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Giri K

Tpgdim olunan dborslik HAKor
| ayi hpet mp sistemlbrio f ponn
nozboprdbp tutul mukdur . Mbasir
i st ehsal prosesl!| brimdbpmaghbr ma -
topl bb edir . Bunwpmseglegni nt ef
°yronil mpsi , onun f pdleigy yao teir
anali zi vbD spDvVviyplywk uiylj mmll iug iur

Yeni texnologiyal arén tpbptb
birtopbphbhogur:l ar

-avadanl éjén -evi klkuégnda(bi
di gpr mbhsul buraxeéel ékéna av

-avadanl!| églrarnéon ghoikrul ma i mk

-texnol oji prosesin I nsan
ol unmas é;

- texnol oj i proses Zamaneé
°]l -mbpnin tokkili:;

- materi al étnul li sntedlilsad én s

aviomatikk pnar | axdeéer él mase

- avadanl!l eqgl ar én texni ki
baxémdndgnosti k sistemin yar
Dboprsli kdo | ayi hpl ondirmbp o
sahpbpl br i goeter el megkder .
csasbn akajédake mbspbpoloboloor
-sahbonin funksional struktt
-sahbpdp materi al axéne °yrr
-istehsal atén avtomatl akde
gabagcadan anal i zi apar él ér ;
-i stehsal ata daxi |l ol an by¢
gurjularén avtomatkEarbér el ma



Dbrsli kdp eyni zamanda - e
I nki kaf etdiril mk sahpbplbrin
konkret obyekt kimi °yronildi



|l . FcSIL
11.Avt omat léakk dléaryéilhm | pndi r
sistemlmkiimamb|l mopi holt ohl il
probl eml pri

El'm vob texni kanén I nki kaf
me¢ xt ol if i st ehsal sahbplelsr i ni
avtomatl| akdér él maseéeneé V D a
| ondirmp sistemlbrinin (ALS)
g° st oki, meé¢asir Kkomp¢ter t ex
paketl pri Dsasénda yar a-dél mé
|l ondirmbp sistemlobr.i | ay-i hp
mDSi ndb, keyfiayyegi én iygnbsmimlhld;
hpol |l edi ci r ol oynaye

toxsaylel pimor é¢hp yerinD y €
pmbpl i yyatl ar é % proseydur al .

hpol pndi r mp S i

D
teminin ¢ mumi
arxitekturaseéneén

f or mal ak mas

yaradeér . Bel b ki, texni ki
mbD r hoorlipnld D tol obl boro uyj un C
tomi nat , obyekt!| ori hoidma o mat
sinin sombprol i yini, eti bar
artérmaja i mkan verir.
Kntell @letxwma lk i sistemlobori.
il stigambptindpdwvmacbbr mpawvt opma
| ayi hpl opndi r mb sisteminin
tokkilidir Biliklbor vbD veri
sistemlobori |l ayi hp bpmboliyyat/|
-evi kliyini V D eti barl é] énq
pro@d am vbsaitlorinin yaradél m
Kstehsal m¢DssisbDlbrinin
me¢asir SDVi yybDsI avtoma-t | akc
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teml Dri nin alotlorinin y-e ni

temlbprl b vb i nf or masolupnaa stée x n
zDrur oot ortaya - éxer. Bel cC
s¢rotl ondir mpk V D keyfiyynpt
XDrclorini artér mamad KDr ti
vbsaitl bpri (komp¢toer texni ke
texnol ogiyal.arl a bpvbz ol unur

Yékspk sbpbviyybpl i avtomat |l a
sistemlbrinin gurul mase i st
proqram vasitbplbrinin me¢r bl
(m¢pssisbplbor, sbnaye robotl a

| ayi hpl pndi il nmoutoBADN Bqeakip ALS),
Mathcad r i yazi ALS) ki mi proqr al

Avtomatl akdér él mécx | ayi hpb
komp¢terl prin K° mpyi i-ih D h |
yaradél maséna gbptirib -éxaré
Kbpkildbp hobl | al umurek tYmnit,e x

konstruktor sponbodl br i nriyn h a
yDti ni-inn AWK°Smo/yeir i np yetiril mi

tutulur . Bu probl emlbr nkgas®in@én
vbsaitloori VD riyazi t omi nat
ALS-in haZr | anmasénda mbpgspopd

I barpotdir:
-layi hpl opndirmbpnin keyfiyy
ona sbporf edilbon materiallaré
-l ayi hpl ondirmbpnin yerinbo
azal déel maseée;
-l ayi hpl opndirmbp prosesinin

mohbondesni ki I K-1 Il brin sayéne

M¢asir d°vrdbpb avtomatl akd
nNoi nki makénqgayér mada, eyni
texni ka sahbpl orindbpb m¢ hondi
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hpol bpri ni phatpbo edir. Bel D
mexanizmlborin konstr-uksiy
| ar én, radi oel ektr sas lapprairn
go ml i proqgraml a I dar b ol u
ogramlar én hazerl|l anmasé d
zérda d¢nyadagayeb maa xoéblyaenk t in
redan -o0xXx -dbhbhnssibstii fAdS (o
yi hoplondirilir.

ALS-i n Dsas X¢Ssusiyybnptloprior
naj eénée yerinb yetirmwdnén

regatl|l ar éneén horokbptl bprini
nNdbpsi dtawsawmil réi rhesabaettlﬂnkaren
|  pbrdbpn I sti fadbpb edbpr bk
zérl anmaséné avtomatl akdeé

del Il prinin yaradél masédeéer .
tehsal atén hazérl anmaseéneén
una bil bor. Konstruktor €
hkomlivyini gi ymoptl ondir mbpy
tiwmt épki baxéméndan opti |
rir. Sistem konstruktor

hkomlivyini gi ymptl-oodobmmbpy
timall akdérmaja i mkan ver.

12.ALS-in mpgsbpd vbp vbzifblobor

ALS-i n totbiqgi tipik hol |
rametrl|l okdi |l miKk cizgilbrdrc
rilonl obpr bazasénéen yaradel
cmusunun analiqqgi pmlslémd a,
nra isbpb parametrlokdirilir
| pbcbokdbp do b u kitabxanal e
xtoli f komstdakibr oA&Sbil oD
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cavab ver bpn -ox 1l u sayda my¢
| ayi hpl pnheink patd Bulli€ Srim 100,
Saphur Pafeg Cadam Cadds4x Anul, de& i kK| Db nmi K

©z tbpotbigini tapmékder

ALS-in ujurlu istismaré onun
modul | ar é SDViyybpsindb gur u
ke-iril mpsindbpn aseéel edeéer.

ALS-inhaz ér | anmasté xm% kg k pelormi
ndo comlboyir VD ohun toDt

OZC
tol bb edir . Bu baxémdan I
hazéerl anar kbpn akaj] éda ver i
ol unmal édér . YDnNi hazéerl|l ana
| ayi hpo psnids tr anmi hesab edilir
prinsiplbpbrinp cavab versin:
1. ALS insan makeén bl aqgnpbl i S
2.ALS pill ol sistemdi r ;
3. ALS I nf ormasi ya Dl agpl i
toplusudur;
4. ALS a-éq vb dai mi t ok mil |
5. ALS el o X ¢S UsSi maksimwsnt e md
uni fi kasiyalé model |l prdpbpn
Hor bir prinsipin mahiyynbDt
1. Kstifadbp edi |l bn VD h a
sistemlborindbpb fordi Kompg¢t e
sistemlobr avtomatl| akdér él mécx
rolum¢ h o # diys hp- i yerinbp yetiri
2. ALSi n pil |l ol sistem ol n
proseslbrinin mgxtolif SDViy
yerinpo yetiril mpsini t omin
prosesl|l brinin pi | | anl progiam eyl

tomi nato@mda guo ul masénda °z¢n
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I -¢é¢nNc¢g prinsip bsas pri
S okkil esdipsnt elPl yp g ko , a lety n
' emlorin ki-ik hissbpbl
Iy dedi kdbp ,ni h ayiohd
€] énén yerinbp yetir]i
ar nobzordp tutulur.
cn azée iki sbpbbob m°vcu
| € ol araq m¢gtlbpg doyi-kdir
i KI bpni b hazérl|l anmasé e -l
xt, I Ki ncH exmbxbhb it®v pgfimni
araq inkikaf etdiril mpsi di

5ALSi n 1 Kl boni b hazérl anmas¢
VD vbsaitlobori azal t mag V D
uni versall éejéene artér mag mD
obyekt | priirn | mpispifikestgabd € u 8i ma s
yerinpo yetirilsin.

