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Cooperative Title: Automatic Transfer Unit in Factory (Add on)
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Faculty: Engineering Department: Electrical Engineering
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Company: DENSO (THAILAND).CO.LTD
ABSTRACT

This Cooperative Education report proposes construction of a Transfer Unit. Transfer
Units are used to substitute human labor in industrial factory for cost reduction. By using
these transfer units in Starter PA70 Plunger production lines in DENSO THAILAND
BANGPRAKONG PLANT, two human labor scan be substituted and labor cost of about
800,000 baht per year in average can be reduced. The payback period of this transfer unit
is 3 years. In addition, these transfer units can operate without stopping.

This report only covers the controller design of Unit3 from the total 14 transfer units
using PLC for controlling and Device Net network for connecting between the devices for
wiring time and cost reduction. The 1Al Robo Cylinder (Ver.RCP3-SA5R-I1-42P-6-600-P1-N-MR-
CJO) is used as liner actuator and two versions of gripper from SMC (LEHZ20LK2- 10-
R56N1Dand LEHS20LK3-8-R56N1D) are used as gripping devices. After designed and tested,

this transfer unit can work properly.

Key words: Transfer Unit, Robo Cylinder, Device Net
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#1199 1 A, B vilitAatevinm Y (Tudiu

2.2.8 mwitlddmiviinead

2.2.8.1 Mmwannas (Ladder Language)
N kanmesUsznaumsdyanwalntidula %ﬂEULLUU%ﬁé’nwmsﬂﬁwmwwaa
gl maleuluunsusmenwikannesaziianuazainlunisdounasnaldine Sl
nsieunuuiiduiiiey syiunuildnruquasiiviainisasuuusssuniauiauudiaaudly

anwasle-Un mwiaswesasiiumwiugiunldanudusiveadaumdndusuly
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2.2.8.2 Meyaau
a @) d'd Y o Y a [ oJ I3 a o v v 1
Mwiyadulunrwndlidmivesuiganuduiusniasin vlmdaladne
fMegaunsyaueL1sie
Y (waslwiln) = A (@399).8 (nasaln)

a

mwyadiuasduiudiu AND, OR, uaz NOT  Gate dayqyiauduwvazidieusie

o o q

v v

W8nws A B C iusy dndygaeninmazunuie Y uasiniesnegamien mneis AND
\ToamuBUIN Ml OR wazdndrsuy wuneda NOT
2.2.8.3 mwdtna (Stage)

muawdunwiwauiulagus Koyo  Electronic Wl a.a.1977 Tngil

N:IaaﬂLLUU’NT\]i‘Lﬁﬁ’ILﬁuﬁmﬁﬂﬁméjL%E]\'iﬂ’l’iaaﬂLLUU’N%ﬂWW’)LLﬁiéfENLﬁ?lﬁ]‘ﬁﬂﬁ@ﬂﬂ’]iﬁ’lﬂ’m“ll 24

' £
& & U W

\wsesdnsedednds dsdulusunsuiignastalivinnulignieandesiivdsiduediunisdnla

Y

[y

ffunshaurenaiosing famwanaidensd

1) aananisesniuunasle 1 Tu 3 duuTeuiisuiuawiuanines

2) IﬁmmLLﬂuéwluﬂws§Qﬂﬁiﬁwawuqa

3) uAlalusunsusgaistuneunisvhauldie

mMwEnalsEnaufIealsznaudIAy 4 Uszns Ae

1.) N3AmUAMINBLATALAL (Stage Number Registration, SG) #adlsignfulunils
TUsunsy Unfiuanedl 2 annug fie

“ON” Lﬁagmﬁaﬂﬁﬁwmmnmméuq
“OFF” Wilofifoulunisvineu wisdeulunisiudsunuasaim vied
138n31 Jump Condition

2.) Transaction (JunsimunneaziBeavesnsinuvsaednnvosananse
nszUILNITYNILTUY W dwAvesamaviey szvihaudleamatuiianiog
“NO”

3) Jump Condition lun1simuadauluvdedunaiiagyiliiinsideuans
Mnawaiiinuesegludsanadug edeuluniesuwaiiuass wwviliane
thunziaouzdu “OFF” waziinaviilfeinnvesanaiunganishay

4.) Jump Destination vanefis awmafignidenuiiegnivieu aedanuzndu“No”

o A A a < a
doleuluviedunnluas
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=)
2.3 QU ITUULEVFIY
2.3.1 \@9g1udu (Decimal System)
wariLanA19iU 10 S1uu Aelav 0 Gaav 9 Fuaw 0 WuwavAdesdian waviay 9 1y

\aUANgIgnaAaYgIul

nmsfwumAvesauguduilalaeauiiatluusazadnmeanindn (Weight) Tuus

£
LY

avsuve fiav 3210 Jendn A3m Digit) Auan 1962 1Wuavgiudu Anmdnde 1, 10, 100
Wav1000 Fafferves 10 snindesmeRdntiues Wy §1av 6 ag'ﬁﬁ%m 1 fiAn iy 10"
tutes feogradalul
2X1ON=\2ix1/,=2.
6x10 = 6x10 = 60
9%x10 = 9x100 = 900
1x10 = 1x1000 = 1000
KATITIMLAWINTY 1962 Favifuiargduiinvuels
2.3.2 1avg1udas (Binary System)
Lﬁuta%gmﬁﬁﬁ’mm 2 61 Ae 0 way 1 Annvtinusdaswdn Ao 1,2, 4,6, 8, 16,.. Load

IfhavgruilumsUssuiana

1 1 0 1

sagnnswWisuavgiudesiugudy

%2 =bel
0x2 =0x2=0
1x2" = 1x84=4
X2 = 1x8 =8

W@ugIuEes 1101, wiriuiay 13 luavgiudu
wiazAdnvouavgruaassendi Un (Bit) luiiweadvurniilude uuadauazdunnda
ansasmdnliluniu Bundn lud Bytes) nuves 8 On o 1 lud wazniuves 2 Tud Sonh

Ain (Word) fegusalutiuanian 16 dn vive 2 Tud
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MSB 7] LSB

e 20

Lol1l1lolol1f1loflololaT1T1Tol1]1])
lum } Tum
16 TiAlism

o ' a ¢ & as
EU‘VI 2.6 @A 16 'UG'I'VI%’E] 2 1‘1]("]‘1/15’6 11339

(Fa: http://mtekmutt.ac.th/elearning/Plc/unit_2.htm)

LSB (Least Significant Bit) Ai® ﬁ’]ﬁﬁaaﬁqm‘uadﬁm wag MSB (Most Significant Bit) fie
mﬁmnﬁqmaqﬁm fnfianudwsindu 884 Bisefianunsatfiuainusilavindu 7,072 (884 X 8) 1ile
14 8-bit word uagwifiu 14,144 (884 X 16) ield 16-bit word Favuiladeinisnituaialu
UANANYDINLEAT JeAsiarsaninfeisavamtieniusn

Y 1 a a &
faganswasuauguauilugiueass

1 LSB

0
1 MSB

N F NS ON RS Ny
chRBPERE

Lugudv 47 winulavgiueaes 101111,
2.3.3 1@vg umda (Octal System)

Juaugrundsuan 8 ¢ e 0 ds 7 Andminusazudn fe 1, 8, 64, 512,.. Auoadld

gL UAFIMTUa198e 1/O uay Memory Address

i

4 6 2

fhethe madsuasgrusundugiuau
2XB=e 5=
6x8 = 6x8 =48
4x8 = 4x64 = 256
LaugIuLUR 462, Wiriuiaw 306 lutavguau
2.3.4 wugudunn (Hexadecimal System)
LﬂuLawgmﬁﬁﬁaLaw 16 ¢h A0 0 89 15 Aiminusazman A 1, 16, 256, 4096,...

Y | < a <) a
AI0E8 N1siasuaUgIUaUnNLTUgWEY
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dvlnveayanars nissounfraransel

-
1
1

%16 =Tl =7
1%16 = 11x16 = 176
U6 = %756 = 756

LaYguAUNN 1B7,4 Winfulaw 439 lulaugudy

[ a o [ a = 1 ! ada I3
miwasavgrudesuavduvnihlalagnisulanduaegududonou dwisandes

ANy Aufiunsuanay Binary 1u Octal usinnaiuiian 1w Octal 1 f unudeias Binary 3

bit d@ulaY Hexadecimal 1 #1 Wnumeias Binary 4 bit mum15199 2.1

=] = I ! a [ a
M1319% 2.1 ;M9lsBuinguAgIudunugIuEed auwUa uargIudumn

LavgIuEY LAUgIUERY LavgIULUA Llavgudunn
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 s
6 0110 6 6
Tt 0111 K 7/
8 1000 10 8
S 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 £
13 1101 15 D
14 1110 16 E
15 1111 k7L i

o/

35v1 (100100111100)

Il

351 (11111100001101.100011)

9

79819 23uas (100100111100) iduavgudumn
(1001 0011 1100)

5) €

930
A29819 33uUad (11111100001101.100011) Tiduaugudumn

(0011 1111 0000 1101.1000 1100)

3 E 0

LF

148608

D

8

C = (3FOD.8Q)




2.3.5 1@v§1u BCD (Binary Code Decimal)
Wueugwillfifleded dinnusunmuasioninnanniiead IIUNALIUALETFIUEY
Aeldiavgiudessiuu 4 On wnudiay 1 89 9 munsed 2.1
fheg mawasuasgiududugiu BCD
Laugudy 7863 Winfu 0111100001100011 Tutavgiu BCD

2.4 waslwamas (Servo Motor) [3]

2.4.1 szuugaslaneines; (Servo Motor System)

suuweshwewmed Aessuumuauiiuszneudeszuulnineulnsauaziaiomna 1se

Bondnagnmilei uuaemsedind @udunissmienaiaina (Mechanical) Tiih-8idnmseting
Aaulnsa (Electrical Control) ¥1vMM91UTINAU] I%ﬁm%’umuﬁéfaamimuquﬁwLmu'a, AL,
TSN Imaﬁmuﬁy’uq faen1smnuutiusuarsIng) dafuiiadasnauasiniheeulnsadeaiey
aonndestu dflednlnegrmisiliduiusiussuufsshaulildvioldnadnioonulimse iy
AINABINT

waslwaines unetesiifinisaruaunisiafeufivesiu (State) lidnesduszes,
Ay, yuntsvyu leeldmsauauuuuleundy (Feedback  control) iiugunsaiflaunan
munuAesinana viieszuuniinutiug Idulunuaudesms  wu ATUANADINLS)
(Speed),  AIUANLIITA (Torque), AFUANMILMIS (Position), svaznislunisiadeudl (uyu)
(Position Control) wessamamasld Faawmesmluliamsamuauludnuarsuidesiuls Tay
Toinadwsnumnusasnisifiauusiugigs

Yagtuweshuawe sutnniunuwlusnisgeamnssuiniu Tnedannanieiesdns
Tvalq 71 thidnanandeusswa vieulusesesinanduliteslulssmaini Téinsihie,
weshuewmedin Usznevluidesinaitetroliszansnmlunisudndastiu gaisuresnistien
woshwawmesuldfife muduazaruuiudilumsiou Jadleuss Tluyuvesldemdeiae

o

WvedlssovFedendafin duududdomnsanvends uaziumindnlddosdnuniwiuys

Y
S |

TAReAILNEMWeY dauau s ATuAluiy nandnseniisidisnaivesnswaaviflinld
Milsiiuanniy mslduweiluewed aunsafiazaiuaumiivesiivaisedne Wy Auay
dunds AT wssla videwdisidunsnisniadeuiifawsavls Juedivaunsalaiuny Tu

&l v a o/ 1 o 1 =$! 1 b4
L‘UE]\W\‘U‘\]%@ﬁU’]EJa\iMaﬂﬂ']'ﬂﬂﬂ?ﬂ‘l]’e]ﬂﬂ’ﬁﬂ’ll]ﬂﬂﬁl’] BN ‘Nﬁ’]ll'l’iﬂLLUQ@WNaﬂUmgﬂﬂiﬂiUﬂiﬂﬂ

3 LUU A9
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2.4.1.1 szuuaduaduuulifinistaunau (Open Loop Control) [5]
suumuAuuuugUlavauuuliinisleundull  sndunisaivaulaglaiidy
YauwuaUeunduningadiuaiuan wunismiuausus leeld afiuilesusines (Stepper

Motor)

Controller

U 2.7 fnwnisn1AUALILUY open loop
(fian: gllonstineusuniseuauuaime$ig PLC,2549)
Tnsmsmuauiumisssaiiiesuemes  Tanunsnrsmuausmidlsenisdeu
Suuad (Pulse) Wasafudhumisdosnisiadoud
2.4.1.2 s3uUAdUANKULALINIstiaunduy (Simi-Close Loop Control)
suumuauisdingdoundu  szduszuuauaulneldisueesindiidenis
PUANNISEN LHY JUT 2.8 uansiiniseuaufuMisuesiag (Table) Gensdlil Rwoataunsa
AIUANAIWANYEI TR Ladaen S8 Ui d g uTadandygiuteundu  (encoder) u&n3N
AMunafiomszegnsasingitadouiily
I daAvaINIsAIUANAIMILINBING Mmunissiuandygialeundu azilaasein

wiziweshuewmeilugnamnssudnlvgudinzddygratoundufnsuwnliiedua

Motor drive Signal

Table
[
Sarvo
Mo [ H m fzzzzz7r]

*—Ball scraw

=1

UM 2.8 Anwrn13IAIUANLUY Semi close loop

v

(flan: gilamsFlineusunisamuRImBLAasiIY PLC,2549)
2.4.1.3 szuuaauaulaundusuuliugUwuu (Full-Close Loop Control)

a PV = v fw a a
szuumuAuLuuiinseunduiingluuy astuszuuaivpulagldguges indad

¥
v ! =) =

o = ° | Y = A
ABINIIAIUANNINATY LYU E‘UV’ 29 LL?WNQ\‘Iﬂ'ﬁﬂ')UﬂNﬁ']LLVIU\T’U@\ﬂWQ (Table) ¥INTUU NUDAT

o
@

aunsamuANimuivesinglamenseumdyyIuneuees (inear scale sensor) MiAnAS

o 1

. Aumdsvesinguaglagnss lngflazldanuiiemsaideutisasuiudiagniissuumuny

A= g
XY [ o w

wuuAslinisUaundu uinilideusdiuanuasidenvesauresmeiud iy

S Linear Scale Sensor

Servo ol |
Motor é’ [ 7777777772 Frzzzzzm

18p0OuT

Wb
3]
Controller Drive

] Y <
JUN 2.9 dnuazmsmuauvesweslmamasiuu full close loop control

(: AllaMIHNeUTINIAIVANLBLABIIY PLC,2549)
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1Aev 3 53UUTINaN U MILLNZaNAUULAAZLUY FU57d11150uanT anTaLauues

wiazwuUlAAINISI9T19a191

d ¥ a v a L ¢
N199N 2.2 ‘?JEJW‘ZJ?JLEIﬂﬂ@ﬁﬁﬂﬂm%ﬂﬂ’iﬂ’JUﬂwﬂaﬂL‘da'ﬁ‘]llalﬁlai

Control System

Open Loop

Semi-Close Loop

Little Complicate

Full-Close Loop

Complicate

Detection Method Not Not required as Required
install in motor

IL\gainst Load Week Strong Strong

Fluctuation

Precision

Mechanical

difference

Mechanical

difference

By precision of

detector

Backlash pitch

Difference to

Correction available

Correction not

difference correct required
Motor Stepping Motor AC Servo Motor AC Servo Motor
DC Servo Motor DC Servo Motor
Feed Rate Low High High
Cost Cheap Little expensive Expensive
Complicity of system | Simple Liitle complicated Complicated
configuration
lnsdulnguad izuumﬂuqmamﬂﬁuﬁwuﬂaaﬁmzLﬁuizuumUﬂme?{dﬁn’li-

v

Uoundu wieghslsimuituegivaulsznalunsadisssuuime
2.4.2 dulsznavvasssuuigesiuames
2.4.2.1 dwlszneumaiaiesna
1.) Ball screw
2.) Timing Belt
3.) Index table
4.) Rack and pinion
2.4.2.2 dwdszneuniliihaeulnga Ussnoume 3 dwundn e
1.) wsimas (Motor) Wugunsalivdsuidmmumalwidundsunadamesln-
uaineildgnesnuuuliiinanuuwiudiazaiuiags viligeshueinesunnd1aanSusndu-

v v Q)

wawas (Induction Motor) Ms133nfuuege
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[

wva s o’l’
AuauTRvasweslnaLme sl
1.) 480513905
2.) movausliad19na
3.) §7UMIAIUANNTIY
4.) AnuFilun1nyusiownsi
o wva & &£ (Y £ [ LY P! [ 13 o
waaaNURmanlaziuegiumsesnuuulaaivewamesiay g ildliiasdumnn
miwihwenes sudwemaiiuniioadauuwimén Wesnnsauaunisiaueesls-
uaimesidunismunuuuuteundy diduiiieshuewneiazieddifiiuseu (Encoder) finatiu
mgeslwewaimeyne
2) laivlines (Driver) Jugunsaldsndasmliihlulviuewmes owasudu

I

wasuna Mladieswsuieenauusuannisldou Tnejuveslasnnesasivioun 3 wia
ZelIRiviaiy

2.1.) ladntaesBunanuuaundsn (Analog input driver)

o Y v £ < o < o < [ & Y a

dyanaidudundaiasdonludygynsundon Tnedygy iy lduiuusda
WaZAIINSIVBBLADS lnsmsussendldanudilngazilumuauussdavesnisUadivaily

¥ (3 =) o o 1 = d‘
ﬂ')UF]iJﬂ']ill’JUﬂi%ﬂ’]‘lﬂL‘Uﬂia? N3 UWVLUWTUﬂﬂﬁ]'luﬂu@ﬂ?ﬂﬂﬁﬁ]uw

Analog
Motive energy supply
o o e 3~
e
D R ——

Encoder feedback
Encoder feedback

UM 2.10 Bunmlasuuuveunden

(M7: Allen1sEneusuNISMIUANNBIRBsAY PLC,2549)

Spucy CNI SRS ,J, e 7 ] BKIR
command REF |3 ' +\ R  PrETr——
I ]—m— L&
Al AGND | 4 AL con- i 3 | verp
Torgue ] ,I vener : 3 I g Speed conformity
command TREEG 1t i i ,
# e e 2] Taon
P AGND | 2 T i \[_[ ! ’ Totaten
¢ . : =
4 B Pt D T et
""""" Qutput  zround
QTN
e 3 1AM
' 4-.‘]«' : Alarr oulput
. 2 :
Fehl Frn s, 35 )] aLmcon

UM 2.11 dygraBunalasuuusunden

v L 9
(Mu1: AlensRneuTINISAIUANLBIABIMIY PLC,2549)

=1

NnUFYuBunmIzTuldassduAadunL

[ [y

Uudeyayraumanan3a (Speed command) was

Hoyauaunsetn (Torque command)
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2.2) Iﬂiwtqa§§uwmttuuﬁ’aé (Pulse train input driver)

a £ 4 } 24

3 s Q,‘, o [ v € L= aa v &
auwmaﬂmﬂnaiquuﬁlzsumuwaa NIDAYN1UNINDA muwﬂﬁu%maaaiw

£
=1

fyanaiaduiainiiweadiieleulviivgalasn nmsvszendldnulasieivssiaviimunglunis

muAusuriIn1sAdeul visananhlumuauanusiiaunsavilauiu

Pulse s
Motive energy supply

B

o

|

Encoder feedback

Ui 2.12 Bunalasvluuuiad

(u1: AllemsBlneusuN1IAIUANNBIWMBIIEY PLC,2549)

,,I
7

Reverse pulse oy | 12

o f"”—“"-—lw— ——| B ' BKIR
A 2 e B AR SN Y, 8¢ Brake interiock
-CwW |2 1 : ) :
Forevard pulzc oW | 3 2200 D INF
CW O T
o= Pasitiening
e ] ) i & [ comaletian
= taitfo 4d o] TGON
Deviation courler n:scl] N Motor  atatiea
10 | desection
__SYECRST ) Bigl” W8 ot DBND

TR et s 351

Ouiput  ground
comman
' ALM

Alarm output

34

a

Ui 2.13 dyaraudunalaswuuuiiad

& o

(fla: AilansEinousuIAIUANLBIABSINY PLC,2549)
yngudygraBunavesgalainazSuldvingen Aewadnviliuemesindouiiluniniy
Wuuini (Forward pulse) wagmuiduuniing (Reverse pulse)
2.3) lasuaesuvuriafifidaniuauswmisegnely (driver with controller)
laswasiuviliifamuauegniely fufulasinefussnnianusoiiaziusunsy
sumiaiideanisiadeuiiliniglulslaghisesddiueatvielulasnoulnaiass nsuszgndldan
lnswneivssaninglumsmunuiumisnisindeudl  Tnefiudivinadulidiveaivie

fosmsarvanarldinglumsdnss wazlasuiesussavilonaaziluauauannusnannsaile

Motor

LYUNU Contreller + Driver

Mative energy supaly

P —
———

Encocer feedback

UM 2.14 lasnesuuuiiauausiuviianiely

(finn: gilen1sHneusINNIAIUANLBIABIAIEY PLC,2549)
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Fansldruazunndrefulinunudenisvesseuy Sstsiuys  (Parameten) e
prunulddail
®  nN13AIUANAILMILS (Position control)
o MsmuALA2IMLTI (Speed control)
® N15MIUANLSITA (Torque control)
° mimuqumim?iauﬁ (Motion control)
Tunsldausidedinuressidusuulanasfosnisauaumniinesdluuuazie
Weonszuuligndewnssiuanudesns
3) paulnsaiaa’ (Controller) Wusasdayaauniuay (signal command) Tugash

Tasnines mlasunefagriminiveedyyunazdeihudyauliiivemes  vinliuaimeasngy

& & @

suanuiarluduhumisiidenmumdmuiinaeulvsanes Ssdygiauniuau (Signal

command) LUeanmuUIEINYedlnsWiIes A
® Analog signal command

® Pulse train signal command
Tunsidenldiuastusdivlasnesuasnisldusslovdvesauiug  dwunslieoy

q

Wsunsuiielineulnsataesdsdyauniunu (Signal command) Tuddlasnieslatuagiuiud
Uszananavesdiiguesmoulnsatanseraiiu Ladderdiagram, G code, block diagram

