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ABSTRACT

This thesis presents the design of a semi-automatic dishwasher. The design
of the workpiece system It is divided into 4 major systems. These include hot water
injection system, liquid injection system, water washing system and UV light
sterilization system. The first system is the operation of hot water injection by using a
heater to operate. The second system is the operation of the spraying system by Use
the pump to work with the solenoid. The third system uses the water pump to spray
to wash away the liquid. The fourth system is UV light sterilization. The whole machine
system is controlled by PLC to operate.

Results from the semi-automatic dishwasher test. Able to work within the
limits set by the first step is to inject hot water into the dish. After the specified time
has passed it will start spraying the rinse aid into it. At the end of the specified time
will start spraying washing water into the dishes. Then it goes to the last step is
sterilization with UV light to complete the work. Will have an error of 1.48 percent can

work within the specified scope.
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[6] F9@1U1SOFINITVINUY vﬁ”aEJﬂﬂif\hmmé’ulﬂﬁsqmammmmé”mﬁa@fmsfmqm el
drulsznaunan 2 @ Av
v 1 < P v 4 =4 1
2.4.1.1 YaadeauInLiman 1Usenaunie unuwmankazunain Wudiu
A1ulARUNUANYNIUFANSDM2939)
2.4.1.2 yanthduda venimesvrvimihfndwunseualninainuasdng
Tudalvian (Load)
2.4.2 ANSIABNBUNLURNADULNALADS
2.4.2.1 NATUINBIIAU AWTIAU 2 d9U

- w599 Ul AwsSIAUAIUNTFUNE 91nABULNALABS bUTnran

(wsasuannssildlulne380-415v)



- ussRulrla e noussdunesd (Voltage Coll) W uusasuiidslud
VRN LAADULNARBSVINU
2.4.2.2 NATUNIINNITLHE
THunszua () Waoumuuszanvedivan Tnelulunsldnuusas
afsannsaldaulduuuily
2.5 @InTannaddnnany
a3ad wnaesTwnans (Switching Power Supply) gunsaiuUasuseadulnii

[y

nsvuaad U Tusatugal7] 1wy 220VAC luiduussiulwiind fussdunn Tne azviauly
dnuaziderduduneudasseiuialy udfiussansamidniuwazdvunidnnia lag
vanm 3y sgUszneuse 1saRliless (Rectifier) ivthil ulasussdulninnszuaaduls
\Duusatulsifinszuanss aeunesined (Converter) yimtinfl wuasawdusasulud
nszuanssbiduusetuliinnssuaaduiinnnuias waznvassdulniinszuaadulmidy
wssulninszuanss Tnedaaudumunisnueiinavessssiuliinssuansdilaniy

ﬂ??ﬂﬁ]@ﬂﬂﬂi@ﬂﬂiﬂﬁ]%LLﬁ@Q’JQﬁ]iLU@Q@UﬂQEU% 2.4

== | Rectifier | =p |Converter | | Control Qutput Ly 24 \VDC/12VDC

JUN 2.4 uana193silaewues @Indunneidnnay



2.6 Msulusunsuddnaes

Wsunsidnaed (GX Works ) [8] \Juluswnsufidenldideu PLC Wosanazainly
nsideusie Inglideadeuseiulusunsumnadeulusunsuegisielunsly

2.6.1 MsiuaAERdudmiunsldau

diadaldnulusunsudionies ssnuiulsunsuiuandiiiudsgun 2.5 deq

MNNSAIANNIT I LUSHNSUAIL

ﬁ MELSOFT Series GX Works2

| Project | 1 Compile View Online
New... S====mm\ 2 Ctrl+N 5 [T
:| B Open.. Ctrl+0
E Llose
| Save Cirl+5S

Save As

gﬂﬁ 2.5 nsas1slwdlusianalug

INFUN 2.5 Yumauil 1 Adnly “Project”

JupaUN 2 AdnEEN “NEW” azusingvinsenegun 2.6

MNew Project >
Series: @:>|Fxcpu ]
Type: 2 [Fx3c/Fx3cc ]

Project Type: @ |:>|51mple Project

Language: @ |—>|Ladder

@:> oK Cancel

UM 2.6 MieaiLead




IN3UN 2.6 Tupeull 1 Adniden “Series” Tinsaiuiineadilda

Tunauil 2 pdnden “Type” Winssiuguvesiivead

Qe

uneufl 3 Anden “Project Type” Ju “Simple Project”

2

Qe

UNBUN 4 IN1SAANLASEIMILNY “Use Label”

2

Qe

uUPAUN 5 maniden “Language” nwualu “Ladder”

unaui 6 AaNEENUY “OK” aziingwinaenagun 2.7

2

2

[EnD 3

Srmee PaGPOoeC ot (O seep) Curarte o

i

sU# 2.7 NiunnisiligulAnveslusunsy

2.6.2 N5LWEUNATHAAADS (Ladder)Aenlugsnaad

10

Weasnaluswnsuiseudaunan seunfenisdauluswnsuludiiinead fanistau

Wsunsulgafineadvirlaluvasiiueadogluluun (Stop) wieluvasifiuead (Run) Ale

msUeulusunsuludsiueadlulvun (Stop) uandlviiudegui 2.8

| online | Debug

Diagnostics  Jool  Window Help

Read from PLC...

A~ L ) == e I

Write to PLC...

Werify with PLC...

Password/Keyword
< Memorny Operation
PLC User Data
Latch Data Backup
PLC Module Change

7@&2)—/H1— e

SRR R i

»

Monitor

Watch

UM 2.8 nsaunannesludsiinead
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INFUN 2.9 Tumeuil 1 1den “Online”

TUNBUN 2 AANLABDN“Write to PLC"U8991NU UL bA N 1m14
“Online Data Operation” UsIngUusagun 2.9

Online Data Operation =]
Connection Channel List
|—| Serial Port PLC Module Connection{IUSE) /2\ System Image... | |
E ’ EE E I‘" Fzzl I = Write I <::E\ J € Delete |
= PLC | Execution Target Data{ o i ves )
Title
258 Edn| pata Parameter~Program | Select Al | Cancel All Selections
Module Name/Data Mame Title Target | Detail Last Change Target Memory Setting Size
Sl e
=/ B Data Program De
= ram({Program File}
1 IN 20200430 03:17-49 471 Steps
= ster
LC Parameter/Metwork Parameter 20200430 03:17:49
~1™} Global Device Comment O
2 COMMENT [} Det=il_| 2020,/04.-30 03:17-49
= Device Memo: O Detail |
£ MAIN [ 20200430 03:17:49
- N\ b L N
Mecessa ry Setting{ Mo Setting 4 Already Set ) Set f it is needed( o 4 Aready Set )
Program Size 471 Steps== 8.000 Steps ?
efresh |
Related Functions << Execute Close |
g@ ==
M -
Remote Operation Set Clock Clear PLC Memory

JUN 2.9 nsidennesnlvingeiu

ﬁ]’lﬂg‘d‘ﬁ 2.12 Jumeud 1 é"ﬂﬁﬂu@alﬁaﬂ “Parameter+Program”
funoudl 2 nawedesvaned “write”
Fumoudl 3 1in “Execute” a1ntumntieing “Write to PLC” 4z
Usingiu Weedneslusunsuagyinstieunaniaeslussiiuend Wewnudfhmgaduassaiay

ATU 100 Wesidud munganuitounanaesiasaauysal Winady “Close” uduiasa
TumouLanlINAIgURN 2.10



= P
BT w— — 1]
[N N N N NN N N NN NN NN N N DN N N BN BN ==
[N N (N N NN N N NN N NN N N NN N N BB BN SR
Faramaeter wwribte @ Completed
Program AT D Werib= @
urite o PLC Completed

Coarmple e dd

—

Cloase

I

Wihen processimng ends,, cdose this windowe automatbcallwy .