ALS-i n proqr am tobmi nat énén
prinsiploborindbpn bir.i dpo modu
ki, Sistem uyijnuni doarabpreadgi,c i A La
araseéenda Dl agpollpncaidn il kanyikké aw

i barpotdir. Qeyd
D | KD gokul maseé
ril mbpsi ni tomin e

ALS-in modul l u qurul uku, mo
nopticbopsindp al éeneéer . Modul | u
avtomatl akdér él mécx | ayi hpl bpn
qgurul ukulirt pyiomradim®vcud texr
¢ Mmu mi program tbominateée topl
qgurulukda texni ki kompl eksl| D
strukturu toyiopnla@adopmpoboasiam
| ayi hp tbokkilaténén qurul uku
daxildir.

T 9 0o <
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3. Avtomatl|l akdér él mék | ayi

onun hbor bir mpr hpl psi ndbp
apar él mase texnol ogi yasé m?@
mbpr hoorlipnndb garkéya -éxan prol
m° vcud |l ayi hpl pndi r mp ¢csul |
MDpl um ol an vD yeni i KI pbnbn
grupa b°l ¢negrl pr evristik v

Evristk ¢ sul | ar |l ayi hp-inin ya
bag | ol ub, mbpsbDlbnin tolbob ol
garkeéya -éxan problemlbrin h

Al gor it mi Kk csul l ar i SD ni
csull ardeéer .

Layi hpl ondi r mbp prosesi y e
konkret tor ki bi kobmal ax@lr |
topyinindbn V D onl ar én yerin
nboticbnin variant!l ar & ménmn s e
|l ondiril mpsi ndbpn V D Dsasl a
Layi hpl ondirmbp prosesinin ye
| ayi hbpo hpol | itednikii g tkii s a do & st
cizgilpbrdbopn, sbnbpd vD tapker

Layi hpb hol | i bakl anj €c,
masi yal ar &, eyni zamanda h
gestoricilori I Il b xarakteriz
| ayi hpl pndinrinmp yperroisneps y-et i ri
colborini, t ol obl bprin rhaatlriey, y r
sxemlobori, gi ymbptl ondirmb g°s
texni ki Kprtlori, unl bk Basiy
¢éxék mbplumat|l ar é texnki-igysadi | avy i
hesabatl| ar dan, grafi kl bprdbn,
sxemlbordpbpn, i zahedicihbpazel
dirmbp prosesgmni-ckm kg ktlpr i | mi ¢
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1.3. Layiholpndirm b prosesbrinin
avt omat | akKdn&kraall ma £é

M¢asir Z a mikkob dtexniki mgistenrin
sénagdanpsikeavt omamt | apndirgor €1 meé
sisteminin bt bi qi ol madan mkkmk ¢, n |
texni ki Si st eomino uyyjéemnrmq oll an
avio mat | ak dé roendirmé ks i d tagymih akaij
mpsolplprin hollini t bomin etnolidir:

-veril mik xar akt emigeyrki k al ¢
stasionar, I mpul s | ubsviribrmih e r mi
f or mal akmaseé;

-sénaql m@rréongriad@rar enén f orm

-0 - ¢ i nf or ma s b pahsloadir@bn em
obyektinin aqiqglik, dinamik, energetik » s. istismar
xarakteriogimi;i kal aréneéen t

--eéxex i nformasiyasén@en Vyeé
Ot ¢msEl m

- ALS-in vasiolori ilp  layiholbndirmp
prosedur al arleamicdér éamaemat i n

aka] éda ked igrstaukiueun o parametmrinin
s e - osi)l stmuktur sxend tosvir etnbk o Ibkal ). ( K
M¢asirp aPtvamdat | dayildendired mé K
NDZDriyyps i n i n I nki K afohagéesalmgdno qar |
ayérmaq ol ar :
- m¢okkob texniki struktura malik layiblbndirmp
obyektbr i ni n sayé,;
-b ¢ t ¢ noloddiamp prdsesinibhab edon aay yr réé
morholplorin - layiholondirilmbpsi vb avtomal @ enadan
I nteqr al | amxkdeé-riégdl.mék ALS
Bununla plagpd a r , pkkob ¢gtexniki sisten  kimi
hesab olunanbqg a r k Babp&amipomentrinb malik
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ALS-n-D bax €l mas é me y-lanar d-aé x &
satpdp 3 norholbdb g a ¢ K @abpéstiganetiorinob a x e | ér

1. sistmanhén yamkakkaf é konl
morholbo | u b pkkphrtexniki sistendrlp (MTS) plagpli,
onl ar én y a r arthe2 Yomeabz# edilposios e s |
psasl anér ;

2. elmitexniki foaliyyotin  kompleks layilmlbndi-

rilmpsi sistemli bhlilin bir hissps | ol ghosvir b ¢t
olunma prinsighini birlok d i r i r ;

3. konkret MTSi n I nki Km eddnmpsi, i st i
yar adeél madlginp bDsastanan asmtemotexniki
fpaliyynt.

ALS-I n yar adél mars:,& apedids e si n
obyektindn as Ié oliafr ag® vm¢g gt st el
foaliyyotlor i ayérmaq ol ar :

ALS-in yaradél nomkél prosesini

m¢okkob texniki - sistentrin  (MTS) layilho-
Iondirilmpbsi;

altsistemirin layiholondirilmpsi prosesr | ni n ¢ mur
sistem nmorholosindd onl ar én koordbnasi
effektlik soviyypsinin Dyini vDs.

MTS layiholpndirilmpsi 7 layiholbndirmonin  mpg-
sodi, toloblor vboo n | abmie edilmbs | i mkanl ar é
layiholondirmp prosesind me y d a n a psas ébigla n
pamotior i n aradan qgal dér él masédeéeé

Sistemotexniki paliyyptin tprkibi:

MTS-in layiholondirilmpsi prosesi; layiblbndirmp
obyektinin strukturu w toyin edibn qur ul uka ma
Onun realip edilmps | .- Okkbb mgti st em X,
siyyotlorino malik layibonin ok kK i | i | azémder .
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altsistem adl andeéer-enl ab.egt ¢ A

foaliyyotini, onun layimlondiriimos i ni hazerl a
gur ul mas én é&s. bmirsedii. Bumialol@épdéd v

y ar ad é hnaeffektMifibtomi n i - ¢én siste
foaliyyot tokco MTS his®lor i nin opt i mal i n

deyil, eyni zamanda vahidk k imb msta s é n dan | avy i
baka dogagsini tmmin edir.

Texniki komplekspr kompleksi

ALS-i n yar adod hmas & s us i
( ¢ sul lfoadir &) tipik layiholbondirmon i n pm © v |

Fprdi layihplpndirmp: Bu ¢ odi sistembnn f
yvarad él mas é - ¢én | az é& mi ehtiy
istehsaltk k i | at | alondrimismd Istdagbiedilir.