2.4.3 vanmsiuveageilinainas

a4 o v ¢ 1 B 9 i ¢ 2

dlefinmsmuaulvreulvsataesrenszualiiiirludweaiaiianines unumanues

¢ & P\ 2 < o v 2 o 9 4 = ]
awmnasaznarsifundmaniwiiuaznyulafounneAUTIMLUTHUAINAING FAU38N
anuga3slasida (Synchronous speed) 3aAnasrdumusianvyy wazazgalilsimesdniy
wiwana st UATRUNANL

nsmuaunsieuvengesluawmeiildlasnisteudygiuniunireiadliiu

woLmes iUt iamanisyuewemesiaztusgiuruinvesanuninesiadiug

Tnevhluudmnunwesdyyuvadasiynlnendde 3 9a

B et 1.0ms-20 ms

vdd (5 V)

Vas (0 V)

|-<f — Period 20 ms —E’l

SUTl 2.15 uanednwardgaaiadildmuquiumiaziirmweagesluenes

(fa: http://www.tatcacth/files/09011219194805_09063012122727.pdf)
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P neutral , Servo at0°
a— |

\]
/]

FPulse Width: 1.8ms

mn—{ Servo at-90°
uise Width: 1.0ms
..__Pk..i Servo at +90°

Pulse Width: 2.0ms

JUN 2.16 uansanunIvesdyauiadnldaiuauivesleiwmes
(fn: http//www.tatc.ac.th/files/09011219194805 09063012122727 pdf)
o dygrurnuniniadumna 1.5 ms azmupuliweihuswmeivyulusgfidumiau 0
937 VI309ANINANVBINBLAES
o dygrupnuniniaduwa 1 ms szmuauliiweslinewmesvaulueg iy -90
= a <
9977 WIDIUNANNYIULTUUIRN
o dygramnuniniaduuin 2 ms szmuasliiweslinawmemyulUegumiay +90
9971 VB LUAANIIAMILTIUIRAT
| .:' v 3 < a' I ° o v ¢ &
dwnsnazamuadlvtewesmuluyudug tufaansavilaleenisteudyanuiadidu
szauAuNIeEnee) Ineen9899Ingania 3 efina1unl faeeay drneanishiveimesuyulun
- £y ) v eda Y 2 v ' Vel
yu 45 s inazseeudynuiadnianunin 1.25 ms Wudu (Anunisiaduas
syyzemmMIyUYeaesiiautsiuuy tuduiesinuszinamintiy Mellsseznavyuias
uaveswadfinIuAunIsYinuTewawmeiluksazdveearlivindu - duiulunisldauieans

' '
o

Anwnseazidunvesowmesiulsazunuiuild Jalaeunfuaiseasidonsiieg vewainesinae

¥
[V o @ =

aunufuemesiug agudd) wasdunuiadiagdesingliuawmeinng 20 ms (Period) Lile

=)

o

Shwranwiumiswesuemesly Inevannisifeaverfunisiuieuiiisutisiaivesrunitaiad
fnglifunemedmendyanumuguiuAiiaivesas RC meluvesamuntlusiveweines
ernanenses RC Tredimawdsuudamumaviuresaned tosndfuniuliudiay
gndafnagiiuununyuveseines fanemyuvesawmesazviiliiAAuE U LTa I aF UMY

Usual (VR) wasunladly Wunavinliaiaiveseas RC wWasuwlasnuluaie tneluvaeiiin

Yeudyarumnunivadliiuewmesmandygiamuay dygradazgniildieuiiesuny

24



ANIAI893995 RC mnAvie 2 Lduhdutewmesizryuitliniaivesias RC wWasuulasau
nsziAIaIANnIeiadueIns RC Wasuwlasauwiniudygaiadnisuiniuay (Control
line) NaLnBIRIRLVEANIY

v
Y

o5 e aTHTURaUMSYNUALUADNlnaELNTUYRRS INBIMBS (Servo  motor

block diagram) wail

Oscillator Deviation D/A conversion Amplifier block Motor
counter

Encode

Pulse train
ourput
controller Pulse train input driver AMator
Analog input
Analog output controller driver Motor
Pasition driver (driver with controller) AMotor

31]17! 2.17 Servo Motor Block Diagram

(flan: gilemsEineusunisAIuAuNBLRBSHIY PLC,2549)

vaenlaezunsuveswashnawes Tunismuaudiuisasussnaullse @i Oscillator
Feduilnefiuoaivisonsrznanlilasaeulnsamesild dnidazaddyanadeuwduiiyn-
Tadl Tnedaanaiadiidudnunfessesmeiidesnisliuemedindeudly

Tunsmuaufumivienuireulnsaaesazddayaaniugy (Signal command)
wnuMEILIuTsEEslazAnuIsenuinauiudygraleundu Namaﬁlﬁasgﬂdﬂﬂﬁa D/A
conversion (Driver) iputasianuuandteenluiludyaiaeuasn  wazvenedyan
(Amplifier) ileduindeunoimefviely

msheuvesteslalasil Ussnaudessuuniuuiioan 3 loop egaelunandlugui

2.18 fi

Current detection

Speed feedback

Feedback puise (position feedback)

gﬂﬁ 2.18 ixUUﬂ'JUﬂumEﬂu Servo Motor Driver

(a: flensEneusunisaiuAuNeLnaiAiY PLC,2549)
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® Current control loop \Wudmwaanismuaunssualniindngliuenesdaudsdunseiy
w39ln lneFudeygyraiomnasnunannievineues Speed control loop (KV) sid3suliiey

fiu Current detection feedback

® Speed control loop L‘fJua"Ju*’uadmsmuqummﬁmama% Tnesudyerusuiasnanain

Lmﬁwmad Position control loop WLU3BuIiBuniU speed feedback a1n Encoder

LY s

® Position control loop 1HudruvesnIsAIvANEIUTLY  Tasiudgaaiaduiain
Command Pulse u3suLiiguriu Position feed back 910 encoder
2.4.4 Yaunnsnsvaaslauaimasiuianassssun
Trssadafugrusazvdnnisueaweslweinesadofududndunomesinly  udldgn
UfulsauazesnuuuiiAielilimnuustiugigs fiauisifigaazuiuusdasiaiaitelivms
funsindeuiilininidabdu lnewedinguudsdlassainige fod
1) Yfuugemnuideyvaslained
Tsmefvenreilwemesaginisuiulsanruides (nertia) Menisanunndu
ruguinansas Taeinaveugesluawmeifinsinhy Fuflamnuidesvewemasanadr o
vhlvuawmesansnaendl@isatuniuuuiy
2.) Yiuugesdanumileninesnsasenuiaes
nsviuUssAmnnuwiloniweseueeslitesas  senisandtuuassdves
Jwspaetal uaslfulTTzesviwenewivanliosas Senadildasinlianssasinaints
sandvadlsinesas duilivewmesaunsovuinnuiiidenisidlatu
3.) LNWEUTIOUZIBINITAIUAL
uainosvesesnzeonuuulanmsaasmuldmusuasusedniiuntunt
uewmaswuUL Femauiuumuliaansofuussiulwifigedu sensléfanmeslad
(Ferrite magnet) eﬁaaﬂminwuﬁiamm’iaugﬂé' Snuiannsotlosiudesnsaufvewnu-
wianwuuileBnee
4.) SnwnaRYININUUSTY
weslwawesiieanuuuldgnrinnisuusnesuimgn uasdulseiuingn
Tl Tnevhnsamsunudesinlusosadoslifiddosiian uazsmdsnmsdamstaulindnuls
waslinadenhuusuauuuiviniifniy dosdmalisdauasamuniiiAsdusiuigo
MABAYINITYINY
5.) vinegnslde

angnsldnuraageihuewmeiaziongnisldiunuiuiy wewinuuiseildaed

v
@

AR SnvisldfinsvesusidmidunyihiuusSanysn
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2.4.5 yiianazlaseasvaawaslouainas

IS '

X Y ¢ o o
L‘U@ﬂ’lu@maiuu’ﬂ%ﬂaﬂﬂaqUU?%LQVI IﬁUﬁ']ll'ﬁﬂQ%LL‘UQ‘L@LUuN@LC‘]@iWQ%UWﬂWWWL‘Uﬂﬁ?—

Y

wameslaldu 3 nguvdng mu JUN 219 fe weslwewesinszuanss (DC servo motor), a3

UBLMBINITLAAAY (Ac servo motor) wag aiula (Stepping) urazuiinaziidondeoidaunnaiaiy

DC Servo motor

Synchronous servo (brushless DC Servo motor)

Servo motor AC Servo motor <
Induction type servo motor

Stepping motor

U7 2.19 tfinveveiliuawmes

a

(Mu1: gilonmsineusunsAIVALLBWREIAIY PLC,2549)

v
s

Tullagiussienlfiweslwemesnszuaadu wuuddlasdawesliewss (Synchronous

servo motor) 1nfiga szdldaulasnsUIgesnvinladg wnvewelnesilnle 30 Jad

¢ <

udd 5.5 Alatned ddnwazvedlasadsnanail

Wagnetis 6ncoder -

Amaoture core

Fermonant moegnet

gllﬁ 2.20 1A59@379984 Synchronous servo motor (Brushless DC Servo motor)
(fiun: AilonsEneusunIsAIUANNBLABIHIY PLC,2549)

Tnssadwesweslaetmesnssuaaduazadeiutewmes 3 iailu Faezusznoudiae
2 driidfnfoanines Lazlsnes lnsanneiazUszneusmesunain 3 yawusglusesaden
(slot) vnamneluageiduuuuanns (Star wse WYE) wasilanadeuiitaneaiofuuen 3 1u
(andlmasvagily) dnlaneiviiiowingnans (Permanent Magnet) liffuaaaniuy, 1ai
oufimes warliifiusienu (Brushless) Fajupruduiusvessmsines feq zadne
yemesnszuanss  uazueweUstanilifuvs  uneiisasendt  “weslwawmeiuuy
DC Brushless” d@umidulAnmasazieagiuinansgaiulanes

Tnseadreiiluifvaaraiusaglifiudsaa azv‘h’lﬁﬂszﬁw%mwmamaLma%@qﬁu laifinng
gyidelurnaiavasuns ‘Lu’éfaqﬂﬁﬁmﬂﬁmmﬂLLﬂiqmuhjLﬁmﬂs:smalvxll,ﬁaamnnm‘%mmzu,a

Nnulssdurureuiamesidwamanasuasiiuaglusilsines
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dwsuTanmhunasiudvanansiazuandieiuld lnsduegiunauazimaluladves

2 3
(Y

aw Y oa o = o | a ) a 2 = Yo  da : |
USenindaiug Jallnsusvdanimaigaidu wtiln (wels) aufisnisldiagniisiaunsetnasu
a g A a =] & £ % LY a s 1 1 174 ' I3
guson Tavean wie deladen Wuiu (Jagtuedweslwewesdnlvajagldianarsutiman
= < 4:‘1 = va [ ' 3 « a ' =
wuu fleladion Wesandauandinuduliiivan wasaumuIEauseesIAIAnaT Lile

Wisuflsuiutanansudindnwuudug

15197 2.3 N5WSsuisuTErINwesnawasuu AC AU DC

AC Servo Motor DC Servo Motor
< (wasau)
: (griw) i
218n151HY 3,000 to 5,000 . Ausdiu
20,000 %, i s
anmundeuiaznslyanu
(FRetngeinw)
° o % ° o < = i I3
n1sUseinwm lisaenisnisunssinm asrAgALazABeLUAsuL AUl
T289
d 2, QEEND)
Feesuniu Tud \!
NNTLELNE
Aoy 18dIUNIUNIG it (W& IuTUNIY)
3dl
Tuivn NRINNITVNUYBIRUASEUY
e (Aaew) @)
Y58aNSNMN : - A b o
YesTUIEANTEUINAALNaSLAR FEUIEANUTOUIINANLADS L6 1A
\ (@)
AUTIOUSNITY | A 5 YA (Uunang)
SulvanenniSage,uselngs wuuasild % R . ,
Tvan . Sulmanuuuasnlatiailiviy
Wunaiuiu
(530152) 5
dNIINULNIT o w 4 o v a o w v < a
Adann (mudeestssuazliuside | Maslss (Mnulesuntsilnazanas
nOUAUDY % ) & 3
UINVEUENAIUT E4) BYGIATEC PR )
(@z07m) (liazom)
AUAZDN 0 . = :
Taifimsnnuuasanu eeanuUasny

2.4.6 winuaguninlnsdadu
gunsalldnsrvaeushuvisemeines lunugravnssuasiineiu 3 vliavany
o dryanaudleundusuuiivd (Increment Encoder)
o dyaaudeunduuuuduysal (Absolute Encoder)

e dya adaunduwuu Resolver
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2.4.6.1 Increment rotary encoder
e du @ L la' ! d’ o
wannsiuguveslindyyradeunduuuuliiua 33U 2.21(n) duaeazgn
Ba91nLighting diode #u fixed disc LU rotation disc MdnAseguuwnuwal lagdl photo
diode 1ussuuas duasaesugul fixed disc Wag rotation disc mufazvainisuyy vili
eideyeyrau Iwneenu1an Photo diode 119931nN3U8e A Wag B Ul fixed disc azmramaiuay
90 w3 Aetudgygraeminanillihazlasuaduneenuidmaiuey 90 e augd diug

183 Z Ui fixed disc agdlilesgineamintu

Fivod Board wih siis
{ sitofphase 8 i
LD [ swa /0 L pitch
f {o B 1/4 pitch —»—s—

L :
~ ht- NG ’ '
= (Lx?vm““ e .J-—L..._____._.___,._. Zero signal track
" o o Iy N gy YR
oy == i, o [ g T

Su

Qmm;:sr

2
=2

(n) Imssasamely (1) dnvealzpsdyaIannTy
A U L Ql 1
sUT 2.21 dyraudounauuuuiituen

(Mu1: pflensEineuTINITATUANNBINEIAIY PLC,2549)

[

drunuauansanazsuildhvawesnyululuiianidle  Mensasisaeudyyinves

u 1

wa A wazwla B 1dyanalaunney Jasiansansiulaieissinsindsuinlulaszazniawn

L

HoawinlameniseuAdyaavead A wag B lsmddaaiutdsundutuuiina dlasasemll

L4 < i o

fudou fis1A1gn wasiidauvesaedyiaiies 3 vty udluvugitalwuairaglignd

Y

[
@

= o Yo w ' < - a v al 9 g v I ) ¢
Feazdasldsitu (counter) MAua FalagUsniLallAIaddnsnigauRulanmasUseLnniiinas

(%

ATk

o

Fowhlinauluiisumisden (Home Position) meududainiasnadafiodnsdivos
dounduitegluirios
2.4.6.2 Absolute rotary encoder
Tsn3dqyqradleundunuuduysal suludyaradsunduiuusurduysel &
finvgUszens Tfunuiindeuiiliviu 1 seu Teemiludyaradeunduuuuduysal aziioive
TAnlidenidu gray code, binary 38 BCD code WAEMSUNTISIEBNUIBLANTDIRINTIVTUV D

€V 1o @& ¥ & v ¢ v & ' = oy % &
L‘Uaﬂ]-llalamﬂi INQWLUUG]@QLaaﬂiﬂﬂ‘ﬂaﬂl@qmwm IMLaaﬂLW]LWElﬂﬂ'J’Illa%L@ﬂﬂwmaﬁﬂ'ﬁlsﬁﬂququuu

Skt Fixed board with slits &
/ o> M AN

]

| Light-sensing
~ device

J

Absolute

d o/ el L
U7 2.22 dyauteundunuuduysel

(fia: aflonsEneusINSAIUALNBLARTAIY PLC,2549)
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dunauiuindfiuanienndyarutounduwuuiiua Asdnuiuresaiedygiasansivg
i wunnnindygudeundubuuiiua Jaesiiuegiuanuazidenndentyd wasdnuszns
wilsAoanumnevesdyaavedyyiudoundunuuduysal a namilagliaisenuilue
Q1 & A a a v P Y Y T S,
auysadldladuanieuiisuanaasusumiloududygradeundunuuiue duiudugesh-
yawmesnisniuwuudyaradeunduwuuiuamldsnluazfesAumsundaiusu (Origin
search) TmivnassnUaaseadalaniosuinldanul
2.4.6.3 Resolver
# Resolver Jugunsalnviaduyuaesnisvyu lnsendaussdulniniiauain
d‘ ) 1 =3 o w I3 [l P s = 1 = o o ]
mswilgahvesauuiivaninihimlanes dunammeiszivnaineg 2 va Nwimuiuet
90 B9 FeazUsznausmevaalauguniindadulaees 1 a uazilvaadieyRegd 2 % (one
primary and two secondary windings) 21dbusiumiianvinguvinaiu 90 aeen Fau3eNINUAAIN
lad (sine) waglalwtl (cosine) wadeulidmsvaainainines vaainlsimesnaziinussiulndh
wilgnhiudeiammyuvedanes guvsinisuyuiiseInsinnswlsiunuauiianaves
wsesulni szl ssulnihivnamanmesuazlsines ntudyavsass (sine signal waz

cosine signal) fildazgnioundullduaneulnsaaes uargnulastudyniunineansld

Phase $1-53 (Es153) Phase S§2-84 (Farsg)

PodWhite g (3 Fed » 4 : "‘/,

H gy a1 In - phase [N s

Ent-2 = ”}“l Es1m \ / —]
b\ fput volag \
ﬁ ‘l/ Qulpu! vollage 5 1y 7 /

R | e 33 \ \

YellovWhile ! Eoess | Black
s2 S4
Yeliow Blue Qut of phase
Excited winding Output winding

JUT 2.23 winnsvesdaygrasdeundu Resolver

(Mun: FilansEneuTINIIAIUANNBIABIAIY PLC,2549)

2.5 szuulaseang PLC [4]
pn ¢ < g & o =) A & Y Yo A a
Alwilin (Device Net) 1udnnilup3atnaves FA Network dalddneglunIatiawuuiln
(Open Network) HuAeamnsodanelinusiuivaunsalanedie isesiuniotedlnidndedi
1o Falassasaveaasavigazusesnaumenid (Master Unit) wazdaan (Slave Unit) 11073
U

a 3

Ansedoansiu Feiul 1 fanansafingyimsdeuseidiiudgnlaninnii 1 i1 dduiuves

'
Y

mqnﬁmmim‘hmn“?'iamﬁaié’ﬁ?u%uagﬁumsﬁmuﬂﬁh

2.5.1 Tassaevesiasotreilavivin

Tasassveamenenlaviin L‘td_lugtlmsl,%amial,l,wﬁa (Bus Topology) AafianaiaLla
yénfunnunans Bend1 “viadlatl’ (Tunk tine) uasldmeinadeniioussludigunsal

Buni1 “aseularl” (Orop line) Tnediuiiu (Tap) WWusieussuinmianlaviuaioulad Uaedi
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a09aUred nirdlatfesrasiwmesiuwas (Terminator)  JAA1ANUAIUNTIY 120 Taviy 1%

(v

Y%oonR sewieanedya Lﬁa@m‘ﬁ'ué’zgzg'lmﬁtﬁmmﬂmie’iﬁagaLLazi’]adﬁ'uﬂﬁazﬁausuad
Tyanadeyanslumedyanameniadladiivatewuuiiu aewuu (Flat cable), @ignauuuin
Tngy (Thick cable) wazasnauvuialdn (Thin cable) meluusznaudeaetommn 5 @ude
anedyayiad 1 ¢ (CAN_H dvniuag CAN_L didw) , anelil 24 Taad 1 A (V+ duas uagv- den)
waz a1edan (Shield) 1 1@ duaenieuladasiimelumilouaevinnlal uassduundnniy

Tneinlusinldanenauauintdn (Thin cable) uwinduansasaula

Power
Supply
TR trunk ling || 3
droplines ¢ !:l
N
i
1

00

al
NES /
|£| X davice or nods
I:] terminzting resister

STl 2.24 TnssadrsvaaieSetenlaviiin
(Fin: https://thaicontrol.wordpress.com/2014/01/19/devicenet-network/)

Ui 2.25 azuanilanasavaansetiefliviiln Jsasdsenaumediuiuaziign Tudau

v @

3
Y 193 [} < ! ! Y <A 1 <l € @ = 1 el [ 1 4 1
°UENWJLLNG\’N?UﬂUﬂﬂWN’]iEWI’i]%z’ﬁl’f]i')ilL?J’lﬂULﬂi’tJ‘U’lUﬂi’WlLu(ﬂ Tuimsevraneanuls wagludiuves

v
% o

mqn%ﬁmﬁ%’u?@zyﬂm Wa/Aa Uni (/O Terminal, I/O Remote, Sensor Terminal) Tuaufiai

%’aniyﬂmtﬂmwuaméaﬂLLax‘wai“Vl?iaa’li (Analog Output Terminal, Temperature Input

(7]

Terminal, RS-232C Unit)

DavieaMNet Unit or C200H 1O Link Unit
Davicahat Master Unit st

1See note.)
Analog I I Analog I Temp-?r—
Input / CQutput - ature In- :
Terminal / # .+ Terminal -p/,’:: pqlTnl_'-r-
2 o Rt mina g
i1 5508 e 1 f Inputs 'Z-uk:L;ls ':ruu:u.ts Inputs
Analog sensors, Inverers. Thermocouple, rary MULTIPLE IO TERMINAL
etc. valves, ete. platinum resistance  Bar code
thermometer readars, ete.

sUTl 2.25 Tasaainawasszuuiietnedlovida
(fiun: https://thaicontrol.wordpress.com/2014/01/19/devicenet-network/)
2.5.2 ansalunsdedoyavauntatieflaiiia
AuLsalunsdsdoya (Data rate) Juagfunruemuessaeniailad uazauenu

vasanenseulad Insauenvemsailadfiessezenfianssningunsaiviomesiumes
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d' @ ; Ve ] [ '3
A197199 2.4 Anusalumsdstayavemsanlal

5 s 9 ::mqqqqm‘uaq 53831/]’1\3?‘]1\1?161‘08\1
AuIlunsaitoys | SEEEINNENEATRIANELUY . d
= : agnanvualag | agnauvuialan
(Un/Au) wns)
(Luns) (W)
125k 420 500 100
250k 200 250 100
500k f45) 100 100

< ¢ a 2 ¢ - N 1 a '
anseTINTesaensoUlal AsnaTinvemeulatnnidu Fwiesliiiu 156 wnsuazus
avldugniungaliiiy 6 wes anviadlad