5UM 2.10 n1sUeulusunsuasiiuead

2.7 5188 ( Relay )

[y a

AUAIN

< a
annIvu

Jugunsaiuasundanulnilidundsnuwingn(o] eldlunisfageaminduda
mihduNanay
Ang 9 Tusurrsdidnnselindunnung

Y29ARULNALALUA s uaN1E Lagni1sUaunsenalniliiuunais 1iavinn1sUansaile
4B

nd Fasransainsedluuszendld Tunisauaulules
2.7.1 dquusenau

Usgneumediudfey dunanine diuaesunain (coil) wdertinseuas
il

yuifiassaunuamanliilaliunulans lunseishinidudaneiu viaulaenisiu
Auriuvdl

LSIAUINNAEUDNADATDUNUAAIAMREIUT 1IDUARINLASULTIAU (ATWTIAUNSLASHDINST

AL IUMUTENEARMUR) suinauukiudninihinliunlansiululunsessli

wiuntndudaseny druvasninduda (contact) inntnlwileuainditenseualnlviu
¢ v

UNITUNLINNDINT

2.7.2 yadaldauunsgy

v

asta NO €831971 (normal open) mnganuitunditna vsevindslaignel
9

Taaawmierhmihdudassliiniu Ineniluisdndegailitduaunsainienseslylih
samsauaunsUalaulaulawuvilenthdiudagui 2.11



13

I

LURALADS

o]

=] < @ndnafavdes “

—0

sownasnglndnsunasnlil

}
|

LUMLADS NC

a & a ' C
| dingnannUany E “
NO

fawnasdglndrrsuvasnli

UM 2.11 asioldaunsgu

2.7.3 ¥invasIad
ASWUIRAVRISEgANLNTARUSL 11 WUU AB YRAY9SLagkUIRNUSNBEYBa
& A 1 1Y) v h . v o & 1 =1
AR 130 LUImINaNwMENTIdU (Application) lawnstadassaludl
a ¢ A A e o 1% o [
1. Sladnssud (Current relay) Ae Stadvineulaglenssualisdanszuauin
(Under- current) kagnsewainu (Over current)
s ¥ o S TTEA W & o ot o= o o
2. S1adusenu (Voltage relay) Ao Stad Mvinaulagldussiudnsvidaussiuuin
(Under-voltage) tag usenuLAu (Over voltage)
P & 1 £ A & ] P Y o o & a
3. Swageiy (Auxiliary relay) fie Siadanldauardesusynaudniusiadyin
‘ﬂl = o v
U F9azvhaule
a &0 o A &l wa a ¢ a ¢
4. 3Wagnag (Power relay) Ao 3L@ETITINBIAMANUAVDISLAENTTUE UALIIAY
WSIRULINP LY
= ¢ . A o fa o a o a P o = ¢
5. S1adan (Time relay) Aie S@gAvinulasdnandinineIveniy 6. S1ad
nIzIang (Differential relay) Ao Sladvinsulage1Aunan 190N TE L
A  saa . . A sa o A a a a
7. 31addlfie (Directional relay) AestadNviaudledinsyualnainfidnie duuu

[

Fiadindadiviel (Directional power relay) wagsiagnszuadia (Directional current relay)
8. 31atzENe (Distance relay) A9 SLad5HNNALUUAILY A9l
- SupnUAULILad (Reactance relay)

a = e s
- duNLAULSLaE (Impedance relay)
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- Tusiaiad (Mho relay)
- Toviu3iael (Ohm relay)
- Tnanlsglunisiad (Polaized mho relay)

- pnnlunisiad (Off set mho relay)

a o

¢ a A & ad o
\dgaumail (Temperature relay) fia Stadivianunmugumgingsly

aNd

9.

a & a A o fa o A A ° '

10. Staganud (Frequency relay) fig 318919 1UEaAMNDVOITZUUAINTIN
a L AS vy
P3UINAINNAI

[ ¥ [

11. ylead3iad (Buchholz relay) Aediadfivihaiuiefing lifuniouuasd
wiegluthifudodn veas Junslundeutas aevliiduuaniuazfefetunegluly
aunthduda sagvinau

2.7.4 Usglevilvasiiad

1. vinlssuvdeanasdiiatasnan (Stability) qﬂ@EJ%La&Ta]géfmwaLawwﬁauﬁ
Anfiaund eenwitu Fasdumsananudemeliunssuutiosiia

2. annldinglunsdonuanduiiiniaund

3. ananudemeliiingnaiuludigunsalaug

4. Mluszuulninldaunessuudionanaasvulussuu

2.8 §nma3 (Heater)

i
a 1 a =

games[10)dugunsaiiienlildlulssnuenamnssy Wududslaniandaaaudd

q

o A

Tausou nann1svinauaziinisatenszualniinssluddiniduain Faduniu R) vin
Trainausau wnasanelusanainazaruisaaelnladunsssun 220 VAC wag 380VAC
U o = s Y v v 1 v Y]
wannsiauvesdamesligaenndudou amnsaldlaegnsazan awnsadilanannislaly
H v O < P o ° s X Yo &
sregaduy aetuasiiulidTlutegiu sulssugeramnssuazingunsaiguiunlgiuu

(%
Y

Frwauun iisawanisldanunneviitu mwszilug Unsalfidsiaign awnsadsiauin

[

wargUnsalamueans waudissyindnaenislame
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2.8.1 daulsznaudnnes
1. awrnunfideusanles (Magnesium oxide) - Wuauiuiiesnuuuuniield
Husilesdunieuen dauautifunisihanudeuiiinin uazarammiesii Segn
vhanldidudntusenindnmnes aun uazdasnlane treilosiuliliiinns$vesnsyudlvii

a' = v a 19 a Ay o A & I Y oa X
Vlaqﬂﬂqﬂjﬂa?ﬂamLmaﬂﬂﬂ\?m'ﬂaﬁgﬂquu@ﬂ aﬂﬂmaﬂﬂﬁiﬂ@ﬂﬂUﬂ@ﬂj’]ﬂJsﬁu Imﬂﬂilﬁl,ﬂ@%u

v o
v ad

neluauiu ldwutuaianuiliiiazastu auiadusunsieniuul setdsdesiunas

Y

whlvwuudiee Ae Tiihdnweslleulumeuiendnaudueenly

o

2. dnpuLad (Stainless) - @1uUsenaun g lunISHANTALABS F2HU4

oondunannvansvin nmadenudaziauild Aued fuguaudfndesnisdaiuly Tng
wiagasoaniu Stainless 304 WhudwiulHluruiidioamstusudmiunismnus Tauauda
Hosituaiuldifuogned Stainless 316 nanTusniolitostuaiulfosnaiszaninm iy
Tonilulsanugmamnssumdn wazaaudie danudunsadiage

3. a9n8Ln09 (Heater) - 138n8n081931a20 Nikrothal 80 w3e R8O 4 4]
dulsznovvesiliasy 80 selasiliew 20 AuanURnfeaNaINIsaluNISURDgMMYTas
1gifia 1,400 pernaalTes

2.8.2 Muussziandamesanuaneaznsideny

1. Bmasuuuuie (Cartridge Heater) Aowdugnmasnfidnwaziluuns dould
Tmmidoutununfanuuds 1wy wifisst wén egfifen uazlavy 1usy

2. BonosuuulduY (Strip Heater) iudnwaruruiiaiuseldoonuuulmdu
sunsdlsvannans liinezidunssnay nsedwdouansa uasnsedimasuiiuri Wudu

3. §ameosuuuiavie (Band Heater) LIudnmainssiaunmiude a1elu

Usznoumsaindail aznsiunii@eusenlan (Magnesium oxide : MgO )ogiaae @158

U

Wuauiunihanusoulssg1eiivsesdnsnn Wearenszualudidiuaindliti aglavi i

(%
(K % L

waazliAIusaumenIsLiS I Tnandanulaudingd Yreazviounnusauliunduanulas

£

§979U emunzAUIUeUd 1Wudy
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2.9 naengInldlunsainivalsn

vaemgi(Ultraviolet Radiation : UV ) #l#lunssiidelsall1) Ae nasalniidliile

[

o 8 ¥ a = a & & i =
WWiMLﬂ@LLﬁQW@WWUUﬂWN@ﬂL‘WU LLWLUU‘VI&@@IWI 94

LY

ans1hilawan (Ultraviolet Radiation :

Y

UV ) Wueduidvanlnin anundu Yeweanuasdiig  Sdnmaunesluiutayliaiuise

U aa (%

$u3léetnanaussddunlsnisn (Infrared Radiation : IR) wiauauuszian fail

d

1. 873-18 (UV-A) 429ALEIARY 315 — 380 nm. L“Uu”a“'

