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UNET-Z 
ACTUAToRS AND MEC HATRONLCS SySTEMI DESIGN 

TypES Of STEPPER SERVO MotURR CoNSTRUCT Eod- WoRKEN_YKINCLPLE- 

APVANTA4ES & DrS-APVANTALE 

A) 9fERPER MofOR 

Sreppe Motar s a lenta har pnduas Draion thhoug eauo 

angles ukon digiral pulses an suplies a wpu 

In oth wdo, the Stepe moror transerms the elecical 

pwe to anal 2amal hcemen o prayhal+ moh'on. 

Typea 
Steppe Moh 

Vaniable Yelucranda Pmaenan magne Hybvid 

d) VaRLABLE RELVCTAsCE STEPPER MoToR 

The w hr made up t sr reel t yndnical m shape oNSTRUCSoN 
w polas. grcuho 

-RoY 

Utnally t No.o pot on e rr io la Man no. peles 

on e Araror 

The raor pres hoNa wweugs R t i Swnrched y 

maans 
eeoeniL Swichin devie. 

The unchon o ha Switchung devia dnwirch he 

wwheungs tha Arahoy osephen moh Co nril 

Nem Cnen witchad t a pa a wwmdungs m Shav, weRkiJG 

a 
magnahc ield praued. 



The hes rta pas om Sra polas b neaet se 

pola on e noDY 

Ppicahons 

- High a CCuhacy poinoung apu cahons 

Ex Compuker Hand - Die dive 

Advanases 
These Srepen mooYs Combuhe tha eahne bn vandada velucrana 

prwmanenh Manat Moter 

MunLmiLm rp angle Cen be a chiewed. 

D-adwantag.eA 

- wlen t à Connecred with uor pre Com ar Output pet, t 

mwor to mchide pvoreChan o woid damaga t mucoproasor 

i PERMANEN MAGNET -S1EPPER MoToB 

Tesra sha has ton (4) podes. Each pola u wound with a e 

windia, Hhe toi on oPoe pa o ls ing Setes, 

CSNCTRCILON. 

Pela-1 
3 

-Polo-2 

Pol-4 

The oro 

RLMaNank Mano when tnent u Bwiteked to 

a pasy e 9tav poles, Tha rptov w move to June-up with t 

woRkG 
Ths the Cwnenk ven tha otor 

he rohor w MoVe a wha 4S° m de to ne-p 



*hus witthmg aune hrough e coils, the robr oahes 

4staps. 
* with his hape omor, step angle u 1.8, 4.s,1S,3o 4 

Ca) 40 Can be achieve d 

y HyBR1 S1EPPER MofoR 

Combines thaeahs o both the vauablo heucrante 

Pemamn magt nMoDYS, 

nmanet mafrr CDSTRUoffow 

Teeth on end-Caps 

Th pemanen magnet en Cased ron aps wNch ae Cu 

to have teeth 

wORkG 

The rcoy Jers sel n nnum teuckant2 pesihom ia 

Pou ro Co ils neraised 

In thi 6kppen morr 8rep anloo oo,9° 1.g° aLa chieved 

Appicarons 

izh acCmacy potihonung Age cahons 

Ex Computer and -duc nves, 

Advankoages 

Thase serp moros Cemsie the eahnes both Variable 

relucaran pemanank Mapne moroys 

Muinimuum Srep angle Can be achievad . 

D Advantage4 
Nen Connecked with icn-pecoasor dkput porr, i 4 

n chuele proke CHon to vod damage o micrD-photosa 



STERPER MotoRSPELSFLCAT LONS 

Phasee 

Shep ongle 

Holdug trama. 
Pall-un tarqua 

Pall-ow torqn2 

Pul.n rare 

Pa-ou rate. 



,SEROMoTORS 

A) AcsERVO MotoRs 

Basicallhy an ACSewom otor a two Phase nouthon mo. 

CoNITRUCHfo 

V 
aooa 

V- Petoene wudug 
Vc Re or Ve-Contrrl wwnduhg 

2Ir Conaiss o two Sranr wndurgs naely reeonce wuncuhg & 

Conh wwduhg 

>Thse ws widungs eae placed ar 9 & excikes b uoleage. 

