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ABSTRACT

This project presents the design of a semi-automatic battery compactor by
controlling using PLC and touch screen to operate and display whether it shows motor
operation, light and sound alarm. This’s counting the number of lumps of charcoal cut
In the part of the ingredient check sensor, if the ingredient is not found or the mixture
is out of stock, it will immediately notify with light and sound and will stop the
machine. The compressed charcoal will be a cylinder, length 2 inches or more,
diameter 1.9 cm, mix ratio 10 kg, it will take 5 minutes to compress, in 1 hour it will
compress 120 kg. Record 6 seconds. In the distance sensor part, it will be cut and
counted. It’s displayed on the touch screen will display the counted value, not more
than 999 pieces, after 999 pieces can be reset and the machine has a motor burn
protection control system with overload is set to 15 amps. When the current flowing
into the motor reaches the set value, the overload will cut off the current from the
magnetic contactor coil. The router is to protect the motor from damage.

From the experimental results, the semi-automatic charcoal compactor can
work efficiently. Whether it's a value display or an audible alert and indicator light.
Deactivation of the machine is accurate and precise cutting the charcoal and counting
the values to the touch screen This’s compared to the actual count is correct and part
of the motor protection control system. When the current to the motor is high to the

set value, it will cut off the machine immediately.
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(fia: https://www.srt.co.th/product-5-58)

2.7 Uswas (Buzzer)

Y] ¢ & ° | < = Aa o a = . |
Urios Wudlnsuvuwimdnusewvudelaiiaeasindaninud (oscillator) ag

| o A &

melui anseassdsaseunsededyaamdugduuunieg fsgun 2.9

U

JUN 2.9 Jwiges

(17'im: https://th.aliexpress.com/item/32862724739.html)
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2.8 viaanlnuansan1uz (Pilot lamp)

vaealiwansanug Inazdfnegusiiugaiuny lnedninindn

Y

o))}

BUDNHANIUL AT

v '
[ =

I Wy Masheauey, neansviney, wdadeulunsdinddsdiaUunfintu fsgun 2.10

L4 1

sU 2.10 vaealuluansaniuy

u

(17;11’1: https://www.arduino4.com/product/882/led-pilot-lamp)

2.9 99Mwdn3U (Touch screen)

A o v I3

Jovivaniu [8] Aediufidwar sudeyalufiveadliinazidu duwn 3158 wioie1vinm

wwanduwuunsmiin guan enfiludaey vieduquuminerivansudoyamvaiilay

LY

duiusiutanaes (Ladder diagram) Alaleuld Tnelusunsuoniluiivead

Weeonuuuaindg livuseviganiuuagiimuaaiidawmes Wenadudinaiiluae

sgdmaliveyatuineadyinnusiuiu lngaunsaldddududalunisnadaddsla

5UN 2.11 qevivaniu

62177734145.html)
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a J .
2.10 wuniuaneaULNAM@I (Magnetic Contactor)
wuniudnaouunawes iugunsalainddnsotsasiniy iien1sida-Ta vaq
Y o @ o [ [ 1 I3 | a Y o W o |
niduna yhaulagendesiunandmanliiidaslunisia-Uandndunalunisinse
293l 1w We-Ua mavinurenasmuauuemesvseldlun saiuaueATesdng Aegun

2.12

3UN 2.12 wuniufnmouunaLaes

(‘ﬁ&l’l: https://mall.factomart.com/principle-of-magnetic-contactor/)

2.11 wasnawsnnes (Circuit Breaker)
wesAausnines 9] 1Wuaiadluisnlud@fiosnuuuuniedesiuisasiniiiain

= A a | a ° sa e
AIULTFY RN LﬂﬂﬁﬂﬂﬂizLLﬁiWﬁ’lmumu A1ININIUVBDILYDINFLUINLNBDIADARNNTY LLabLW‘W’]

RINATIInUANNEaUNRluIasing fagui 2.13

UM 2.13 waifinlusnines

(17'im: https://www.a-automation.co.th/article/243/circuit-breaker)
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2.12 wawaslWinssuadau (Alternating Current Motor)
wawoslulihnszuaady (107 Wugunsaliildfuegaunsvanglussinandugunsal

Aldmuay inFesdnsnadiisqlunuveseiosdng vewmesinansuvuvarsviaildlivanyay

fusudsiy Ssfpmauismuminsuasriinvesuaweslifinaonguansinisldaues

wawesud avelaeliinusyansnmasanlunisldnuveuewesiueg wavansadenlsd

a

uldmnzaniunusing ddulassnutaylduewmesuiia 3 useh 220 Taad Aagui 2.14
AuansAvasameslnih 3 useh 220 Toadf Tl
1. sflauoines 3 usedn
2. Touusesiuluin 220 Taad
3. nyzualuiin 13.7 waud
4. Puiseutalnas 1430 saudeuni

5. madlui 2.2 Alatns

3111'7; 2.14 uaWwasNinszuwaadu 3 wsaIn 220 1had

(1‘7im: https://www.motorsupply.co.th/transmission.html)

2.13 ywa (Pulley)
yia Wudadeuiildiiaiundsnuniaiibiianuiuas nsesnuuuyiaiinagses
nsganemNseuLasnsduasiiieulilosigainfissildiiesnwindsud msunislden

e fagui 2.15
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Ul 2.15 yia

(ﬁu’m: https://market.onlineoops.com/443952)

2.14 @1gwudIn1as (Transmission belt)
a18nIudInN1a v A uanqlunisdana1senangmadu (Driver) wag #am0u
(Driven) lnganenuazadodlufideaisniu v3oyiareadaduiaziiniy lagn1sdenids

yiallagiinsnasounasnamadate Aagui 2.16

SUT 2.16 anenudssng

v

(17;11’1: https://sites.google.com/a/srisawat.ac.th/history-of-engines/rabb-sng-

kalang/rabb-sng-kaa-lang-dwy-sayphan)

% My ? o .
2.15 Juaulsmi3liundu (Air compressor)
Uuaw [11] vhudilunisdeadlifiussdunuiidieluldusslovduazUsse aldla
wangeny Maluszuuadlulsanugnamnssy seuuluudnd waggnavnssuaiiseu Jua

Usznndazldidursendrlunsataluiuniite lnelulaseudasldduanlsnsisunsiuy

$u JET JT0-25 faguil 2.17



14

AovanUAvesluanlsnn3l5undu JET JT0-25 deisil

[

1. M@9anau 3/4 w59t masbudn 550 Tnd

Y U
2. fanau 2@
U Y Y
3. AU 25 GRS
4. k599U 7 U1SHe 100 PSI
5. USunauay 105 ansmaunil

6. AULSITEU 1,380 SOURBUY

3

-

Ui 2.17 Yuaalsnn3liingu JET JTO-25

(‘ﬁm : https://numrungstore.com/jet-jto-25-25.html)