=

ﬁi:iﬁiaaﬁ Supsieun anunsatanlfdulsglevidlinaneiulaeane el
2. g3-T (UV-B) H29mme1AdL 280 - 315 nm. Sinasiosumenazdwedld noliAn
mﬂwﬁmmﬁmﬂ’ﬂé’ witinauuselavulunisshwilsaianiaunseiinlasiudanisussandly
NugeamnITILALlA
3. 3-8 (UV-C) HsanuemAdY 100 — 280 nm. iTufaditisunesesaneliosis
JULTI LU ﬂmml‘mﬂm?au vide Haymdnuay Jususzgnduniusslenilunssiidelse
5]
2.9.1 Uszlevivesaanlndansililaian (Ultraviolet Lamp)
1. matseufsenadl (chemical reaction) seuas mMsvinliegdanseutadalag

WBwodwslsiedu (Polymerization)vilviuiin & udanes (Lacquer) duwiiniglusseziian

w Foilindeduilisindtusasiisumugnatld n1sviwan

Nee

2. NNSAITALIATILITUINY
—- NIATIRAEUMLLAzAISEUTRE lUNTNeHY
a [ '3 a =3 a
— aandAnA el I durtiale
— AT UNEN A UND1T INTIZTR TN AR UL A L USE
] dgj v v =
- M3z nelsa meraonlvilag]
- e 9u ulUvne ianedia way aseenty
2.9.2 dnwazldausinielsadienaaniedy?
1. NMsaLYalsPannA
a = ¥
- fiaviaengd LIuumay

- MeSididennAnuuuYeIYied
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Y
v

- anessdldonnAniusig
a U élﬁltv

2. Msgwgalsaniuiaing Iiunsndnesuasen Melagnsavianivue

U557

1% [
Y o a

3. Nsgdelsalurannal hunsuanuiny Winalsl Ydsevan wag Wity

2.9.3 n1suszendldau
1. aonufiansisae Nlauegdudnnuuniesddunaiuiu wu Heuseu
2. Tsanmeuns veuseyy Wossuses dinau iludu lvfesvaongd Tuvie
&
gelsalueaIne
3. 1ssneuna Anauld feansia a3 Muedesdiendawazgunsaivesld
FN99 DIMNIUAATORL VIITUADY TUTNER UTITRUVE uaz daiiu

4. gAEUNIIUNIHANITAMI Tuds ansufTiue o1 waziAsesd1en

2.10 Teauagnaan

lwdueed (Solenoid)12] uaunsaludmanlwihwiiands Afivannisviueaieiu
a & 2/ a L3 £% A o 1 ! 2 o
S1ad(Relay) melulassairveadlefiusunazUsznaumevnainfiiuegseunviananinely
Usznaumsulwangauuiuyeans Weilnszudlwihlvanuvaaiafiiuseuwiaman vinli
wisdnyaasfisunaudindnfsianangauuaundudaiuvinlinguisesineu Wesas

Y |

gndinnszualiiniiiuianindiuaimuagiunaudvin aUseasduurianindiuuundud
FUUNG
2.10.1 nsuisriinveslgaussninan
1 ¥ I a A
wuslpoanilu 2 vila fie
1. @ounameledusnnaInaunieaUss (Single Solenoid Valve)
2. 1daunalnieledussnindlinaunieledussna1al (Double Solenoid

Valve)
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2.10.2 éinwazvadlvauungT

11 2 dnwazeieiume Unita waz Undle

1. an1ugUndte e Welifinmssrenszualuindrgaeds (Coil) vos
1é1 (Valve) Médnfagyhmstalilivesvanilegiuvils Tvalugadndunilsvesinnds us
delelnsfnwdiinssenszualiinliiuaeds lwdusssndaifagiunhnulasdnid
fananlviveanailvaniullly viefiFeniuin aniuzde

2. aouzUnfila vaneds anugiinssfutuduaniuzgunitn Ae dalaid
mseliiidngrede veslnailegsunisvenidsr Avzanunsnfieglvaludnsunile
Tustudl wiiilelafinisdnensvudlniindrgrede yalvdussd Aagvnisdnndaifenariie

Tailvwaawmadlnanule



uni 3

N1393NLUU

< a ¥ 2 o wa
3.1 ‘Uaaﬂ‘lﬂagttﬂiuLﬂi@ﬂﬁ’]ﬁ’\]"lﬂﬂ\‘i@ﬂiﬂﬁlﬂ
VAN AL LATULENINITYNIUVDAS 898199 U TR TR lne fuoad i s

Uszananananedisguin 3.1

OVWANTY NA syuudaiin $UUd YUUR e
| : | v ) ssuude || svuveuuasUv
Yuisusunsly Sau 1181 Yah 1

A

2N

=
P}

ho)

JUN 3.1 vdenlaaunIun1suYeLATIA1NILNISAL LR

~ [ o a v Y] wa 1 I3 1
NFUN 3.1U89n MBLLATUNITIINNUYDILATIIANITUNIERN LR LuspanTy 5 du
1. 99VWANTY YINUTINSUAIIIUIUNADINTLANENHBINITNU AINIFTHEUVINIU kazAn

MIVEANNNUAINLIFI AT IR SRR

(% ' 1%
o v 4 o

2. yaszuvdniriouw iwthndaireumenisdulagames Juun ledusda vinau

SafuiioFunszuum iy

3. gszuudntiendns viamhiidntiendsiiensdadetiuh Tetiueda iterhan
Tfsvudathendraineu

4. yaszuvdei vhwdhilasdadadind lefiued Tunsvhan

5. gaousntodsuayd (ussuvausiliefeuasy Tnsmsdalanaongluniseu

4
AYD
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3.2 TWS¥19ANITNI9IULATDIA199TUNIDA LULIRA

savusriu

[ TUsunsfuaas ]

'L ¥raTuEa

BRI

b

wWirauEe WAL

MEA IR

vinausa

MEAYIR
FTLILFEL

_

LLFAETS

suA1sHIaTU if—

JUN 3.2 Inl59190n199na1ua3esaanunasnluda

n3UN 3.2 1Hulisysaveinsinuveaienanui@nludfgadunisiia
ANUAIAUTUADY L3UINASNALUAEIATLSH WA UTEUIANANITYINIULALLS NNV IN9IU
aulusunsulaedumoun 1 asdudninsou Tunaud 2 azidudatnen Junaun 3 Ay
a 9w H = < X v a A < ) &
N33R Tunaud 4 sluniseudiomenated Walasamniunney dun15aunIs

YIN9U
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3.3 N1599NKUUNITHATIUTUNSUN LAY
3.3.1 wuuaeasldausuiuiinead
rasilnusutuiteadldimdsmnussiulniinszuaadu 220 Tiad uaed
nsteliiesgunaalldussdulrifinszuanss 24 Taad Wiufiueaduazyimiinfisudoyau
11 nduamhmsdsdoyareludsiUszmnanadiiy e luszinanaselulnedoyadi
SuiududyaradunauianalnduazUszananaualdwadnsluduendnaluniuay

gunIaleuen WU AUANNBINaTIaYlYRuREANAIRIIUN 3.3

o a

YO o dnvlugasiadsian X0 Bunm

Y1 wdnmlugSiadsiang

271 COM

Y2 tdnmlugiaddai3

Y3 wdnnlugssiaddang

a &

Y4 sl Siadsians

Y5 wrdnnlugSiaddaie

Y6 ndnmlgSiaddiang

sU# 3.3 uuvisasldnunuiuiuead

[y

q' & N ! l s a = ¢ ~
"\]'WﬂEUVI 3.3 LUUﬂ'ﬁlﬂf@N@@ﬁ%%'}qﬂwgiﬁﬂ@ﬂ‘wLL@@%ﬂ‘U@‘Uﬂim‘ﬂqﬁlu@ﬂIﬂUN n19

9

WOURDAINITIN 3.1
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A1519% 3.1 NUINNNSYNIUSIUAULDAT

YaurBumnm niin1svineu
Xo UNY
Y0 119NN O
Y1 121NN 1
Y2 1A 2
Y3 121NN 3
i Rl
Y5 L@199UN 5
Y6 LDIANN 6
TO aLes 0
T1 MUes 1
T2 VNULUBS 2
T3 Muwes 3
TO kO aTiRe ves TO
T1 kO nafiss ve9 T1
T2 kO aNTiRe Y8 T2
T3 kO e vee T3