ALS-in  programtexniki  kompleksinin  brdi
layiholpndirilmbs i zamamé oniibeyirmgnasi b
texniki vasiblbrp b a x © tayihpiondirilbn sst em ¢ - ¢ n
uyj un Dmblernii ogyop edir.

Tipik layihplpndirmp: Bu n Dlendirniodby | h
layihp- i bnin yraalizasiya edilms i - ¢éh uyju
ALS-i se-ir, onu X ¢ ®yesdrimpsinba p K € r
uyj unl alkudanaretexnik vasikorin torkibi, baza
program bmi nat &€ azpoymkgdamrda AL S
texniki vasiblor kompleksindn istifacb edilmpsindd az
migdarda optimal sistemin layondirilmbpsindbon istifad
edilir.

Progpambmi nat é:
ALS-in program pmi nat eneba@gBT)- ¢ munmn

sistem w X ¢ susna Payeéerérl ar. Baza
yar adeé |l mapoo&inioha olbayyeikh ol madé]
PTmzordon ke-iri |l mikdir.
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I mumsi st enmmpnateampnBrm | ayi
obyektio aid olub (invariant) v istifadd- i b-abyl i h
torofindon istifacdb e di | i r DrkibihoPalk af é d a k é |
daxildir:

- monitor dialoq sistemi, vephlor bazasén
idametnD sistemi, informasiyaa Xt ar €é K si st e mi
vD grafiki prosessorlar, qrafikovmpot n i nf or masi
realizasiya edilmsi vasiblor i ¢ mu mt eatnli &ri € n
yerinp yetirilmpsi vasiblori vD s.

X¢éSUusi pomiog.ata@mP Tt babm@p PT
pnol i yyat ok hl t iemi misbxBus umd h iPtT
realizp edilir.

Di al oq moaeonirkioklk & 4 li &

Avit omat | ak déndignbdonéiatoq fejany i h
m »yyon nonha kosb edir. Dialog rejimi, hesablama
prosesinin K kK i bilayhy pomol i yyat | amp énén
yetirilmpsind operativ idapetnpyp xidmoti tomin edir.
Aydéndeér Ki, do axlliomi oElmosiy re m
¢, DF az é mi i mkanl ara mali k ol u

Di al olgi: Dhatog i insan v EHM plagpsini
tomin edir. Onlardan tr hansé& byarpassiva kt i
vpziyyptdp ola bilor . Drasgfad>- i al elnummeéakt | nar é
toh | i IDifoaliyydt r @rfise, ©, aktiv \bziyyptdp, bgor
h e - Doar gpbul @tmird, mol u ma t Eloyirsod ondp®
0, passiv wziyyotdoo | u ror. hor ikigi passiv wziyyptdp

olursa, onda di al ogun apar
cgor dialogqun for ki I K tpiyn aigr- é s €
voziyyptdbo | ur sa, di al og sinxron ¢
cgor dialoqun o I ki és &t iodyyoidey v
olursa, onda bu c¢r dialoq f

19



Totbigi programbmi n a bsasrkkémpoentorindbn
biri hondps i anl aypk w ma bnédpd toskiri it
ne-¢sul | aopbiler . v &rkii Ipndbsbdp ypl ya h
fozada.

Hondpsi paramettr mo d el i i mkan ver
m»Hyyon gpdor doy i kK dki rnmy, mk ¢ n @rtloskiy n . B
mbhsul un topol ogiyasé poyizul me
iDmbhsul um ini¢g xyariantl arée yar
modeldn effektiv istifad etnbk mbgsodi ilD hondpsi
elementr i n kit abxanasé yaradel &

Avtomatl|l akdér él mék pkisnstr
tehsal én t e x nosindadjiir hosopkagimnh €] €
hol | i z a nondiélon | ayiyle k't | nozob o r ma
al mag | a z € mnada, r lnndosi Broodelbx dnp
avtomatl| akdeégiey anéxwdlesstmesit s sulka
texnol oj i hmiz esab @ungrn Olbyektin ¢ v
hondbs i xarakteristimadiaya& ‘yhalqg
grafik osvirlor i N al énmasoi- AN dbye
me¢ Blti f Xxar akétneoronuntha fal anénas é
texnoloji parametdr i n hesabl| amistfadp é é -
olunur. Layilblondirilbon obyektin xarici bndps i f or ma s
haggéenda i n fruksiyahaaseir ymeastekgalat s t
prosesinin ayrélmaz el ement.

14. Hondos modellok d ibpn mn konsepsiya

Hondbsi  modelbr al t émud aa tpbadospsi h
haggénda ol an I not ormmdaly albas
d¢ K¢ | ppdosi modkelbk d ipr-no x add é ml e pr
Qoyul nosoleyD uty | un, obyeditindbon ver
ma K € n dsviniaB n m & spbdom fendpgi obyektbrin

20



mani pul yasi y a beabn fxni@ obeyektrin i re
ALS-i, hondosi modelbk d ipram st e mi adl an
prosesinbs as € obyekt ipswmiri hesak @umd a x i1 |
( okil 3).

Obyektin grafik bsviri bks olunma yolu bal énér
Yoni , b pntibg, in & s &l éphloeig Imentigi v er
st r uloklindotosvir olunur. Mosdion, det al & el
hocm, sthlor, tillor vb n © mipt vasibsi ilp toyin etnpk
olar.

Tos vir & - ¢én i denoy &2 dbaat yal
| arogimednokt | azemder .

Tosvilm uy] un D met othl ar é md an
etnrbkiboby ekt i n osairk @enlmha X ikl-iip tmo d
manipulyasiya etmwyp vb simvol Dsvirind bsaslanarag onu
interpretasiya etdiroyp imkan vepbn interfeysin
m° vcudlomjedrnu f

Layiho mpspipiprinin @ hol | i Z a ndd31 € h
modelbk d ipyppmanak man@ni makajygdakeé
ibamtdir:

1.Layihblbndirmp sistembrinin program bmi nat é n € i
I entnposindd hondbsi modelbk d ip rvasiblorinin - colb
ol un map® edn mbsdlblbr meydana - € X
formal ak ér .

2. Qar Kk éepgpalor - éxad umu ¢ - ¢n i
bazasé ypailhe dié tpsonin oMindpi Kkt 1 r a k
edn konstruksiya elememtinin (KE) hondbsi modelbr
kitabxanasé yaradel ér .

Hondosi modelbk d ipr sistembrindd i ki ° | - ¢ |
obyektbr ema | ol unur, h ansosindbk i |,
analitik bsvir olunan w tosvir olunmayan obyek#f ola
bilorlor.
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M ¢ pkkpb hondpbs i f or mabri@ tosarby ekt
zamanéyeyrgondomol | yyat | ar éomisiar d é
modelbk d iprsistembrinin bs a s € nydwal massir  t
olunan obyektrlp manipulyasiya etwmk olar. Karkas
modeli ilb togdim olunan obyektin osviri kontur
elementbrinin hondbsi sintezi mticosindba | é n é r .

Hpbndbsi modelbk d iom imn ¢ - ° | -pgndog, S i
obyektbrin tosviri interaktiv rejimdbhoyat a ke - i r i | i

Hpondbsi modelbk d ipr imn ¢ - °pta- gid ¢ f
temiorindp isp karkas, sthli vb hocmli modelbrlp tosvir
ol unan ¢ - °br-i¢nl ¢e noad yee kg mk ¢ n d
sothli modelbr vasibsiilDtbs v i r i a kK ajpgatha k é
k e- i r i Ibhabedn kbetur Byin edilir, onlarda sth
Adart el er o.