= | v
A5199 2.5 Arsalunisdsdeyavesnseulal

anusIlunisaideya AnuEnITIveaanseUlai
(TnAui) (wms)
125 156
250 78
500 39
2.5.3 N31IAYBLATAVY

melunfiipietiesiesionsnniied 1 auwintiu aelvisieans V-, a1e%aa wag Drain 191

MefuaINTIARIFUN 2.26

CAN_H
CAN_L
drain
YA
Vet i AI o- Lth)
] \J V)
- !
1 A \
7/
/777 it
V- Y tl
oW =L
power supply gid

UM 2.26 MmssiensfvenAIteflIvivin

(fin: https://thaicontrol.wordpress.com/2014/01/19/devicenet-network/)

2.5.4 Msaaa1svasnlaviiia [6]

2.5.4.1 mM3Hea1sUUU Master Remote 1/0 (unsfnsedeansiussnineiuaiiy
fanlaednisfmualisudimihnlunismusunsiausesiignediuien
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, DeviceNst Unit (Master)

s iy CPU Unit
5 e

0

1 Remote /O communications
r DeviceNet
(] [ ,,—t-ﬂ
g

~

Slaves
< <
JU# 2.27 msdeanIwuy Master Remote 1/O

(1: gllan1sineusunsldans PLC Network,2549)
2.5.4.2 n58@a1sWUU Remote /O Slave Wunisindedeansiuseninedioul
i1 1 udagn  Teelinsdmunliduingluniediadeifuiduaam (Slave) il

anunsafinzyhnsuanUasuteyasuiulasevinediusieingg

A OUT area

gﬂ‘ﬁ 2.28 M338d13UUU Remote 1/O Slave
(#: gifomsineusumsldan PLC Network,2549)
2.5.4.3 msdeasuvutaanu umsddeyaiiiudnunsdenuiiBondn “FINS
Command”  @wlanuamisalunismiuny, Suds, areleudeyasuialwgjseniteiineadlu
setnevses1naAIatala %a%‘i%’mu@ﬁ’uﬁw& SEND, RECV, 4ag CMND y1aianiaas a1u1se
AIUANNNTYINUYDIENY (Central Processing Unit:  CPU) lﬁn{u’]ﬂﬂ’j’lLLﬂ'ﬂ’l’iLLaﬂLUgEJU‘ﬁmJua
5ITUAN 'L'”—/J

Master / ; / Master
PR |

-

(g

o
v

RS-232C
Intetface Unit

Ui 2.29 N15AAITWUUTBAIY

(T Atlensiineusunsldeau PLC Network,2549)
2.5.5 mi?i'amiﬁagauw Master Remote 1/O
nseiaredeansiu 170 szezlna (Remote 1/O Communication): Wunisinsedeansdu
syindagnuaziudvedlniia Figanansofiazdsnusia Device Net Slave Unit (Output) 14t
Tnedaur1un1e Device Net Master vaustieaiu ialeafiannsaiiaziudeyasin Device Net

Y U

Slave Unit (Input) 6i1um1s Device Net Master lalguiu
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2.5.5.1 AnauURRN1EYas Remote /O Master

M15199 2.6 LAAIAAANTRLIANIYYBIN13FRATTLUY Master Remote /O

ltem Specifications
Slave Fixed Select one of the following fixed allocation areas using the Fixed Allocated Area Switches 1, 2 and 3 in
allocation allocations | the software switches in the allocated CIO Area words.
methods Allocated 1/0 Size Fixed Fixed Fixed
words (CIO Allocation Allocation Allocation
Area) Area Setting 1 Area Setting 2 Area Setting 3
Output (OUT) 64 words 3200 to 3263 3400 to 3463 3600 to 3663
area
Input (IN) area 64 words 3300 to 3363 3500 to 3563 3700 to 3763
Select one of the above areas using the software switches. All are fixed at 1 word per
node address. The default setting is Fixed Allocations Area Setting 1.
User-set By allocated Set the areas and the first words for the OUT 1 and IN 1 blocks in the scan list Setup
allocations | DM Area words | Table in the allocated DM Area words. Set the allocation size for each slave using the
allocation size Setup Table (any words). Allocations must be in the order of node
addresses.
Allocated words The input and output areas can be the following sizes starting
from any word in any of the following areas: ClO Area, WR Area,
HR Area, or EM Area.
Output 500 words max. x 1 block
(ourt)
area
Input IN) | 500 words max. x 1 block
area
By Configurator Set the areas for the OUT % and IN % blocks, the first words, and the allocation sizes
for all slaves using the Configurator. Blocks can be set for nodes in any order.
Allocated words The input and output areas can be the following sizes starting
from any word in any of the following areas: CIO Area, WR Area,
HR Area, or EM Area.
Output 500 words max. x 1 block
(ouT)
area
Input (IN) | 500 words max. x 1 block
area
No. of Fixed allocations 3 Units max. (Unique words must be allocated using the Allocated CIO Area Words
Masters that Software Switches.)
can be User-set By allocated 16 Units max. (Unique words must be allocated using the user Setup Table in the
mounted allocations | DM Area words | allocated DM Area words.)
By Configurator | 16 Units max. (Unique words must be allocated using the Configurator.)
Max. No. of Fixed allocations 63 nodes
slaves User-set By allocated
connected allocations | DM Area words
per Device By Configurator
Net Unit
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ltem Specifications
Max. No. of Fixed allocations 2,048 pts (64 input words, 64 output words)
1/0 points User-set By allocated 16,000 pts (500 input words x 1 block, 500 output words x 1 block)
per Device allocations | DM Area words
Net Unit By Configurator | 32,000 pts (500 input words x 2 blocks, 500 output words x 2 blocks)

s & o o a
2.5.5.2 N15anasTNuNluiwaad (PLC area Allocations)

nsdnasTnuiluntwnefiainsivuaduniamsediegviiudi Device Net Slave

I/O Unit &4 Device Net Slave I/0 Unit usiazfiiazassnuluwsasnunnlaanassiiluniuvrungway

lausudsliuuda Device Net Slave I/O Unit Wadiasnsi@eunsesiufaiuisavinlalaenisld

faya (Device Net Slave Output Unit) lugssiuvisandn Feamnsanvsiuald 2 wuy

v v A
AIYNUAD

1. NIIAATTNUNRUUATER7 (Fixed Allocations)

2. funngnimualaey g (User-set Allocations)

s o o
2.5.5.3 AnsandssnunLLuuaiea’ (Fixed Allocations)

@ K dy aad d v o &)\ W 3 Y U v aa
ﬂ"liﬂﬂaiiwu‘wW'JFJ'JﬁULiJa‘lﬂVI']ﬂ'ﬁfﬂﬂm\‘]ﬁn Device Net Master L‘U’]ﬂUG‘I'J&U'WEUJ

melumiiuead awiin1sdnassiunlilidmsu Device Net Slave /O Unit sy 3 gauuy

medn fie In/Out Block 1, 2, 3 lnefuazuniiuiivzgniuseanidy 64 135 (Word)

o @ & o o <
M990 2.7 N13IAATTINUNLUUANYAIYAN 1

Allocation to
QUT Block1 Slave IN Block1
Ci03200 | Address 0 Node No_ #00 ClO3300 | Address 0
Cl03201 | Address 1 Node No. #01 Cl03301 | Address 1
ouT : : . IN : :
Block1 k f Block1 : -
Cl03262 Adg;ess Node No.#62 CI03362 Adgrzess
[ Cl03263 | Address63 Node No. #63 | Cl0O3363 | Address63
il 2.8 nisdnassiuiiuuunefeei 2
Allocation to
QUT Block2 Sis IN Block2
Cl03400 | Address O Node No. #00 CIO3500 | Address(
Cl03401 | Address 1 Node No. #01 ClO3501 | Address 1
ouT : ' IN :
Block1 - Block1 :
Address Address
C103462 62 Node No #62 Cl03562 62
Cl03463 | AddressB3 Node No #63 ClO3563 | Address63
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o Y & o Y -
M990 2.9 N1IINFTTNUNLUUAYAIYAN 3

OUT Block3 Allocation to IN Block3
Slave
ClO3600 | Address 0 Node No. #00 ClO3700 | AddressD
Cl0O3601 | Address 1 Node No. #01 ClO3701 | Address 1
ouT 3 : IN ' :

Block1 : . Block1 :

Cl103662 | Address62 | Node No.#62 CI03762 Adgrzess

Cl03663 | Address63 | Node No.#63 CI03763 | Address63

Alaitndawl 1 Maunsaezldiunininaaldua 1 yawitu dsdunsinassnuianes

1%
=3

UFsdaali@ily 1 fannsanagimsindsialaiidasudld 3 67 dauddydmsunisinse
i a8 e o P P g vy v i ld Y a T | T - S )
semidlviiladgnivalideiuiliweudeiy sxdednisamesdeualmidadignidifu
Aliinduad wSelSundn awnudan (Scan List) arwisavilalas Waluilade “00” ves Word n
[n = CIO1500 + (25 x Unit No.)] @unistanistdaiuaesiiawnudaniaiunsaiilalaenisie
Um “01” w89 Word n
& o Y] ) & d @
2.5.5.0 YUABUAIMIUNITIIIUNTITINETTNUTNLUUAEA 2
A3LADNITIIUNITIAATTNUNLUUMBFITUEINITANALYINNISLE8NIN 11U 3 Va4
wunldmmualilflaemnsaslduiunlugaluufaiseilalaen1sUaln  “Master Fixed
Allocation Setting” ¥0IuUANUe LuMnAsenstaluiufiues Fixed Allocation Area 2 Al
N5 0aTn 08 vas Word n saileuanslilumisian 2.10

o S oo v X o )
13799 2.10 ﬂ’ﬁﬁ]\?ﬁﬂLﬁ@ﬂ‘g@ﬂ,ﬂﬂﬂiﬁlﬂﬁ‘ﬁwu%LL‘U‘UW]EJGI’)

OUT area IN area
Area Selection method
(word) (word)

Fixed allocation ClO 3200 to ClO 3300 to Turn ON the Master Fixed Allocation Setting 1
area 1 3263 3363 Switch (word n, bit 08).

Fixed allocation ClO 3400 to | ClIO3500to | Turn ON the Master Fixed Allocation Setting 2
area 2 3463 3563 Switch (word n, bit 09).

Fixed allocation ClO 3600 to Clo 3700 to Turn ON the Master Fixed Allocation Setting 3
area 3 3663 3763 Switch (word n, bit 10).
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2.6 gunsalitieada
2.6.1 Robo cylinder (RCP3 actuator slider type) [7]
Wuguiiviuugslisimgnuasiigeinuldieniu WWuddunes (Cylinder) Fuipdeu

mglniildiadusines (Pluse motor) Famunziununafig, nMsueaadin

3UM 230 Robo Cylinder $u RCP3
(un: @:ﬁamﬂ?’fd’lu ROBO Cylinder RCP3 Actuator Slider Type,2555)
2.6.1.1 yasiuvadlsludauinas u RCP3

1) f5119n Mansmumulasiaitauasiudiuesiaatzan Iimsinde Guide,
Ball screw, Motor ylviisaiishassnly

2) awnsatdensuilisl Cover vosiuaTadld annsaidensuiioen Cover was
shuuenfiaieuaziuanuIaasanld Cover dmiuusznaufunelurdadlifiausiiu

3) feunmswiesuduwemesgimilinuielumstgesnyininiy vewesy-
dntuaunsonandsulilrensiuiensendes 1 1 nsdiisnifufeuudeunemeiiamsari
IfagienauazsIng?

2.6.1.2 Ussavsnwaaslsludauimas Ju RCP3
4 9w @ v ) < 1al
o aldnuluuuiueu annsaiulvaald 8 Alansu uasanusigianazedi 285 mm/s

o eldnulunuis azannsniuluanle 2 Alansu uaziinauiiasanegy 285 mm/s

VIULAEINULLIUBY

2.6.1.3 daudsznausies va9lsludaunas

Slider cover
__Stainless sheet / Slider Reversing bracket
/

/

Opposite side|
of the Molor

Motor side

9 £
__Motorunit_/

e —

3U# 2.31 dulsznauvedlsluddunes

(F: Ailan13ldau ROBO Cylinder RCP3 Actuator Slider Type,2555)
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ad 1
5nm581uluLea

Eﬁﬁ& SA3C -
«Saras names

<Typa>
Motor coupling typas
SAZAC

SAZBC
SA3C
Saac
SASC

SABC
Motor revaraing typss
SAZAR

SAZER
SAR
SaiR
SASR
SabR

<Enoodsr typa>

I: Incramantal

<hlotar typss
20P (20, square]:

2ZBP (28, aquara):
35 (35, squara):
42 (42, aquare).

SAZ5C, SAZAR

SAZEC,
SA3C,
Sadc,
SasC,
SAEC,

SAZER
SAIR
SadRr
SASR
SABR

-26P-6-25-P1-P-B-

%

—I_—uerm cstion for A1 use onfy™e» 1
<Opton>

B:
CIT

ML:
MR:

CIR:
CLl:
e
0

Braks typs
: Optionz! cabls axt diraction {uppsr sids)
Optional cable exit dirscton {rignt sids)
Optional cabis exit diraction {left sida)
Optional cabls ext directon {lower sids)
Optonal cable st direction (outsr sids)
Motor left ravarsing type
Motar right reversing typs

NCO: No-cover spacficstion
MM Reversed-noms spacfcoation

<Cabls length=

N: Naons

P:im

S:3m

M:5m

X1 Specfiediength

<Applicable controlier>
P1: PSEL
PCON-CICG
PCON-CY
PCON-SE
PCON-PLPO
RPCON
PCON-CA
PMEC
PSEP
MSEP

P3.

«Stroke>

2.6.1.4 anusvaelsludaunas

SAIC, SA3R
24/8
SA4C, SAdR
2.5/5M10
SALC, SASR
3612
SASC
20
SABC, SABR
3812
SABC
20

A15199 2.11 ANUSwedlslugaunes (Muw: mm/s)

e vl | Lead | A Stroke(mm)
T e | (o) wian | 50 | 100 I 150 | 200 | 250 | 300 | 350 | 400 | as0 | 500 | 550 | 600 | 650 | 700 | 750 [ 800
SA3C3R | 28P 2 95 100 B ET Ok P T P e B R e
q 50 200 1 ATl SR P R e e B
6 7.5 300 e | S0 Ve e R [ e Ee
SACAR | 35 | 25 3.12 125 vl i s
5 6.25 250 e e R R
10 125 | 380 500 o e pe o e e
SASC5R | 4zp 3 3.75 150 190 | 120 | 105 | 90 | 80
6 75 300 285 | 245 | 210 | 185 | 165
12 15 | 380 | 540 600 570 | 490 | 425 | 370 | 330
SASC azp 20 25 | 380 | 540 | 660 | 770 | 860 | 940 l 1000 910 | 790 | 690 | 610
380 | 540 | 660 | 770 800 (Stroke 250 to 650,vertically installed) 790 | 690 | 610
SA6C6R | 42p 3 3.75 150 10 | 120 | 105 | 90 | ®0
6 75 300 285 | 245 | 210 | 185 | 165
12 15 | 380 | 540 600 570 | 490 | 425 | 370 | 330
SAGC azp 20 25 | 380 | 540 [ 660 | 770 | 860 | 940 | 1000 910 | 790 | 690 | 610
380 | 540 | 660 | 770 800 (Stroke 250 to 650,vertically installed) 790 | 690 | 610
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2.6.1.5 S2UUTULARAUVANLTIUTAULADS

A19199 2.12 SEUUTULAARUYBALSIUTAULADS

i fh Ball Screw uag wilnvas Lead Screw
i . . aautoundu — -
wo3u YUATDINBLADS Lead (mm) 4 LAURUANENaN :
e Uszian i AULIUEN
(mm)
1
Lead screw
SA2A 20P 2 10 C10
Rolled
q
2
Lead screw
SA2B 20P q 10 Cc10
Rolled
6
2
Ball screw
SA3 28P q 6 C10
Rolled
6
25
800 Ball screw
SA4 35pP 5 8 C10
Rolled
10
3
6 Ball screw
SA5 42P 10 Cc10
12 Rolled
20
3
6 Ball screw
SA6 42pP 10 C10
12 Rolled
20
2.6.1.6 ﬂ?ﬂuﬁﬂﬁﬂgi&'ﬁ’jﬂﬂgﬂﬁmﬂiSLLﬁLLﬁSLLiQﬂﬂ
d s v & % <
MN19199 2.13 LEaAIANUAUNUTIZNINNUTUIUNTELALASILIING
RCP3 SA3 RCP3 SA4 RCP3 SA5,6
a5 (1SN IS ISR = L3 i LE3Y L3l Al o
Y D . e WSIHAN i WIINAN S g UIIHAN | WSIHEN
WNein WNan WA WNen Wan Wan
NISLLe U VDN YN VB
U U UBN U U VBN
(%) Lead Lead Lead Lead
Lead 2 | Lead 4 | Lead 6 Lead 5 Lead 3 | Lead 6
2.5 (N) 10 (N) 12(N) | 20(N)
(N) (N) (N) (N) (N) (N)
30 50 25 16 100 50 25 160 80 40 20
40 70 35 23 130 65 32.5 195 100 50 27
50 90 45 30 160 80 40 230 120 60 34
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250 Lo
=
200 ——
= "
= 150
g 100 L-—_—eadf—'_____
El B ead 12
A 50
lead 20
]
25 kli] 38 A0 45 50 55
Current limit (%)

gﬂﬁ 2.32 AsLanImuduRus e USuunsEratuwsing (N)
2.6.1.7 aNWUSNITHANS

o o o o aa s
A15199 2.14 anPLNIIRARAILSIUTAULADS

M awnsodescls O amnsofinkeld uddasnradounniu Taianansofadsld
U Anstaluuuiuey Angaluuini Anstagmudng AndauimaL
SA2A,SA2B |
SA3 M | | ¥
SA4 V1 | ¢ o
SA5 M | o ¥
SA6 | M o o
WIUBU LA AT ULLNATY

31]171' 2.33 gﬂLLUUé’nwmzmiﬁmﬁzﬂﬂu%aumaﬁ
(Fu: afion1sl4a1u ROBO Cylinder RCP3 Actuator Slider Type,2555)
2.6.1.7 arawaiiadeygyralaunduvas PCON, PSEL
aewadadwiudygatounduveseimasiu RCP3: CB-PCS-MPALILIL]

OO Aemmenvesansiaia geaald 20 wing Wy 080=8 Ln3)
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J

g‘uﬁ 2.34 mandadyyradeundures PCON, PSEL
(n: AlaN151g1u ROBO Cylinder RCP3 Actuator Slider Type,2555)

A13197 2.15 Auavuineauvesaienladygyiudaunduaas PCON, PSEL

aeaianulsludaumes

anewalacmuminIuAy

fuosnslal | dugducd MUY nBLaY a dvas
an ane & agln
M oA Al B1 dA i
U1 VMM B1 A2 VMM U7
A3 d/A A2 Al d/A UM
e ¢8B B2 B3 o8 e
Waeq VMM A3 B2 VMM WELN
thaa ¢/8 B3 A3 d/B thaa
- NC Ad 3 NC
- NC B4 2 NC -
du BK+ A5 14 BK+ du
74 BK- B5 13 BK- 7l
UM LS+ A6 16 LS+ U1
Wi LS- B6 15 LS- NVELN
Uag A+ AT 12 A+ uAd
Sp) A- B7 11 A- Rip)
6 B+ A8 10 B+ o
ﬁ'wma B- B8 9 B- qua
- NC A9 8 NC -
i VPS B9 7 VPS R760N
Wad VCC A10 6 VCC [N
K0 GND B10 5 GND Rp)
- NC All q NC -
- Shield,FG B11 1 Shield,FG =

TsTuBBunes §u RCP3-SA5R1-42P-6-600-P1-N-MR-CJO ({ujuiifiueinasogmasiuumn
v09lsTugawmed unualasnine 50 fadwns Wayaradsunduwuuiiue lduewmesyia
42pP Tneilszezasueadng (Lead) by 6 iadums uazalasn (Stroke) 600 Hadluns anunsald
PSEL, PCON-C/CG, PCON-CY, PCON-SE, PCON-PL/PO, RPCON Lushaunula lufinaueivesdis

wida wazideniamdlianaiadanldveussiumniuauegimuvingveweines
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2.6.2 Device Net Master DRM21 [6]

2.6.2.1 d7uusznauvas DRM21

DRM21

urS
0INS

3]

RGN (Indicators) %Lﬂwaaﬂ LED @nsdanu

M9¥1191428963 DRM LaztA3a1e

a8

3 UHIT
@)
£ oD

k ANy ;Hﬁ

— ON

NUELAYUB9S3 DRM (Unit number

nunetavuluua (Node address

[ROLD j-’g}
a[este| o |e
=[O @
1|DRY 1t ,F s
D 2
o
Y|\ mui;
l: J | e
il
0
L

Anaind (Dip

MTpusaaedyyaiTerminal block

for the communications cable)

3U 2.35 drusznauves DRM21

(i AtlensineusuN3ldIL PLC Network,2549)

2.6.2.2 |Wuansuauuna DRM21 (Unit Indicators)

o WlanNaanIuznIsinauYeIsiaiviknnasasanie (MS, NS Indicator)

A15197 2.16 TWuanimaanIugn1sMeUIes DRM21

ALARINA anug
d (Color) AUNNNY (Meaning)
(Indicator) (Status)
e ), TUAMIADIUYBIA Device Net Lmatﬂuamummj
awen (Green) | #a(ON) | | ;
MIuUNR
nteRANaINIIBLIITUAUI (Watchdog timer error,
#n (ON) | memory error, or system error.) #3862 Hardware Lian1s
Ldenne
MS St S Y S50
i : \indaRAnaInTuuLsa Device Net walii1euss (Structure
a@und (Red) LNV
error, switch setting error, PLC initialization error, PLC
(Flashing)
interface error, or routing table error.)
= Luilsigaussiulwilifiusa Device Unit wSasa Device
AU(OFF) planE e
Unit MASUAUYINIUY

42




PLEAHa | anuy
a (Color) AMUMNNY (Meaning)
(Indicator) (Status)

#n (ON) | anunsadnsedeasitniunsadnalaund

o o a a 14 Y o A v a '
ATe7 (Green) | nwndu | anunsadmsiedearsidiiuiaietiglaund, uiliusingnns