3.4 9BNLUULASIES19

nseenuuulnsiadenase @i rludRaud dannwinduniseankuy
JasuazMITeenuUUTENALI dlasiasdliudeusaasrildmevholifivssansam dad
nseenuuulnssadsdsdinmudfytenmshnuetetudanismuimiduedib
3.4.1 Fagildludaulaseain
Tnssasdlfindnndesuuudmasudnsauuumn 1.2 wansdeguil 3.4 Hou
Thidulassadremuiioenuuuly MWwivauwnuaadsgui 3.5 lunisilasaiiswesddiaiy

wayldergiidouvsinay vwn 4 vu lumsiiuviedmin faguin 3.6
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JUN 3.4 mannaewuuAmANdnsa

(ﬁm : https://www.lazada.co.th/products/1-12-1-18-18-i467338539.html )

JUN 3.5 uruauwaulaa

(i - https://www.jspstore.com/product/29975-24469/luuTalalauLag-111-05-mm )



https://www.lazada.co.th/products/1-12-1-18-18-i467338539.html
https://www.jspstore.com/product/29975-24469/แผ่นชิมสแตนเลส-หนา-05-mm

24

Ul 3.6 vioovailidoumsanay
(i : lazada.co.th/products/1-i1044708650-s2325432188.html )

3.4.2 N150ANLUVYALATIEAINN

SRR

JUN 3.7 lassasraminndes 3 ffveedesdnsaunsdnlulif(@umi)
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NABIAIUAL

naadldgnmas

- WENECE ~

yaonbusine
w =

UM 3.9 lpssasaminndes 3 HRvasasesdnsaundaludfanuly)
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3.5 N1598NLUUIINVYANTU

'
[

N30RNLUUNTNYTEn3uIA3 098199 1uN 8 AlwlRdudud Ay lddinsihauees

YUUWANBRAUIAIUIANAINUA AL LAAIENIULIIAIUNITANUT TILTUADUNITOONLUUAIL

3.5.1 N1585191USAFINSUIDNVANTU
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The FXiN Series PLC is a popular type PLC that can be expanded up to 128 I/O points and can add special fi
boards. The communication and data link functions make the FXin Series PLC perfect for

special function blocks, and control power are important.

I . )

Expansion Board
/0, Serial Communication, Analog

Special Adapter
Serial Communication

Memory Cassette
FX1N-EEPROM-8L

Why Buy the FXIN?

Control Scale

14 to 128 points (Main unit: 14/24/40/60 points)
Features

1. Compact, High Performance, Low Cost

The display module and expansion boards offer easy system upgrades.

2. High Speed Operation

Basic instruction: (.55 to 0.7 ps/instruction

Application instruction: 3.7 to several 100 ys/instruction
3. Reliable and G M Specificati

EEPROM memory for 8000 steps. Battery free, maintenance free.

4. Diversified Device Ranges

blocks or exp
ions where size, ication, use of

Main Unit
FX1n Series PLC (14/24/40/60 points)

Extension VO %)
Extension Unit for FXon/FX2
Extension Block for FXon/FX2n

Special Function Block

Network/Analog

Auxiliary relay: 1536 points, Timer: 256 points, Counter: 235 points, Data register: 8000 points

Special Function Modules

Up to two of the wide range of Special Function Modules can be
added for individual needs.

Wide Range Power Supply

The wide tolerance AC power supply accepts normal supply
voltages from anywhere in the world (100 to 240V AC).

DC Power Supply units are also available (12 to 24V DC).
Increased Process Control

Use the PID instruction on systems requiring precise control.
Networking Capabilities

A complete complement of networking modules makes data
communication easy and affordable.

Easy Installation

Use the DIN Rail or the convenient mounting holes for direct
panel mounting.

Real Time Clock

Use the standard issue Real Time Clock for time dependent
applications.

Windows® Based Software

Programs can be developed quickly and easily using

GX Developer or FX-PCS/WIN-E Software.

Operator Interfaces

Choose from a complete line of Operator Interfaces that can be
connected for data editing and display.

Analog Potentiometers

Easily change timer settings with these front panel potentiometers.

Analog Potentiometer
VR1 (D8030)

RUN/STOP SW

Analog Potentiometer
VR2 (D8031)
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Positioning and Pulse Output Functions

The PLC can output 2 points of 100kHz pulses simultaneously.

The PLC is equipped with 7 positioning instructions including Zero Return, Absolute Current Value Read, Absolute or Incremental Drive, and
pulse output controls.

Servo Amplifier or Drive Unit Positioning Instructions
M Single Speed Positioning

[Pulse Output] i ,: Increment: DRVI
TRy ooz ] Absolute: DRVA

H” ON (Forward) f OFF (Reverse) ~+#H
[Rotational Direction] 17

TSy
[Pulse Output]
wokHz
ON (Forward) OFF (Reverse)
[Rotational Direction]

System Upgrade by Expansion Board or Display Module

Expansion boards can be used to add communication functions such as RS-232C, RS-485, or RS-422, to add analog 1/O, or to add digital 1/O.
The display module can monitor/edit timers, counters and data registers and can be used in conjunction with expansion boards

(see below picture at far right).

Main Unit
(Transistor Output)

W Variable Speed Operation (PLSV)

_&_,

W Zero Return (ZRN)
M Absolute Current Value Read (DABS)

i

’ . .

Base Unit With Display Module With Expansion Board With Display Module
and Expansion Board

: I‘"!"I




FXi1N Series

Network Communication
Diversified communications and data links can be realized by
Series PLC networking modules.

ing expansion boards or special adapters that allow the use of FX2N

Open Networks

Proprietary Networks

- 4 N:N Link
|
AN T Parallel Link
4 — \

Computer Link \
.

1/0 Link
— n ‘-E| >

AS-i Network 'EA| ’
&R R

RS-232C Communication
PR, . AN

RS-485 Communication
¢ lal -~ FE__w.J

RS-422 Communication
W

-

Serial Communication

Other Functions
Built-in 24V DC Service Power Supply When using AC power supply typ.:u:pmr;ws:‘wosz:" p:.w:; ::ggyu?mx 2: l‘:"0;)'"% can be used for the external
Real Time Clock A Real Time Clock is standard on all FX1n Series PLC. Time setting and comparison instructions are easy to operate.
Hour Meter The Hour Meter function provides valuable information for process tracking and q
Constant Scan Define your cycle for i scan times.
Input Filter Adjustment The input filter can be used to smooth irregularities in input signals (X000 to X007 in the main unit).
Device G F Device comments can be registered in the program memory.
On-line Program Editing Change your programs Online to avoid downtime or production delays.
RUN/STOP Switch

Front panel RUN/STOP Switch for easy operation.
- Programs and data can be or tothe p g softy in remote via
Hamole Maiienancs modem communication.

Protect your programs using an 8-digit password.

Password Protection
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FX1N Series

AC Power, 24V DC Input Type

Total Inputs Qutputs Di
Model Number mm (inches)
of 1O Number Type Number Type (W) x (D) x (H)
FX1n-14MR-ES/UL Relay
14 8 Sink/Source 6 90 x 75 x 90
’! selectable (35x3.0x3.5)
Transistor
FX1iN-14MT-ESS/UL (Source)
FXin-24MR-ES/UL Relay
Sink/Source 90 x 75 x 90
S 5 selectable =) (35 x3.0 x 3.5)
Transistor
FX1N-24MT-ESS/UL (Source)
FXin-40MR-ES/UL Relay
Sink/Source 130 x 75 x 90
49 @t selectable & (5.2 x 3.0 X 3.5)
Transistor
FXin-40MT-ESS/UL (Source)
FX1n-60MR-ES/UL Relay
Sink/Source 175 x 75 x 90
- 1 L3 g2 selectable & (7.0x3.0x 3.5)
’
Transistor
FX1N-60MT-ESS/UL (Source)

A



FX1N Series
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24V, 12V DC Power, 24V DC Input Type

Total Inputs Outputs D
Model Number mm (inches)
of VO Number Type Number Type (W) x (D) x (H)
FX1N-14MR-DS Relay
14 8 Sink/Source 6 90 x 75 x 90
selectable (35x3.0x3.5)
Transistor
FXiN-14MT-DSS (Source)
FX1n-24MR-DS Relay
Sink/Source 90 x 75 x 90
24 1L selectable 10 (35%3.0x35)
FX1N-24MT-DSS anasor
(Source)
FX1n-40MR-DS Relay
Sink/Source 130 x 75 x 90
o g4 selectable 18 (52x3.0x35)
Transistor
FX1N-40MT-DSS (Source)
FXin-60MR-DS Relay
sy
Sink/Source 175 x 75 x 90
= | i 90 6 selectable s (7.0 x3.0x35)
'I
> A
Transistor
FX1N-B0MT-DSS (Source)

*The FXan special function blocks and extension I/O units cannot be connected with the DC Power Models.
*The FXon-40ER-DS and FXon-40ET-DSS units cannot be connected when using 12V DC Input Power.