Tha rekanen ca nmrduhg ó exured 4y a ixed veltage, Vy & 

Con wdung votrage ve 9o phasa hizres w. Y.to tha 

reence volrage 
The roo i sauiel cage (o) drag eapye hamna Small 

iameen m-Ycer to reouCO ho go,neAha ) 

WORKING: 

Te huo wundungs e exared by velage maznirude & 

qo phane Anit 
magnehield o Consrant mapnimde nhahn 

aSynChienens peed 

The cdireckon rorahon deperds tn he phase relahanshi 

V & Ve. 

tahing ig Mognehe. field tenacH wh the Cunens 

proouco tavqno m the orethon 

A-DVR A 4ES 

P Drifr ree Ac ampigten

ugged ConAMChm

Rota tiharand aragker Tenpenahhe 



PE-ADUN TAUEC 
More epenoive 

Cannot wok at open- loop, 

Pegmired MAYe mauntenance 

CoNTROL ScHEME A AC SERvo-MoToR 

The reeonce wndeng Oxited by a reente voltago sone 

The Conhel w unduhg auppied by a zene ampuHe havng 
Vaniable mMagnihnde and polaiy 

Speed Can he Conheledy vayung ong ona o ha folbw ing 
Ax / pale (ux conal) 

Rheo srar c Convl 

> volrage Conhrol 



B) pC SEPvoMoTOR 

De Mos whdh ae uged m Lome-syshemd ae Calod p-Sewo 
rotprs 

n PC Sevo-mobr, ield wunduhg4 May Conne ched NThe 

n Sees wihhe anmahve () Sepanarerom he amaua 

This moror Prondes hih Sauha tormme olue tw do enha 

Thi Jow erha can he a chieved educthg armahwn2 

cluamerer with uncveasumg ahmMame ongth So har desired 

Powen Cam be acheved 

Two DLFFERENT CoNTRo MopeS 

d Amame conrel mmde 

diy Field Conhel mode 

i)Amahue Conhr DC Sero-metr 

La T (Aeld awnent 

(raae Resioran, n) (Amahae 
wuneing dcrana) 

VoC 1o 
CArmae Cyret) 

Eb 
ack ent) 

Moro toka 

gular Displacement) 

w J- Momen onenha(kgm) 

fe- Vioo ws tichm co-eth cenr (Nn rad) 
In whdch hp he pe owo-motor Conralles mahoe 

Cuorn th eld cunenr ohs ranhr 

Theun Ct) io proporonal to he fiel cwnen 1 

K a nArant) 

ck 



cAel Conhol o P Sewe- mer 
Consrount In whwch the amahure dununt maunraueel 

Speeed o h DC ovo- mo Convolled y field vorage 

Ta ConAra 
ww 

La 

fe 



DES TGN PRoESS 

the denign prots mechatonie sysram Conssk of the 

olewng rngas.
STAuES EN DESIUNLNGMECHATRONECS S7STEN 

Nat fov Desig 

Anakybà poblem 

Prapananon pehicahion 

Cengraion Pible Bouron 

Evalnaion 

Prouchm oDerailud Design. 

Prooduchon o wokng drawung. 

Lmplementat on oDes igm 

)Neas denig 

Tha lengn pracos keguns with a nend. 

Needs ane ubnaly aoe ro oisanfach'on with an 2ridnig 

Simah on 

Naeds may Come from pus o jenahng dewice personel 

Cahmen haough dales, or) (o) tron 



iyAnalsi froblem: 
+Probebng ho molr cincal shep a deoign protes ha analysis 

the problem (d) t tud our ha tma nahaw of tha poblem. 

The tma pmlem nor aways what it Seems be 

ar he 1slannt 
dn Repanation el Spocihlcahn 

The leign musr meet he resmirns perfomante pecicasio. 

Thenafove, Spochcah on he reairements neacds to be prepand 

1. The ollong aesome he Spo ccahon 

Mas & imansions o dasign. 

Type ange monon reamived. 
AcCcuAa o He element 

reamivemens elemenks 

Opxahng nvoy 

ciGrenpnahn o Pessible seuhona 
Thi Atege io ten knewn as Concopanalisan'on Srege". 

The Concaphialisahon Sep to derermuhe he elemens, 

mechaniams matenials, procs o Conttahahon that is Some 

Conbunoh on (a) oho rennbr u a desn *a Sahses th 

heed. 

>Thus the key step ta ng venhvensas crainy. 

A vinual aspeck otw rep ts 3ythesa, 

y) selo ch'on oArable sohuhon (o) Erauanon 
Thw Araga nvees a trongh analgs is e deaigy 

The ewawnah om raya nveves derailed calularon, 



ten Compute Calculan'om o the petovmante o tho dego b 
Og cn Qnalyrcal model 

Prooucn on detailcs oin 

The derail o Aele crad deen has t be woked-o wr 

Ir mgh have veanaved he enkensive 9imudaked Seica 

tesning an 2npeimental model 

vn Rodmchom won draw 
The nalised drawmg wwr be proerg Communicared tn tha 

PeNson whe d gou9 to manufa ma 

The Communi cah on may he ovD preenrauhion @n a design repo 

mplemernkaBm et 2eign 

The ComponanB per h dronmq ane Manuha Chual & 

Osembled as whode sysram. 