(Flashing) | T#a1uve6ia Remote I/ O %38 Message communications

i \inANHANAIAT18LITUAUTEUU (Node address
NS Fin (ON) ¥
duplicated %38 Bus Off error)

#uns (Red) AsEnsy | iedeRanaiaduiuseuuwsliiiense. (Communications

(Flashing) | error, setup error, or verification error)

AU(OFF) | ¢ Device Net lailavinnmsieuleadniuimIetig

e lyuanwwa 7 d2u (Seven Segments)

r—-—-’\—ﬁ L— AN UNR: LUANINAVUNBLATLINUATBIRI Master

Z A—
D E H H dnMsianaIn: IULANKNASHARIINRANAA (Error Code)

frmmenid

U {i ﬂ U I—— uamIan Uz IINUYes Slave Iregluaniunisalvinem
TN N0

12)

UARNNIVN9IUBS Scan List ¥1197u (Av) laivinau fe)
o '
U 2.36 IWuanawa 7 duuas DRM21

(#n: gifomsineusunisldau PLC Network,2549)
2.6.2.3 W81V DRM (Unit Number)
annsaususilalaensuyud Rotary switches duiiuasia DRM Tagldlunas
aumdnlunisy fanisssrdinanilfunstesiuiimizeanusinislurasiadiglusums
DM = D30000 + (100*Unit No) ieldlunisifiuAfirmunnisyiausisguesis DRM uagly
fuais CIO =1500 + (25 * Unit No.) iieldifuaaiugn1svienusiggues DRM Taudvaniuzaes
wisetne Fwannsausuialdlugag “0 S F7 (00 e 15) Swipadalailidniu 1O Fduuud
cPU Taernanlssmaggniarl i “0”
2.6.2.4 vugiavlvua (Node Addresses)
dnunsauSumidlaemanuud Rotary switches duwiimasy DRM Tngldluaas
uradnlunIIvYY s'z’hﬂﬁc?]u’qr’hﬁqna'nﬁt.flmﬁixqﬁumﬂwm DRM uuleetne annsansanls
Turaa 01 fia 32 FedeasarnlallvidAulnundulnsanainlssuazgnisalsa “00”
2.6.2.5 Awaang (Dip Switch)
DIP SW 1 1 wae 2 asidumsusudsdnanisiudsdoya anunsoususslalaenis

19 o
Ton awsaglianasei 2.17
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A15199 2.17 NsUSURRNaIngIN 1 way 2

Pin 1 Pin 2 Baud rate
OFF OFF 125 kbps
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed

DIP SW ¥1 3 lddwmsuimuanisdeansvesssuy miniinaudananduiy
& 1 a 1 A A4 o o i ° > =
\n3etheazlivgansindedoans vievinsdeansee lnganunsaimualamumsei 2.18
DIP SW a1 4 lddwiuimuanisinnuvadevinnmniinauianainduny
\wsetigayliiewinymganisiauievieuse Tasansafimualaniuniswi 2.18

A15197 2.18 NISAMUARNAINGUT 3 wag 4

Pin Function Setting
1
2
3 Continue/stop remote I/O communications for OFF: Continue communications
communication errors (when used as a master) ON: Stop communications
4 Hold/clear remote outputs for communications error | OFF: Clear remote outputs
(when used as a slave) ON: Hold remote outputs

2.6.3 PCON-CB [8]
2.6.3.1 Tnuamsvauuasieidu
fhpruAY PCON-CB lvmmmsvinuiisesiunisifeuseuuualniingeiy
e 5 Tnualvidenldld suandlunissdi 2.19

A57199 2.19 TuAnI5¥91uYes PCON-CB

Key function Remote I/0 Position/simple Half direct Full direct Remote 1/0
mode direct mode mode mode mode 2

Number of occupied bytes 1CH 4cH 8CH 16CH 6CH
Operation by position data b e v v -
specification

Direct speed/acceleration 2 5 i o 3
specification

Push-motion operation v v v v v
Current position read x v v v v
Current speed read x x v v x
Operation by position number i 7 % - 7
specification

Completed position number read v v x X v
Maximum position table size 512 768 Not used Not used 512

a4q




aA1un50n9ANdNUANITYINN Ul lUNISTReINLNeaY 84 fakandlunITIen 2.20

A15799 2.20 NSASALEBNLULANISYINa TUYBY PCON-CB

Set value Operation mode Number of occupied stations
0 (Factory setting) Remote /0 mode 1CH
1 Position/simple direct mode 4CH
2 Half direct mode 8CH
3 Full direct mode 16CH
q Remote I/0 mode 2 6CH

2.6.3.2 msaululununaiuwus
fmvauiamnsnasulranisieuldseislnuasumiesTnuanuay
meWadinsy (Pulse train control Mode) Aewisiinesluluaasiumis sglisuuuunisldey
6 win awnsasdentilaglimisfiwesuneiaai 25 (0-5)

o 1% a
M13719N 2.21 'EULLUUﬂ’I{L‘U\‘i’]usUENWWi'llll,ﬁla‘gﬂlﬂﬂLﬁ‘ll 25

Fuuuu
AN 0 1 R 3 4 5 6,7
(msilimedvingan 25)
i Positioning Teaching 256-point 512-point Solenoid valve Solenoid valve Pulse train control
Mode
mode Mode Mode Mode mode 1 mode 2 mode
Number of positioning points 64 64 256 512 7 3
Operation with the Position
i v v v v x ¢
No. Input
Position No. direct command
2 x x X v
operation
Positioning v v v v v
Velocity change during the
2t sel ¥ " S ¥ x x
movement
Pressing (tension) v v v v v x
Pitch Feeding (relative Auvhde Pulse train
J v v v 4 b x e
moving feed) control mode
Home return signal input v v v v v x
Pause v v v v v O
Jog moving signal 5 v x x x x
Teaching signal input (Current
L R x v X 56 - x
Position Writing)
Brake release signal input v 5C v v v v
Moving signal Output v v x i 5Z x
Zone signal output v ¢ x x v A
Position zone signal output v v v % v v

2.6.3.3 NMIAATTUAITIALALY

3) A ) o B e P B T

Rt )t

afo| ag4a| noo

1] ] ) 0

100.00 0.0 L33 2.00 2.00 212 000 | ©a0 1] a 0 a 0
200.00 030 033 | 5200 .00 3.0 000 | Cap 0 b o a 0
400.00 1.00 1.00 2.00 2.00 2.12 0.00 | DaC 0 ] 1] 2 1
200.00 030 £.30 0.0 2.00 0.13 | 250.00 |230.00 0 2 ) 2 2
£0.00 010 R[] 2.02 2.0 012] 0OI0O)]| DOO 0 2 ] a o

31Jﬁ 2.37 f98 1A 19ALEAU9U89 PCON
(1 gilonnsl4a1u DeviceNet ACON PCON DCON SCON,2555)
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1) Position No.: MUBLAUAIIIU

2.) Position (mm): 53812193 1NELULUS Home

3) Velocity (mm/s):  mugalumsiadeud vuAuauiiiggaveaaias

4.) Acceleration (G):  mnusaSuFuNTAReUT (1 G = 9800 mm/s’)

5. Deceleration (G): a3umualun1smea (1 G = 9800 mm/s’)

6.) Pressing (%): usen ( Arudslunisneanansasealumisiiiefmnetay 34)
fanudilunisiedeuiitesniianuiilunisng wgldaud
Tunsmdeuiilunisna

7) Threshold (%):  ussnagegn Susanaunnimisenls azds Feueyaue g
989N

8.) Positioning width: AANUATNVBIAILNALS (Mm.)

9.) Zone+: FIFNUDULYA LUATUUINTBIA QYEY TURILIALS
10.)Zone-; FIATOULIALUAUAUVD IR QYU LU

11.)Acceleration/Deceleration mode: mnﬁaﬂgmwwmmwmi’ﬂ

A19197 2.22 FULUUNTAIAIATINL

' d 2 g‘l ' 3
GRVISATY] suuuy n19%1191U

Velocity

0 Trapezoid I / N

Velocity
A

1 S-motion 7 ™
L Tima

Set the S-motion rate with parameter No.56.

Velocity
First-Order :
2
Lag Filter . > Tina
Set the delay time constant with parameter No 55.
12.)Incremental; s 1 1unisiedsuilaewSeuisutusiunienaunti

fam 0 WWunisiadeunludediumieiug Taelddunus Home
[ Y a
MPERLERGE
v = 1 a 9 & @ o <@
13.)Transported load: Tu#inA1ivan ielilusunsuldWendunisannaanuiuas
AU AL
14.)Stop mode: TnualsEndanasanu

15.)Vibration suppress No. (l4isia3s3p1)
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2.6.3.4 ANunRN18VaIUnA199 Tu PCON-CB
1.) Emergency stop status (EMGS)
1.1) Tuanugunisios ON masaLIan
1.2) nauunluaauzunisnase Wednyean EMGS 1Wu 24 Thad
2.) Alarm (ALM)
L4 d‘l ﬂ' U _a U
doyeyruiiny ON WemAIUANLIBANMURANAINAINY
3.) Reset (RES)
3.1) Wi ON dyanamasanuiladgmviliiinniseau (alarm) eRasdunis
a @
Sdmeay
3.2) \ila ON dygranasivganisinasunvedlsluddunes asvinlimlsluddu-
¢ A a1 vy
\nasindeunelA
4.) Servo on command (SON), Ready (SV)
dyayru SON ananfinead  Wumdsliiweshiuawmesvinnu Weaweslhuawas
v o ° | o ) = =
wisunagynuavdsdygnel SV nauluniinead
5.) Home Return (HOME), Home Return Complete (HEND)
-d o aa s q' d' o 1 '5 1 v
W ON dyayraulen (HOME)  Tsluddunesazisiumansunislaundemiuas
Wadeinumidlay ardadygio HEND aasatiataunitazlaiaies niedednyaulay
NAUNIDNAT
6.) Positioning start (CSTR)
Q@ o o ) o o ' Y v o 1 o @
Wuardslnlslumsunasaindsdgradiuvdadivineudidrdalaisddsu
ndnilalaies (drygya HEND=OFF) salsluddunesagialuidumnislausnludfuda
F9sludwihumistavue Teedmyaa CSTR a3 off ndsandeyaias PEND=OFF
7.) Position complete signal (PEND)
) (% = 1 a A o ) 2 1o o
Wudyaanssyitadeunfsiundadmineud Tesaszdsdygyia ON - unds
fiuead uazdundeouiidyyiniliay OFF
8.) Moving signal (MOVE)
Judyaraudiveninlsluddueesiduadeud
9.) Zone 1(ZONE1), Zone 2(ZONE2)
dysyrmaz ON WWesuvistagtuvedlslugdumesegluusnaismuali
Tag  Zone 1dA1vaumunInimsfinesuuneiay 1
FIANTB UM UAUTWITITIMBSYNeLaY 2

Zone 2 AU UUINTANISITMaSULIEY 23

a7



v
v 1

AR UATUAUTIWITIRDIUNNELaY 24
10.) Operation mode (RMOD), Operation mode status (RMOS)
Wudygrandenlnuanisvihunasuansuuanisiieu lumsidenluuslunis

evazidenlaainalsdvuiidimuauuiazdygyia RMOD Wufinsei 221 Tog

Foyay s RMDS aslusavanaaiuy 2z ON Welulsaglulvuadnlufi

AN5197 2.23 mM51denInunn1TinaIues PCON-CB

Switch = AUTO Switch = MANU
RMOD = off AUTO mode MANUAL mode
RMOD = on MANUAL mode MANUAL mode

2.6.3.5 NMSLYBUADNUNLIAT

M13199 2.24 MINBUNALALLDMNAVBINTTBUAD PCON U PLC

Setting of Parameter No. 25
Teaching mode 256-point mode
Positioning mode (standard)
(teaching type) (256-point type)
0 1 2
Port
Category Symbol Signal name Symbol Signal name Symbol Signal name
No
0 P& PC1 PC1
1 pPC2 PC2 PC2
2 pCa Command position PCa Command position pCa
3 PC8 number PC8 number PC8
4 PC16 PC16 PC16
Command position
5 PC32 pPC32 PC32
number
Teaching mode
command
PLC 6 - MODE PCé4
(operation
output Not available.
mode)
—
7 - JISL Jog/inch switching pPC128
ACON,
8 - JOG+ +Jog - Not available.
PCON,
Forced brake Forced brake
DCON 9 BKRL JOG- -Jog BKRL
release release
input
10 RMOD Operation mode RMOD Operation mode RMOD Operation mode
11 HOME Home return HOME Home return HOME Home return
12 *STP Pause ASTP Pause *STP Pause
Positioning
CSTR/
13 CSTR Positioning start T start/position-data CSTR Positioning start
P
read command
14 RES Reset RES Reset RES Reset
15 SON Servo ON command SON Servo ON command SON Servo ON command

a8




Setting of Parameter No. 25

Positioning mode (standard)

Teaching mode

256-point mode

(teaching type) (256-point type)
0 1 2
Port
Category Symbol Signal name Symbol Signal name Symbol Signal name
No
0 PC1 PC1 PC1
1 PE2 PC2 PC2
Completed
2 PCa PCa Completed position pCa
position
3 PC8 PC8 number PC8
number Completed position
q PC16 PC16 PC16
number
5 PC32 PC32 PC32
6 MOVE Moving signal MOVE Moving signal pCeéd
Teaching mode
7 ZONE1 Zone 1 MODES PC128
signal
ACON, PZONE/Z Position zone/ PZONE/Z Position zone/ PZONE/Z Position zone/
8
PCON, ONE2 Zone 2 ONE2 Zone 2 ONE2 Zone 2
DCON Operation mode Operation mode Operation mode
9 RMDS RMDS RMDS
Output status status status
= Home retum Home return Home return
10 HEND HEND HEND
PLC complete complete complete
input Position complete
Position complete PEND/ Position complete
11 PEND signal/position-data PEND
signal WEND signal
read complete
12 SV Ready SV Ready SV Ready
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
Load output Load output
LOAD/ LOAD/
judgment/ judgment/
15 TRQS/ *ALML Light error status TRQS/
torque level/ torque level/
*ALML *ALML

Light error status

Light error status
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uni 3
A5aliun1339Y
syuuteunusnludfiyail 149 PLC WHusimuaunisvine Tae PLC desvimthiinaury
y 1 d‘ L2 wa d el dl 1 ¥ « )
wazdaugunsalineg wnune dewnyadeunudaludfilueiesinsideudrsiivinalug) 151

o ' N iy ° R BCEA
Fadennsidausewuuy Device Net Liatisansiuiuaginas vinlvaariauazailganglunig

Wuaneld uwazlimuazaanluntsdfedoyasieg unfudneie

o [y wa o 4
U 3.1 yaveausudnlusdivie 14 Unit
[ e a o E% a & [l = L) wa o
Taoyatouausmlud Unit3  snadnduldu Wuduniwesndeunudalulfe 14

Unit Tu Line n13w@n Starter PAT0 Plunger

(n) sundsyatousugnludi Unit3 (0) gan3uiesvasynlaunudnlulia unit3

U7 3.2 gadounusalud® Unit3



3.1 gunsalvasyatausrudnludily Unit 3

Tu Unit 1 azUszneuludogunsalmeiuiouuin wagliihdeduvatsvia fe

3.1.1 n3ULUes 989 SMC Ju LEHZ20LK2-10-R56N1D Input 24 VDC vhwifivButuay
anwaEnIInay (Plunger) BNAMNWAANENIY

3.1.2 n3uiled ves SMC §u LEHS20LK3-8-R56N1D Input 24 VDC viwiindindudiuaiy
Snuauzuvaxl (Shaft) :niaTesdaFediuey

3.1.3 gnaulifinuu MXQ8A-T5ZA-M9BL a3 SMC vhwthilideunsuiaiiuas el
rsUWesnButunuld Tnedl Auto Switch ifufuenvsuiinvasnisidausiumis

3.1.4 1sTuGiduimas 483 Al Ju RCP3-SA5R--42P-6-600-P1-N-MR-CJO Input 24 VDC ¥

g & [ Y o [l
iU A umLILTIULLITIU @NUX)

Gripper SMC Gripper SMC
LEHZ20LK2-10-R56N 1D LLEHS20LK3-8-R56N1D

gnaulsfinu SMC Robo Cylinder IAl
i:u MXQ8A-75ZA-M9BL RCP3-SA5R-I-42P-6-600-P1-N-MR-CJO

] [y wa ’
UM 3.3 punsnlvesyalousrusalui@ly Unit 3
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3.2 N1709NUUUNITINAIMAZNTT Wiring

d a = 5 aa
JUN 34 1995 TAuaIERndalsluBaLAeS

31]7"1 3.5 1995n715AuaneRasansUesna 2 Awee SMC

& Q{' Y o [y 6 v &52 = ety 1 ¥ o [ Y [
nansiiluenarsianulidmsumsldanunenisfinwvingy leygnlnhluldusslesdmunism

lidnsallag vsdu dnenuilvsaudaailenuarieswsanadivesenarsnnasaninisiluly



AT

T
] \o”)l‘u“

A Y g L ey
JUN 3.6 grrupuvanvesyatounudnlulin

o v ' [ wa %
UM 3.7 §rrvaudesyniounudnlugd@ Unit 1-4
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u" ! L &’ § ¥
3.3 A1SAIAINITINETINUN Device Net

nsRanedeasiusening PLC fugunsalengg W dauuin iwuwes wazlsluddunes

A v P i | & % e al ) ¢ a

widenlinisinsedieansuuuiaieyis Device Net unun1s wiring aneilieusiaiugunsaluuuLiy
WedisanakazAldieveImsiiuay nsnsrmiinesuaznisitiisdoyaludgunsalf
awnsavihladeuazaznnunindnme

JunauNIIRIAINITIRasINULUUMeilagldlusunsy CX-Programmer WWufdaAasi

° Y =l
NIMUUAFULUUAIFUN 3.8

00 [od) 2 #03 04 «©3 7 8 409 "0 n
DRT24D16 DRT24D8 BRT24D18 DRT24D%8 DRT24D18 DRT2-D18+XWT-... DRT24D18 DRT24D18 DRT24D18 CAT24D18 DRT24D18
e | @ns | @ies | e e @ @ @ | @ |@ess @

<®$®$M§t@®eae

"3 =7 o3 29 20 23 o4
EX260-8DN2 DX260-8DN2 EX280-80N2 BX260-8DN2 LEC-GDN1 LECGENT IANPIS01-DND -CND IANP3801-DNO IANP28D1-DND
\[mm JEES JES | @ |Eless |@ess |@sss (@ |2l @
R e
s 8 L 3§ 23 53
IANP2501-DND IANPIS01-DNO IANPIE01-DNO IANP2801-DNO IANP3501-DND CJTW-DRM21
| e | @ | e | @ |®es | -

< @ ¥ o ca v §
sUN 3.8 m3dnessiunvesgunIainousiaiu Device Net

o & .
AT 3.1 wansiuvedgunsally Unit3

Node Name Allocation area
#02 DRT2-D16 ClO 3302
#15 EX260-SDN2 (18,3215
#31 IANP3801-DNO ClO 3231, ClO03331

1. i Node No. suguanntuyinisiWauveasinglniivesssuy
2. Tiasulnuanisienvessia@igluilu Program Mode 1ntiuldalusl 1/0 Table

Wa¥N15@519 1/0 Table

'
<

d o v 1 9 v 1 L Q‘.II Y o U lav a
3. Wevin13a31e /O Table uiazumnguiirngsgd 3.9 andulminisauilanind

WY PLCIO Table - HewPLCY = ‘ -0E3

& 8IR[w| & (Bl 32| bbbk v Sl
7 CS1G-CPU43H ~
i+ g Inner Board el
& [0000] Hain Rack
¥ 00 [0000] Empty Slot
1§ 01 [2030] CS1W-MC221{-V1){Motion Control Unit) {Occupa
¥ 02 [1550] CS1w-CLK21{Controfier Link Unit) {Unit : 2)
1t 03 [1525] CS1w/-DRM21-V 1{DeviceNet Master Unit) (Unit : 1
o 04 [1500] CS1W-ETN21ETN2 IMode) (Ethernet Unit) {Unit : 0)
% 05 [0000] Empty Slot oY

CS1GCPU43H  [Offine

AIDRM21

, In: 20)

é L4 | Q‘; 4 o d’l d' LY}
31]1/! 3.9 MIANAITEIATINITIAATINUNLUUAIYANN
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4. nuazUsnguinsaves “DRM21 Edit Parameter” Fuunludiuves “Displayed
Parameter” Iifidaniu “Software Switches 17 uaziUasu “Master Enable Switch” (Word n

{Un 6) 370 OFF 1{u “Requests to start master functions” a1nuuULden Transfer [PC to Unit]

Displayed Parameter ;Softwmc Switches 1 _ _V_J

Item

~|ScanlListEnahled Switch
~ ScanlListClearSwitch
Remaote /0 Communications Start Swit| OF
Remote /0 Communications Stop Swit
lMaster Enabled Switch C
Master Disabled Switch \OFF
IMaster Fixed Allocation Setting 1 Switch OFF
_ Master Fixed Allocation Sefting 2 Switch OFF

Master Fixed Allocation Setting 3 Switch OFF
IMaster User-set Allocations Switch OFF
Temparary Setting Switch for Communi OFF |
Communications Cycle Time Setting S | OFF ‘ i
Commumcatlons CycleTime RaEh OND ([ \£ Do N gt~ L,

o v o ) \L [+ o '
E‘UVI 3.10 MUIRNNITAIATINITAAFTTNUNLUUNEAT (51B)
& ¥.° < « . » «
5. anuuliinnisiaey “Master Enable Switch” 990 “Requests to start master
: ¥ o o ) N . . ”» a
functions” WU OFF wadvin1stUasuA “Scan List Clear Switch” (Word n 4 1) 31a OFF 1Ju

“Clear the scan list” antudan Transfer [PC to Unit]

~ ltem s A R e [0StV EIle
Scan List Enabled Switch OFF
Scan List Clear Switch
Remote 110 Communications Start | OFF
Remote I/0 Communications Stop |OFF
llaster Enabled Switch “IOFF

~ |Master Disabled Switch WOEE e

~ Master Fixed Allocation Setting 1S |OFF
IMaster Fixed Allocation Setting 2 8 | OFF
I{aster Fixed Allocation Setting 3 S OFF
Master User-set Allacations Switch | OFF
Temporary Setting Switch forCom OFF