24



50

FX1N Series

Performance Specifications of the FXin Series PLC

Item Specifications | Remarks
Operation control method Cyclic operation by stored program
1/O control method Rajh processing I/O refresh instruction is available.

(takes place after END instruction is executed)

Basic instructions: 0.55 to 0.7us
Applied instructions: 3.7 to several 100us

Operation processing time

Programming language Relay Ladder Logic and Instruction List SFC expression is possible.
Program capacity 8k steps EEPROM built into the unit Can use optional memory cassette (FXiN-EEPROM-8L).
Basic sequence instructions: 27
Number of instructions Stepladder instructions: 2 A i 177 applied ions are
Applied instructions: 89
1/O configuration Max. {[e] points 128, d on user (Max. software Inputs 128, Outputs 128)
General 384 points MO to M383
Aur;:acr‘y’“fsa)luy Latched 1152 points M384 to M1535
Special 256 points MB8000 to M8255
State relays Latched 1000 points S0 10 S999
(S coils) Initial 10 points (subset) S0 10 S9
100 msec Range: 0 to 3276.7 sec, 200 points TOto T199
10 msec Range: 0 to 327.67 sec, 46 points T200 to T245
Ti 1 msec G d
imers (T) e Range: 0 to 32.767 sec, 4 point T246 to T249
100 msec g
sorgiiiive Range: 0 to 3276.7 sec, 6 points T250 to T255
General Range: 1 to 32767 counts, 16 points €0 to C15 Type: 16-bit, up counter
Latched 184 points (subset) €16 to C199 Type: 16-bit, up counter
Counters (©) | General Range: -2,147,483,648 10 2,147,483,647 counts, 20 points o
T i idra 4 % Type: 32-bit, bi-directional counter
g €220 1o C234
Latched Range: -2,147,483,648 to 2,147,483,647 counts, 15 points Type: 32-bit, bi-directional counter
1 phase Range: -2,147,483,648 to 2,147,483,647 €235 to C240
1 phase: » 60kHz/t High Speed Counters
1 phase cw (C235/C236/C246)
High speed |- gian stop input + 10kHz/Software High Speed Counters C241 to C245 Alllatched
counters (C237 to C245, C247 to C250) Max. Combined signal frequency
HSC) 2 : » 30kHz/Hardware High nt kH:
(HSC) ] 2 points phase: .(0251) lardware High Speed Counters C246 10 0250 60kHz
 5kF High Speed Counters
A/B phase (C252 to C255) €251 10 C255
DO to D127
Sevec 128 poss Type: 16-bit data storage register, pair for 32-bit device
D128 to D7999
Laighed 7872 points Type: 16-bit data storage register, pair for 32-bit device
D1000 to D7999 set by parameter in
4 File 7000 points 14 blocks of 500 program steps.
Data ;;g)miers Type: 16-bit data storage register
Exterally ‘ Data is moved from external setting potentiometers to registers
adjusted s Tdeadac, (DB030 and D8031)
D8000 to D8255
Special 256 points (inclusive of D8030 and D8031) Type: 16-bit data storage register
V0 to V7 and Z0 to Z7
ides ade: Type: 16-bit data storage register
2 e 128 points PO to P127
PR For use with
interrupts 6 points 100* to 150+ (rising trigger * = 1, falling trigger * = 0)
Nest levels 8 points for use with MC and MCR NO to N7
16-bit: -32768 to 32767
c Do < 32-bit; -2,147,483,648 1o 2,147,483,647
16-bit: 0000 to FFFF
Hexadecimal H 32-bit: 00000000 to FFFFFFFF




Samkoon Human-Machine Interface Manual

(" AK Serials (WITHOUT 3G/WIFI) L

AK-043AC, AK-043AE , AK-043BD , AK-043BE , AK-043BS , AK-050BE , AK-0508BD,
AK-050BS , AK-070AE , AK-070AD , AK-070AS , AK-070BE , AK-070BD , AK-070BS,
AK-102AE , AK-102AD , AK-102AS , AK-121AE , AK-121AD , AK-121AS

[ AKZBIHVE ( #3G/WIFI) )

AK-043AW , AK-043BW , AK-050BW , AK-070AW , AK-070AWG , AK-070BW ,
AK-070BWG , AK-070BXC , AK-102AW , AK-102AWG , AK-121AW , AK-121AWG

EA Serials
EA-043A , EA-070B

Y
A

"

_

SA Serials

SA-035F , SA-043F , SA-050H , SA-057F , SA-070F , SA-070H , SA-102H , SA-104F ,
SA-121F

SK Serials W
SK-035FE , SK-043FE , SK-043HS , SK-043HE , SK-050HS , SK-050HE , SK-057FE ,
SK-070FS , SK-070FE , SK-070HS , SK-070HE , SK-102HE , SK-102HS , SK-104FE ,

i
A

L SK-104FS , SK-121FS , SK-121FE

(128 Installation Condition

Places for application . Samkoon Series HMI is desighed according to the environment of
industrial products. Its design specification to ensure that it can work to stabilize in the -20°C to
65°C in most industrial condition. It may not be used in certain outdoor conditon, if you need
outdoor specific occasions, be sure to consult your provider!

NEMA  The front panel of the Samkoon HMI match the NEMA4 protection regulations. When the
product is proper;y installed in the disk cabinet match NEMA4 protective provisions, the enclosure
remains connitted to comply with the provisions of the NEMA4, that is, when the enclosure surface
spray liquid, the liquid does not penetrate inside the enclosure.

Electrical condition Samkoon HMI hase been tested to meet the European CE standard. Circuit
design can be resistant to electrical noise interference, but that does not guarantee thar can remove
all the electrical noise interference.The correct way of wiring and grounding to ensure correct use.

Mechanical condition  To ensure that your correct use of the Samkoon HMI products, avoid
installation in the condition of strong mechanical vibration.

51



52

wﬁ Installation Instuctions
2.1 Installation Guide

2.1.1 Install location

While install equipments behind the HMI, make sure the AC power wiring, PLC output modules,
contactors, starters, relays, and other types of electrical interface equipment farther to the back of
the distance of the HML.

Keep away of inverter and switching power supply, the input and output of such equipment must
be shielded and connected to the system star point.

2.1.2 Install meet NEMA4 standards

Specifications ~ Samkoon HMI can be installed in the disk cabinet depth of more than 50 to 75
mm (depending on the thickness ofthe product), it is recommended you install HMI in the front
panel of enclosure, do this in order not to affect you open the enclosure front panel and assurance
you can smoothly connect the power and communications cables.

NEMA4 Installation  Put product into the Mounting holes from the back of the panel ,install
screw s i n t o the product of 4 fixed holes shell around the product, and then one by one lock mounting
screws until the product is securely fixed to the panel on the panel. (12.1 inch, 7 fixed Holes).

Warning ! Do not fasten the mounting screw with too much strength or the screen will be
damaged. (Maximum Torque: 0.2N+m)

Warning ! In order to ensure the packing specification, all mounting screws provided with
products must be used. The curvature of the front-panel cannot be over 0.010 “.

With fixed bolt fixed HMI, please use the insulating sleeve to prevent leakage of the machine,
it may cause damage to the HMIL.

2.1.3 Environmental Considerations

& ® Because of the LCD display inside, the HMI must be used indoors. Make sure the product
is installed correctly, and the environment meet.

& ® Do not use in explosion hazard situations, such as the presence of flammable gas, vapor
or dust.

® Do not use in the temperature or high humidity environment, which may cause the device
internal product condensate, resulting in damage to the equipment.

2.2 Power Connection

Make sure to comply with all local and national electrical standards before installing the product,
please consult local suppliers for detail.




2.2.1 Power requirement

A Power  Samkoon HMI products can only used the DC power supply, the provision of the DC
voltage range is 24+15% volts of power. This ensures compatibility with most controller DC power
supply system.