15 For di k oonp ¢htaegrgi@umata m

M¢asir hesabl ama mawm@mI| ar &
gdeyi |, eyni zamanda pfdunksi
bir-birindon forglonirlor. For d i k oormp grukeur |
sxemi apkidpbgdmmik le miokild)i r ( K
kokildbon g°r ¢ndeéeye ki mi plordb mp gt
bir-biri iID si st em @®siipnbirlbk miaw d it T . K i
prosessorguar | wsadd akydaa g@uierxiéw
gurjul ar én &n (idakbosxembr) |alrearslé nd a

verilbnlorin voidams i gnal | a rogimtemn et ¢ r ¢ |
nagillor y €] & metdirdFarnd i i bkaobrdpsistens r |
Kini Ki mi KSA (Kndustry St a

(Extended Kndustry PtRIKar d
(Peripher al cOGmentpboshsandara K @tnem n
istfadbe di | i r .o verBodlor k i( 416 bi t ) , ¢
bit) voidam Kk i nbpn (8 xbtt) ibamt olur. Fordi
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kompginesds éené pryasdasasxookbkl molk u
edir. Prosessor hesafbnt i gur jouidamn d an
qgui usundohwi rogauiqd airs u  ponolmir a md ;
gobul edirwwo n | ar @ getirjmesmiitor k i | edir .
vaxtda yerim yetiriibpn  p r o g r paanr| aal pteEmiori vn
yadda saxlbmmagyg@dg@ak QquFrjusu
Random Access Memory) istifad edirlor. Fordi
k o mp grtbastifAdb ol unan xari ci qur ]
-ap qurjularéps.d)i skompugtheug a
¢ - ¢ Nk oon (idamskemigistiha edirlor.
Kontrolleridabqur j us u --08 uédkK gqur jku
mborkpzi  prosessorla plagolpndirir.  BDz | gurjul a
(klaviatura, naus, printeri w s.) kontrolleri brdi
komp¢terin awoiadogut. Boz as gmué f ul a
(monitor, r t maqni t o B.)sKontradjewi igf u s u
ayr éc aklmbaoutvao kKl ar a meadopldnat a
yuvdarda yemk di r i | i r .
K o mp ridoakilik say sisteminan istifacb edirlor.
Bu say sistemi ikimgpmdon 7 ® O 1 i&bn ibamtdir.
K sntibn molumat bu iki bpgpmi n okifiok o d | a kK d ér €

k omp ¢ bmelivbxnar i ci yaddamrkdgourrijlu s
bilor.

Ko mp ¢ode ryladdaeém nihok ¢ -ngn
A b tdin binarydigitbit) istifadd edirlor. Bit bon ki - i Kk
informasiya vahididir.

For di k oompgt eird tpe tsana | ild i
kompani y aAppl«iBok] wl ol ur . Bu
komp terlorindo bpmpliyyat sistembr i k °rbtdb Bir- s ¢
birlorindbon forglon i r . Appl e f i r mads €énén
k o mp grtibe psa®n A-B k daxi | i bazar

istifadp olunur.
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KBM firmasénéo dis tkeobhdpaslt eat
isbbn - oXx BAsiya dibg i ~ i oorindd listifadp
ol unur . KB NMr dR C ktoordp I¥itresdftl
firmaséneén I st BASs AVindows 09Bxa n M
Windows XP, Windows i 07 w s. pmpliyyat
sistembrindbn istifadb olunur.

166 ¢AK kbraitindbp r bg@gpbmli
Rogopmarboidl unam dbpzgahl ar
avtoma&é mak dDVvVi yybpsi

Dbzgahl arda hobr hansé bir

gol di kdpo, dbpzgahda bvvbDlcbp h
onu dbpzgahda emal etmbpyin m
yoxl ayeéer . Emal admanéthbaz éma
k°mbpk-i elementlbpor m¢gpyybpbnl b
beyni nb, bir ne-on sani ybni
mbnasénda, hokk ol unur.

cmpl i yyat dbzgahda vyerinbo
pmpliyyata nbzar Dt edir,
tomkbybr bk hi ssbnin zay ol n
Zzamanda o, dbzgahén, alobtin,
VD S. vbziyybptlborbp nbzaropt
prosesl| bri yadda saxl amaql e
doyi ki kl ikl bpr i aradan agal deé
g°ndpoprorpopk uyjunsuzluqgl ar én
edir.

Dbzgahl ar én proqr aml a I da
mbpqgsbpd dbzgah-éneén gerde¢yé
avtomat!| akdér | maséedeéer . Hol bl

26



dée¢kKeéencecDsS Ki mi dbqgi gardeemali nc D
[

proseslbrinin programlé i dart
(m¢egxtolif N°v proqgqram dakeéyé
perfokarta, maqnit lenti, baraban, @ik, DVD-disk,

fl ok kart, USB il b ikKlbybn x

Kl Kk dbpf bodpr ogmoamina nc ud pizl gdabh
yaradeéel an torna dbpzgahe ol nm

Ki mi maqnit | entindpbpn istifa

Proqr aml a i darop ol unan do
(operatorun) vbzi fbsi Ri ssbpD
|l Dkdirib onazehaktdabpkésonbacka

Met al kbsbn dbzgahl ar én pr
si stemlsopmifmi bi°k ¢r |l pr :

1. tsi kll b idarpbet mb;

2. rogoml b i darpbet mbp.

Tsi kI I programla idarpbetm

rejiminin tam vbD ya (gi simbn |
olunur.

Kdarpbedi ci el ementl brin ye
s°ykbnbcbkl bri yerl pkdir mbpk
i darpet mbp si st emi Dn sadbp vVvbD

i darp olunan dbzgahlara ni s
olur.
TPK olunan dmzlgahmll abdaaeél

di goprinbp ke-idbp sbrf ol unan
sazl anmaseé) -oxdur . Odur ki,
mal i kK dbpzgahlarén orta vbD ir
daha mbgsbdbp uyj un hesab eo
revolver, Kaqul i frez, Kaqul i bur
vD s. dbzgahlara tbpotbiq ol un

TPK sisteminin s6rukturuna

27
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V D daxi | €

aprogramé verobn
1) vb pimadgloka mé n

verpon bl ok (

(2) aiddir;

b-idarpbetmbp qurjusu: dbzgah
bl ok (3) vb nbpzarpbpt signall a
olunur,

viidarpbpetmb qurjusunun VDzZ
gal ar éneén (6) i darpbpedi ci e
edi impstpokkil etmbpkdbpn i barpo

Proqram mbprhpolbsindb 1 Kin
edon qurju bvvbDl ki mbpr hpl bpn
edbprpok sonraké mbpr holbonin 1K

TPK sisteminin avtomat i Kk
maqgnit r eltdalfoardibpn keodmpbpik| b hpbpy a
Rpgbmli proqr aml é I dar b
mbpl umatl ar ¢yomkogl avrb, Ildsaky a q |l
dér él mék ardecel hor fr pevonmDr I
bir Sér a Dl ambpt | bpr b nksiphal D t
| mkanvar @&m&mi | | pkdi r mbga br bc

héen i darpbedi ci V D mexani z ml
mbdb umatl arl a toyin edilbn hbor
mp umat axénén sayéna g°°rop.
Funksiorali mk anl ar éna vb tobokmil|
g°rop RiIPKi miaskejmedaké n°vlobori
HC (Hand Control)i hor f | i rogqbpmlii k
progqr aml a dbzgahda e mal pr c
si stemi. Bel b sistemlobr C S I
perfolent vasitbpsi il o daxi l
HNC (Hand NGO pul t dan pirlomrae@éinl n
I Il b RPK (bu bovvbollbor klavi kl
-evik di skdbn I stifadbp et mc
Burada RPK 1| b o0pgaratmagqyr- ¢anr a s

29



di spley mPvcuddur. Bel o ki,
sonfradi spl eydp obDks @¢ldgiyréinlpp rvbi kz
nNbDzar Dt tomin edir. Buna o]
deyirlor.