2.16 aiuilasuanas (Stepper Motor)
aililasuawmas [12] WunawaslwiAduindeuseiad Tnslassasianielutiuas

Usznoaulumudkimanuuawaines (Stator) NI INLNUME NIIWNIU 980D & usanul

= [
N o

Usgnounududun Ingudasdniuosnuiuazdvnainiued Wednszuanunesdasiin

a

aunuwiant Wil Uu wesuN 2.18 Tunisvinauvesad Uilesuamasiuazliaiunse

Y

Juipdeunsorinauedls Sndudesdiinasdidnnselindfldlunisasedyanuviedneiadly

Tsastuaiutauawmas

Bearing
Rotor core
Coil

Rotor core —‘ I_ Shaft Shaft
Rotor teeth — Bearing

I
Bobbin 2 L ol i
i Coil
Stator core
Stator core —| I— Stator teeth Flange Permanent

magnet

JUN 2.18 lassaswwesaivilosuenes

(W : https://mall.factomart.com/principle-of-stepping-moto)




uni3

N139aNLUU

TuuntaznanI09N1598NLUUTLUUNISYINIIUVB AT DI9AD1UN D ALULA LA8ae
Na1D9UAaNtABENTUNITYININ ATPBALUUINDINITYINGUL IaTe1sa n1seentuunis

= 1 o = o & 2 & o & & &
LUYURUIDNVANTY ﬂqiaaﬂLLUUcLﬁi\jai"l\isﬂaqLﬂﬁa\‘i GINVNWMWV]ﬂa"l’JQJ’]ULﬂuLuaﬁ'ﬂuUV]u

3.1 vdanlaazunsy (Block Diagram)

UaoN lADZLNTULANINITYINTUTDUATDITAa T URITR L UITR Las TR L aT DU

Uszanananany wansniagui 3.1

6

WNLIB SN - S LAUALUAR —9 1aLRes

< & v a v Y
\uesin -y )  lrduensndy  wmmp  lulladnfou
Fuwes Pog =) afues

A3V =y

druna ) luansaniuy
RN GAED R g - Ulgo3

UM 3.1 vdenlnasunIuin3odnaIundmiulf

9n3U7 3.1 Junsedunenisvhauresudentaezinsy
1 ARSI NNa1evInNINewssiu 24 Taad [Wgiuead fikeadvindans
Tmunu@nduueines
< x> ° 1Y v ' Al a v < v
2. W uesInsEaEYinN1sIUTEEE N aUA U L USEEENABINTT kagUNE L)
Tuiea® Nuwoaddsnisuluiinfndanoua uluseaeNABINIs
3. WU DSATIVEDUNIAIUYININITHIIVED NI waziAuNalilufinead v1n

NIOTUNSDAIUNALNUAIL LI LF DU UL AR UE kas d g9 N T e s
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4. vivansuazludiunsunaniIsdInsiiuommas kasiuwasyinaulagas
WAUKALNLDATUTEUIaNADNTOUNDUNIASBI9LYINU kazaavivansudlyinanistusuIu

ADUNU LAZLADNTLYEANNYIVIN DU TUTIN UL ILALTURLUAT

3.2 N1999NLUUINITNITNIU

Tsunsuidaaednaealnsaiass (Programmable logic Control : PLC) tugunsal

° = 9 & ° i = s
ﬂ’JUQQJﬂ’]iVl’NWWU@x‘iLﬂiE]W AINITIBATEUIUNTITININIURAILE Iﬂ&m’l&ﬂuuiuiﬂﬂﬂiwm“fjai

'
1 a

(Microprocessor) Liuauesdsnisiiddny fueadazildruiiiudunauazioninaiiannsase
sontuldanulaviui
3.2.1 N5A929935 PLC

ndnnsvhauensasiiguil 3.2 Aeileli 24 Taad iluidesiigunsaiingg
doidulwesdil nsraaeingazdendidunnras X0 veafinead waziueadviinis
Uszsnanadseandutendnmdes Y0 sxdamslisiadianuusdinsialiineingazdaddn
Bunaves X1 veafinead uazfineadvinnisuszinanadeaneandueinages Y1 wag Y2
wzdansliliuansaniuzuazdowosvineu Wuwesmd 2 sgdunndenszerlunisdnay
dsrndrfiondnadites X2 vesiiuead uaviinead shnsussianadeoaniduendnmyos
v3 azdanslilvdusssindiheudisadliiunssuengudndousiu Ssgunsalanunsads

| 9 = 1% = v v ' = A & s Y]
muf\]aﬁ/lsljaﬂiulﬂ LLagﬁqll']iaLaaﬂizﬂgiuﬂqimﬂﬂBUﬂ’]uvLéﬂmEJﬂqﬁLﬂaaum LY ULYBIATINTINEN

' Y = g X s & v v o8 vda ¢ A ) A o
nswueTivaniuldlasafulaemesiusiduinlidumesindouiilunuafidimunsses

Brown Brown . TB6600 Stepper
Motor DRIVE

Sensor Sensor
Black Black

o

| Blue Blue
o) z oo

>ww SC55

= e

L5 A

a3 I
I
|

I
=

1219 Lo Q)
1 € } 0=

é) 2;/_ 249 e T o
<LLTUCIYN

] || ™|
DC+ DC-COM X0 X1 X2 X3 X& X5 X6 X7

FX3U-14MR-6AD-2DA E :

RS232 CT/IO YO Y1 Y2 Y3 Y4 Y5

R 2K

=2
0 0o I
] L

e | PLC Y3
[ ||

ad 24V
'é, @ pilot Lamp

—_—

" 24V
— Buzzer Pilot @m PLC YO
1

| -4 |

]
|

To T 6T
1616
T
I

5UN 3.2 M3sieasiinend
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3.2.2 NM3ADIAIAIVANNDABTUAL IR

§ o

WANNITVNIUVBINATAIUANNBLADS AIFUN 3.3 2995AIVANALINTG

Y

mvAuNsla-Un veantnduda viaulpgerdediuiaudivantluieaglunisde-Ua
nihdudalunisandoaaslii wu 1Wa-Ua 1157191U9091995AUANLBIND S WAL LTS LaE
aneueunis We-Tanwd PLC &3 ludiuvesnsasidinouunainesdaseisasidi
lngnidudalunisdeamsasuazlonesinanaziumeiuveinssuaninunassnglud

A
g 1 a o

wowes Wenszuanlvaduawesiidngahlignsnaininanuseugeiuauiainienlifee

Y 9

FANTELADININADALLUWMANTYDIADULNALA BT IVN LT F U aVa VDI UL ALK Uan

s P ~ 9 s = a 1%
uaLmaiaaﬂf\]’mmemEJLWE){]mﬂuuamaimﬂmmLﬁEJMWEJﬁ]’]ﬂiWLﬂlﬂﬂ

x & X6
Q C
\I - T *
8 7° 47d 2 |8l N
X O
1 S M- L -
.
+
JOI) (X 13 L
> \
K1¥\\A\
{
¥ )-(O)—-GO)—(x lss 7 2 ]a e
an*/?ﬁ-a\ i
o6 |98
I3 s
\ Fe [j :] jl
| Z |4 [6
13 13
s1 [——7 T A
14 14 u1 v