Products within the power regulator circuit is completed by the switching power supply. If the product
within two seconds after power display is not shown, please disconnect the power immediatly.
Check the wiring is correct before re-energized. DC power supply must be properly isolate with the
main AC power.

& Warning !

In order to compl with ICS Safety Recommendations, you must install an emergency stop switch
while use Samkoon HMI in your control system.

& Warning ! Power

Do not share the power between HMI and inductive load (such as solenoid switch or solenoid valve) .

& Warning ! Wiring

Some controller 24V DC output power supply cannot provide the current needed of HML.

DC power supply line should be as short as possible(up to no more than 500m for shielded cable,
300m for UTP).tools,

Please take the appropriate lightning protection measures when lightning occurs frequently.

Be sure AC power cables and high-energy and rapidly switching DC wiring separate from signal cable.
Put a resistance and a capacitance in parallel between the ground and the DC insulated power
without earthing. This will make a path for static electricity and high-frequency interference.
(Suggestions: Resistance, 1M Q;Capacitance, 4700pF)

& Connection  Unscrew the screws of line terminal anticlockwise on rear panel. Insert the
power cable. Then fasten the screws clockwise. Please insert the power cable laterad when unscrew
the plugin line terminal anticlockwise. Then fasten the screws clockwise. Put the terminals into the
slot on the rear panel. Caution:Connect the positive pole to the terminal marked "24VDC+", and
connect the DC GND to the terminal marked *24VDC-".

2.2.2 Grounding Requirements

Procuct shell must be grounded, DC in the inside of the product is not connected to the actual
earth. In order to avoid due to the virtual point grounding can introduce noise into the system, it
is best not to land and housing of the DC to earth, but if you have to power to received star point,
you must ensure that the ground wire as short as possible cross-sectional area as far as possible,

2.2.3 CE Requirement

To ensure HMI meet EMC specifications, reducing the electrical noise interference, the product of
the power terminals on the chassis ground terminal must be connected to a separate # 14 AWG
grounding cable. This ground connection must follow the installation instructions directly connected
to the system star ground point.
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2.2.4 Safty Guide

This section presents recommended installation practices and procedures. Although there is no any
two applications are the same, but please carefully consider the following recommendation when
installing.

& Warning ! Hardware Install Proposal ~ The system designer must understand that
equipment controller system may malfunction and produce insecurity, electrical conflict and HMI
(for example, SA/EA)may lead to the run of the device, which may lead to a certain damage to the
body of the operator.

If you or your company use programmable control system that require HMI, you must understand
the potential security risks and take appropriate preventive measures. Despite your detailed design
procedure is developed based on your specific application, but also need to pay attention to the
following information about programmable control equipment installed universal precautions, these
precautions in line with the NEMA ICS 3-304 Control standards recommended by the controller
installation specification.

& Program  In order to meet the security recommendations of the ICS, check and make sure
the emergency stop writable register have security restrictions and safety equipment will exceed the

limit conditions of the control of the dangerous parts of the plant or equipment in the program to
ensure personal absolutely safe.

__________________________________________________________________________________

i ICS 3-304.81 safety recommendations:

E In the mechanical parts that the operator can touch, such as the location of loading machine

E mechanical automatic operation, you must carefully consider the override or other redundant
! means, it must be independent out of the programmable controller.You can start or stop the

| automatic operation of the system. If you need to modify.the program on system runningm a
i lock or other measures must be considered to ensure that only authorized people can make the
! necessary security measures to security threats.

i * These recommendations are intended to prevent the risk of equipment failures and the safety

! measures when modify the program online.

___________________________________________________________________________________

e s e e L P

® 1CS53-30481 safety recommendations are copied from the NEMA, under license from
NEMA ICS3-304 standards

2.3 Communication

The communications port in the back of the product can be used to connect such as PLC or other
external devices(such as the controller of the connector) and so on.

2.3.1 Connection with external devices

Port  The COM ports on the back of product are used to connect with external devices, Standard
9-pin D-type male ports.

Cable requirements  On the one side of the cable, it is DBIF that connected to the panel. One
the other side, it is adaptive for the connection between the panel and the external control device.
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Attention For RS485/422 devices, in order to avoid the problem of communication, attention
to the communication cable length is not more than 150m. For RS232 devices, attention to the
length of communication cable is not more than 15m.

Attention

If the communication problem occurs, generally you can see fault tips "No Device Response” on
the screen, until the communication is established normally. Indicator on the front panel(COM) will
be lit and flashing while communication.

Attention that do not put communication cables and AC power cable together and communication
cables are not near the location of the sources of electrical noise.

Make sure the communication cables are fixed with both ends of the communication port connectors.

Pin Assignment

PLC[RS232]  Communication port 9-pin D-type female pinsarranged in the diagram. This port is
5432 1) usedtoconnect HMIand Controllers with RS232/RS422/RS485/CAN-BUS port.
9876/ Note:This portis not used for the Samkoon HMI programming.

Pin# | PLC[RS232)Fn | PLC[RS422]Fn | PLC[RS485]Fn | *CAN-BUS | *CAN-BUSisonly
1 CANL used in AK HMI
2 RX
3 TX
4 CANH
5 GND GND
6 R
7 R+
8 T- D
9 T+ D+

2.3.2 Connection to PC

Port  The USB port on the back of HMI used to connection for PC to HMI.
B-type USB interface.

Connect  This port can be connected by communication cables
( P/N : Samkoon_HMI_PC ) connect to PC.

Port Activation  This port will be automatically activated while the program is running for dow
nloading from PC

=] ~=>— [

Samkoon_HMI_PC
cable diagram

—<<-]
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2.3.3 Connection with 3G/WIFI Antenna ( For AK HMI )
Port  The 3G/WIFI port is used to connected to external antenna.

Connect  These two ports are connected by appropriable connection cable
( P/N:AK_HMI_WL ) and antenna ( P/N:AK_HMI_WF, AK_HMI_3G).

Port Fn In order to avoid the communication problem, AK_HMI_WF is only used as WIFI Antenna
and AK_HMI_3G is only used as 3G Antenna.

AK_HMI Antenna Base, 3G/WIFI Antenna Sketch

Antenna Base
( P/N:AK_HMI_WL )

WIFI Antenna

(P/N:AK HML WF)  BED i —

3G Antenna

(P/NAK HMI 3G) D= Yoo D

2.4 CE Requirement

Samkoon HMI conforms with the EMC regulations.
@ EMC (electromagnetic compatibility) regulations (89/336/EEC, 93/31/EEC) electromagnetic
interference radiation and resistance.

® Mechanical structural requirements (89/392/EEC, 91/368/EEC, 93/44/EEC, 93/68/EEC) Mechanical
security.

@ Samkoon HMI has CE marking and conforms with the EMC regulations.

Samkoon HMI is designed to ensure it can be worked in the standard limit electromagnetic noise
enviroimient (resistance), and does not produce high-intensity electromagnetic noise radiation to the
surrounding environment (radiation). Installed correctly in accordance with the instructions in this
manual, theproduct in full compliance with electrical safety standards ofthe European Community.

Compatibility standard  Samkoon HMIs are designed to meet the industrial environment and
electromagnetic compatibility.

e (CISPR ( EN 55011) Group 1, Class A in radiation levels

e EN50081-2 radiation standard fot industrial environment(equivalent to U.S. FCC
Class A standards)

e EN50082-2 standard for generic resistance of industrial environment




(38 Installation Diagram

3.1 Common Diagram [guiase 3.5"/4.3"

o -SK-035FE
e  1%m
i — N 3 121mm
X s [c&De] " sy o —
: EI Onoovonote__II, o EQLL
Side Side
Front
Front
e
E :
= :
Cut-out Back Cut-out
*EA-043 +AK-043AE/AC
«SA-043F “SK-043F
138mm L tsm
I\ T o 139mm
Fragf Front
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SK-043FE Key Technical Parameters

Model SK-043AE

Display Size 4:3"(length : width=16:9)
Resolution 480 x272

Brightness 400 cd/m2

Contrast 1400 : 1

color 262, 144 color

Backlight LED

Control panel

d-wire high-precision electric resistance touch screen

COM COM1 (RS232, RS422, RS485)
USB download port USB DevicelYES

USB port USB Host IYES

Ethernet port None

SD card None

Storage 128M FLASH + 128M SDRAM
CPU Cortex-A8 600MHz

Supply power

DC: 24V (+15%),6W

Power consumption

SW

FCC compatibility

FCC, Class A

Pressure-proof test

1000V AC / per minute

CE certification

EN55022 EN55024

Operation temperature

-20~65

Operation humidity

10~-90%RH( no condensation)

Shockproof degree

10-25Hz( X Y Z dimension 2G/30 minutes)

Protection Level

IP65( front panel)

Curst material

Engineering plastic ABS + PC

External size

150x 93x 39(mm)

Installed portiforium size

141x 84 (mm)

weight

IAbout 0.2kg

Configuration software

SKtool
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Magnetic Contactors and Starters

SC and SW series
Design features

S$C-03, o0, 05, 4-0, 4-1, 5-1
SC-N1, N2, N2S, N3

Description

Small frame contactors with new functions join the SC series.