SNC (spicher NC) vD yaxud
be¢etén l darpbedi ci progqr ame
gabiliyybptindbp ol an RPK si st

CNC (computer NCy RPK dbzgaheén avt
edi | mp Si stemi -hhepsrakhIbamad b ma
(EHM) vbD yaxud proseslbpr ol wu

DNC (direct NCJEHM-dbn dbzgahl ar qgrt
etkb¢-¢n sistem, proqramé ya
i darbpet mp gur ul ukunumy ltabyléorl
(dbpzgahl arda yuxaréda adl ar ¢
n°vlg¢ quruluklar totbiqg edil

Dbzgahdaké il darpbpedi ci me
n®°ve¢eno g°rop RPK sistemlobori |
edi Il mik vp m¢grokkopbl opkdiril m

M° vgel. RPKpzgahdmi weéov il pn
proqgramé il Db i K-I organén hobpo
t Dmi n edir . csasbhn bu -si ste¢
l -yonuk dupwmg.ahl arée qr

Konturl u RPK Ssi st emi dbpz
trayektoriya ¢zr b hedir Bukup t et
DsSas X¢SUsSi yypti onunl a i za
dbzgahén aktiv el eimentkiomirmi I
ox|l aré arasénda funksional
si stemdbpn bunun foboraqi, onun
gbl mbD s i I Il b 1t zah ol unur.

Kombi np keRdPiKI mEi st e mi kontur
sistemlbrdobn t ok kil ol unur
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-oxbpmbpliyyatl é dbzgahl ar én
edilir.

Mprkozlokdiril mi kiirdaridet m
avtomat !l akdEéré&lprmék éyyabaghbdrinypygd ti
Si st emi il b bl aqgpbdar RPK dbpo
edir vbp EHM vasitbopsilbp idaropo

MD | umat axénénén sayéna (¢
gapal & vbp °z¢sazlanan (adapt

A- éq RPK sistemlobor.i dbpzg
i dar pet mp nprgPogurdaoméndoan bir m e
sbpciyybplonir. Bu proqram db:

yerdbpbpyi Kmbsi nb nbzarobpt et mir
Dl agp ol madejéendan konstruks
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I FcSIL
2.1. ¢KS |l ayihplbondirmbp o

Elm-t exni ki prosesin m¢gasir
i nsan ikKtirake ol mayan texno
sistemlbrinin yaradél masédeéer
texnol oj i sistemlobor Séraseéna
sistemlbprin gombwihdol mpomumet bae
forqldi ol aragq, Poroi hpocmloi av
I KI oni | mbpsi Zzamaneé probl eml
probl emlbrin az sayeé funksi
tDrkib|n|n baxél maséndan, -0
se-i Il mpsi nedbement | bprin gar K¢
optimaIIaKdereImaséndan, Si s
topl bbb olunan rejiminin tbpyin
sistem ki mi baxdeéeqgda, ohun C
nbpticbo Dl agpol bprinin sigtemmkdér
mpbhsul dar|l @€ @énén son nbDti CDS
vaci b bphomiyypbpt kbpsb edir vbD
Kstehsal at sisteminbo l ayi !
baxdéeqgda yeni sistemli m°® v gqe
f or mal Dl ampttbbdhnr ayBal mgs é
X¢susiyyboptlborp aka] édakeéel ar é
-Geni Kk sayda garkél éeqgql é bl a
ol an el ementloborin -oxluju;
-Qur manén -ox funksionall éjJ
-M¢gropkkbopbliyin vibn it ptkiky il n n
¢ Mmu mi mpgspbodin, sistemin fun
topyinatéenén -oxl uju;
-Funksiyal akdér manén - 0 X ro
edbn, me¢ xt ol if i stehsal at K
S

hopom db funksiyal akdé&r nma re|
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I mk an verbpn strukturun doy
sistemin torkibi);

SStruktur sisteminin (kK-bDkil
temlborinin VD el ementl bprini

Dl agbpsinbp stoxastiki xarakte
-Ergonomi k1 i phambel or kin, - ®Ix
- 0X funksiyal ar avtomatl!l ar |
i kKtirake il b yerinp yetiril:i
Yuxar éda sadal anan Dl ampbpt
Il stehsal at sistemini, onun a

xarakterizb yeédkp nv D btipry i nnea-tpol a
¢ KBS ¢ - as pekt dfonksioralx stnakiyr, ol a
vp tphkkilati

Funksional aspektf unksi yal ar dai r bps
hanseé ki ,-i ,bundwnr WIS ul ar éné
yerinbo yetirmbplidiryar 8deélfde
mbpgsbpbdl b toyin olunmuxlar, vy
tor ki bi il b m¢gpyybon ol winmuckl
funksiyal akdér masénén mbpntiq
Struktur aspekt ¢ K-iISn sistem ki mi C
dgi gat éné emt otnournk ikboi nmpionn t
Ir. Onun Ciynbpsitlrmiks ur ¢ KSn
yi hpl opndirmbp zamané onun a
Thkkil atikomkrpetkt m¢gbpasigi sbn
Sstrukturunun tokkil at e grup
hom-ininnafunksg®pdl D yazéln
m¢eboyybonlokdirir. Bunl ara axka
* ¢iKirS yaradél maseé zamané
mbpsDIlI DI Drin torkibinin tbpoyin
¢ KiSn funksional strukturunun
* proqgr amsviby ai ntfooominmm at € nén
| Dbrinin vbp bu vasitpbplobori I S

t D
ed
| a
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| az é& me torkibini-i nvekmmpgon(Ey
strukturunu toyin et mbpk);

* funksional al-ayrsd sé¢leenine m t
I stehsal attEkwk in® veludn muk stru
i | D mbpgspbdy°nl ¢ tbokkil-inn t D
tokkilli strukturunun toyini

¢ KiSn mbpgsbpody®°nl ¢ funksiyal a
hal da akaj édake mbpsDIl DIl Drin
et mbk | azémder:

-planl akdér ma, u-ot , di spet -
gedi katéna nbzaropt ;

-mpmul atl arén yaréemfabrikat

J

mbhsull ar én, alobtl bprin yej e
avadanl éja nbogl etdiril mpsi;

-avadan!| ej-eok glgké bpma Dé ;

;alt Ssi stemdpbn texnol oj i
progqgraménén daha y¢ksbk sbpbvi
onl arén saxl anél masé, redakt

begten texnol oji avadanl!l éj] é

-idar o ol unan hesabl ama Kk
goprarl arén gbbulu zamane S
I I D be¢gten texni ki vasitopol bri

-mbpmul at én bazal akdeér él maseé
keyfiyybtin nbzaropt ;

-idarpbedic programa korrek

D
|
alionti n vDziyybtinin di agnost
doyi kdiril mbpsini;

Dl avp materi slolyart ena, mpyilel :

— O

kpsicilbrin vbp b. veril mbpsi
¢ KiSn i K- i zonasénda tull ant
-l pbvazi matlkainénquftkUmmr én)
komplektlokdiril mbpsi, yéjélm
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texni ki Xi dmbpt vD texni ki \

