 107 | 199 | 167 | 16 | 97 | 70 | 30 | 49 | 14
100 188 | 113 | 209 | 173 | 18 | 112 | 84 | 30 | 57 | 14

5
(SBS;
&
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Standard cylinder(Tie-rod)

AIl'TAC

Accessories
TC : A+Stroke
s C+Stroke
ED ET
EP
Item| —
IBore sz A|C EB | ED [EE[EP|ET| | S
32 140/ 93 | 87 | 33 i 1622 |17 | 45
40 142/ 93 | 113 | 37 |63 [ 25| 28| 17 | 50
50 150[93 126 | 47 |76 | 25| 28| 23| 62 _.‘
63 [153/96| 138 [ 56 [88|25[ 3023 ] 75
182]107| 164 | 70 |114] 25 | 32 | 26 | 94
188[113| 182 | 84 132 25 | 38 [ 26 | 112

Note: The installation position of the accessories can not
be adjusted arbitrarily.

(C+Stroke)/2,
TF
) A+Stroke
SC Series use C+Stroke
C+Stroke)/2.
Bore size \tem| A | C | HA| HB | HE | HF | HP | HO | HR | HT | HJ
Note: The position of the 32 931100175190 171112116187 | 1154
can not be adjusted arbitrarily. 40 142193 11031 80 1100186 { 11 123 11131 12 £ 50 |
50 15019311031 80 (122199 | 11 123 11261 12 | 50
63 1531 96 11031 80 (13411111 11 | 23 1138] 12 | 50 |
80 182]107]110] 85 [160]137] 13 164] 12 [ 70
L 100  1188)1131110] 85117811551 13 123 1182] 12 170
O List for ordering code of accessories
Jpo sk 32 40 50 63 80 100
IAccessories
=B F-SC32LB F-SC40LB F-SC50LB F-SC63LB F-SC80LB F-SC100LB
s
2 i; F-SC32FA F-SC40FA F-SC50FA F-SC63FA F-SC80FA F-SC100FA
]
i CA F-SC32CA F-SC40CA F-SC50CA F-SC63CA F-SCBOCA F-SC100CA
£ [cB F-SC32CB F-SC40CB F-SC50CB F-SC63CB F-SC80CB F-SC100CB
5 [Tc F-SC32TC F-SC40TC F-SC50TC F-SC63TC F-SC80TC F-SC100TC
= [TF F-SI40TF F-SC40TF F-SC80TF
o | 1:1 Knuckle F-M1012511 F-M1212511 F-M1615011 F-M2015011
Z [Y:YKnuckle | F-M10125YI F-M12125Y F-M16150Y1 F-M20150V1
i: U: U Knuckle | F-M10125U F-M12125U0 F-M16150U F-M20150U
F:FKnuckle | F-M10125F F-M12125F F-M16150F F-M20150F
§[csi-A CS1-A
3 [cs1-Ax CS1-AX
& [cst-an CS1-AN
& [CS1-AP. CS1-AP

Il -24
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