M) - J [ . PE
!és E’.',.‘a X+ H1 X1 -H2 X1 My i M"u ,”
\ s | i | ‘ A Newe, &
T ] =
12 1 10 9 |A2
4 14 |1 [ x2 x2
24v S '
PLC YO e WY B\ & 1197 A i,
UM 3.3 N1560AIAIVANLBLABIT WAL IR
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3.2.3 Minduaunszuangulagldndraudouludsvaainusimaninii tdeu
v Y 2
NauUNBEUIY
nann13veuvesnIsAIvANnszuengulagldndsdudeulusevnain
wiwianlnii eundudieay3e degui 3.4 msmuaunszuenaulagldnaduieuluse
nanuimantnin ideunduieaUsdefuesdndinzduiisuadain PLC Tunisdneau

IfunseuenauinfauiioanuaziAiouINguLAY

JUN 3.4 nsmuaunsyuengulaeldndraudeulumevaainwiwinli
\RounquseaUe

(1) @0MUATYUBNZULABUNSY (1) @nnugnIzUDNgURauDen
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3.3 Tnadvinnsinauieiassndiunsdnlusia
Tadusamsihnueissdnauisdnlusiiusznaudie 2 dau Aolrlainismunan
N13EANBULNU KAXNITAIUANNITAANDUENY
3.3.1 Wadvsanisauanmsdafoudiy
Tadufnnismuaunssatoud viemdagiiuanmsfumdwiuniiine
Tivaniu Uszsnanasnefiueatiloifumefivdunanlunssugldfdsnsliuemesvinnisdu
nsvvendnlidadoudiuseninld uimnidumesliediunanlunssuzied ssaglifinig

U fegun 3.5

SUAY

SUAFINIURVIvANTU

v

= al
WLoaYUSTUIaND

a3 ASIEDUAIURAY

LUDLHDITNIIU

v Juwasiarluansaniugingiu

ASTUBNDAYIINITON

) 4

A

UAITVINU

U7 3.5 Trladysanisemuaunmsdaneusi
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3.3.2 Iladv1inn1sAuANnIsAafauIu
Tnaindnnsmuaunsiindeudiu saulpgEuanmsiumdsiuaedivn
suddluldiueaduszranana Weaduwes Tnszezaunsadussozfouduluanuend
Foansazdsliludnvnisaadoudiuluiud wazuanssiurudousuiidaldnimiiee

viwan3u usmnliaseaviundulunsaaeuduwesinsreslml fsgui 3.6

SUAY

SUAINI D VIvANTU

v

NagUsyulIang

<3 5
UDIINITYY

Tuslavinnsen

v

LAAINUIUNBUDUHIUID

A\ 4
Juwasiazliwansanuzvinau

VYA

) 4

UAITNNU

UM 3.6 Iaiysnnisaivaunsinnoun

3.4 N159NKUUNISVYUNLNABNVENTUY

Tuniseanuwuuntinaavivansy Toluswnsy sktool v7.0 Tuniseonwuutdulusunsud

ANNSUDBNLUUNTNIDNTENT LT DD samkoon
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3.4.1 YUABUNITIDNLUUNISLTLUNUNIDNVENTUY

[

1.11988NLUY 13131n&519 New Project kagasanlndnuiinesnisiazidon

Size/SeriesfiuModel ﬁﬂ’gﬂ‘ﬁ' 3.7

=]

<_Pr01ect Properties
Project Name:

Path :l D:\SKTOOL7.0\SKTOOL7.0\Project\ Browse...
Size/Series: 4.3 Y Model: SK-043FE v
Show Model: Horizontal b

Model Parameters
Remote: NO
Size: 4.3 inch
Resolution: 480x272 Pixels (VGA)
Color: 262,144 Colors TFT LCD
User memory: 12M
Power: DC24V(+/-15%)
COM1: RS232/RS422/RS485
COM2: RS232/RS422/RS485
USB: 2 Ports B-type/A-Type
Ethernet: None

care

gﬂﬁ 3.7 n15a3519 New Project Wiornun Model

2.15488n New Link wisdausaniuuasaiiead lngni1sidan Device

ServiceAa3uil 3.8

=
€ — -
unkDil |
Link Name:| Link 1
Link Interface: COM1 :\ 1
Device Service: MITSUBISHI [ [Melsec-FX3U/3G(CPU Port) 7|
PLC Continuous Address Space: 32 [~

Back Cancel

35U 3.8 N13a519 New Link tiveidousiefiuiiiead
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3. lepanwuuntnaeivansuiduiiseusey vinsivanluswnsuasntiiee

Vansuiievnsdenseiuuens PLC dganansadenisiiuntaevivaniula degui 3.9

JU# 3.9 nwwthaeniseeniuy

(n) wihwedduuy  (v) whIBYRNIEEEAINLT)

3.501590NUUUTASIAS TR AT

N1500nkUUIATIAT 190 ANNAA PYUINLTIAUNITOONLUUINITUAZNITOBNLUY
ganAuIsNTzInesnuUIRskazsendus o daudlasadclaiudeusedu ans
MuvenAieszrhauldivseans nmieorhauliivseaninmniseenuuulasasneded
ANUAAYABNNTYINIU

3.5.1 mssanuuUYalAsIEIaATassad LA BAluA

lassadafivunaanundne 55 WuRing AINE13 75 LHURLAT WazAIugs

94 wufng M iandumanianluddelamnuudusiaunsonuseusiduazifiouveanissn
dulét lunseenuuuyszneuse fguil 3.10

INAIDALAYNITTUDNDA

WwesnsIaey
duNa

M

Tulindn
Aounu

Wuwasns9su
SyeynounY ’
i

0WYEANIU Lag ’
GRNEAILH ’ - l

a3
lUsnInes

= oW 3 usath

& 220 e

e ~d.