¢ KiSn funksional struktur
bir funksional alt sistem va
ms Dl Dl Drin gqruplakdér él masé,
Dsasbn yer|l pkdiril-impsvD howyan
sistemlbrinin funksiyal akdeéer
tbosiri alténda yerinb yeti
tbosiredicidligini rMfiirei Ker led e ment
¢KiSn funksiyal akdér él maséneén
xarakterizbp edbpbn vbD girik t|
signall ar - éXxXeéex hg,ndc,rlc',kID
mbgsbdyfahlagéfbar bu emsas trK Sz

I n bir vDzi yybpbtdbpn di gprinpo
Hbpypbcanl andérécé tbpsirlobpr tbop
adpt poDnmbptr Dtr af méehi tinin
Knf ormasiya a na Dt riaf m ¢

X ne é
vDzi yybpti ohagggadaévegl & bl a
sisteml bpr haggénda mbpl umat|l a
resur sl ar én me¢ Xxtol if nevl|obor.i
Ki mi hbpybcanl andaear e€a& atop s ieralk
yaradeéer |l ar ,-in dleman®& i ki n C¢CKB3i y)
onl ar én xarakteristikalar én:
doyi kmbpsindbp °z¢ng¢g go°storir.
Deyil bonl bori ¢ muimi flnksiordali r D r |
Sstrukturunu -oxsbpviyybpl: Si s
sistem veril mik gl obarl wvnob gbsipr
ne-b | okal mbpgspodl bpri yerinbo
bl agondp ol an funksional el er
hbpyata ke-iril mbpsi gl obal me
edir.
¢KiSn tborkibindbp iyerarxik
Dsasbn it owp nfeamksi onal hi ssbDI
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¢ KiSn t b mi n eidtexaiki, material,sisbili& i
nerj i, texnol oj i, proqgr am,
DmMi ni hi ssplborindbpn i barptd

¢CKiSn funksi drdalnkésiesaki bl

Dsasbn b°%°dtgemlixr addxsliuj undan

Funksi onal al tsi-so emabpéein na
obyektl br sinfindbn asél é (o
mal i kdirl pr B u-ma funkstoomaimiaisy a r a ¢
spsinin altsisteminin Dsas t
ver mork ol a

Vbpzifbsinbp g°rp funksional

b°l mpk ol ar : texnol o-jvier v b mk %
texnol oj i prosesi reali zbp ed
mbpsbl bn, mexani ki I st ehsal
i stehsal atéen ahssailatémi alyaij
K°mbpk-ilbrb isbD mbD | umat I St ¢
prosesl brinin effektiv real i
texnol oj i altsistemlborin ik
nbzarobpt altsistemi, tul |l an
Il darpbpet mbp altsistemi vD b.
Texnol oj i Dsasl andéer ma- al t :
tetsal atl ara bpsasbn formal aker
ma , domir -1, Ktampl ama, gal v
Mexani ki e mal altsistemi
mbD | u manbtzégna h d veril mbpsi aneéeno
mopl umat éen ©°tg¢ir ¢l mbpsi anéna q
ke-idlborinin mexani kl okdi ril
funksiyal ar éneé °©z¢ndbo birl o
signall ar én V D Dmr |l bprin di g
l darbpet mp pul tuna Ot ¢er ¢l mp s
funksiyal arén realizasiyaseé
avadanl!l é] én X¢SUSi I KI pnmi K
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st eml
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bar |l a
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det al
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mu |
haqgaqé
k ompl
topl

a

O Cc —~+ S5

ni

n d

ke-irilir (sbnaye r o
i n kasetlbori vb b. ).
Fisi stemlbpr akajéedakeée
tl brin yerdbpyi Kmb al
V D dbpzgahl arar asé
éneé, hpom-inin qurack
a Xxi dmbt zamaneé d
tasi yaséne hpyat a
avtomatl| akdeér ma, S
konveyer | pbbokarddgnae dy
at 1 kKl brini yerinbp ye

it KiSdaroboetmp alt siste

extolif Il yerar xik
nin i dar bpet mp S ¢
ar ayr ¢aksl éonydi ac, i ngougr| j
rasé bplagboni ;

] €én 1 Kl bnmbsinb ntc
0 ksadaggpla maf unkeaaya
én, yaremfabrit kat
, hazér mbmul at |
, h wazmalam ia n b bt |
tl pkdir mp SDViyyDsSIi

o]
o = 3

S =-SO oY — —

S
I
a

nNmaséemosei yepsegkdnr il

e h
én
| a
n u
toi

sal at obyektl porim=n p a

hesabat éné:; mbpmul at |
ren, kompl ektl opkdiric
, hpopm-1i nin anbar én C

vd iqgriiylmootslibnni ;
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infformasi yanén dispet-ernp ver

plan akdeéer él mas e, onun tokkil:
hpyata ke-1irir.

Texni ki nNpzar pha=xnéralldanan st
|l prin b¢gtov i stehs admetioori mml D
nbzar bt etmp yolu ilpb tpbpolobb
alpbtloboro VD | pbvazi mat !l ar a n
sull arén yaranma sbpbdbéibgé ni
mbpgsbdil b texniki Xi dmbptbp vbD
edir.

Pl avp -k °© mpakl t sistebkshladan p r
tull antéelarén kbnar edi |l mbpsi

¢KiSn tbolbob olunan tborkib v
yaj]J l-aggaducu mayel borl bp - mbprk
| Dnmbpsi ni ;

dbpzgahl ar én, spnhpei nebot ¢
I n digbpeqgdaadam texni ki xidm
bi nal ar én kil naor ki - ai tnbardien at
érél masésIovlmd rtionmi rhipInmhp edi r .

Sadal anan alt sistemlbr ga
I
|

(o]l

o

g°rop dp onl ardan birinbpo a
mDSDI D gpéndbar a meéeDYyyDRN o]
goyur . Al't sistemlpborin-ifunks
strukturunun formal akdér él ma
¢ K-iSn al t sistemlobor.i m¢ Xt p
modul | ar dbsti ndbn i barpot di
nbpzarobpt , anbarl akdér ma, no(
edi |l mbpsi , y uma, qgurut ma VvbD S
hbor biri qgurjular sérasénda
modulu ¥ dbzgahdan avtomat i-k V D
siyal akdeér mane t pumilpndane d DN m

39



wRRAAnY
A phBU uoepmuh

JEOCY WL | [

HERRISEVIR CRE

madant
Wb Y REE

nifnh
Lttt A 4NL A Wi

Ji

{nemnmg)

ERA-PRMNED (L
L

e LU T

i mb
EJ P2 Je A 1108 Y Wk BUCs
&4 PRI APEFE] DR

relinh ichsraabrnip
Ak APy

MU

M- TEmR0ay
Ey

40



nbzarjpoltargéunrd a n, mai meu daé réenl naévkt
| onm s i , al bptin avtomati k dp
kbpnar edi | mbpsi VD S. i bar bt c
shbpin (CAS) sidmulgtPwsrit wr Ko kni Ik d’

2 . 3A Kin gtrukturu

¢ AKn struktur sxemimu ( me X
nNbosindp)}dbkogkislt o8i | mi kdi r . :
nN°vbbDti funksi onal komponent
alt sistem( T A) , i darpetmbp alt si st
hazerl ejenemrl mewkt omdtt|l asdat e
altsistemi. Bu alt si|atyem®ml p
modul |l ardan i barptdirlobor.