RAPrtJoNALL DESLGN APPROACH 

Mechanical Syshem 

Ee mcal Moor 
Mechanical nkaga, thyaraulte 

Swrehes e 
dives, erc Pheumac Achoabs 

MECHA1RONTCs DE Sa APRROACH 

Mechancal Syrem 

Mechanical kage) Hydvauli e Ele Crmcal Mor 

dmves erc Pnoumahc Conrol Swirchs, 2rc 

Ele cone Compo nen 

CompuRs 

TSsrems 

The bome kns. Can be mooel by a mecharondcs appmach 

rhvollod hormo- Couple a4 

aVeA a tradthnel 
h sens. SnCh abas hau many advangas 

denign 

The Bi-merallie thonmo -Srar sensinve Comupaed t 

or CCunarel 
he hermmo-dtode. ThowJove, ha temp A 

Conrelled 

or Suutolhle fo homn a dtfenen tempenahue 

o a dAjenant tme the olay e Cause i veg oiale 

to achuove 



Buur the miooprocosoY Conrelled themo- ddode Gys. Can aroto 

har iulries girung Precison 8 progranmed Conro 

much mere e ible, 

T um pYovemen eb a Common dhonacteuan'e 

o emachaoicssyarem wen Compae with a tradthmal 

Saemn. 



ASE ST UDLES OF MECHAt RONTCS 9YS. PLCKwD PLACE ROBoT 

ENG INE MAAAEMEM SYST EM -AUTo MATIC CAR PARK BARREER 

A) PLCK AD PLACE ROBD1 
The pick Plae Pober Aas thmea anes about which Can 

oCCwns. Theollowmg MoVeMOnH a Auired dor ths re bot. 

Co ck -wae Anhi. clock-we otah on othe obor UnMr 

on isba 
a 2onraly l) entennon 

Cor) Conaciom amM. 

yvp & down Movemens he anm 

N Open meveman 

ariper 
The rwand Movemen Can 

obraunAd preumahe 

Cgn dew which a opeared 

Solenovdd vahes with Amir Awiches. 

S tcho) ane wed moucote 

won oa menaM Conlerr. Baae 

Tha clotk-woe ohahm the wbor on is base Can be 

obrame o 
pm ynder amangamew 

*RIPPERMECHANESM, 

was 

*|11 Sounten dock -wue wFah'on Can be obrauhed owne 

ba tk wOnd M Veman o he puhon m Cmden 

The Upwaned 
Mov2man o e ahm lan rebulrom and marerest 

pohon a wnden, whonans 
Jowmward movemen oo s 

YRrandah m. 

Th rpper Can albo Operated aSimlar way () peL 

Lopened nungowond 
movemeM ot the pon & clesel duung 



ackv ad Moveman th pison m he cyhmden . 

A mi co- Conhrolor ws t Conrot the sdanoid vaves vaio us 

Cyimdos 

he mion-Contraler wed of is ppé is M68 HC 11 pe2 

A Stwana °gam med to Conhre Hha rpbor, 

TRIAC p-Solar Condi LED & TRIAC 

he 'Ahe LeD is , it ows & acivates ho TRIAC to 

Conowc the wen tw he Adenoid vawe 

Ohn wu TRSAC w no Conduck he c nt to he dolanoid 

Vawe. 
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B AvToMATLC CAR PARK BARR1ER 

ConAiae an auuomahc Cal gauk bamAs qaenahed by Cou unses 

Thsys. naes a PLCor i oneiahon. Thae ae hwo bariens umed 

named oaien ouk- bader 
nbanien wARs t open, when e Coret insenred 

whie out baer opens when a CaL dere rel - Rront o 
Tr raisk oa banio which pivoted ar ona end, twr sdenod 

vaes 'A & B' a puhon nder aangoment, 
Pvot 

1-Bau en 

cywnder- wd. Linr Switch oanie down 

Cyunder Sdenoid-B 

ww 
Pishon 

ww 
Selenaid-A 

PLC Aranjemen aotnahig panien: 

PLC 
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om, Fa.2 

7X- 100 Coun opmated witch enhraca bo Ca barien 

x 1o1 Swit achvraked, wlen enTanco banier up 

Xl0 Switch achvated, when entrana barnien down 

X-103 Switch achvated, whan Ca a eir basnier. 

X A 04 Swirch avated, whon Ca at etut bauer P 

X 1oS Suri rch aCR vared, wen Ca at 2itbarnun dow 

y 200 Solenoid vave A enranCe baier 

Slanoid vake 'B anrana barnie 

-202 Soonotd vawe A et bae. 

Y-203 >3olenotd vawe B Rrnit barien 

*adde pro PLC &ysrem 
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ENG ENE M ANAUEMENT 14 

The ngaina 
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|Hot gams Enpand 

INTAKE CoMPAESSSon PowER 
ExtST. 
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Crank&hatt 
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Conmon 

Smokes ditena* Cn a 
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Th Power wothe gna an Helyvanynj tha ignuten timn 
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