5U# 3.10 nseenuuulaswaing 3 Tauazgunsalildveuniadnauidnlula
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N1INAABILLASHNEANTINAADN

Tuunilagnaniin1snAaeIuadAI 9P A UNIDNLUTR ADNAaBINITYINaIU
Youdugesiavnisudufouanirgesuaslvuansaniuy wIssausovgadnludifdonu
Tunszuzharvanwidnrun N15ennauaIUeaNUNTUNIINTEUDN ATBIEILNSRANDURNY

TALUUTHLUITR NSHARIAIIIUIUNBUAIUNIRDVIVENTU NISNAABINITEINTHNIUIDTVANTY

4.1 NAaRIN1TINNUTBLdUwasLarNsudsiauaInUwasuaz lniansgauy
Junmeaesnisyhaweadugesmninsdvdunanlunszuzldiaissazya
Und usidnidumesliamsodudiunauls vdodmnaununiaiosazgansininuias
udufounuds s nUsmesuavd i uluansanuy
4.1.1 gunsalitldlunismaass
1. \desdnauiSnlua
2. utlaiudruznas 1 Alansy
3. §9u 10 Alansu
4.4 3 ams
4.1.2 Sumsunsnaassnsiauvesaiuwefuaznsuduiiouaintuigaduarin

LEAFNIUS

1. shudatudinds 1 Alansy wadw 10 Alandy uasth 3 Aes wwauly
nyagsls Mntduihmsagiedfuudumandudofenty fgui 6.1

2. thdnwanilsumadlunszusvesiaiados fagui 4.2

3. ihmsaeieslagnisneaing MO WilelieSowham fagui 4.3

4. Mintdwihnandsdusadliadluiesss lunaefindesdnhnissaieu

1w aunddumaNlunszuzIsrin Aagun 4.4

5. TgansmasanaiunaulunssusnunLATa9ailinswl o U uTwY a3
wazblhansanusnsoly

6. ¥MSUUTRNNANISNAADIAILUASI9N 4.1



JUN 4.1 mMswauanu

UM 4.2 mawmdunavadlunszug
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Buzzer OFF WJuilardudmisu

wanan1syuvesuees
Emergency OFF A9

Motor OFF uflsfdudmiu NYAMTYNULDS

. =
waRINISYUTBINeWes Semk-automatic charcoal briquettes machine tAIDY

Lamp OFF tHuilsfdudmdu
wansmiauedliuans
anug

RST e Sanstiu
FIUIUNDUAIY

UM 4.3 nsiUaasedagnisnaaing MO

a9dNUsUNISAANAUAIY

JUN 4.4 nsindediunaadlusesdn

A15197 4.1 LLﬁﬂQNaﬂﬂiﬂﬂa@Qﬂﬂiﬁ’]\‘ﬂu%@\‘iL%UL‘U?J%LLaSﬂﬁiLL{]}Q WouanUuwesiazluuana

IR

N159119UVBUTUL DS HAZNITHI R BUINU YLD

mamﬂ%'qﬁ wazluansdarus Tuvnusidrunanlunssuzvun

Uawaswarinudndaiuzuision | Uvwaswaslnnansaanulindaion

1 v

2 v

3 v
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AN5197 4.1 LERINANITNAABINISYINI BT UTaskaznsudaRauaInTawasway lnuans

annuy (na)

AMsMUYaLUTasLAzNTSHILFauInURs
nnaBeATaR wazlviuansaanus Tuvasiidrunaslunszuzviun
vgwasuazliuansanusudafion | UuwasuazlWuansaanuslindafiou
4 v
5 v
6 v
7 v
8 Vv
9 v
10 4
wneng : v Aedwweiddyyaundoazlvuansaniugyiiey dlowwdealilaiunse

AsIERUAIUNaLLe

NA5199 4.1 MSNRaBINSYUYBLdugasnuIdledunadlunsy UL ruALAT e

wATeRENYAMSNULazIIwsui e Skayluandn iy nnsnaaealiinnis

v
U a1

NAREWIIMNA 10 ASIEIAIALRANEIN O Wosldud AUl 4.5

IWuanaaniug awuds
& [ a
o dulwauns Fruanondesazuas

WRaurutuwes

JUN 4.5 msudadourudeigesuazliuansaniue
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4.2 msnnasaazasasnsavgasaluiAdedulunszusuazasnuvissanae
\Junsneassiivinifuisesliansansisasuldindnlunseuzuazasauviadn
VIALATAZTNS VAL
4.2.1 Jumeumsvasauiaiasiusangasaluififladulunssusuasvnanuiada
A
1. vhnsWaesedasnsnaaing MO isliaesvinu faguii 4.3
2. Mintwihnsndsdunadliaduiessn luvaeiindosidwhmssaiou
fu aunddusalunszuzazNn fagui 6.4
3. TdanaimdsandunanlunssuziasnasuiasAmunAI 0L ngANg
iaurselyl

4. ¥ sUuRnNan1snnaeIadluns1en 4.2

M19197 4.2 N13NRERIATRINEYRdnluliRlat uluNTEUT LAY IaRAWYIN SR

" IBsENsanndnludiAliaauTunszuz LT NaaALYISdAILA
NAABIATIN 3 e Y 3ot LA
\A3INYADALUIIA 1A30slingAIn LA

1 10 AWW LATBIRTNELANIINNI
a al dl‘ o

2 10 AUW LATRIATNEANITVINY
a al r-di o

3 10 A7 LATAIATNEANITTINY
a a r-:‘ll o

4 10 AW LATRIATNEANITNINY
~ | -

5 10 AU LATRIATHEANTIVINY
== Db ]

6 10 AU LATRIRTUEANTTNNY
y T -

7 10 AU LATRIATUELANITNNY
a = r-di o

10 AUW LATRIATNEANTTNNY
a a r-di o

9 10 AUW LATRIATNEANITNNY

10 10 U1 LATANAZNEANNTHINNL

31NN 4.2 HanIINAaBIAT N Tang batessnludRidenulunssusuay

MaARedanLa 8nUIRIald 10 Wi ndRIntueIeRsngan1sinauleegnlud@ann

v o ] G a s & s q' Y =
ﬂ'ﬁ‘mﬂaaﬂ‘l@mqﬂ’]ﬁ/lﬂﬁaﬂm\ﬁﬁllﬂ 10 AUAIANUNANAIR O Lﬂ@iL‘Uum@QEﬂ% 4.6 LHDLATDY

a

nulzdanalaanliluansaniugvessiag dagui 4.6



28

Inluamagnuy

= L4
UBATLRE

a L
UBNTEAE

l. j ¢ _lluamnsaniuy
» - |
-

UM 4.6 Inuananugnisvineuvessiad

(n) d@nnuztAIeamignviney (1) aouginiesinawiney

v Y 1 <)
4.3 N1SNAABINTITBNNDUNTUBINUNUUNTINTZUBN
& o - vy Ao s
Junismidaguesnuiienaasinisenbiaundassnuilugunsenseuen
4.3.1 AuRBUNISNARBINITIRRaua BN UunsINTEUaN
1. yhnsilawnsedlagn1snaaing MO elviiasedyiiay Asgun 4.3
2. vhnsindediunanadiusessn YugiaTewin1sentounny Aagun 4.4

3. Tdunanaundneenundunsinszuanvse by

4. ymsUufinuan1sNnaesadlunisen 4.3
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Twin-rod cylinder
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TN Series
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Twin-rod cylinder
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Product feature

. Pilot-oriented mode: Internal pilot or external pilot.
Structure in sliding column mode: good tightness and
sensitive reaction

. Three position solenoid valves have three kinds of central

function for your choice

Double control solenoid valves have memory function.