Communications Cycle Time Settin OFF
[Communications Cycle Time Refer OFF

S P~ I [ ¥ o o i
E‘U‘VI 3.11 WINANAITFIAIAITIAFTITNUAUUUAYAT (nB)

28

i
o

B ¥INYINISAIAN“ Software Switches 1”wisuiunnndmilsdiasusing Error Code
“C6” s DRM21
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6. antulUAeU “Scan List Clear Switch” 310 “Clear the scan list” Wy OFF way

‘J . o . o =2 ) U Ai' v ]

LWaBu Master Fixed Allocation setting switches 1-3 (Word n U 8 fis 10) siladiuds (Waaus
& ddw 1] & o

NUNNABINTITIU) 910 OFF U “Enables the master fixed allocation area” 37ntuldan

Transfer [PC to Unit]

Item
Scan ListEnabled Switch
Scan List Clear Switch
Remote I'C Communications Start
Remote 10 Communications Stop
~|Master Enabled Switch A o
~ MasterDisabled Switch ~ |OFF
laster Fixed Allocation Setting 1S |Ena

Set Value

Ilaster Fixed Allocation Setting 2 8

OFF

ldaster Fixed Allocation Sefting 3 S

OFF

~ Master User-set Allocations Switch

QRE\\ [ [/ /.,

OFF |

~ Temporary Sefting Switch for Com. \|//,
JARRN 77

Communications Cycle Time Settin

7 Communicationéﬁcle Time Refer

A ' g ! s ¥ { a/ 1
JUN 3.12 MNFANMIAIAINITARATIHUTLUUA 6 (de)

‘ Illl

hd e asaso

i
i
i

7. nuulivinIsUasu Master Fixed Allocation setting switches 910 “Enables the

master fixed allocation area” WU “OFF” waztdanislga1usa Scan List (Word n Bit 0) Tne/l

ﬁﬁmimﬁ'ﬂu “Scan List Enable Switch” 91n “OFF” {1 “Enables the scan list with fixed

allocations” 31nduLden Transfer [PC to Unit]

tem

~ |Scan List Clear Switch

'Scan ListEnabled Swnlch

OFF

__-SetValue- =

Remote 0 Communications Star

OFF

Remote /0 Communications Sta

OFF

~ |Master Disabled Switch

Master Enabled Switch

OFF

1OFF

IMaster Fixed Allocation Sethng 1

OFF

laster Fixed Allocation Setting 2

OFF

~ |Master Fixed Allocation Setting 3

\OFF

Master User-set Allocations Switc

OFF

[ Temporary Setting Switch for Co

Communications Cycle Time Sett

JOFF
OFF

Communicatlons Cycle Time Ref

OFF

i

Loveme

iU'w 3.13 wmwmsmmmsﬂﬂaiiwumu:uumam Ch))
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3.4 n1snaAmnsfinasluy PCON-CB
n3ReAmnsiimesly PCON-CB a¢ld Touch Panel Teaching Pendant wad IAI gu TB-

02 TavanunsadlussanlaAlusunsy Parameter Edit

gﬂﬁ 3.14 v wanwes Touch Panel Teaching Pendant w84 IAl i:u TB-02

3.4.1 ATWIFNLABIVD IS LUTAULADS

A : | 5 q S aa s dl
UM 3.15 Amnsfimesuedlsludaunesii 1-8

o ' a aa v o
JUN 3.16 AmswasuealsludauLAasaIn 9-16

5



o U a s aa co o
JUN 3.17 Amnsiimesvedlsludduimedsn 17-24

o ' a aa o o
JUN 3.19 Amnsdiwesvedlsluddunasdan 84
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R’: 1 P o @ aa s

3.4.2 N1IA9ANTEEEN SRR BUNILATAINTIYRSLSIUBAUIRGS
lun1sneAsyuznIsIAAeUtY Rovinnis Jog e ssesnIsiAAouilinzauYadLsiay
Auis Ingwdluving Jog filusunst Test run azUsangwiinsnediaguit 3.20 uaziden Jog

Inching

.20 wnm19lUsnS Test run

3UT 3.21 wihshalusinsu Jog Inching

w&niivhns Jog uazasmszeznsdeuiusazmuntanuds Suihnissenszeznns
wisuiivedlsludaumelulusunsy Position  Edit @aTusunsudl avanunsasmanauéalunas
ideuiivedsluddunesiime

o o 1 ' P a < aa ¢
A1TNN 3.2 ATNAILNUILLEAIAITE 8L N1 AR UNILLAS AU Li')‘UENIiIU‘EﬁULﬂai

No. Position(mm) Vel(mm/s) Acc(G) Dec(G)
000 0.00 285.00 0.30 0.30
001 20.00 285.00 0.30 0.30
002 147.00 285.00 0.30 0.30
003 182.00 285.00 0.30 0.30
004 217.00 285.00 0.30 0.30
005 252.00 285.00 0.30 0.30
006 580.00 285.00 0.30 0.30
007 495.00 285.00 0.30 0.30
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3.5 WWsunsuatuguyatausudaludd Unit3

{Program Name : Project]
{Section Name - Input]
000000 WO.([)O D0.00 EMERGENCY
(000000) [—1 | O—
EMERGENCY
PB
ooooo1 | W0O1 D001 | swervcown
000002
(i ~O=1 <pooo0o.01>
st a019
W0.02 D0.02 ARS 3
000002 ’ SOURCE
1
000004) ——1 O—
. ) AIR soulnce <D00000.02>
2020
W0.03 D0.03 FUSE GOOD
000003
i
000006, __"{ —()—
( ! FUSE G(t[)oo <D00000.03>
a021
000004 WO.?4 Dﬁ)_.\04 MASTER ON
(000008) MA51I ERION LA <D00000.04>
PB a022
000005 WO‘[I)S D0.05 AUTO
(000010) f O
ss
WO0.05 D0.06 IND
000006
(000012) -&—M’ O Bo0000.06>
a059
W0.07 DO0.07 AUTO START
000007
(000014) — | O-
AUTO START
PB
W0.08 DO0.08 CYCLE STOP
000008
(000018) 1 |- O
CYCLE STOP
PB
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[Program Name : Project]
[Section Name : Condition]
ddbtes: |- [D0B1 D0.02 D0.03 D0.04 D1.00
(000019) — | {1 {~} =i’ O
SAFETY AIR SOURCE FUSE GOOD MASTER ON
COVER
000001 | 3600.00 D1.01
(000024) F O
PLUNGER BIT
0
dootos. | 2610.00 D1.02
(000026) } —O)
SHAFT BITO
doucoa. | - P1104 = D1.01 D1.02 D1.03
(000028) 1 — — g€ )
ALL GRIPPER D22 PLUNGER UN  SHAFT UN
uP &1
[OP1]
POSITION
CHECK
[OP2]
000004 | 3600.00 D1.04
(000033) — | )
PLUNGER BIT
0
000005 | 3610.00 D1.05
(000035) —— | O
SHAFT BITO
000006 CYLINDER
(000037)
3302.00  3302.01 D11.00
— | +4F 2©
PLUNGER UP PLUNGER
DOWN
cooco7 | 330200  3302.01 D11.01
(000040) f | —O
PLUNGER UP PLUNGER
DOWN
coooos | 330202 330203 D11.02
(000043) —1 | -+ —O—
SHAFT UP SHAFT DOWN
Gootios | 330202 330203 D11.03
(000046) i 1 @,
SHAFT UP SHAFT DOWN
D11.00 D11.02 D11.04
000010
(000049) —1 | {i} —(O—
PLUNGER UP SHAFT UP END
END
000011 ROBO
(000052)
D1.00 3231.15
|
— |

61

MC GOOD

<D00001.00>
a052 a054 a056 a060 a250 a569 a612 a653

PLUNGER UN

<D00001.01>
a030 a370 a377 a383 a521 a528 a550

SHAFT UN

<D00001.02>
a031a311 a318 a324 a461 a468 a551

ALL HOME

<D00001.03>
a253 a268

PLUNGER CLAMP

<D00001.04>
a401 a408 a490 a497 a503

SHAFT CLAMP

<D00001.05>
a342 a349 a430 a437 a443

PLUNGER UP END

<D00011.00>
2049 b064 a369 a407 a489 a527

PLUNGER DOWN END

<D00011.01>
b069 a376 a382 a394 a400 a496 a502 a514
a520

SHAFT UP END

<D00011.02>
a050 b074 a310 a348 a429 a467

SHAFT DOWN END

<D00011.03>
b079 a317 a323 a335 a341 a436 a442 a454
a460

ALL GRIPPER UP

<D00011.04>
2028 a083 a101 a119 a137 a155a173 a191
a294 a354 a413 a473 a533 a549

SV-ON



MC GOOD <3231.15>

a574
000012 PLUNGER
(000054)
D1.00 3400.09 PLUNGEG ON
_| L )
I Y%
MC GOOD
000013 | _SHAFT
(000056)
D1.00 3410.09 SHAFT ON
et O—
I

MC GOOD
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[Program Name : Project]

[Section Name : IND]
oooooo | D0-06 i L
(000059) — | { | ©2) ||
IND MC GOOD
000001 | _Sripper
(000062)
W10.00 D11.00 W10.01 D10.00 PLUNGER UP
— | +F —F— O
I I I /S
PB PLUNGER PLUNGER UP PB PLUNGER < DOOO1 OOO>
2063 a690
up END DOWN
D10.00
PLUNGER UP
odoogs | W00 D11.01 W10.00 P10.01 | SN Nuown
(000067) —1 | = S+ O oo N
PB PLUNGER PLUNGER PB PLUNGER :
DOWN [DOWN END up 3068 3694
D10.01
PLNUGER
DOWN
ooooos | Wi002  prof F @jo.os diboz ) 12605 ke
(000072) — | +F 4 O Ty
PB SHAFT UP ISHAFT UP END  PB SHAFT °
a073 a698
DOWN
D10.02
SHAFT UP
000004 | W10.03  D11.03  W10.02 5900372 | 4AS Sown
©00077) —1 | > v <D00010.03>
PB SHAFT ISHAFT DOWN PB SHAFT UP °
a078 a702
DOWN END
D10.03
SHAFT DOWN
000005 Robo Cylinder
(000082)
W12.00  D11.04 D13.00  W12.01  W12.02  W12.03
] 4] 4 | 7 _
PB RB HOME ALL GRIPPER RB HOME END [PB RB COL1 PB RB COL2 PB RB COL3
uP
D12.00
Sl T IS AR 2 ]
RB HOME
W12.04  W1205  W12.06 D12.00 | reHoME
- ] 4F +F 4+
PB RB COL4 PB RB PASTE PB RB PASTE < D0001 200>
a084 a098 a558
SHAFT PLUNGER
@wmoV
- 2} (021) &1 D20
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000006
(000096)

000007
(000100)

000008
(000114)

000009
(000118)

[OP1]

[OP2]

POSITION NUMBER

<cD00020>

c113 ¢131 ¢149 ¢167 185 ¢c203 c302 ¢362 c421
c481 ¢541 c580

D13.15 D12.00 D13.00 RB HOME END
= { | e
RB COMPLETE [RB HOME <D0001300>
b085 a097
D13.00
_| }_..
RB HOME END
W12.01 D11.04 D13.01 W12.00 W12.02 W12.03
= 1
PB RB COL1 ALL GRIPPER RB COL1 END  |PB RB HOME PB RB COL2 PBRB COL3
upP
D12.01
__| |—— 1' 2
RB COL1
W12.04 W12.05 W12.06 D12.01 RB COL1
B 1 +
I
PB RB COL4 PB RB PASTE PB RB PASTE 4 D0001 2.01>
a102 a116 a559
SHAFT PLUNGER
@MOoV
- [2 ©21) &2 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
€095 c131 ¢149 c167 185 c203 c302 c362 c421
c481 c541 c580
D13.15 D12.01 D13.01 RB COL1 END
| j (48
J il <D00013.01>
RB COMPLETE [RB COL1
b103 a115
D13.01
_| |_
RB COL1 END
W12.02 D11.04 D13.02 W12.00 W12.01 W12.03
el ik 41 35 = |
PB RB COL2 ALL GRIPPER RB COL2 END  |PB RB HOME PB RB COL1 PB RB COL3
uP
D12.02
__| }_— ‘! 2
RB COL2
W12.04 W12.05 W12.06 D12.02 RB COL2
L 1 | | | @
s =5 i T <D00012.02>
PB RB COL4 PB RB PASTE PB RB PASTE
a120 a134 a560
SHAFT PLUNGER
@MoVv
- 2 (021) &3 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
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€095 c113 ¢149 ¢167 c185 c203 302 c362 c421
c481 c541 c580



000010
(000132)

000011
(000136)

000012
(000150)

000013
(000154)

000014
(000168)

D13.15 D12.02 D13.02 RB COL2 END
=l 1] O
RB COMPLETE |RB COL2 = D0001 302 z
b121 a133
D13.02
_{ |,___
RB COL2 END
W12.03 D11.04 D13.03 W12.00 W12.02
— —— T F—F
PBRB COL3 ALL GRIPPER RB COL3 END  |PB RB HOME PB RB COL2
upP
D12.03
___.| [_____.__ J[ 2
RB COL3
W12.04 W12.05 W12.06 D12.03 RB COL3
- [——F = =F
PB RB COL4 PB RB PASTE PB RB PASTE e D0001 203 2
a138 a152 a561
SHAFT PLUNGER
@MOoV
- 2 (021) &4 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
€095 ¢113 ¢131 ¢167 ¢185 ¢c203 c302 c362 c421
c481 ¢541 ¢c580
D13.15 D12.03 D13.03 RB COL3 END
1 15 73
! L % <D00013.03>
RB COMPLETE |RB COL3
b139 a151
D13.03
_| |_
RB COL3 END
W12.04 D11.04 D13.04 W12.00 W12.02
== { | 4+ | L1 ]
PB RBCOL4 ALL GRIPPER RB COL4 END  |PB RB HOME PB RB COL2
uP
D12.04
__| |—_ ! 2
RB COL4
W12.03 W12.05 W12.06 D12.04 RB COL4
L 1 | | | M)
sl el Iy ~ <D00012.04>
PB RB COL3 PB RB PASTE PB RB PASTE
a156 a170 a562
SHAFT PLUNGER
@MoVv
L 2 (021) &5 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
c095 ¢113 ¢131 149 185 ¢c203 ¢c302 c362 c421
c481 ¢541 ¢580
D13.15 D12.04 D13.04 RB COL4 END
19 171
RB COMIPLETE RB c]oui <D00013.04>
b157 a169
D13.04
__| }.___
RB COL4 END
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000015
(000172)

000016
(000186)

000017
(000190)

000018
(000204)

PLUNGER END

66

W12.05 D11.04 D13.05 W12.00 W12.01 W12.02
e {1 Sl |
PBRBPASTE  ALLGRIPPER  [RB PASTE PBRB HOME ~PBRBCOL1  PBRBCOL2
SHAFT upP SHAFT END
D12.05
DS S SR [2]
RB PASTE
SHAFT
W12.03 W12.04 W12.06 D12.05 RB PASTE SHAFT
i 1 )
I U/
PBRBCOL3 ~ PBRBCOL4  PBRB PASTE <D00012.05>
al74 a188 a563
PLUNGER
@MoVv
L 2 ! (021) &6 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
€095 ¢113 ¢131 ¢149 ¢c167 203 c302 c362 c421
c481 ¢541 580
D13.15 D12.05 D13.05 RB PASTE SHAFT END
=1 =i €%
RB COMPLETE  |RB PASTE <D00013.05>
b175 a187
ISHAFT
D13.05
_| I__
RB PASTE
SHAFT END
W12.06 D11.04 D13.06 W12.00 W12.01 W12.02
=ty { | 4+ Y |
PBRBPASTE  ALLGRIPPER  [RB PASTE PBRB HOME ~ PBRBCOL1  PBRBCOL2
PLUNGER up PLUNGER END
D12.06
..___{ |___._—_ ! 2
RB PASTE
PLUNGER
W12.03 W12.04 W12.05 D12.06 RB PASTE PLUNGER
L 1 | | | )
O —F 3+ < a2 <D00012.06>
PBRBCOL3 ~ PBRBCOL4  PBRB PASTE
a192 a206 a564
SHAFT
@mMov
- 2 (021) &7 D20
[OP1]
[OP2]
POSITION NUMBER
<cD00020>
€095 c113 ¢131 ¢149 ¢167 185 c302 c362 c421
c481 c541 ¢580
D13.15 D12.06 D13.06 RB PASTE PLUNGER END
I [ =1
T 3 O <D00013.06>
RB COMPLETE  [RB PASTE
b193 a205
PLUNGER
D13.06
___{ I_
RB PASTE



000019

PLUNGER

(000208)

W15.00 D16.00 W15.01 D15.00 PLUNGER UN
— o F——F -0
PBPLUNGER  [PLUNGERUN  PB PLUNGER <D00015.00>
a209 a216 a608
UN END CLAMP
D15.00 @MOV
— (021) &0 D30
PLUNGER UN [OP1]
[OP2]
POSITION PLUNGER
<cD00030>
€223 ¢c391 ¢511 ¢622
000020 D16-l14 D1| 5-|00 D1r6\'00 PLUNGER UN END
(000214) —‘| I 1 L9 4
PLUNGER PLUNGER UN <D00016.00>
b210 a215
COMPLETE
D16.00
_l l__
PLUNGER UN
END
000021 W15.01 D16.01 W15.00 D15.01 PLUNGER CLAMP
(000218) —1 | 4t 4+ < Foor=01>
PBPLUNGER  [PLUNGER PB PLUNGER :
a219 a226 a609
CLAMP CLAMPEND ~ UN
D15.01 @MoV
_I |_ (021) &1 D30
PLUNGER [OP1]
CLAMP [OP2]
POSITION PLUNGER
<cD00030>
€213 ¢391 ¢c511 c622
000022 D16'|14 D1|5'|01 D1/6\.01 PLUNGER CLAMP END
(000224) —1 | f| U <D00016.01>
PLUNGER PLUNGER
b220 a225
COMPLETE CLAMP
D16.01
_| }_
PLUNGER
CLAMP END
000023 | SHAFT
(000228)
W15.02 D16.02 W15.03 D15.02 SHAFT UN
1 | | =
! - 4l iR O <D00015.02>
PB SHAFT UN  [SHAFT UN PB SHAFT
a229 a236 a649
END CLAMP
D15.02 @MoV
_4 I__ (021) &0 D33
SHAFT UN [OP1]
[OP2]
POSITION SHAFT
<cD00033>
€243 ¢332 c451 c663
000024 D16.|15 D1lS.|02 Dﬁoz SHAFT UN END
(000234) — | I — <D00016.02>
SHAFT ISHAFT UN
b230 a235
COMPLETE
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L

SHAFT UN
END
000025 W15.03 D16.03 W15.02 D15.03 SHAFT CLAMP
1 | |
(000238) — | +F o 22 o
PB SHAFT SHAFT CLAMP  PB SHAFT UN <D00015.03>
a239 a246 a650
CLAMP END
D15.03 @MovVv
l (021) &1 D33
SHAFT CLAMP [OP1]
[OP2]
POSITION SHAFT
<cD00033>
€233 ¢332 c451 ¢c663
000026 D15-|15 D}5~|03 D1/§€3 SHAFT CLAMP END
(000244) ——l r = (=)
SHAFT SHAFT CLAMP <D00016.03>
b240 a245
COMPLETE
D16.03
__I ,_ e
SHAFT CLAMP
END
000027 ILC

(000248)

(003)




[Program Name : Project]
[Section Name : AUTO]
D1.00 D4.00 AUTORUN CONDITION
000000 , iy
(000250) ‘@OO'D P <D00004.00>
a255 a270
000001 WO.?? D|1 .(33 D'4.00 D4.03 D4.01 AUTO RUN
(000252) — | 0 l © o <D00004.01>
AUTO START  ALL HOME IAUTORUN STOP 5
o DN a254 a262 a267
D4.01 @mMoVv
_| }__ (021) &1 D100
AUTO RUN [OP1]
[OP2]
SELECT COL
<cD00100>
€282 c285 288 c291 c554 ¢555 c556
W0.08 D4.01 D4.02 CYCLE STOP
000002
(000259) '_I } { II; O <D00004.02>
CYCLE STOP  |AUTO RUN :
PB 2260
D4.02 D4.05 D4.03 STOP
L il O~ <b0000a.03>
CYCLE STOP  CYCLE END X
b256
000003 D4.01 D1.03 D4.00 D4.05 D4.04 AUTO READY
(000267) ———I lL I' I { } /{'/r O_ <D00004.04 >
AUTO RUN ALL HOME IAUTORUN CYCLE END i
o a269 a273 a280 a296 a307 a313 a320 a326
a338 a344 a351 a356 a366 a372 a379 a385
a397 a403 a410 a415 a426 a432 a439 ad445
a457 a463 a470 a475 a486 a492 a499 a505
a517 a523 a530 a535 a546
D4.04
_' l—_._ o
AUTO READY
D4.04 T0007 D4.06 AUTO BEGIN
000004 §
000273) — | | | O~ <boooo406>
AUTO READY
a293
@Mov
L (021) D23 D24
[OP1]
POSITION RB
<cD00023>
€283 286 c289 c292
[OP2]
POSITION RB
<cD00024 >
c362
TIM
L 0007 #2
[OP1]
<T0007(bit)>
a275
[OP2]
D4.04 = @MoVv
(888338) — }—" (300) (021) #2 D23
D100
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000006
(000293)

000007
(000304)