¢ A-K texnoloji alt sistemit bu bDsas vD Kk

avadanl!|l égl arén nbzarnpt VD Yy«
onl ar ¢zbprindp reatruabsioy alnan
ya reqglamentl borbp DsasDN) I st
yé] éméndan I barpotdir. ¢KS m
sistemdir, onun | ayi hpekpndi i
tivliobori mo d u | prinsipinb DsSsa

¢ KiSn Dsas st r uistehsalrmoduladuri d i
(¢ KM) (mexani ki e -tea kemalgdici¢ n e
texnol oj i oyuq ter mini I K1 D
X¢SUusi texnol oj i Dsasnambpl br
Dl avp avadanl eql ar topl usun
oriyentaseéeyarnyé&j eemma parametr
yerdbpyi kKmbni (i stehsal atén p
V D tull antel ar e, hpom-1inin a
di agnosti kanée (avadanl éql ar)
avtomati k emal & prosesiEpEgnni
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texnolojte ma | prosesindbD doyi Ki k|
pl anl akdeér el méek nomenkI| at ur &
predmet!|l brinin operatiyv ne vl
avadanl|l éj énd arporedjiraim sazl anm
yetiri |l mkei-miri mpyat a
KiSn bDsas xarmBheuvidarkadga
canl-olsaéae Hidmizmaihdiar ) v
céel ar, avtomatl!| akdér el mé
) avadanl éql ar én -&xkaM a k't
nd mgoemovkkasénéen -m¢gmipfiflbo
ol unur . K o mp a nl onvbksai vea
| ondiril mpsindénbpepsi m
ovkasénénopedit mpigrian m é
| ondiril mpsi -im avahadn €

x YOO <OD—
~< I<< o — X o
T T LM ot

k
dinoil oj i strukturda qgrt
bazasénda | geumril nsgyahad& deakél ma s
Dhomi yybpti nbozboprbpb al eneéer . Bu
sazlanmasé prroaslkasi ni madamans)
real i zp et mozlaima&i r av aydmmil € ] séa
I dar bpet mp Si s treodliocrii pg-ogmr a
N°vbbl bkmbDsI yol u i | D pr ogq
ke-iril moplidir.

¢CKikn i darpbetmbp alt tosmatst e mi
| akdér él méxk Il darpbpet mee$ st e
avtoma | akdér el méxk idarbet mp S i
devr |l ¢ kompl eksl bprinin -qark«k
Xxi kIl i yinin t ok kil ol unmu Kk t
| akdér ma, nbzaropbt, operatiwv
grup kbkilli vb | omlalr eiadarzme

¢CKkn texnol oj i hazérdséo] éneé
nin texnol oji hazér toojn s én ¢
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Dsidir V D av yimonlag h ditcu@b & Ism

texnol oj i prosest amli aiwaini,dal
mat l,ar énl Dt operatiwv redakt
sazlanmaséné °z¢ndbp coml by
¢ AKn servis alt Si st emi C
xarakteristikasénén tominateée
-éxdejé vaxtda onun bbDrpaseé

2 . 4 .-rinAuikksiya | ar é

¢ AKi n funksiyal ar & tumsg,as r
mat eri al tut umu, enerji t ut
xbpbrclbrinin kbskin azal dél ma
cstenl ¢k veri | mpsi Ki mi DS as
Bu mbpgsbpdl b hpony-uilnuiknuniapittee
zamanda °dbonil mbpsi VD hbm-
mpgspbodl pr daxi |l dir: mpbhsul u
MmDNi MsDmMDNIi N tezlokdiril mbpsi
sal énmasé il b fobordi VD orta
avtomat | ak dér, élkngatslép viimkiak | pr i
DMDYIi Nni azal de}fkbhsegei c(in,pbzanb!
VD S. ) ; b reag ¥ine nr aalbatcaz-i bpda
di |l mpsi ; I st ehsal ol ulyam mpbh
yékspol di lsmodxit;éni stmaulml d @ Ismad é
ehtiyat| anesé&n vazab@etl i vas
etmbpsinin tezlpopkdiril mbpsi .

¢ A-Mi n funksiyal ar é i st ehs
ol maqgl a i ki yerp b°l ¢ngr

Kstehsal at- bfuunkngipyy ® @ ol
mbD hsul un i stehsal é ,Zr D
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at omatl akdér &l méx reji mdbpo
reali zasiyaseéeder Kstehsal a
aka] édaké funksiyalar holl e
VD S. ) komp lbal katkldoekrdmar, mpma na np L
noql i ymladt | anpé na,r €l np vvapz i aranttl| D
yéj] éme,; mbphsul un nbpzaropti ;
parametrl|l bprin VD alptloborin
tullantélarén yéjémé (qgéereéent
°t ¢r ¢l mbpsi avadanl!l é] én VDZI
di agnowo i gdiager | pr i (mbmul at é
tomi zl pnmbpsi, yuyul mase,
gabl akdéréel masé vbD s.)

Knf ormasi y-vAuf yek € ny anssima | %
yal ar én °t ¢r ¢ | mprEn elempentobsrei snlibnr
VDZzZIi yypbpti haiggemém INhfmogmas:
bor |l ik V D I stismar - &l ar én [
fordl bor o, xidmbptin alt t®iste
| br o, yé¢kspk tominata v-D di ¢
mat i k) rejimlbrdp il dar pet mp
zasyasédeéer .

Knf or masi ya funksi yaseénén
mbpsDI DI DT hol | ol unu rqrafikimbp h s L
topgviminin vb n°vbpbpl i mDSDI D
verilbonloborin hazeéer | anmetrs é ;
| pbrdbopn kbnar a-aé xnmpantual raét | hma ggné
Il stehsal atén gedikat énén vbD
hall arénda tbogvim planénén Kk
i darpetmp sistemlorinbp -i nfor
réeél mosi; be¢téen modul llekg & n j
| bk dosrii | wmb optimall akdér él ma
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u-otu VIDI NS . & m
vbD modul |l ar én
¢ AKi n y u X
funksiyal ar
i darpbpsi ; i
u-otunun b
i dar bpet mp
ma | Dri nin eawilli ygditll map £in
| aturaséeobgzil mr ésnbdmay @ C
| ar & - ¢ n i darpbedi ci p
edi | mpsi ; i dar pedibci [
masi ya m¢badil psi mbD m
| anma texnol ogiyabkBnén
mopsi adnl mbp mi ¢ -mgans i tyeaxnnéon
[
I
S

muntiAkn kdé &bt ay
én real I K vaxt
e i darbpet mp

eal i z @-igidadnp | i d
hsal prosesl bpr
n daxi | edi | mi
t e mi -Dr -1 VDSI

5
o
3(/)
D v
o x <

ni n daxi | edi | mpsi ; n
akdeér éel masé; i darpedi c
al MDSDI DI Dr-pbnPh¢0OEl @D
omatl akdeéer él mekALB-&)y i hbpl bpn
A-Ki n orta il darpbet mp SD
ksiyal aré regl¢gindml| e tkmonlbis @
sivibrinin saxl anél masé;

nol oj i i nformasiya 11 Db bi
omatl|l akdéer él héwpbpanpganptar &
verilbonlbrin saxlanél masé vbD
R P-Ki dbozgahl ar ¢ - ¢én I dar I
saxl anél maseé; bitmbybn i steh
n°vbmlsipl ol brin yerinp yetiri
mi gyaseénMdan ¢BKt¢n el ement |
koordinas-i yasgd®zgalRIPKr énéen vb
dbon sbnaye robotl ar én | ok a
l darpbpedi ci programl ar dax
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KDraitinin doyi kkbn Kprtloor

korrektrovks € v D ya dboyikdiril mbps
I nformasiya m¢gbadil psi

¢ AKi n a K aDgtrdD spviygosiHa K a] € d a k
funksi yalpemd i dirre;al det al e ma

prosearinin idam edilmbpsi: npgliyyat vasiblbrinin
kK °pyi ilDbmbmul at | alrléanp,alotdriavhoglinin
idamo |l unmaspdnan$Ruilvyabol bamasé;
orta idapetnmo soviyypsiilpi nf or masipg,a m¢bad

2 . 5. -nirtkkagsifikasiyasi

¢ A-Kin bs a s k | as slanbtliorkia s dag-@ s &
| arder : strbulkefer omd fsanii & sa s |(&
|l stehsal éméent ghsopll akéeng zg°r ¢n
momu | at | avwrié nq akb¢atw);ikonstnukgivi o yg z r
texniki viyyp, bu oviyyp - e v i lo hviokal @ K d € r ma
morholpsi ilp, vbo mbh s ul dar | éfglén °hp @& yi
xarakterio olunur.