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

No need to add oil for lubrication.
Itis available to form integrated valve group with the base
to save installation space.

. Affiliated manual devices are equipped to facilitate
installation and debugging.

. Several standard voltage grades are optional.
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Specification
—_— .
avitoms | 4V130C-M5 4V110-08 4V130C-06
Model 4V420-M5 4V130E-M5 AV420-06 4V130E-06
B | 4V130P-M5 | s 4V130P-06
Fluid | Air(to be filtered by 40 u m filter element)
Acting | Internal pilot or external pilot
Portsize [Note1] | In=0ut=M5 In=0ut=1/8"
i 5.5mm* 5.0mm’ 12.0mm* 9.0mm*
Drlficasize | (cv=031) (Cv=0.28) (Cv=0.67) (Cv=0.50)
Valve type |5 port 2 position 5 port 3 position 5 port 2 position |5 port 3 position

0.15~0.8MPa(21~114psi)

1.2MPa(175psi)
-20~70°C

Aluminum alloy

Not required

Operating pressure [
Proof pressure |
Temperature |
|
|
|

Material of body
Lubrication [Note2|

Max.frequency [Note3] Scycle/sec 3cyclefsec | 5oy« - \ 3 cycle/sec
= |4V110-M5:120 4vi10 1120
Weight (g) |4v120-m5i175| 200 4\/120-06:1751 200

[Note1] PT thread, G thread and NPT thread are available.

[Note2] Once lubricated air is used, continue with same medium to optimise valve life
span. Lubricants like ISO VG32 or equivalent are recommended.

[Note3] The maximum actuation frequency is in the no-load state.

Coil specification

Item | specification

Standard voltage: AC220V | ACT10V | AC24V | DC24V | DC12V
Scope of voltage AC: £15% DC: +10%

Power consumption 3.5VA 3.5VA 4.0VA 2.5W 2.5wW
Protection ] __IP65(DIN40050)

Temperature classification | __BClass

7Termir|a\, Grommet
0.05 sec and below

Electrical entry
Activatingtime
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923.5 75 *
21 —-| 56 R
Sensitivity adjusiment
2 - - =
e IR N
Opticalaxis ~ —| 8 |~ PEMIER  MI8X 1 iRt (g1
2 Clamp nut Action display light (Red)
Detyection method Diffuse type
NO E3F-DS10C4 E3F-DS30C4
NPN NC E3F-DS10B2 E3F-DS30B2
podel | 1’ tffe NO+NC E3F-DS10C3 E3F-DS30C3
NO E3F-DS10P1 E3F-DS30P1
PNP NC E3F-DS10P2 E3F-DS30P2
NO+NC E3F-DS10P3 E3F-DS30P3
Detection range 10+ 10% 10-30cm=t 10%
Detection target 5 Transparent/Opaque object | Transparent/Opaque object
Detection range regulation Fixed Sensitivity adjuster
Respnose time 1lms 1ms

4-core wire 1o Receiver

2-core wire to Transmitter Power Supply

- - . ~
- e L p
—a | [ueos i Oieoa
Power nput - ®
St ® s 12-24VAC/DC :
13
maw:m:‘ @ -\ e UEP';Z i :
— | S > Bislieon : :
R X wiring TX wiring

Installation Note:

Best mounting height less than 20cm, sensor distance not less than 2m. Vertically mounting, level match.

Power mdicater: LEDILED4
Aarmindicater
Signal inaxcater: LED3

The Baam signal i 81r0ng within 1 meter, 1or shor

Instatling

i i'v- halo dril

)
N o—

. please rem

iens toreducethe signal.

Avoid Sunshing
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FEATURES & BENEFITS

+ Overload & Overvoltage Protection
* <1% Noise and Ripple

+ 85-260 VAC, 47-63 Hz Input Voltage

USED WITH

+ QCL Series Quantum Cascade Laser Drivers

SMALL SIZE, EFFICIENT

Wavelength offers the PWRPAK-24V low noise switched
power supply for the QCL Series Laser Drivers.

One of the most important components affecting noise
performance is the power supply used to power the QCL
driver. Wavelength has extensively tested the TDK/ Lambda
switching power supply, and recommends this power supply
for most QCL applications. A linear supply will offer lower

noise, but a much larger size and lower efficiency.

CONTENTS pall
QUICK CONNECT GUIDE 2
PERFORMANCE SPECIFICATIONS 3
MECHANICAL SPECIFICATIONS 5
CERTIFICATION AND WARRANTY 6

QUICK CONNECT GUIDE

To cermuns # me PWRPAK-24V powen suemy is
APPROPRUST FOR YOUR APPUICATICN, (7 15 MPERATVE THAT
YOO VERPY THE UNT WLL BE_CPERATNG. WETHIN DT
eTERNL MEAT CessewnoN SArE Overarees Axea (SOA)

Visit the Wavelength Electronics website for the most
accurate, up-to-date, and easy 10 use SOA calculator.

The SOA calculator for Laser Diode Drivers Is at this page:
o aho,
then choose the appropriate QCL driver.

T ——

1 menhoting LED

Figure 1. Power Supply Wiring Connections

Figure 2 shows an example of a comectly connected
grounded load

e et s et
—

POSITIVE SUPPLY| . NEGATIVE SUPPLY

1. Catiie inchuded as pat of e WCED 12 Power Supply Wirng KE
2. inchuded with e OCL Driver. (WCB313)

Figure 2. Power Supply Wiring Diagram, Dual Supply
Operation

ORDERING INFORMATION

PART NO DESCRIPTION
PWRPAK-24V 24 V Switched Power Supply
WCB312 QCL Power Supply Wiring Kit
WCB313 QCL 3-Pin Power Cable
WIRING THE PWRPAK-24V
Figure 1 lustrates the power supply connections for single
supply operation:

+V — positive output terminal

-V — negative output terminal

FG — frame ground

L — live line input terminal (fuse in line)
N — neutral input terminal

Output voltage adjustment

Output monitoring LED

WIRING POWER SUPPLY TO QCL DRIVER

Follow these Instructions 1o wire the power supplies using

the WCB312 Wiring Kit and WCB313 Power Cable. Refer

to Figure 2.

+ AC Safety Ground #1: 24 AWG green wire, 10" with ring
lugs on each end; connect to the Frame Ground terminals
on the power supples.

* AC Safety Ground #2: 24 AWG green wire; 10" with
one ring lug: connect to the Frame Ground terminal on
one power supply. connect the other end to AC Chassss
Ground.

+ Common Ground: 24 AWG black wire; 10" with ring lugs
on each end; connect between V- of Positive Supply and
V+ of Negative Supply.

« Use the remaining ring lugs to connect the power supply
cable (WCB313) to the V+, Power Ground, and V-
terminals of the power supplies.