The SC line up, which is based on high level technology, now extends from the SC-03 to the SC-N16.

The SC series contactors have such options as additional auxiliary contact blocks and operation counter unit with snap-on fittings,
and coll surge suppressors. Modification can be made quickly and easily on site.

Improved contact materials and structure double the electrical life compared with ing cor 2 million of 1S.
Bifurcated type auxiliary contacts have a high degree of contact reliability.

Therefore, they can be used in low-level circuits of 5V, 3mA and directly input to electronic equipment.

The coil surge suppressor or coil drive
unit can be easily added

[ Single-side-mounted coil terminal

Long electrical life Terminal numbers meet IEC standards

2 million operations (AC-3 duty) ———»

Easy-to-read front display

Type, ratings and terminal numbers Nogts gt fon o

IEC, NEMA, BS, JIS, VDE

UL, CSA, NK, BV and LR approved
Manual operator for easy circuit
checking

ON-OFF status indicator - Bifurcated auxiliary contact with high

contact reliability

Optional function unit can be easily
added to modify contactor immediately
on site.
* Auxiliary contact block fits all
size contactors(03 to N3)
* Snap-on mechanical interlock unit can
be fixed to equal or unequal
size contactors without tools.
* Front-mounted operation counter

Direct-fitted overload relay
assures time-saving assembly

Manual reset button

Dial protection cover
prevents unauthorized current setting

Exact current setting possible




Magnetic Contactors and Starters

SC and SW series
Design features

SC-N1 to N16

Description

FUJI SC series (SC-N6 to N16) contactors have been developed and
manufactured using FUJI's most advanced electronic technologies. They
employ an electronically-controlled SUPER MAGNET which is provided with
a built-in IC, thus enhancing their performance and reliability. The SUPER
MAGNET is based on an “AC-input, DC-operated concept”, thus allowing the
coll to be energized by both AC and DC input. Moreover, once closed, sealed
current is controlled by switching circuit. This permits a great reduction in
power consumption - a cost-effective feature.

The SC-N1 to SC-N5A do not have the SUPER MAGNET. These contactors
feature compact size, arc extinguishing mechanisms with a high breaking
efficiency, low power consumption, easy operation, and ratings up to 660 volts.

Features of the SUPER MAGNET

* Operates on both AC and DC power supply

* Has a wide operational voltage range

* No tendency to “chatter”

+ Eliminates contact welding or coil burning

* Reduces power consumption
In addition the FUJI SC-N series contactors employ bifurcated auxiliary
contacts which improve contact performance and permit them to be used
in conjunction with programmable logic controllers.
FUJI SC-N series contactors are the most suitable for new FA age ap-
plications which require the most advanced electronic technologies and
maximum dependability.

The FUJI SC series conforms to and has been approved by various international standards.

Contactors
Specifications
Non-reversing

reversing

No.of thermal overload relay heater elements = - 3 3
Type sc-[] sc- RM SW-_J3H  |Sw-_RM/3H
Conformed New JIS Japan [ ] S > [ ]
IEC International @ <) ® ®
BS UK @ [ ] ° ®
EN Europe @ ® ® ®
Approved UL USA [ ] 5] ® ®
CSA Canada °®" ® @ o L
cce China [ 2 o = -
EC Directives CE Marking | Europe C€ @ @ ® [
Inspection Institute | TUV Germany £ [ ] = @ @

Notes
@ : Conforming to Standard

: A new certification mark that indicates compliance with both Canadian and U.S.requirements.
| : Frame size N1 to N14 and N16(Contactor only)

: When ordering the ccc standard type, addiccc)suffix to the type number.
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IC-controlled SUPER MAGNET

Advantages of SUPER MAGNET
@ Positive pick-up and drop-out

The SUPER MAGNET operation is electronically

i. Thereis no zone as will be seen in
the diagram-an outstanding feature that other contactors
can not provide. Chattering is a phenomenon which
occurs when the gravitational force of the starter magnet
decreases through the line voltage drop at the time of
motor starting. This may cause damage such as contact
welding or coil burning.
The SUPER MAGNET holds without chattering even
if the line voltage drops to 65% of its rated value, so
preventing this type of trouble.

Note: Unstable zone
In this zone contact weiding and coil burning frequency occur due 1o voltage drop.

Motor current. —»
Gravitational foce —»

Note oceurs even if

: No
voltage drops to 65% of rated votage.

® Operation on both AC and DC inputs

The rated operational voltage range of Power  Surge

the SC-N series contactors has been it . el
greatly expanded.

They operate on both AC (50/60Hz) and INPUT

DC inputs.

Operation

24V | 24-25V50/60Hz | 24V

Contacts | Contacts
open | closed

Gravitational force —»

Rated voltage

T
I
|
|
|
|
|
|
|
|
|
|
|
|

Coil voltage ———e
Note: Since SC series contactors are electroni-
cally controlied there is no unstable zone.

48V | 48-50V 50/60Hz | 48V

100V |100-127V 50/60 Hz [100-120V*
200V 200-250V 50/60 Hz  |200-240V **
300V 265-347V 50/60 Hz |~

WIDE
RATINGS

400V 380-450V 50/60 Hz |-
500V |460-575V 50/60 Hz |-
Notes:SC-N6 to N12: 24V-575V

SC-N14 to N16: 100V-575V
*1 : The coll voltage from a DC power supply with single phase full-wave rectification will be 100 to 110 V.
*2 : The coil voltage from a DC power supply with single phase full-wave rectification will be 200 to 220 V.

200 250
Example: Coil voltage 200 volts use
with AC circuit 50 or 60Hz
For further information
See page 01/22
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Safeiﬁy

Terminal cover for finger
protection

These optional terminal covers comply

with VBG4 (German Rules of Accident
Prevention), IEC60529, DIN57106, VDE0106
Teil100, which are recommendations for
preventing exposure to live parts.

The inal cover satisfies the requi

of Machinery Directive EN60204-1 “Direct
Contact Prevention” concerning mechanical
safety.
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Insulation
Improved tracking resistance
Tracking resistance of the molded parts comprising of the conductive block has

been improved.
Comparative Tracking Index (CTI) : 175V or higher

Tracking : It means the route of the leak electric current caused on the surface of
the isolation body.

Standard heat-proof material

The molded parts used are made of heat-proof materi pecified in UL94
(ULS4 : STANDARD FOR SAFETY FOR TESTS FOR FLAMMABILITY OF PLASTIC
MATERIALS FOR PARTS IN DEVICES AND APPLIANCES).

Mirror contacts (Positively safety contacts)

The with mirror has been certified by TUV.

Mirror contact conforms to the requirement for auxiliary contact that is intended
to be included in the future amendment to IEC 60947-4-1.

Mirror contact : Normally closed auxiliary contact,which cannot be in closed
position simul ly with the r ly open main

Free arc space

gas cooling block.)

A new arc-extinguishing method, which makes full use of magnetic field analysis technology, and a new material (UL94V-0) that has been
incorporated into the design of this new type of arc-extinguishing chamber to provide a free arc space. This new method and design
reduces the depth size, not only of the main body, but also that of the board (Types SC-N1 to N12).

Free arc space : It means arc space is not needed on making and breaking condition according to IEC 60947-4-1. (Refer to chart Arcing

Arc gas cooling system

(explanation only)

New material utilized
in the arc-extinguishing cover




Utility

Special type “/G” for DC operation
added to SC-N1 to N5 series

A new type of “/G" has been added to SC-N1 to N5 types
for DC operation.