000008
(000309)
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AUTO READY #1 [OP1]
[OP1] [OP2]
SELECT COL POSITION RB
[OP2] <cD00023>
€278 c286 ¢c289 c292
= @MoV
L H  (300) (021) #3 D23
D100 [OP1]
#2 [OP2]
[OP1] POSITION RB
SELECT COL
<cD00023>
[OP2] €278 €283 c289 c292
= @mov
L L (300) (021) #4 D23
D100 [OP1]
s [0oP2]
[OP1] POSITION RB
ISELECT COL
<cD00023>
[OP2] €278 €283 286 292
= @MoV
= L{ (300) (021) #5 D23
D100 [OP1]
# [OP2]
[OP1] POSITION RB
SELECT COL
<cD00023>
[OP2] €278 283 c286 c289
D4.06 D11.04 D4.04 D6.00 T0008 D5.00 PICK SHAFT
==l i Oy o — i
AUTO BEGIN ALL GRIPPER IAUTO READY PICK SHAFT 5 D0000500>
a295 a305 a565
upP END
D5.00 @MoV
1I f (021) &1 D20
PICK SHAFT [OP1]
[OP2]
POSITION NUMBER
<cD00020>
€095 c113 ¢131 ¢149 ¢167 c185 c203 c362 c421
c481 c541 c580
TIM
L 0008 #2
[OP1]
<T0008(bit)>
a299
[OP2]
D13.15 D5.00 D4.04 D6.00 PICK SHAFT END
| [ i O
gl 1l tel <D00006.00>
RB COMPLETE PICK SHAFT AUTO READY
b297 a306 a309
D6.00
|
{7
PICK SHAFT
END
D6.00 D11.02 D1.02 D4.04 D6.01 D5.01 SHAFT DONW
TIE T I | P\
il 11 T 1 I T\
PICK SHAFT SHAFT UP END SHAFT UN [AUTO READY SHAFT DONW B D0000501 =
a312 a316 a703
END END
D5.01
||
SHAFT DONW



000009
(000316)

000010
(000322)

000011
(000334)

000012
(000340)

000013
(000347)

000014
(000353)
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D5.01 D11.03 D1.02 D4.04 D6.01 SHAFT DONW END
— —— —— — |
SHAFT DONW  SHAFT DOWN  SHAFT UN IAUTO READY <D00006.01>
b314 a319 a322
END
D6.01
I

SHAFT DONW
END

D6.01 D11.03 D1.02 D4.04 D6.02 TO009 D5.02 SHAFT CLAMP

=] | i { | { bt i O

SHAFT DONW  SHAFT DOWN ~ SHAFT UN IAUTO READY  SHAFT CLAMP <D00005.02>
a325 a334 a651

END END END

D5.02 @MoV
} (021) &1 D33
SHAFT CLAMP [OP1]
[OP2]
POSITION SHAFT
<cD00033>
€233 c243 c451 c663
TIM
K 0009 #2
[OP1]
<T0009(bit)>
a329
[OP2]
D5.02 D11.03 D16.15 D4.04 D6.02 SHAFT CLAMP END
=1 { | | | [ COVE

SHAFT CLAMP  SHAFT DOWN ~ SHAFT JAUTO READY <D00006.02>

b327 a337 a340
END COMPLETE
D6.02
{
SHAFT CLAMP
END
D6.02 D11.03 D1.05 D4.04 D6.03 D5.03 SHAFT UP
= I { | 10¢ & O

SHAFT CLAMP  SHAFT DOWN ~ SHAFT CLAMP  |AUTO READY  SHAFT UP END <D00005.03>
a343 a347 a699

END END

D5.03
f
SHAFT UP
D5.03 D11.02 D1.05 D4.04 D6.03 SHAFT UP END
e e o
SHAFT UP SHAFT UP END  SHAFT CLAMP  |AUTO READY <D00006.03>
b345 a350 a353
D6.03
|
SHAFT UP END
D6.03 D11.04 D4.04 D6.04 T0010 D5.04 PICK PLUNGER
— —— 1 ——F— | —O
SHAFT UP END ALL GRIPPER  |AUTOREADY  PICK <D00005.04>
a355 a363 a566
uP PLUNGER END
D5.04 @MoVv
_{ I________.______ (021) D24 D20

PICK [OP1]

PLUNGER POSITION RB
<cD00024>
c278
[OP2]



000015
(000363)

000016
(000368)

000017
(000375)

000018
(000381)

000019
(000393)

000020
(000399)

POSITION NlUMBER
<cD00020>

€095 c113 c131 ¢149 ¢167 ¢185 c203 c302 421
c481 c541 ¢580
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D5.04 D13.15 D4.04 D6.04 PICK PLUNGER END
— —— | O
PICK RB COMPLETE  [AUTO READY <D00006.04>
b357 a365 a368
PLUNGER
D6.04
PICK
PLUNGER END
D6.04 D11.00 D1.01 D4.04 D6.05 D5.05 PLUNGER DOWN
— —— —— — ——F O
PICK PLUNGERUP  PLUNGER UN |AUTO READY  PLUNGER <D00005.05>
a371 a375 a695
PLUNGER END  END DOWN END
D5.05
__| Ii
PLUNGER
DOWN
D5.05 D11.01 D1.01 D4.04 D6.05 PLUNGER DOWN END
__| 1 || 1M || )
I Lkl " 4) 1 A 4 <D00006.05>
PLUNGER PLUNGER PLUNGER UN  |AUTO READY
b373 a378 a381
DOWN DOWN END
D6.05
— |
PLUNGER
DOWN END
D6.05 D11.01 D1.01 D4.04 D6.06 TOO11 D5.06 PLUNGER CLAMP
— —— R R IPL P AT AIAS
PLUNGER PLUNGER PLUNGER UN  |AUTO READY  PLUNGER <D00005.06>
a384 a393 a610
DOWN END DOWN END CLANP END
D5.06 @MoV
{ (021) &1 D30
PLUNGER [OP1]
CLAMP [OPZ]
POSITION PLUNGER
<cD00030>
€213 ¢c223 c511 ¢c622
TIM
- 0011 #2
[OP1]
<T0011(bit)>
a388
[OP2]
D5.06 D11.01 D16.14 D4.04 D6.06 PLUNGER CLANP END
1 [t | oy
! Ll L b <D00006.06>
PLUNGER PLUNGER PLUNGER JAUTO READY
b386 a396 a399
CLAMP DOWN END COMPLETE
D6.06
— |
PLUNGER
CLANP END
D6.06 D11.01 D1.04 D4.04 D6.07 D5.07 PLUNGER UP
| || b1 | ',____/{/l: )
! LT el : : = <D00005.07>
PLUNGER PLUNGER PLUNGER UTO READY ~ PLUNGER UP
a402 a406 a691
CLANPEND  DOWN END CLAMP END



000021
(000406)

000022
(000412)

000023
(000423)

000024
(000428)

000025
(000435)

000026
(000441)

D5.07
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_| I[ N
PLUNGER UP
D5.07 D11.00 D1.04 D4.04 D6.07 PLUNGER UP END
— —— —— 1 | O
PLUNGER UP  PLUNGERUP  PLUNGER JAUTO READY <D00006.07>
. AP b404 a409 a412
D6.07
] } 4
PLUNGER UP
END
D6.07 D11.04 D4.04 D6.08 T0012 D5.08 PASTE SHAFT
— | e i
PLUNGER UP  ALLGRIPPER |AUTO READY  PASTE SHAFT <D00005.08>
a414 a423 a567
END uP END
D5.08 @mMov
___| l,___—__ (021) &6 D20
PASTE SHAFT [OP1]
[OP2]
POSITION NUMBER
<cD00020>
c095 ¢113 ¢131 ¢149 ¢167 ¢185 c203 c302 ¢362
c481 ¢541 ¢580
TIM
- 0012 #2
[OP1]
<T0012(bit)>
2418
[OP2]
D5.08 D13.1® D4.04 D6.08 PASTE SHAFT END
| )
=l ! \ ¢ <D00006.08>
PASTE SHAFT ~ RB COMPLETE |AUTO READY
b416 a425 a428 a553
D6.08
_| }_____.__ 4
PASTE SHAFT
END
D6.08 D11.02 D1.05 D4.04 D6.09 D5.09 SHAFT DOWN
= I A\ il 3F O
PASTE SHAFT ~ SHAFT UPEND SHAFTCLAMP |AUTO READY  SHAFT DOWN <D00005.09>
a431 a435 a704
END END
D5.09
__4 { =
SHAFT DOWN
D5.09 D11.03 D1.05 D4.04 D6.09 SHAFT DOWN END
I J' ; 1 { } O <D00006.09>
SHAFTDOWN ~ SHAFT DOWN  SHAFT CLAMP |AUTO READY 3
b433 a438 a441
END
D6.09
_{ } _
SHAFT DOWN
END
D6.09 D11.03 D1.05 D4.04 D6.10 T0013 D5.10 SHAFT UN
] F—— ——O0—
SHAFT DOWN ~ SHAFT DOWN  SHAFT CLAMP |AUTO READY  SHAFT UN <D00005.10>
a444 a453 a652
END END END
D5.10 @MoVv
__* Ir (021) &0 D33




SHAFT UN . [OP1]
[OP2]
POSITION SHAFT
<cD00033>
€233 ¢c243 ¢332 c663
TIM
L 0013 #2
[OP1]
<T0013(bit)>
a448
[OP2]
000027 D5.10 D11.03 D16.15 D4.04 D6.10 SHAFT UN END
(000453) —_‘l }——'i l'—_i } II Il O <D00006.10>
SHAFT UN SHAFT DOWN  SHAFT IAUTO READY ;
b446 a456 a459
END COMPLETE
D6.10
_____| gi 4
SHAFT UN
END
000028 D6.10 D11.03 D1.02 D4.04 D6.11 D5.11 SHAFT UP
(000459) ——_—' } I I I } JI } % O <D00005.11>
SHAFT UN SHAFT DOWN  SHAFT UN JAUTO READY  SHAFT UP END 5
a462 a466 a700
END END
D5.11
_____{ { 4
SHAFT UP
D5.11 D11.02 D1.02 D4.04 D6.11 SHAFT UP END
000029
©0o0466) —1 | ==} H ol | { | O <D00006.11 >
SHAFT UP SHAFT UPEND  SHAFT UN IAUTO READY 3
b464 2469 a472
D6.11
— | ]
SHAFT UP END
D6.11 D11.04 D4.04 D6.12 TO0014 D5.12 PASTE PLUNGER
000030 | i | | A A
(000472) — | | | ey — oy i £ <D00005.12>
SHAFTUP END ALL GRIPPER  |AUTOREADY  PASTE ?
ad474 a483 a568
uP PLUNGEREND
D5.12 @MoV
._| !_____—.._ (021) &7 D20
PASTE [OP1]
PLUNGER [OP2]
POSITION NUMBER
<cD00020>
€095 c113 ¢131 ¢149 c167 ¢185 c203 c302 c362
c421 ¢541 ¢580
TIM
L 0014 #2
[OP1]
<T0014(bit)>
a478
[OP2]
000031 D5.12 D13.15 D4.04 D6.12 PASTE PLUNGER END
I~ 1 e )
(000483) — | L & ©) <D00006.125
PASTE RB COMPLETE  |AUTO READY
b476 a485 a488
PLUNGER
D6.12
_._{ I__—__ 4
PASTE
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000032
(000488)

000033
(000495)

000034
(000501)

000035
(000513)

000036
(000519)

000037
(000526)

(5

PLUNGER END
D6.12 D11.00 D1.04 D4.04 D6.13 D5.13 PLUNGER DOWN
f =l — it <D00005.13>
PASTE PLUNGERUP  PLUNGER IAUTO READY  PLUNGER L
a491 a495 a696
PLUNGER END  END CLAMP DOWN END
D5.13
— |
PLUNGER
DOWN
D5.13 D11.01 D1.04 D4.04 D6.13 PLUNGER DOWN END
1 Jial B o)
——| [ e el %
PLUNGER PLUNGER PLUNGER JAUTO READY <D00006.13>
b493 a498 a501
DOWN DOWNEND  CLAMP
D6.13
__| ii
PLUNGER
DOWN END
D6.13 D11.01 D1.04 D4.04 D6.14 T0015 D5.14 PLUNGER UN
— —— —— — ——=A— =0
PLUNGER PLUNGER PLUNGER JAUTO READY  PLUNGER UN <D00005.14>
a504 a513 a611
DOWN END DOWN END CLAMP END
D5.14 @MoV
— | (021) &0 D30
PLUNGER UN [OP1]
[OP2]
POSITION PLUNGER
<cD00030>
€213 c223 c391 c622
TIM
B 0015 #2
[OP1]
<T0015(bit)>
a508
[OP2]
D5.14 D11.01 D16.14 D4.04 D6.14 PLUNGER UN END
B L] | | | O—— <b00006.14>
PLUNGER UN  PLUNGER PLUNGER JAUTO READY S
b506 a516 a519
DOWN END COMPLETE
D6.14
—
PLUNGER UN
END
D6.14 D11.01 D1.01 D4.04 D6.15 D5.15 PLUNGER UP
—— —— - ——F O
PLUNGER UN  PLUNGER PLUNGER UN  |AUTO READY ~ PLUNGER UP <D00005.15>
a522 a526 a692
END DOWN END END
D5.15
e
PLUNGER UP
D515 D11.00 D1.01 D4.04 D6.15 PLUNGER UP END
— | O
I e
PLUNGERUP  PLUNGERUP  PLUNGER UN  |AUTO READY <D00006.15>
b524 a529 a532
END
D6.15
f
PLUNGER UP



END
000038 D6.15 D11.04 D4.04 D4.08 TO016 D4.07 RB HOME
| | i | 5 P
(000532) — | L) 1T ,c/r (R § \J
PLUNGERUP  ALLGRIPPER |AUTOREADY  RBHOMEEND <D00004.07>
a534 a543
END upP
D4.07 @moV
_l I__.___— (021) &1 D20
RB HOME [OP1]
[OP2]
POSITION NUMBER
<cD00020>
c095 c113 131 149 ¢167 ¢185 c203 c302 362
c421 c481 c580
TIM
B 0016 #2
[OP1]
<T0016(bit)>
a538
[OP2]
000039 D4.(:7 D1| 3.|15 DI4.?4 Dﬁga RB HOME END
(000543) I = 1T \ <D00004.08>
RB HOME RB COMPLETE |AUTO READY 3
b536 a545 a548
D4.08
___{ I_____ i
RB HOME END
000040 D4.(38 D31.|04 D|14(?1 D|1 .?2 Di.gS CYCLE END
(000548) 1 | = 1 | 1| O <D00004.05>
RB HOME END  ALL GRIPPER PLUNGER UN SHAFT UN K
a265 b271
uP
D6.08 @++
000041
(000553) — | (50) D100
PASTE SHAFT SELECT COL
END <cD00100>
€258 282 285 288 c291 ¢555 ¢556
>= @moV
E (325) (021) &1 D100
D100 [OP1]
& [OP2]
[OP1] SELECT COL
SELECT COL
<cD00100>
[OP2] €258 282 285 288 c291 ¢554 555
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000000
(000558)

000001
(000571)

000002
(000576)

[Program Name : Project]

[Section Name : RB]

CHCEK POSITION RB

D12.00

D1.00
| =

D14.00

—|

RB HOME

D12.01

___||___

RB COL1

D12.02

__"__

RB COL2

D12.03

____||____

RB COL3

D12.04

_._+|___

RB COL4

D12.05

__lf—

RB PASTE
SHAFT

D12.06

_____Il____

RB PASTE
PLUNGER

D5.00

__IF___

PICK SHAFT

D5.04

—

PICK
PLUNGER

D5.08

___||.___

PASTE SHAFT

D5.12

T
MC GOOD

e

PASTE
PLUNGER

3331.06

3331.12
]

3331.14

3231.15

D14.01
(>

I
MOVE (RB)

D14.01

L |
SV-REA

D14.00
Il

(Faml |
i8]
RB ALARM

| |
=]
SV-ON

D14.02
720

— |

RB READY

D14.02

IS ]
RB START

_||_.__

RB BIGIN

RB START

<D00014.00>
a578

RB READY

<D00014.01>
a576

RB BIGIN

<D00014.02>
a577 a582

ANDW
(034)

D20 #3F

D21

77

[OP1]
POSITION NUMBER

<cD00020>

c095 ¢113 ¢131 ¢149 167 c185 c203 ¢302 c362




000003
(000582)

000004
(000584)

€421 c481 c541

[OP2]

[OP3]

POSITION NUMBER

<cD00021>
c600
<D00021.00>
a708
<D00021.01>
a710
<D00021.02>
a712
<D00021.03>
a714
<D00021.04>
a716
<D00021.05>
a718

D14.02

TIM

0001 #1

[OP1]
<T0001(bit)>
a584

[OP2]

— |

RB BIGIN

T0001 D14.04

ANDW
(034)

3331 #3F

D22

D14.03
(%)

1l - s

STOP SIGNAL

3331.11 T0002
]|

D14.04

: e

PEND (RB)

D14.04

[OP1]

RB DATA

<3331.06>
b571 b598
<3331.11>
b589 a599
<3331.12>
a572

<3331.14>
a573

[OP2]

[OP3]

POSITION CHECK

<cD00022>
029 c600

RB MOVE

<D00014.03>
a706

STOP SIGNAL

<D00014.04>
b586 a590 a603

: — |

ISTOP SIGNAL

3331.06 3331.11 = D14.04
|

TIM

0002 #1

D14.05
)

B ,F_ | —| (300 |
MOVE (RB) PEND (RB) D21 TOP SIGNAL
D22

[OP1]

POSITION
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[OP1]
<T0002(bit)>
a593

[OP2]

RB COMPLETE

<D00014.05>
a601 a605




NUMBER

[OP2]
POSITION
CHECK
D14.05
L lﬁ 4
RB COMPLETE
D14.05 D13.15 RB COMPLETE
000005 N =N
(000605) TBjOM'p ok O <D00013.15>
a096 a114 a132 a150 a168 a186 a204 a304
a364 a424 a484 a544

79



[Program Name : Project]
[Section Name : PLUNGER]
(Oggggg) D15.|00 DI1.(I)0 D1/7-§00 PLUNGER START
0 _‘ I Rt ),
PLUNGERUN  [MC GOOD <D00017.00>
a620
D15.01
e _
PLUNGER
CLAMP
D5.06
1 _
PLUNGER
CLAMP
D5.14
— :
PLUNGER UN
000001 3600.08 3600.10 3600.14 D17.01 PLUNGER READY
(1ol 1] @
(000614) ——=F {1 { | O
PLUNGER PLUNGERSET  PLUNGER <D00017.01>
a618
BUSY ON EMG
(Ooggﬁ)g) D1 7'91 D1' 7-|00 D%OZ PLUNGER BEGIN
00 _| I e U
PLUNGER PLUNGER <D00017.02>
a619 a624
READY ISTART
D17.02 ANDW
1! } (034) D30 #3F D31
PLUNGER [OP1]
BEGIN POSITION PLUNGER
<cD00030>
€213 c223 ¢c391 511
[OP2]
[OP3]
POSITION PLUNGER
<cD00031>
c641
<D00031.00>
a722
<D00031.01>
a724
<D00031.02>
a726
<D00031.03>
a728
<D00031.04>
a730
<D00031.05>
a732
TIM
B 0003 #1
[OP1]
<T0003(bit)>
a626
[OP2]
D17.02 ANDW
(888223) — | (034) 3600 #1F D32
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000004
(000626)

000005
(000646)

PLUNGER [OP1]
BEGIN PLUNGER DATA
<3600.00>
b024 a033
<3600.08>
b614 a631
<3600.10>
a615
<3600.11>
a640
<3600.14>
a616
[OP2]
[OP3]
PLUNGER CHECK
<cD00032>
c641
T0003 D17.04 D17.03 PLUNGER MOVE
ok =EF O
STOP SIGNAL <D00017.03>
a734
3600.08 T0004 D17.04 STOP SIGNAL
L | I Y N\
B { | ) <D00017.04>
PLUNGER
b628 a632 a644
BUSY
D17.04 TIM
L — | 0004 #1
STOP SIGNAL [OP1]
<T0004(bit)>
a635
[OP2]
3600.11 = D17.04 D17.05 PLUNGER COMPLETE
- il g P i — g &
D31 STOP SIGNAL <D00017.05>
D32 a642 a646
[OP1]
POSITION
PLUNGER
[OP2]
PLUNGER
CHECK
D17.05
- _{ }______
PLUNGER
COMPLETE
D17.05 D16.14 PLUNGER COMPLETE
1 It
! T <D00016.14>
PLUNGER
a214 a224 a395 a515
COMPLETE

81




000000
(000649)

000001
(000655)

000002
(000659)

000003
(000665)

[Program Name : Project]

[Section Name : SHAFT]

82

D15.02 D1.00 D18.00 SHAFT START
| || @)
— | [} A <D00018.00>
SHAFT UN MC GOOD
a661
D15.03
_‘ |___
SHAFT CLAMP
D5.02
._l }.____
SHAFT CLAMP
D5.10
___I |__
SHAFT UN
3610.08 3610.10 3610.14 D18.01 SHAFT READY
|1 1| I
e W 1 o <D00018.01>
SHAFTBUSY  SHAFTSETON SHAFT EMG
a659
D18.01 D18.00 D18.02 SHAFT BEGIN
l | 'S
SHAFT RIEADV SHAF]T °.|TART ol <D00018.02>
) a660 a665
D18.02 ANDW
___| *.___ (034) D33 #3F D34
SHAFT BEGIN [OP1]
POSITION SHAFT
<cD00033>
€233 ¢243 ¢332 c451
[OP2]
[OP3]
POSITION SHAFT
<cD00034>
682
<D00034.00>
a736
<D00034.01>
a738
<D00034.02>
a740
<D00034.03>
a742
<D00034.04 >
a744
<D00034.05>
a’746
TIM
B 0005 #1
[OP1]
<T0005(bit)>
ab67
[OP2]
D18.02 ANDW
.___I F (034) 3610 #1F D35
SHAFT BEGIN [OP1]
SHAFT DATA
<3610.00>
b026 a035




000004
(000667)

000005
(000687)

<3610.08>
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b655 a672
<3610.10>
a656
<3610.11>
a681
<3610.14>
a657
[OP2]
[OP3]
SHAFT CHECK
<cD00035>
682
T0005 D18.04 D18.03 SHAFT MOVE
| 21| N
' - “ <D00018.03>
STOP SIGNAL
a748
3610.08 T0006 D18.04 STOP SIGNAL
L _| | £ ~
- 1T ~ <D00018.04>
ISHAFT BUSY
b669 a673 a685
D18.04 TIM
L _i |r 0006 #1
STOP SIGNAL [OP1]
<T0006(bit)>
ab76
[OP2]
3610.11 = D18.04 D18.05 SHAFT COMPLETE
- — e alh={ak O
D34 STOP SIGNAL. <D00018,05>
D35 a683 a687
[OP1]
POSITION
SHAFT
[OP2]
SHAFT CHECK
D18.05
i _‘ I________
SHAFT
COMPLETE
D18.05 D16.15 SHAFT COMPLETE
] 7=
=il o <D00016.15>
SHAFT
a234 a244 a336 a455
COMPLETE



000000
(000690)