Figure 2 indicates a 150 kQ resistor connecting the
power supplies to ground; this resistor is necessary if the
electronics ground s tied to earth ground at some point
within your system, such as at a DAQ card, computer, or
USB cable connection.

This resistor provides a lossy connection from system
ground to earth ground, and will prevent the ground potential
of isolated power supplies from drifting. Note that if this
resistor is used the remote POWER and ENABLE Inputs
must be optically isclated in order to function property.

If you are unsure whether to include this resistor in your
system, contact Wavelength Electronics for technical
assistance.




PERFORMANCE SPECIFICATIONS

PARAMETER DESCRIPTION PARAMETER VALUE NOTES
INPUT
Input Voltage 85 - 265 VAC
Frequency 47-63Hz
ouTPUT
Output Power Madmum 528W
Output Volage MV Output voltage is within £20% of nominal output voltage:
Outpest Current 22A
Hold Up Time 20ms
Line Regufation 96 mV
Load Reguiaon 192 mV
Ripple & Notse 150 mV 100 MHz bandwith
Inverter shutdown, manual reset. When OVP tiggers. the cutput
wil be shutdown. Remove the iInput and re-connect 10 reset
Overvokage Protection .48V power. The OVP setting Is fxed, nat user adjstable. In the
case of an Inductive 10ad, use a decoupiing dode at the ouput
terminal
Orerioad Protection, hicaup ¥p & auto restart >104% ) oracoip Wih et ecovery
Terrperature Coefficient <002%/°C
GENERAL
Efficiency 82/84% 100 / 200 VAC Inget. Power’ Protection
Operatng Temperature Aw+71'C See derabing chant above 50°C
EMC
Emissions, FCC B Yes
ENSS011 J ENS5022
SAFETY
UL/CUL, CB, CE Mark Approved Yes
Waight 2809
Sze 146 x 323x 6.3 nches

" Derating Information can be found In Table 1 on page 4.

OUTPUT DERATING

MOUNTING CONSIDERATIONS

Figure 3 lllustrates the output derating for the PWRPAK-24V.  Figure 4 shows varous mounting configurations. The
Table 1 shows the output avadable at afferent amblent  standard method (A) is recommended. Configurations B

also works. Do not use configuration C, where the PCB is
on the top and heat Is trapped within the unit.

100
%0
- \
Em \
|
3
O =
g - \
o 2 \
2
10
o e
-0 0 1020 3 & 50 € 70
Ambient Temperature (°C)
Figure 3. Output Derating Curve
Table 1. Derating Chart
MOUNTING = This Is a convection cooling type power supply. To
— - ensure proper heat radiation and safety, allow a distance
TEMPERATURE
A 8 of more than 15 mm between the power supply and
1010430 °C 100 100 parts. See Figure 5.
40°C 100 100 * The of g Screws
50°C 60 €0 56 mm.
wC 20 20 * R torque for the screw is

0.49 N'm (5.0 kgf-cm).

Provids punching, i 1o alow & 1 pasa.

Figure 5. Airflow Requirements
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MECHANICAL SPECIFICATIONS

.1 VOUTACE ADUETMENT

sa0s
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"
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31341

MAME PLATE

s=e nOTEA

Al MODEL NAME. PERT VOLTAGE RANGE:
PR VoA TG, MASAAL LTI CARENTAND
COUNTIY OF MANLFAC TURE AR SHOWS HERE 3¢

CORDANGE WITH THE SPECINCATIONS

B MO ENDOSIED. TAPFED AND COUNTERSUNK MCLES )

FOR QUSTOMER Oz
PROTRUCE STO FOWER SELPPLY

€580 TAPED HLES @) Vom CUSTOUER CrSSS McLATING.
FROTRUEE INTO POWESR SLPWLY BY
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CERTIFICATION AND WARRANTY
CERTIFICATION

sezwotEC

) 000000000001
a0

j0 0000000000 ¢

) 00000000000

j0 0000000000 ¢

) 000000000001

j0 0000000000 ¢

W
) 000000000001

raAx 20a1

CREWS MUZT NOT

SAFETY

There are no other user-serviceable parts inside this product.
Return the product 1o Wavelength for service and repair 1o ensure

that safely features are maintainad
certifies that this
mmmmw-mmdw
o sy LIFE SUPPORT POLICY
wnmmwwmdww This i " o 8 W

Technology, to the extent allowed by that
faciites, mumumhﬂnadoﬁum“
Standards Organization members.

WARRANTY
This plemd' M&hﬁsnm
o of one (1) year

lectrical and electronic products and Accessones:

As & general policy, Wavelength Electronics, Inc. does not
wnmdmdhwmnibw
appications where the failure or malfunction of the Wavelength
product can be reasonably expecied to cause falure of the Iife
support device or 1o significantly sffect its safety or effectiveness.

Dmu-mmpem Wavelength will, &t s option, sther
repair or replace products which prove 10 be defectve.

WARRANTY SERVICE

gt wil not "gly sell its products for use in such
applications unless it receives written assurances satisfactory
o Wavelength that the risks of injury or damage have been
minimized, the customer assumes all such risks, and there i no
product ksdibty for of devices

10 be e support devices are necnatal oxygen analyzers, nerve

For warranty service or repair, this product must the

(blrvyunL o devices, blood pumps,

factory. An RMA is required for products retumed 10
for warranty service. The Buyer shall prepay shipping charges to
Wavelength and Wavelength shall pay shipping charges to retum

LIMITATIONS OF WARRANTY

The warranty shall not apply to defects resulting from improper
use or misuse of the product or operation outside published
mﬁmsmmm wmedutncled
Wavelength specifically disclaims the implied warranties of
merchantability and fitness for 8 particular purpose.

EXCLUSIVE REMEDIES

The remedies provided herein are the Buyer's sole and exclusive
remedies. MWIwbehue!w-nydm indirect,
whether based on

special,

contract, tort, or any dmv legal theory.
REVERSE ENGINEERING PROHIBITED

Buyer, End-User, of Thnd-Pany Ma are expressly MN
from reverse 9. 9. o

product.

NOTICE

The & ined in this is subject © change
without notice. mumuwumm

and sarms. pacemakers,
hemodalysis systems, peritoneal dalysis sysiems, ventilators of
ol types, and infusion pumps as well as other devices designated
a3 “critical” by the FDA. The above are representative examples
only and are not intended to be conclusive or exclusive of any
ofher life support device

REVISION HISTORY

DOCUMENT NUMBER: PWRPAK-00401
REV. DATE CHANGE

R December Release in new format and
2013 extend warranty

. ]W\_ WAVELENGTH
ELECTRONICS
51 Evergreen Drive
Bozeman, Montana 59771

406-587-4910 (tel)
406-587-4911 (fax)

Sales & Tech Support
sales@teamwavelength.com

techsupport@teamwavelength.com’ [—
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te nd BUZZER AND BUZZER PILOT LAMP (TS2 zzmzsz m

* The color of lens for Buzzer pilot lamp is Red.