Power input and consumption have been considerably
reduced by introducing a full voltage-applying coil.

Bifurcated auxiliary contact system

Bifurcated auxiliary contact system
By employing a bifurcated contact system, higher contact reliability is achieved for service at 5V DC, 3mA (Types SC-N1 to N12).

~
Motor starter Reducing Power Consumption

The use of a new type of super magnet that applies 3D magnetic field analysis has
manufactured at enabled greatly reducing power consumption.
1S09001 and ISO14001- This reduces CO; emissions by 33% over products with AC coils (average for SC-
certified factory N1/SE to N5 (inhouse comparison)).

Fuji Electric has been certified for
both ISO9000 series and 1ISO14000
series compliance. Both standards

are established by the International CO. is also

.(r)rv’gamzatiop for Stangardlzatnon (1SO). reduced by
e former is for quality control and

quality assurance, while the latter is for SUPER \ \ approximately

environmental management systems. MAGNET
Certified for 1ISO8001 and ISO14001, our {aVerage for
Fukiage Factry, which manufactures motor SCN1/SE to NS)
starters, puts great effort into establishing
a highly reliable quality assurance system
and a development and production Products with
structure which takes environmental AC coil
protection into account. (average for

SC-N1 to N5A)
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Magnetic Contactors and Starters
General information

Frame size 03 | 0 [ 05 [40 |41 [51 [ N1 [ N2 [N2S|N3 [ N4 [ NS | N6 | N7 | N8 [ N10 [ N11 | N12 | N14 | N16
Ratedcurrent(A) | 11 | 13 | 13 | 18 | 19 | 19 | 26 | 35 | s0 [ es [ 80 | o3 | 125 | 152 | 180 | 220 | 300 | 400 | 600 | 800
i I I I I I I I I I I I I T I I I I — —
X 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[ 1)
[ [ [ 1 T [ [T [T [T T T 1 | | [ [ T 1 |
JRNN N N N N N e S N NN N N N N
! [ | | [ | | | | | ! .
| | g™ e | | | | | [~ 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
= i { ]
*1 Magnetic C only
Overview Models Type Overview
Enables easily adding auxiliary contacts. | Trip indicator SZ-L[] Indicates the tripping status of the thermal relay.
Displays the number of switching button . ool therma .
operations of the Magnetic Contactor. Rescfeiense Sz-RC] Vsed for conol of oy (esniing.
Protects a three-phase motor from surge voltages. | Dial cover SZ-DA Prevents changes to the current setting of thermal relay.
Used to interlock a reversible Magnetic Switch. | Terminal cover SZ-T.) Prevents exposure of charged terminal section.
Used to wire the main circuits of a r ; :
reversing,cantaciors 8nd Starters, Live-section cover SZ-JCL, SZ-IW_), SZ-[1J | Pravents exposure of charged mnalsowm. o
Enables driving a coil with a transistor output. | Insulation barfier | S2-BL] ormons g g g T o
Used to assemble a stand-alone, i : g
resistive-load Magnetic Contactor. fConia pootaciae S2-Re Prevents contact wear cause by material ransfer.
Provides protection against surge . X X
voltages with the'collis turned OFF, /| Faudetectorunit - | S2-F-LI/M Dotects sk he Vokage'acroes 11 load.
Used to assemble a stand-alone feleass i X Holds the closed-circuit status during momentary power
Thermal Relay. NP unk, | S2-LYDE interruptions.
|Framesize | 2N | 2N/SE | 5N 6N_| 10N | 11N ~ - - - - - - - - -
Rated current (A) | 35 35 85 | 120 | 200 | 200 - - = - = - = - - -
L J L | l l -1
PNz
[ ] E= X I ]
[ | E ]
Frame size 0A | oT 0 0s 1 1S 2s 3 4 - - = = F = =
Rated current (A} 8 12 12 15 20 | 35 50 65 - - = — - — —

64



Magnetic Contactors and Starters
General information

Frame size oN | siN | N2 | N3 | Ns | N6 [ N7 | N8 | N1O | N12_ | N14
Ampere setting range [A] | 0.1-13 ! 0.1-18 ! 4-42 ! 7-105 ! 18105 | 45160 | 45160 | 65-185 | 85-240 | 110-450 | 240-600
[ 1 1 1 1 1 1 1 1 1 1 ]
[ ]
I [ [ | I I I I
[ [ l l I ] L ]
[ ]
Frame size $S03 | SS08 | SS10 | SS20 | sS30 | sS40 | ss50 | ss70 | ssso | $s100 | SS120 | SS150 | SS200
Rated themal current [A] 3 8 10 20 30 40 50 70 80 100 120 150 200
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MINIATURE CIRCUIT BREAKER amcomss
2P 10kA 1-63A Product Details Display

i

(3}

<
Technical Data Product Installation Diagram

Miniature Standard Circuit Breaker has the Following Function

* Short Circuit Protection

* Over Load Protection

* Isolating
Standard IEC/EN 60898-1
Certification C€ RoHS [Ki¥d ce
Pole 1-4 Pole
Rate Current In 1,2, 4,6, 10, 16, 20, 25, 32, 40, 50, 63 A
Rate Voltage Ue 230/400 Vac
Dielectric Test Voltage 2KV (50/60 Hz, 1 min)
Insulation Voltage Ui 250V(Phase to Ground) / 500V (Phase to phase)
Breaking Capacity Icn 10kA
Tripping Curve the magnetic release operate between 5 and 10 In

(see following tripping curve pictures)
Electrical Feature Electrical Durability 10,000 Times
Mechanical Durability 20,000 Times
Rated Ambient Temperature 30°C
Operating Ambient temperature -30°C~+70°C

Storage Temperature -40°C~+70°C
International Protection P20
Installation Feature Maximum Wiring Capacity 1-32A =25 mm2, 40 - 63A = 25 mm?
Maximum Ultimate Torque 1-832A=2Nm, 40 - 63A =2 Nm
Dimension Tripping Curve
MCB 2P ’
1 as—4 'g ‘5 k]
3K H 5 H
wucel » ® 4
o| o % ki ki
@ d d d
T B 3 i i
L o o o
) 2 &
g [® s .- - 5
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M100 M2 M10
— | £ 1 [sET Y000
M10
—F [sET Y004
M10
—f [sET Y005
M10
—f [sET Y001
M10
——f [sET M1
M1 M10 K1800
— +F (To
TO M10
— \ [SET M2
M2 M4 M10
— | +F £ [sET Y002
M10
—f [RST Y000
M10
—F [RST Y005
M10
e S [SET M3
M3 M10 K600
— | +F {T1
T M10
— ——F [SET M4
M4 M6 M10
| 1f i [SET Y000
M10
—F [SET Y003
M10
—F [RST Y001
M10
—F [RST Y002
M10
v [SET M5
M5 M10 K1200
— | v aa (12
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89
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115 — |

T3 M10
| iy [sET M8 I
Mg
— | [RsT MO I
M101
— {RST M1 I
[RsT M2 I
{RsT M3 I
{RsT M4 1
T2 M10
— | 1F [sET  M™s 1
M8 M8 M10
- | {sET  voos ]
M10
£ {RsT  vooo ]
M10
T [RST Y004 )
M10
{ {RST Y003 i
M10
f [sET M7 1
M7 M10 K1800
e {13
[RST Y003 1
{RST Y004 I
{RST Y005 3
{RST Y006 3
[RST M10 3
M102
[sET M10 3
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[RST

[RsT

[RST

[RST

[RST

[RST

[RST

[RsST

{RST

[RST

[RST

[RST

M2

[RST

M4

[sET

[sET

[SET

[SET

[SET

[SET

[SET

Y001

Y002

Y003

Y004

Y005

Y006

M10

M5

M6

M7

M8

Y001

Y002

Y000

Y001

Y004

Y005

Y003

Y004

Y002
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160

168

172

M6 M4
—F [} [SET
M4
I [SET
M4
I [SET
M7 M6
—F {1 [SET
M101
— | [RST
M2 M4 M10
I +F +F [SET
M2 M4 M10
— | +F H [RST

Y000

Y004

Y003

Y006

Y000

Y003

Y001

{END
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* PULAY 1. AA “start” BSUVN9Y
2. ne “dost” NNATSTN9U

3. AR “stop” KYANITYINANT
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