000001
(000694)

000002
(000698)

000003
(000702)

000004
(0007086)

000005
(000708)

000006
(000710)

000007
(000712)

[Program Name : Project]

[Section Name : Output]

D10.00

3215.11
)

— |

PLUNGER UP

D5.07

.._‘I._

PLUNGER UP

D5.15

_{i___

PLUNGER UP

D10.01

— |

S

3215.10
()

PLNUGER
DOWN

D5.05

r————*lF—

PLUNGER
DOWN

D5.13

_||.___

PLUNGER
DOWN

D10.02

N

3215.13
{2

— |

SHAFT UP

D5.03

|,___

SHAFT UP

D5.11

T

SHAFT UP

D10.03
|

b

3215.12
7Y}

1}

SHAFT DOWN

D5.01

__{}_

SHAFT DONW

D5.09

__{}_..__

SHAFT DOWN

A

ROBO CYLINDER

D14.03

3231.13
)
Y

— |

RB MOVE

D21.00

3231.00

©)

— |

D21.01

3231.01

— |

D21.02
|

oL{e

e it
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PLUNGER UP

PLNUGER DOWN

SHAFT UP

SHAFT DOWN

POSITION START



000008
(000714)

000009
(000716)

000010
(000718)

000011
(000720)

000012
(000722)

000013
(000724)

000014
(000726)

000015
(000728)

000016
(000730)

000017
(000732)

000018
(000734)

000019
(000736)

000020
(000738)

000021
(000740)

000022
(000742)

000023
(000744)

000024
(000746)

000025
(000748)

000026
(000750)

D21.03 3231.03
| T
I S
D21.04 3231.04
__{ | )
I L
D21.05 3231.05
1 M)
S . N\
CF113 3231.12
— | )
i S
P_On
Always ON
Flag
PLUNGER
D31.00 3400.00
_{ | )
I S
D31.01 3400.01
_____{ | X
I N\
D31.02 3400.02
‘ 1 7~
I Rt
D31.03 3400.03
f | )
I L
D31.04 3400.04
H | ~
I p
D31.05 3400.05
___| | )
! \J
D17.03 3400.10
— | O
PLUNGER
MOVE
SHAFT
D34.00 3410.00
1 )
'_“{ I &/
D34.01 3410.01
1 <),
I N
D34.02 3410.02
1 Vip
I X/
D34.03 3410.03
1 <@
I N
D34.04 3410.04
___{ | M)
I \ &1
D34.05 3410.05
_{ | &)
I S
D18.03 3410.10
o @,
SHAFT MOVE
END

(001)
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ROBO Cylinder
RCP3 Actuator
Slider Type

Operating Manual
— 77 EighteenthEdition—— S~

Motor coupling types:  [Slim Small ROBO Cylinders] SA2AC/SA2BC
SA3C/SA4C/SA5C/ISABC

Motor reversing types: [Slim Small ROBO Cylinders] SA2AR/SA2BR
SA3R/SA4R/SA5R/SAGR

IAl America, Inc.
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1.2 Specifications

1.2.1 Speed
Speed limits (Unit: mm/s)
Model Lead |Minimum Stroke [mm]
Motor type
name [mm] | Speed | 25 [ 50 | 75 | 100 | 125 | 150
1 1.25 50 . R
SA2AC,
S| e 2 25 100 . B
4 5.0 180 | 200
2 25 100
SA2BC,
| 20P 4 5.0 180 200
6 757 | 180~[ 20D 300

The maximum speed may not be reached depending on the acceleration/deceleration setting.

Speed limits (Unit: mm/s)

Model Lead |Minimum Stroke [mm]
Motor type
name [mm] | Speed | 50 |100]150|200|250]300|350|400]450|500|550]600|650|700|750] 800
2 25 100 N/ &bl NP7 R - | -
SA3C, N (P s W DY o |
s 28P 4 5.0 200
6 75 300 N RO s k- el LY - | -
b5 o '3-1g 125 NTICTEN - | -
S’Z‘”'RC’ 35P 5 6.25 250 NS - -
10 125 380 500 ) ) S F B B
3 3.75 150 140[120[105] 90 | 80
sggc, 42P 6 75 300 285|245|210|185[ 165
12 15 |380]540 600 570|490(425(370|330
380|540|660]770[860|940] 1000 910|790|690|610
SAsC | 42p 20 25 b, N
380(540(660| 770|800 (Stroke 250 to 650, vertically installed) 790(690|610
3 3.75 150 140[120[105[ 90 | 80
S’QGRC' 42P 6 75 300 285|245|210| 185|165
12 15 |380[540 600 570|490|425(370|330
380|540|660770]860] 940 1000 910|790[690610
SA6C | 42P 20 25 e
380(540/660 | 770[800 (Stroke 250 to 650, vertically installed) |790]690(610

The maximum speed may not be reached depending on the acceleration/deceleration setting.

16
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[Controllers (without “H” at the end of the model number)]

Motor Lead Rated acceleration Speed Payloads
type (mm) (G) (mm/s) (kg)

25
50

Horizontal 0.2 [ 10
100

125
3 150
25
50
75 4
100
125
150 2
50
100
150 8
200

250
SA5C
42P 300 6

SA5R 6 =5

100
150 2
200
250
300 i
100
200 6
300
400 4
500 3
600 2
100
200
300
400
500
600

If the stroke is long, the maximum speed may be lower than the applicable speed shown in the table.
[Refer to 1.2.1, “Speed.”]

Model

Vertical 0.2

Horizontal 0.3

Vertical 0.2

Horizontal 0.3

12

Vertical 0.2

0.5

22
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1.2.3 Drive system

No. of encoder Ball Screw and Lead Screw Type
Model name | Motor type | Lead [mm] -
pulses Type Diameter Accuracy
1
Lead screw
SA2A 20P 2 Rolled $10mm Cc10
4
= Lead
ead screw
SA2B 20P 4 Rolled $10mm C10
6
2
Ball screw
SA3 28P 4 Rolled $6mm C10
6
2 800
Ball screw
SA4 35P 5 Rolled $8mm C10
10
3
6 Ball screw
SA5 42P 1% Rolled $10mm C10
20
3
6 Ball screw
SA6 42P ! Rolled $10mm C10
20
32
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1.2.5 Relation between Current Limit Value and Pressing Force

Note SA2AC, SA2BC, SA2AR and SA2BR cannot perform pressing.
RCP3 SA3 RCP3 SA4 RCP3 SA5, 6
Cuitranit Push | Push | Push Push Push Push Push Push Push Push
Limit force | force | force force force force force force force force
(%) Lead2 |Lead 4 |Lead 6 |Lead2.5| Lead 5 |Lead 10| Lead3 | Lead6 | Lead 12| Lead 20
(N) (N) (N) (N) (N) (N) (N) (N) (N) (N)
30 50 25 16 100 50 25 160 80 40 20
40 70 35 23 130 65 325 195 100 50 27
50 90 45 30 160 80 40 230 120 60 34
RCP3 Slider Type Push Force RCP3 Slider Type Push Force
SA3 SA4
100 ‘ 200 i
|
e | e . N
‘g’)’ 60 |- ‘ \E’: "/c
é 20 ; é 50 geaém ol
0 j r 0 : "
1 25 30 85§ @0y 454 50°"A55 25 U0, ) 95540 Yadh5, GO Wsh |
| Current limit (%) Current limit (%) :
RCP3 Slider Type Push Force
SA5, SA6
250
| Lead 3
200 |- ‘ // il
2 —
EailB A\ Vi 7 -
° | 16
S 100 | e ey
@ // Llead 12
a 50 e
5 \ e Lead 20
25 30 35 40 N\ &0 . 55 |

Current limit (%)

. The relation of the current limit and the pressing force is a reference when assuming
the speed is 20mm/s.

2. There is a little variance in the actual pressing force.The variance of the pressing force

becomes large when the current limit value is low.

3. Use the product within the range in the graph for the current limit value. Pressing force

will not be stable if used below 30%. even a case that it would not operate. The product
cannot be used above 50%. Doing so may cause degradation in the motor coil
insulation by heat radiation, which results in shortening the product life.

4. For the CON system controllers such as PCON, when the approach speed (setting in

the position table) to the pressing start position is 20mm/s or less, pressing is performed
at the approach speed. In such a case also the pressing force will be unstable. In such
cases, check in advance that the actuator can be used with no problem before omit
using. For the SEL system controllers such as MSEL, pressing operation is performed
at the speed setin PAPR Command regardless of the approach speed to the pressing
start position.

34
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB,
DCON-CA/CB/CGB

3.1

Operation Modes and Functions

DeviceNet

ACON, PCON, DCON controllers (hereinafter referred to as “IAl controllers”) supporting DeviceNet can be
operated in a desired operation mode selected from the following five modes.

w
Operation Modes and Key Functions ‘J?,
: Remote I/O Position/simple . : Remote 1/0 o
Key function o B Half direct mode | Full direct mode ota:D ?’
Number of pecupied 1CH 4CH 8CH 16CH CH z
bytes 8
Operation by position = o
data specification s Q& 7 Q X o}
Direct o
speed/acceleration X X o o) X 0
specification g
Push-r_notlon o o o o e g
operation S
Current position read X () (e) o) o) o
Current speed read x x o o X g
Operation by.posfuon - > % ¥ 5 =
number specification E
Completed position 3 2 \ 5 o o)
number read 8
Maximum position o
ahle sa 512 768 Not used Not used 512 g
(*1) The actuator is operated by specifying all position data, other than positions, using position numbers. m
o
[1] Remote I/0 mode: In this mode, the actuator is operated by PIOs (24 V I/Os) via DeviceNet communication. 8
Number of occupied bytes: 1CH z
o
5
ACON, PCON, DCON w
ACON, PCQN’ DCQN supporting DeviceNet o
not supporting DeviceNet oy b
PLC S BLC B o
T . T ) e
T Flat cable cable

PIO connection DeviceNet connection e

83
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3.5 Selecting (Setting) the Operation Mode

The operation mode is set using a parameter.

Set the mode selector switch on the front panel of the controller to the MANU position, and set parameter No. 84,
“FMOD: Fieldbus operation mode” using the RC PC software™*® " (V6.00.05.00 or later). (Refer to 3.10,
“DeviceNet Parameters.”)

(Note 1) Refer to operation manual of RC PC Software for the applicable version.

Set value Operation mode Number o_f pEtined
stations
0 (Factory setting) Remote /0 mode 1CH
1 Position/simple direct mode 4CH
2 Half direct mode 8CH
3 Full direct mode 16CH
4 Remote /0 mode 2 6CH

* If any other value is entered, an excessive input error will occur.

3.6  Setting the Node Address

The node address is set using a parameter.
Set parameter No. 85, “NADR: Fieldbus node address” using the RC PC software. (Refer to 3.10, “DeviceNet

Parameters.”)

Allowable setting range: 0 to 63 (The parameter has been set to “63” at the factory.)

(Note) Exercise caution to avoid node address duplication.
The nodes (controllers) are assigned in the order of their node address in the remote I/O address areas of
the PLC. (This is when the mount assignment mode is selected. A different rule applies when a

configurator is used.)
For details, refer to the operation manuals of the master unit and PLC installed in the master unit.

(Note) The baud rate is automatically set to the same value as the baud rate set in the master. Accordingly, you
need not set the baud rate.

(Note) After you have set the parameter, reconnect the controller power and return the mode selector switch on
the front panel of the controller to the AUTO position. If the switch remains in the MANU position,
operation by the PLC cannot be performed.

90
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3.7.2 Remote I/O Mode (Number of Occupied Channel: 1)

In this mode, the actuator is operated by specifying position numbers, just like you do when P1Os (24-V I/Os) are
used.

Set position data using the RC PC software or teaching pendant.

The number of available positions is determined by the setting of parameter No. 25, “PIO pattern.”

The I/O specifications for each PIO pattern are shown below. (For details, refer to the operation manual for the
controller.)

Value set in

parameter No. 25 Operation mode /0 specification

0 Positioning mode | 64 positioning points and two zone output points are available.

1 Teaching mode |64 positioning points and one zone output point is available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.

256-point mode | 256 positioning points and one zone output point is available.

512-point mode | 512 positioning points are available. There are no zone outputs.

HlIWIN

Solenoid mode 1 | 7 positioning points and two zone output points are available.
A direct operation command can be issued for each position
number.

A position complete signal is output for each position number.

5 Solenoid mode 2 | 3 positioning points and two zone output points are available.
The actuator is operated by specifying forward, backward and
intermediate position commands.

A position complete signal is output separately for the front end,
rear end and intermediate position.

The key ROBO Cylinder functions that can be controlled in this mode are summarized in the table below.
O: Supported / X: Not supported

@
>
(2]
O
=
(L)
2
(2]
w
(¢}
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PIO patterns
: : 0: 1: 2: 3: 4: 5:
ROED Cvinden iy Positioning | Teaching |256-point |512-point |Solenoid | Solenoid
mode mode mode mode mode 1 mode 2

Home-return operation O o (©) ®) ©) X
Positioning operation ©) O O ©) O O
Speed and : ) o o 0 o o 0
acceleration/deceleration setting
Pitch feed (inching) O ©) ®) O O ®)
Push-motion operation O ©) O O O X
Speed change during movement O ©) ®) O O ©)
Operatlor) at different _ o o o o o o
acceleration and deceleration
Pause O ©) S) ©) ®) Q1)
Zone signal output ©) ©) O X O @)
PIO pattern selection (set by a o o o o o o
parameter)

(*1) This function is supported when parameter No. 27, “Move command type” is set to “0.”
The actuator can be paused by turning the move command OFF.
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(3) I/O signal assignments

The signals assigned to the controller’s I/0 ports vary depending on the setting of parameter No. 25.
(For details, refer to the operation manual for the controller.)

Setting of Parameter No. 25
s Teaching mode 256-point mode
Positioning mode (standard) (teachin% type) (256-point type)
0 1 2
Port : 7 7 w
Category K Symbol Signal name Symbol Signal name Symbol Signal name >
0 PC1 PC1 PCi 8
1 PC2 PC2 PC2 4
2 PC4 Command position PC4 Command position PC4 o
3 PC8 number PC8 number PC8 2
4 PC16 PC16 PC16 Command position 8
5 PC32 PC32 PC32 number S
PLC Teaching mode o
6 - MODE | command (operation PC64 Y
outpuE Not available. mode) o]
AC—BN 7 - JISL Jog/inch switching PC128 8
PCON, 8 - JOG+ +Jog - Not available. >
DCON, 9 BKRL | Forced brake release JOG- -Jog BKRL | Forced brake release e}
input 10 RMOD Operation mode RMOD Operation mode RMOD Operation mode >
11 HOME Home return HOME Home return HOME Home return (2]
12 *STP Pause *STP Pause >STP, Pause Ly
CSTR/ Positioning g
13 CSTR Positioning start PWRT start/position-data CSTR Positioning start >
read command (9]
14 RES Reset RES Reset RES Reset E
15 SON Servo ON command SON Servo ON command SON Servo ON command o
0 PM1 PM1 PM1 (2]
1 PM2 PM2 PM2 @
2 PM4 Completed position PM4 Completed position PM4 8
3 PM8 number PM8 number PM8 Completed position M
4 PM16 PM16 PM16 number m
5 PM32 PM32 PM32 w}
6 MOVE Moving signal MOVE Moving signal PM64 8
7 ZONE1 Zone 1 MODES | Teaching mode signal | PM128 Z
8 PZONE/Z Position zone/ PZONE/Z Position zone/ PZONE/Z Position zone/ e}
ACON, ONE2 Zone 2 ONE1 Zone 1 ONE1 Zone 1 >
PCON, Operation mode Operation mode Operation mode (2]
DCON 9 RMDS s status P > status DS : status g
O‘fl’t 10 | HEND |Home retum complete| HEND Hyne ;f:t‘;m HEND Hgg"mep'lztt‘g" o
PLC input o Position complete -2
11| penp | Postion compig 5@{% signal/positionp-data PEND | | Bosficncomples
g el read complete Sl
12 SV Ready SV Ready SV Ready
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
Load output Load output
LOAD/ : LOAD/ 2
15 Mo 0| TRQS/ juagment *ALML | Lighteror status | TRQS/ Judgroenty
“ALML ; torque level/ *ALML : torque level/
Light error status Light error status

The signals indicated by * are ON in a normal state.
The signals denoted by “Not available” are not controlled (their ON/OFF status is indeterminable).
Note 1 For ACON and DCON, the signals change as explained below;

ACON : *BALM (Battery Alarm) / *ALML (Light error status)

DCON : *ALML(Light error status)
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Doc. no. LEHZ-OM00216

PRODUCT NAME

Electric Gripper

MODEL/ Series / Product Number

LEH Series

Applicable models: LEHZ(J), LEHF, LEHS

; ZZQ (2 Finger Type) é ZZ& (2 Finger Type)

eStandard eStandard / LEHF Series
/ LEHZ Series

eWith Dust Cover
/ LEHZJ Series

é ZL’& (3 Finger Type)

eStandard / LEHS Series

<Controller>

LEC Series

This manual describes the actuators operation in combination with the LEC*6 series controllers.
Refer to the manual relevant to the controller being used for full operating instructions.

SMC Corporation
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2. Electric Gripper/LEHZ Series

2.1 LEHZ Series / Standard

2.1.1 Specification

Model LEHZ10 LEHZ16 | LEHZ20 | LEHZ25 | LEHZ32 | LEHZ40
Stroke/both sides [mm] 4 6 10 14 22 30
Lead [mm] 251/73 249177 246 /53 243148 242139 254 /43
(3.438) (3.234) (4.642) (5.063) (6.205) (5.907)
Gripping force F 52 84
40 to 100%[N] N ) Besle Staid P to 130 t0 210
Note3) | Compact 2106 | 3to8 11t0 28 E E
Opening/closing speed [mm/s] 5to 80 5to 100 5to 120
Gripping speed [mm/s]°'® 2 Nete'3) 5 to 50 5to 50 5 to 50
c Actuation type Slide screw and Sliding cam
0 Finger guide type Linear guide (No circulation)
3 Repeated length determination +0.05
b= accuracy [mm] "™® it
Q Finger backlash/
? one side[mm] Note 5) 0.25 or less 0.5 or less
e Repeatability [mm] "' +0.02
= Positioning repeatability/
<'7:’ one side[mm] £0.05
Lost motion/one sidefmm] o ") 0.25 or less 0.3 or less
Impact resistance/vibration resistance
[m/seczl Note 8 150/30
Max. operating frequencyfc.p.m] 60
Operating temperature range [°C] 5to 40
Operating humidity range [%RH] 90 or less (No condensation
: Basic 165 220 430 585 1120 1760
Weight [g] Compact 135 190 365 520 E :
Motor size 020 028 042
0 Motor Step motor (Servo 24VDC)
o Encoder :
§ (Angular displacement sensor) Incremental A/B phase (800 pulse/rotation)
% Rated voltage[VDC] 24 +10%
®| Power consumption :
e /Standby power Basic 117 28/15 34/13 36/13
.21 consumption when
5 operatingW] " 9) Compact 8/7 22/12 - -
D =
i Max. lnstantanequs Basic 19 51 57 61
power consumption
wiNete 10 Compact 14 42 : =

Note 1) Gripping force should be from 10 to 20 times the workpiece weight. Moving force should be 150% when releasing the

workpiece.Gripping force accuracy should be +30%(F.S.)for LEHZ10/16, +25%(F.S.)for LEHZ20/25 and +20%(F.S.) for
LEHZ32/40. Gripping with heavy attachment and fast pushing speed, may not reach the product specification. In this case,
decreace the weight and lower the pushing speed.
Note 2) Pushing speed should be set within the range during pushing (gripping) operation. Otherwise, it may cause malfunction.
The opening/closing speed and pushing speed are for both fingers. The speed for one finger is half this value.
Note 3) The speed and force may change depending on the cable length, load and mounting conditions. Furthermore, if the
cable length exceeds 5 m, then it will decrease by up to 10% for each 5 m. (At 15 m: Reduced by up to 20%)
Note 4) Repeated length measurement accuracy means dispersion (value on the controller monitor) when the workpiece is

repeatedly held in the same position.

Note 5) There will be no influence of backlash during pushing (gripping) operation. Make the stroke longer for the amount of

backlash when opening.

Note 6) Repeatability means the variation of the gripping position (workpiece position) when the gripping operation is repeatedly
performed by the same sequence for the same workpiece.

Note 7) Areference value for correcting an errorin reciprocal operation. (In case of positioning operation.)

Note 8) Impact resistance: No malfunction occurred when the gripper was tested with a drop tester in both an axial direction
and a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)
Vibration resistance: No malfunction occurred in a test ranging between 45 to 2000 Hz. Test was performed in both an
axial direction and a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)

Note 9) The power consumption (including the controller) is for when the gripper is operating.
The standby power consumption when operating is for when the gripper is stopped in the set position during operation,
including the energy saving mode when gripping.

Note 10) The maximum instantaneous power consumption (including the controller) is for when the gripper is operating.

This value can be used for the selection of the power supply.

-10 -

SMC
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2.1.2 How to Order

Lewz [10) T2 (4

@ 6 @ ® 9 ®

L -RITeN L]

o @

@ size @ Motor size @ Motor cable entry @ Controller /Driver type *
10 Nit Basic Nil Basic (Entry on the left side) Nil Without controller
18 LNowl | Compact F Entry on the front side 6N LECPS NEN
20 i
Note) Size: 6P (Step date input type) PNP
bl 10, 16, 20, 25 only ® Actuator cable type*' N LECP1 NPN
:2 @ Lead Nil Without cable 1P (Program-less type) PNP
= [ e ] e
r
Bslc S e Stabr:da :l calzles ") MJ (CCHink direct input type) e
t [
R obotic type cables (Flexible type cables) AN LECPA NPN
@ 2fingers *1 The standard cable should be used on fixed parts. AP (Pulse input type) PNP
For using onmaving parts, select the robotic cable. IXCo
® Stroke (mm) *2 Fix the motor cable protruding from the actuator to keep cs (EtherNet/IP direct input type) &
St:::‘; to SBh it unmovable. For details about fixing method, refre to * For details about controllers/driver and compatible mators,
sides Wiring/Cables in the Electric Actuators Precautions. refer to the lers/ below.
4 10 @ U/O cable length [m] / 6+ 1% A% *
@® Actuator cable length [m) =]
6 16 ath fm] o Nil Without cable
10 20 Nil Without cable 8 8 1 15
14 25 1 15 A 10* 3 3
22 32 3 3 B 15* 5 5
30 40 5 5 c 20* Communication plug connector ~ MJ*
P d upon receipt of order. Nil None
(Only “Robotic type cables” can be selected.) s Straighttype
® Finger option T T branch type
Nil Basictype Number of axis, and type of power supply ~ C9*
A Side tapped mounting r 1 1 axis, DC24V I
*When "Without selected for type,
B Through-hole in opening VO cable, Communication plug connector,
| closing direction .
Number of axis, and type of power supply could not be selected.
c Flat type fingers
@ Controller./ Driver option
6% 1% A% MJ
Nil I Screw mounting type ]
D I DIN rail mounting type *
Cc9
[ 7 I Screw mounting type |
[ 8 | DINrail mounting type *
*DIN rail is notincluded, Order it separately.
- - For using on moving parts, select the robotic cable.
Finger option 1
Nil: Basic type A: Side tapped mounting B: Through-hole in opening  C: Flat type fingers

I closing direction

/\ Caution

The actuator body and controller are sold as a package.