+The colorofcus for Buzzer i Black,
g o e e e 1. Mounting Hole TS2 @22 mm /@25 mm

B MODEL DESIGNATIONS ~l i

@ EE ﬂ 2. Type Bl Intermittence buzzer
» @ @ BCL  Continsous light with Audible alarm
BIL  Flashing light with Audible alarm
1 10VAC
e 2 20VAC
7 24VACDC
9  12VACDC

B BUZZER AND BUZZER PILOT LAMP DIMENSIONS

TS2BCL : senvilafiuani (LED) TS2BC :  sonvilalsifluand
TS2BCL sosvlladesaitos] LED uanil @ n/a TS2BC ponvliadeitios @ nia
TS2BIL porailadobisadesll tED uasl) @ n/a TS2B! poruiladobisiaitie @ wa

[ e
s - |
= Uﬁmjﬁ

If'i h :

T v (]
5 =
B )

1 B

EA |
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Chapter 31 — Alternating Current

- Phasors and Alternating Currents

- Resistance and Reactance

- Magnetic-Field Energy

- The L-R-C Series Circuit

- Power in Alternating-Current Circuits

- Resonance in Alternating-Current Circuits

- Transformers
e Voltage Voltage Voltage
1. Phasors and Alternating Currents posiive 2er0 negative
+, - — -

Ex. source of ac: coil of wire rotating with
constant w in a magnetic field > sinusoidal
alternating emf.

v, i = instantaneous potential difference / current.
V, | = maximum potential difference / current >
voltage/current amplitude.

Length of phasor ~ Phasor rotates with

equals maximum  frequency f and
current /. angular speed @ = 27f.

Phasor Diagrams

- Represent sinusoidally varying voltages /
currents through the projection of a vector,
with length equal to the amplitude, onto a
horizontal axis.

Projection of phasor onto

horizontal axis at time ¢
Suall curen gt - Phasor: vector that rotates counterclockwise
N with constant w.
o i=Icoswt

- Diode (rectifier): device that conducts betterin  ull wave rectifier circuit
one direction than in the other. If ideal, R = 0 in Source of Alternating

. . . al ing curre curre
one direction and R = % in other. —— e

Rectified average current (i, ): during any whole
number of cycles, the total charge that flows is same
as if current were constant (l,5,).

: 2 I
[ =
. dode \ /
Rectified current through arrowhead
e | Tt iy o
of Icos wtl or / | \
Isin wtl 1
Ifj\ -;
)
L1
0

Area under curve = total charge that
flows through galvanometer in time 7.

65



Meaning of the rms value of a sinusoidal
Root-Mean Square (rms) values: $

quantity (here, ac current with / = 3 A):
@ Graph current { versus time.
A 3 ! . .
s = (l )m, =f V,,.‘Ir ——2 @Squun' the instantaneous current /.
@ Take the average (mean) value of i%.
@ Take the square root of that average.
2 2 2 i it
l°=I-COS-at " ] i":{:cu\“wl (I:)_“ - g
I*=9A% 3 3 -

cos® @ =0.5-(1+cos 2ar)

-.
I1=3A
X/ \
1N ‘4 )

i =lges Wi, = \“(i:ln =

i* =0.51* +0.51° cos(2ax)

2. Resistance and Reactance @

Resistor in an ac circuit iy
I ve =iR =(IR)cos @ =V, cosax | (instantaneous ;" V3V
potential) ' vg

V, = IR| (amplitude -max- of voltage across R)

- Current in phase with voltage - phasors rotate together

iv
! i = Icos wr
4 ve = IR cos wr = Vycos ot
Voltage Current and voltage Ve E--rHe T
s FJ
phasor phasors are in phase: 7 g
they rotate together. i :
o 2 i 0
b ! %
St ( i Current is in phase
i 5 el :
0 1 v with voltage: crests and
u Amplitudes are in the i B
voltage Gikhint troughs occur together.

same relationship as for
ade cireuit: V= IR.

Inductor'in an ac Circuit

- Current varies with time - self-induced emf >

di/dt>0->¢e<0
di a L b
e:-Ld—’ I(_".L_J
1

Vo> Vp D Vg = VeV, =V, = Ldildt >0

di d
v, =L—=L—(Icosax
T dt( )

v =—latsinar=loteoar+0) |

Voltage curve leads current curve by a quarter-

v, has 90" 'head start” with respect toi.  cycle (corresponding 1o & = #/2 rad = 90°).
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Inductor in an ac circuit Voltage phasor leads current phasor
—— by ¢ = =[2 rad = 90

i=1cosat

Voltage | Phase i
v, =os(ax +907)
Vi

phasor | angle ¢

v =V cos(ax + @)

@ = phase angle = phase of voltage relative to current

Pureresistor: ¢ =0
Pure inductor: ¢ =90°

V. High w > low |
Inductive reactance: = E Low w -> high |
Voltage amplitude: |V, =IX, =IlaL Inductors used to block high w

Capacitor in an ag circuit u"\:‘

As the capacitor charges and discharges - at eacht, L 1t b
there is *i" in each plate, and equal displacement current
between the plates, as though charge was conducted

a 1[ b
&
through C. L——v( ~J
. dq i :
:—E-lcosax —)j‘dq-jlcosatd: G d/ve
Ll
=—sinax
w
!
I 1 {
v, = 4. ——sin ax = —cos(ax —90")
C oC aC
g 3T 5/ =000
7] Puecapacitorg=900 oot
Vc = — ) 8
v, lags current by 90".
D i 1
Capacitive reactance: | X .=—
wC

(amplitude of voltage across C)

I=V,wC  Highw>highl

Low w = low | Capacitor in an ac circuit

Capacitors used to block low w (or low f)
- high-pass filter

Current

Voltage phasor lags current

phasorby ¢ = —=/[2 rad
phasor | V¢ —90°.




Comparing ac circuit elements: kX

X Xy
- Ris independent of w.
R

- X_and X, depend on w.

- If w = 0 (dc circuit) > X, = 1/wC > =
2i.=0

X =wL=0

Hwd=, X DdeDi=0

Xe=0 - V=0 = current changes direction so rapidly that no
charge can build up on each plate.

Circuit Element Amplitude Relationship Circuit Quantity Phase of v

Resistor Ve =IR R In phase with i
Inductor vV, = IX, X, = oL Leads i by 90°
Capacitor Ve =JXa Xe = loC Lags i by 90°

Example: amplifier = C in tweeter branch blocks low-f components of sound
but passes high-f; L in woofer branch does the opposite.

A crossover network in a loudspeaker system

From
amplifier

Graphs of rms current as functions of
frequency for a given amplifier voltage

! The inductor and capacitor feed low
™ frequencics mainly to the woofer and

high frequencies mainly to the tweeter.
4l
b Tweeter
Crossover
i Woofer
) i/

3. The L-R-C Series Circuit

- Instantaneous v across L, C, R = v, = v source

- Total voltage phasor = vector sum of phasors of
individual voltages.

-C, R, L in series - same current, i = | coswt 2>
only one phasor (1) for three circuit elements, amplitude .

Source voltage phasor is the vector

- The projections of | and V phasors onto e AT e
horizontal axis at t give rise to instantaneous  Inductor voliase N Allcireuit
i phasor leads clements have
J aru v. current ‘,‘. - /XL v =' 1z the same
phasor current phasor.
by 90;
V.=IR _ . . .
V. =IX (amplitudes = maximum
L= L Vajues) Capacitor voltage " Resistor voltage
= phasor lags phasor is in
VC - GC current phasor Ve = IX(-_;, phase with

by 90°. It is thus always #  current phasor
antiparallel to the V; phasor.
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-The instantaneous potential difference between terminals a,d =
= algebraic sum of vy, v, v, (instantaneous voltages) =

= sum of projections of phasors Vg, V., V,

= projection of their vector sum (V) that represents the source voltage v and
instantaneous voltage v, across series of elements.

V=yVe+(V,-V.) = JUR? +(IX, - IX.) =I{R*+(X, - X,)’

Impedance: |Z =JR2 +(X, -X.)

V=I1Z

Z=R* +[@L-(1/ @C)}’

Impedance of R-L-C series circuit

mw:v,_-vr 4 I(XL-X()= X, -X
Vy IR R
tan = 21/ aC
R
i=1Icoswt

v=V cos(ax +¢)

V.=1,2

s rms 2 2

Example 31.5 v (v)

60—-— VL= 60V——
—~ V=50V~

Phase angle of the source
voltage with respect to
current




4. Power in Alternating-Current Circuits

P==vI

||
N
"
~
=
I
- |g

= g ol

(@) Pure resisaor (b) Puse inductor (€) Pare capacitor (d) Arteerary ac chrosit

o sesisnoe. p = 1 s albways positive For an ndec: itor, p = ¥ s ahemately For am arbitrary comtbeastion of

hocamne © and | are caher boeh positive ponitive and g the an crape power is 2ero resistors. Inductons. and capes e,
/ X

e both negan e o sy invtan e average powt is postie

KV LA s CUTEN, | e Invtartascous vollige srems device. 11— InSSATEIRCOus PACT ITPUE 1 SEVice. ) mmm

Power in a General Circuit

P =vi=|V cos(@t+@)][I cos @] =[V(cosax cos ¢—sin ax sin @)][ I cos ax]
= VI cos @cos’ @ — VI sin ¢cos ax sin ax

| A~ =%VI cosp=V, I cosg

5. Resonance in Alternating-Current Circuits

1 1
Xp=X o L=—— =
NN g 7

Reactance, resistance, and impedance as lmpcdamc current, and phase angle as
fifagfions of angular fiegoency jons of angular frequency
Impedance Z is least at the angular Current peaks at the angular frequency
frequency at which X¢ = X, at which impedance is least. This is the
‘ resonance :uag_ulur frequency wy,.
RX.Z i 7=‘R'?(X, X 12 .
1
\&I//
|
|
|
x,v ;
o log @
0 . abee —/ M ol
. i 907 Logarithmic
X. — X¢  Logarithmic & Sl
scale




6. Transformers

o,

&=-N"

71

The induced emf per rurm is the same in both
coils, so we adjust the ratio of terminal voltages
by adjusting the ratio of turns:

i N
Vi N
Source of alternating
current ! Iron core

Large eddy currents in solid core Smaller eddy currents in laminated core




Quick Reference

NEMA size 17 1.8°
2-phase stepper motor

gFElectric

: Scl&neider

Haotes and Warnings

msiallafion, conliguration and mainkerance must be carried cut by guallisd tech-
riclans only. You: must hava detalied imfonmalion b be abie bo cargy cut this work.

* Un=spected dangers may be encouniened when workdng with. this product|
* incomact use may destoy this poducttand connected components!

Formore minmalion. go toowars imshome. oom

Specifications
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Mechanical Specificati
Dimensions In Inches {mm)
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388 + 051
Cptonal |-._ Laay __:I f Dl
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(2] 23
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0.037 CELE
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Fhase inductines F ] EL] ELE

) dnolcate 5 jor sepie-shakt or O dar gous/s-shal. Eaaopes M- 1773-T.35

&, . Part Humbers
Wiring and Connections
Example: M-1713-1.58
Fhass & Hd Stepper modor frame ske =g 2-1.98
Frana A& S M-17 = KEMA T (1.77/42 mm}
Frass 8 Drwan Mosor [engih M- 1 7THEN b8
Fhmsa B L= 13- = Sl!'!g\lE slack

13- = doubie stack
18- = ¥ slack

FPhase curment L] 1 71 3-1583
1.0= 1.0 Mmpa
Shafi M- 1 71 E-1.0 8

8= sngke, Ionl shat anky
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ES = Bingle-=rdl

ED = MHierendal
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] T 71 53-1.0 EBYEN
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Tarque-speed performance
Measured al 1. Amps BME
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Oplical Encoder Option

Dimansions I inchas dmm)
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A fection
Charnrss A
Charma B -

R E e

Yalow Channel 5

apfona irlariscs caoe
manlnbis St B

Timing singhs-ared wncoda Aftwrerial mncadar

-
{, CHA
o AT | =

Panrerar Eyrha  Mn T Lints
Tyole mrar = L]
Symmaky L &
Camarairs L] ™
Inde plinm whihe Fu B0 120 %
indec: tam (e Ch & or B A 18 a0 10 . m
index lal (wfiwr Ch & or B Sl = ™ 153 1300 nu

Droycier 360 wechrcnl Segraem
*  Syvenatry. S e o) e et Eabwman X Ared ¥, nEminaly S0
‘Dusdraues: he piass lad o snsn channuiz & and B sominsly §0°s
index puiss iz, nammnaly B2
HOTE: Aotabon [ 2s wemsd o e cower sk of e mcodn

HHEM




Yo-uuENa

AU Hau Ua
negtagiu

Us2I0nN15ANEN

Yo-uuEna

U Hau Uia
negtagliu

Us2InN15ANEN

3
o

USLIRNIAN

e

Weneufush lanuing

25 NUAINUG 2543

27/23 a.5nauns asfuifios o.8le9 9.9%3 92000
W.A.2558 UsemAdgUnsIIn
a1v1Y19Bdnnsetind Ineduweilanse

61511011@kmitl.ac.th

UNANTUNSTAYN AULES

6 UNTIAN 2543

70 1.3 9. 51ulns o.1dl09 9.059 92000
W.A.2558 UsgnadeUn I

a1 19Bdnnseting Ineduweiians

61511024@kmitl.ac.th