<Be sure to check the following before use.>
(1) Check that actuator label for model number.
This matches the controller.

(2) Check Parallel /0 configuration matches (NPN or PNP).

If When only the actuator is purchased separately, confirm that the combination of the controller, which
you have and the actuator is compatible. / See 7.3/\Caution (1)onp. 42

LEHZ10K2-4

107




4. Electric Gripper/LEHS Series
4.1 Specification

Model LEHS10 LEHS20 LEHS32 LEHS40
Stroke/dia.J[mm] 4 6 8 12
255/76 235/56 235/40 235/ 40
Lead [mm] (3.355) (4.196) (5.875) (5.875)
Gripping forceN ) Basic 22t05.5 9to 22 36 to 90 5210 130
Note1)Note3
40to 100%[N] " Compact 14t03.5 7017 - 3
Opening/closing speed [mm/s 5to 70 5to 80 5to 100 510 120
Gripping speed [mm/s]'°® 2Note3) 5t0 50 51t0 50 5 to 50 510 50
Actuation type Sliding screw and Wedge cam
Repeated length determination
accuracy [mm] "% %0.05
Finger backlash/
radium[mm Note 5) 0.25 or less
Repeatability [mm] "0 +0.02
Positioning repeatability/
radium[mm] 0.05
Lost motion/radium[mm] "¢ /) 0.25 or less
Impact resistance/vibration
resistance [m/sec?] "**? 1adia
Max. operating frequency[c.p.m] 60
Operating temperature range [°C] 5to 40
Operating humidity range [%RH] 90 or less (No condensation)
Welhi Basic 185 410 975 1265
eight [g] Compact 150 345 2 5
Motor size o020 028 042
Motor Step motor (Servo 24VDC)
= Encoder :
[}
E (Angular displacement sensor) Incremental A/B phase (800 pulse/rotation)
= Rated voltage[VDC] 24 £ 10%
8| Power consumption .
i}
2 /Standby powdh Basic 1117 28/15 34/13 36/13
©| consumption when A A
§ operating[W] Note 9) Compact 8/7 22/12
| Max. instantaneous BaGio 19 51 57 61
power consumption
[\N]No!e 10)
Compact 14 42 = |

Note 1) Gripping force should be from 7 to 13 times the workpiece weight. Moving force should be 150% when releasing the
workpiece.Gripping force accuracy should be +30%(F.S.)for LEHS10,£25%(F.S.)for LEHS20 and +20%(F.S.)for LEHS32/40.
Gripping with heavy attachment and fast pushing speed, may not reach the product specification. In this case, decreace the
weight and lower the pushing speed.

Note 2) Pushing speed should be set within the range during pushing (gripping) operation. Otherwise, it may cause malfunction.
The opening/closing speed and pushing speed are for both fingers. The speed for one finger is half this value.

Note 3) The speed and force may change depending on the cable length, load and mounting conditions. Furthermore, if the
cable length exceeds 5 m, then it will decrease by up to 10% for each 5 m. (At 15 m: Reduced by up to 20%)

Note 4) Repeated length measurement accuracy means dispersion (value on the controller monitor) when the workpiece is
repeatedly held in the same position.

Note 5) There will be no influence of backlash during pushing (gripping) operation. Make the stroke longer for the amount of
backlash when opening.

Note 6) Repeatability means the variation of the gripping position (workpiece position) when the gripping operation is repeatedly

performed by the same sequence for the same workpiece.

Note 7) A reference value for correcting an error in reciprocal operation. (In case of positioning operation.)

Note 8) Impact resistance: No malfunction occurred when the gripper was tested with a drop tester in both an axial direction

and a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)
Vibration resistance: No malfunction occurred in a test ranging between 45 to 2000 Hz. Test was performed in both an
axial direction and a perpendicular direction to the lead screw. (Test was performed with the gripper in the initial state.)

Note 9) The power consumption (including the controller) is for when the gripper is operating.

The standby power consumption when operating is for when the gripper is stopped in the set position during operation,
including the energy saving mode when gripping.

Note 10) The maximum instantaneous power consumption (including the controller) is for when the gripper is operating.

This value can be used for the selection of the power supply.
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4.2 How to Order

Lews 101, IK[3H 18 [)~RITIeN (1]

®

®

type,

@ Size @ Motor size @ Actuator cable type*! @ 1/0 cable length [m] / 6% 1% Ax *
10 Nil Basic Nil Without cable Nit Without cable
2. LNet) | Compact s Standard cables 1 1.5
2 Note) Size: R | Robotic type cables (Flexible type cables)”” 3 3
bl 10,20, only, *1 The standard cable should be used on fixed parts. cg;mu"luﬂon Iu co“nedsor Mg
@ Lead For using on moving parts, select the robotic cable. ——Ln——_——Nil Nore
*2 Fix the motor cable protruding 1|.'0m the actuator to keep s Straighttype
it u:?movable, fnr details abc:ﬂ fixing method, Tafre to T T branch type
@3fingers e i e ecvicct 4 of axis, and type of power supply ~ C9*
B 1 axis. DC24V
® Actuator cable length [m] “When "Without Selastad for
® stroke (mm) Nil Without cable 8 8* VO cable, Communication plug connector,
Stroke to dia. Size 1 1.5 A 10* Number of axis, and type of power supply could not be selected.
4 10 3 3 B 15° o c -/ Driver option
6 20 5 5 c 20" 6% 1+ Ax MJ
O o [ cemomningios |
rail mounting type |
@® Controller [Driver type * C
® Motor cable entry Nit Without controller [EE ] Scre\y mount‘ingty .
| - Desio Entry on tho 1o eido) 6N LECPS NPN DN rsail i nlul inclﬂe’: .rzl.d";fnggx
E Entry on the front side 6P (Step date input type) PNP For using on moving parts, select the robotic cable.
R Entry on the right side N LECP1 NPN
1P {Program-less type) PNP
LECPMJ
g (CCHink direct input type) 3
AN LECPA NPN
AP (Pulse input type) PNP
JXC8
) (EtherNet/IP direct input type) ?

* For details about controllers/driver and compatible motors,
referto the

below.

/\ Caution

This matches the controller.

The actuator body and controller are sold as a package.
If When only the actuator is purchased separately, confirm that the combination of the controller, which

you have and the actuator is compatible. / See 7.3/A\Caution (1) on p. 42

<Be sure to check the following before use.>
(1) Check that actuator label for model number.

(2) Check Parallel 1/0 configuration matches (NPN or PNP).

(1

LEHS10K3-4
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Doc. no. LEC-OM00608

Operafion Manual

PRODUCT NAME

Step Motor Controller
(Servo / 24VDC)

MODEL / Series / Product Number .

LECPG6 Series

SMC Corporation

ZSNIC
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6. CN5: Parallel /0 Connector
6.1 Parallel I/O specifications

* Input specifications * Qutput specifications
No. Item Specification No. Item Specification
1 Input circuit Internal .c:rcu!t and photo 1 Output circuit Internal curcm.t and photo
coupler isolation coupler Isolation
o | Number of 11 inputs 2 | Number of outputs 13 outputs
inputs
Max. voltage between
3 | Voltage 24VDC +/-10% 3 Viominal 3o0vbe
4 Input current 3.5mA£20% (at 24VDC) 4 Max. output current 10mA supply/sink
when ON 5 | Saturation voltage 2.0V (Max.)
nput Low Voltage
threshoid 1MV @ 1.5mA

6.2 Parallel I/O type (NPN/PNP type)
There are two types of parallel I/O for this controller: NPN type (LECP6Noo-o) and PNP type

(LECP6Poz-o).
(1) Parallel /0 input circuit (same for both NPN and PNP type)

NPN type
(a) | rcom+1<A1)

(b) | INO(A3)-SVON(A13) (a) O
kQ

PNP tvoe 6.8kQ) 1 | | ;
43 (b) Ao

(a) | TCOM-1(A2) v %

Outside Inside of the controller

(b) | INOCA3)-SVON(A13)

(2) Parallel /O output circuit

NPN type
Inside of the controller i Outside
e W , o OUTO(BY)
‘5’ -ALARM(B13)
(w3
el 100
i 5 B rCOM-J
L (A2)
PNP type
Inside of the controller i Outside
-f % o | O rCOM+J
§$ e (A1)
=1
: 3 OUTO(B1)
-ALARM(B13)
oA
% S\MC
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6.3 The parallel 1/0 signal is detailed

B1.

Al

I/O cable

B13.. A13.
‘_—-—-
Connector for CN5 of the controller The end to be connected to a PLC, etc.
- Input terminal-
No. Function Description
A1 COM+ The terminal for the 24V of the 24VDC /O signal power.
A2 COM- The terminal for the OV of the 24VDC /O signal power.
A3 INO Bit no. to specify the step data
(Specify the number by combining On/Off of the terminals.)
Ad IN1
Example: (Bit no. to specify the step data no.3.)
AS N2 N5 | INa| IN3| N2 | INT] INO
fi 1N OFF | OFF | OFF | OFF | ON| ON
AT IN4 0 0 0 0 1 1 | «— Binary code
A8 IN5
A9 SETUP When SVRE (B11)is ON, the SETUP operation (return to origin operation) will be
performed. During the SETUP operation, BUSY (B7) will be turned ON and after
completion of the SETUP operation, SETON (B9) and INP (B10) will be turned ON.

A10 HOLD If HOLD input is ON during operation, the speed decreases at maximum deceleration
speed of the basic parameter until the actuator stops. The remaining stroke will be on
hold as long as HOLD is ON and when HOLD is turned OFF, the actuator restart to
travel the remaining stroke.

* When DRIVE or SETUP is ON:
DRIVE On hold
or
SETUP OFF
HOLD
Speed
/\Caution
1. As long as HOLD is ON, the DRIVE input will be disabled.
2. The output signals are rendered invalid whilst hold is in operation.

A1 DRIVE When DRIVE is tumed ON, the system scans the input INO to IN5 and starts the
operation of the actuator. Then, when this terminal is turned OFF, the number of the
active step data will be output via the terminals OUTO to OUTS5.

A12 RESET The terminal to reset the alarm and the operation. After RESET, the speed
decreases at maximum deceleration speed of the basic parameter until the actuator
stops. INP and OUTO0 to OUT5 will be tumed OFF (however, if the actuator is stopped
within the in-position range, the INP will be turned ON).

A13 SVON When SVON is ON, the servo motor will be turned ON.  When this is OFF, the servo
motor will be turned OFF."

*1 It may take about ten seconds from turning on SVON to SVRE turned on when after the power supply.
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Effective condition of the Parallel 1/0 signal

ondition | SETON SVRE BUSY

Signal name
SETUP

(Return to origin)

- ON | OFF(*1)

DRIVE
(Operation start
instruction)

ON ON -

(“ = It doesn't depend In the ON/OFF state of the each output signal)

*1 During the positioning operation the SETUP input will be disabled whilst hold is in operation.

&Caution

SETUP and DRIVE can only be accepted during the above conditions. An Alarm condition will

happen during all other times. Keep the input signal combination for 15 ms (30 ms if possible) or longer.

-Output terminal-

No. Function Description
B1 QuUTOo When the operation is started and DRIVE is turned OFF, a Bit no. corresponding to the number
B2 OUT1 of the active step data will be output from these terminals.
This output signal will be updated when DRIVE (A11) terminal is be turned ON.
B3 ouT2
B4 ouTs /N\Caution
B5 ouT4 1 When RESET is turned ON, these terminals are turned OFF.
B6 ouTS 2 During the alarm, these terminals output the alarm group.
3 During the pushing operation, if the actuator runs over the defined pushing
width, these terminals will be turned OFF.
B7 BUSY This terminal is ON during the movement of the actuator (during the positioning operation, etc.).
/\Caution
During the pushing operation without movement (no movement but the actuator
generating the pushing force), BUSY is OFF. BUSY signal stays on for 50ms or
longer after operation starts.
B8 AREA When the actuator is within the range between Area 2 and Area1 in the step data, this terminal
will be turned ON. The range changes depending on the active step data.
B9 SETON When the actuator is in the SETON status (the position information is established), this terminal
is turned ON.
When the position status is not established, this terminal is OFF.
B10 INP Because of actuator action, if output INP is ON, the actuator condition can vary.

At the origin when within the +“default Inposition” in the Basic parameter.
During positioning operation
Turns ON when the current position is within "Step data position +/- positioning
range".
During pushing operation
When the pushing force exceeds the value set in the step data “Trigger LV".
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ACaution

(1)After pushing operation is finished, even if controller changes to energy saving
mode,"INP” signal status maintains to ON.

B10 INP force A IuP(ON)
(Example) Step data“force”is 100%

: 100
continue Step data“Trigger LV"is 80%, Aol B e
The energy saving setting of 40 —  time

the actuator is 40%(*1)

(2) If controller version is below SV1.00 .
During pushing operation in energy saving mode, if the energy saving setting is less
than the Trigger LV value, the INP output signal will turn OFF.

When movement starts again from the pushing stopped state, it will do pushing
operation with energy saving pushing force. orea A
(Example) Step data “force” is 100% 100
Step data “Trigger LV" is 80% el R, ]

The energy saving setting of

»
>

X ON OFF

the actuator is 40%.(* 1) 40 2 | S, AL )
(*1)The actuator model determines the energy settings. >
Please refer to the specifications of actuator for more details. time

If the stop is input from the EMG or RESET terminal or the stop-switch on the connected
Teaching Box during pushing operation,the actuator stop.

(“Busy’signal turns OFF) And if the actuator stop within the range of "Position™+ "In pos” defined
in step data,output signal “INP” turns ON.

B11 SVRE When the servo motor is OFF, SVRE is OFF. When the servo motor is ON, SVRE is ON.(

B12 *£STOP'? | During activation of Teaching Box stop switch, this terminal is OFF. During the normal operation,
this is ON. This is synchronized to the input terminal for the EMG signal on the controller
connector CN1.

B13 *ALARM | When there are no alarms, this terminal is ON.

When there are alamms, this is OFF.

*1 It may take about ten seconds from turning on SVON to SVRE turned on when after the power supply.
*2 The “ALARM” and “ESTOP” are the negative-true logic output.

The table below shows the changes in the output signal with respect to controllers state.

State Output signal | BysY | INP | SVRE | Lock | SETON | OUTO-5
Controller powered down [SVOFF] with no motion OFF OFF OFF Lock OFF OFF
Controller powered down [SVON] with no motion OFF OFF ON Release OFF OFF
During returning to origin, [SETUP]. ON OFF ON Release OFF OFF
gg_{_jgguator is at the origin. On completion of OFF ON(* 1) ON base ON OFF
During movement by positioning/pushing operation. ON OFF ON Release ON ON(* 2)
The actuator is paused by [HOLD] OFF OFF ON Release ON ON(* 2)
On completion of the positioning operation. OFF ON(* 4) ON Release ON ON(* 2)
Stopped due to pushing a work-load in pushing OFF ON ON rEORe ON ON(* 2)
operation.

Stopped due to no detection of work-load during a

pushing operation. OFF OFF ON Release ON OFF
On completion of return to origin and then with 5 :
[SVON] turned off. OFF OFF(* 4) OFF Lock ON ON(* 3)
EMG signal stop from the CN1 connector after the OFF OFF(* 4) OFF A ON OFF
actuator is at the origin.

* 1: The output turns on when the actuator is within the range defined in the basic parameter setup.
* 2: The output is updated on the transision of (ON—OFF) of the DRIVE input signal.

* 3: Retains the previous state.
* 4: The output turns on when the actuator is "In position" of the step data.
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Doc. no.MX*-OMP0038-D.

Operation Manual

AIR SLIDE TABLE

MODEL / Series / Product Number

MXQ6 (A, B) —* % Z*
MXQ8 (A, B, C) —* *Zx
MXQ12 (A, B, C) —%%2Z %
MXQ16 (A, B) —% %xZ %
MXQ20 (A, B) —% %x2Z %
MXQ25 (A) —* % Z %

SMC Corporation
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1. Product Specifications
1-1 Specifications

Model MXQ6 | MXQ8 | MXQ12 | MXQ16 | MXQ20 | MXQ25
Bore size (mm) ®6 8 P12 16 $20 ®25
Port size M5x0.8
Fluid Air
Action Double acting
Operating pressure 0.15t0 0.7MPa Note 1) Note 2)
0.35 to 0.7MPa (with Endlock)
Proof pressure 1. 05 MPa
Ambient and fluid temperature -10 to 60°C(No freezing)
Operating speed range 50 to 500mm/s  Note 3)
50 to 300mm/s  (Metal stopper with damper) Note 4)
Cushion ZijtS;ZtrStmke Rubber bumper at both ends
With stroke Metal stopper with bumper / Rubber stopper
adjuster / Shock absorber
Lubrication Lubrication not required.
Ao et Solid state auto switch (2-wire and 3-wire)

2-color display solid state auto switch (2-wire and 3-wire)

+2
mm

Stroke length tolerance >

Note1) Please refer to the table for the Lowest Operating Pressure for a metal stopper with bumper
If the operating pressure is lower than this, repeatability becomes worse.
Lowest Operating Pressure for metal stopper with damper:
The lowest required pressure to fully compress the protruding portion of the damper and have
metal to metal contact.
Note2) Operating pressure for the cylinder with shock absorber which 1.D. is ¢20 is 0.15 to 0.6MPa.
Note3) Maximum operating speed range of MXQ25(A)-150,MXQ6B-50 and 75, MXQ8B-75 and 100,
MXQ16B-100 and 150, MXQ20B-125,150 without stroke adjuster is 300mm/s.
Note4) Specification speed range of MXQ*B metal stopper with bumper is 50 to 200mm/s.

Table 1
Lowest Operating pressure for a metal stopper with bumper (MPa)

Model Minimum Model Minimum
operating operating
pressure pressure

MXQ8(A,C) 0.3 MXQ8B 0.3
MXQ12(A,C) 0.3 MXQ12B 0.3
MXQ16(A) 0.2 MXQ16B 0.2
MXQ20(A) 0.2 MXQ20B 0.2
MXQ25(A) 0.2
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2. How to use
2-1 Mounting
(1) Mounting of body

Three types of installation are available according to the machine or work piece.

1. Side mounting (Body tapped)

R

B e

A0 o

3

7
el b | | i Ve e deck
torque

MXQ6 M4 x0.7 21 5 8

MXQ8 M4 % 0.7 21 8 11
MXQi2 M5 x 0.8 44 i1 15
MXQ16 M6 x 1 14 14 19
MXQ20 M6 x 1 14 9

MXQ25 M8 x 1.25 18 12

MXQ6A M4 x0.7 2:1 1
MXQ8A M4 x0.7 2.1 11
MXQ12A M5 X% 0.8 44 12
MXQ16A M6 X 1 14 12 17
MXQ20A M6 % 1 14 9
MXQ25A M8 x 1.25 18 12

MXQ6B M4 x0.7 2.1

MXQ8B M5x0.8 44
MXQi2B M6 X 1 14 12
MXQ16B M6 x 1 14 10 15
MXQ20B M8 x 1.25 18 14 20
MXQ8C M4x0.7 2.1 9
MXQ12C M5 x 0.8 4.4 12

/N\ Caution

Types other than MXQ20(A) and MXQ25(A) have through tapped hole

Use the bolt shorter than max. screw depth (L2) by 0.5mm or more.
Longer bolts can hit the moving part, which causes operation failure.

g




. Side mounting (Body through hole)

YA RO AN
Model Bolt Eﬂg??e".lﬁi; Th’f_ﬁ‘(’r:;‘;th:
torque
MXQ6 M3 x 0.5 1.1 5.3
MXQ8 M3 X 0.5 1:1 8.3
MXQ12 M4 % 0.7 2.7 11.5
MXQ16 M5x0.8 5.4 14.4
MXQ20 M5x0.8 5.4 19.3
MXQ25 M6 x 1 9.2 235
MXQ6A M3 x0.5 1.1 8.3
MXQ8A M3 x0.5 1:1 8.3
MXQ12A M4 x0.7 2.7 8.5
MXQ16A M5 % 0.8 5.4 12.4
MXQ20A M5 x 0.8 5.4 16.3
MXQ25A M6 x 1 9.2 20.5
MXQ6B M3 x 0.5 1.1 5.3
MXQ8B M4 x0.7 2.7 45
MXQi2B M5 % 0.8 5.4 7.4
MXQ16B M5 x0.8 54 10.3
MXQ20B M6 % 1 9.2 14.5
MXQ8C M3 X 0.5 1.1 6.3
MXQi2c M4 x0.7 2.7 8.5
7/

118




3)
eXe
=)

Ussanptyeu

Wevindnty wia

WARYUN 8 uns1Au 2538

qﬁﬁnmagj'«i’qui’mnqamwwmm

JuNsAnwsEsuiseuAnwmeulats nlsaseuuIIuNT Y
=1 v v

iseugauAnwIteInm

MdsAnweglussiuuSyans nmedrvimnssali

aniuwmaluladnszasundningummaiansels

fianuaulaludunisldeu PLC muauiniesdnslulssnugaamngsy

uneenaugiind wdona

\Aintuit 9 ganau 2537

pidwegiaminangs

unsAnwseiudseuAnwineulats AnlsasguuwwUHAven
AdsAnweglussauUSayanns nealdrimnssali
anriuwaluladnszasundndinumniaianssds

fianuaulalusunisldou PLC puamasesinslulssnugnavingsy

119