Strukt
edi | mi K
¢AS, ¢AM.

Kstifadp sferasé adlasiyal t &n
olunur:

-alt salmlor R zgalior  mbhdudiyyotindb
(makéngeany,ér ng®gyg &m m@miri@ wp, s. t
konkr et orimgp® PDE n ¢ K |

-sabi stehsal atl arénéen qrupl @

-¢C Abay-agrée istehsal atl ar ¢ .

-i Kin gbg%(mpboEg,n ci hazqgayérn
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-g°pdet al | asiemtédn i ¢Aktsil | ar

elektrokimyov i e mailvbst A K
-mph s ul uong akbatr i okl ¢ovyl(b0 kgdamn
y ¢ ks ko) orla (350 kgq) w ki - i k-a @8r) kg

detal lairén ¢AK

- konstruktiv  (texniki) sviyyp ¢ Dr¢ AK Ki mi
klassifikasiya olunur.

- ¢ e vi k bklaksifikasiya birron a | édir,doelby

Ki, boi m¢ wlib ¢k ki | edi c i -evi ki
psa®n:

Qrupkbkil tdet-aelvliakrl i gr upunu
xarakterizbp edir. Qrupkbpki ||
avadanl!|l €] énén -evi kliyi I I D
alpotl otbohi frhdxi I | b, yerdpbpy
m¢extolifliyindbon asél é& ol an
I I b;i nSRR¢é¢c diapozonunun | mka
n°vbbol obkbn tutqgacl arénén say

Texni ki emali &n i kt exnol oj i
doyi Ki |l mpesivpbzaya dgqrupl ar én
ol - ¢l ¢ mbp h s ul i stehsal éna |
-evi kl i yini xarakterizpo edir
bir - 0X mbpnada b¢téen saz

avtomatl|l akdérma sbviyybpsind

Texnol ojiyenewiukolhiikst ehsal é
zamanéni ©GAKyeni don qurul masén
xarakterizb edir . Bu tor ki
KTHA S reali zp ol unan texnol
be¢tén dovr ¢gnegn avtomat!| akdeée
ol unur . Daha ugenmsas mbhboasar u
texnol oj i mbpspol ol borin, hbom- i
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daha effektiwv met odl ar | a t
standartl akdérma sbviyybsind

Strukturlistiremakbilllt mp r |
I mkanéneéeé topyimnediemi v ono ¢ wlIml
buraxeéel mase hesabéna -nini sti s
funksiyal ar @&nén geni Kl oondi r i
|l pkdi rir. Texnol ogiya -mahbps
nosillbrinin vb mikropresess
| DKkmbsi ndpbp) miaii K afy y pa Hmmginni
yékspl dil mpsi Il b bl agpbdar (
yeni yaradél an i stehsal si st
dbp -evi k i stehsal at .- ¢Nn DhD

Etibarl é (vmviykd i kc arlyéelééq)
el ement!|l opximaseérzadameébAKY (
bir hissbsinin) I K gabiliyypD
edir . -8 o b AK: N prosesl|l brin
mbpgsbdil b avtomati k nbzaropt
ol unur : hom texnoloji mnavto
K° mbpyi I I o), homl éadmai d axme K=
V D avadanl!| €] énmavtbizki ygDEZ BnDbDh
texni ki diagnostika sistemlob

¢ AKi n -evi klik dborbcbDsi
sadplokdiril mik kl assi fi kasi
¢CAKID akajédakél aré ayérmaqgq o

Yekspk Fhkeivi ke mkl edi ci VD Yy
modul a °tg¢ér ¢l m¢g K mb muedlbpant &no xn
adda ol ur . Yeni det al én emal
vaxt I K vaxtéeneéen D htboom y y D & |
omayanqupundakeé (alt sinfindbk
olur;
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Orta -febikl ekmal edi ci VD Y

modul a gbtiril mi k mpleGaddaun n
ol ur . Yeni detal én emal e ¢ - ¢
m¢hegm 1K f o-ddanu-nox 2 @MUpumay an
i nterval éndadeéer .

Az -evibkiri kemal edi ci VD VY
modul a gpotiril mik mbp-d s ol ware
ol mayan adda ol ur. Sazl anmay

i K fondu vdaoxnt é-ncéxn @I0M@ayan hi
edir.
Avit omat | mwidyyoma nisb (i nsans:¢

¢ AKi aKa]édakéIara bl ¢rl pr:
Avt omat | akdér man énavtomgtk s b k
il darpbpet mbp vD ¢-n°vbbli I K r e
AvtomatlaKdermaneerDorrtaOXSI
-oxavadanl el éq pmsalée i1l b -
kopsmbt avtomatl akdéréel mék i da
Avt omatl akdér manédmnxi drmaj e nis
-oxavadanl égqg vb ya -oxgabari
don -ox deyildir.
M¢qgqayi spl i mbD hs ul daArdl €] a

aka] édakélara beo°l ¢rlor:
Yéeksbpk mphismd hdsau [Thesgallieésh mc

(°1 -¢s¢) D | Il b i darbp ol unar
texnol ogiya i | D I stehsal én
dofbpodopn -oxdur ;

Ort a mbD h § unhpdhasrul | éugn i stehs
(°1 - ¢glD¢g )dDpF odi r .

Az mbD h s u |l dmmhr d Lelqu n i stehsa

dofmdaozdeéer .
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2.6. Kstehsalatin il kin at

¢ AKi n y ar aogsd ymians¢ém| mbyig y ¢ n ¢
etnbk ¢ - ¢ n i mdigedinskavhacadiré Toddgigat
I Ki nin apanrién mas € e htspakl at da

texniki-igtisadi psasnamms i n i pnmpsii kli n m¢ h ¢
morhpl psidir.

Tod gi gerti iikslt e hosossisbat m i ma d a
texnoloql ar , I g ii rsiamkpssslyiar , P

pr oqrtaemx-néol oql amsi n¢ AkssslFit | m
torofindon  yeriro yetirilir. Tod q i q ainp B Tikikin
m ¢,Dkpssisbrini colb etnbk dahanbgsodou y j und ur .
Birgsmtbbdqgi gmt it ehsabg@®®rén ¢
texniki viyypnin qiymotipndirilmps i ni n apar éc
¢ DdDmyin ol unmuk kIl as soyétirilik asi vy
Kstehsal prosestheasiuh Baeakhsg
apar eg e aomg | vogchlosdb (donolorlp, tonla \b
S.) W doyor ifadpbsindD perspektivbr  p r o ggiglaxm ér . d
Pr oqgr am bkykuixlaarpfehdenr rosnti tosdigbnir.
Mobmul at én o Yemilokidliorgmwiyypsv (kong-
ruktiv doy i K iDk)l i lalk k aKs t edistad mem®e o g
dogiglok d 1 msindbnmsonra mhsulun konstruktiv xarak
teri sti kal ar éneéen anal i ape
doqgiglik, istifadd edilbn mat er i a bthloaniné n ¢
tomi z | i yi fscadedliu] u) v
Mbmul at én ( d mestruativ | xanakéens}i k o
kal arpg&gménapvar écé k| asosas$éekdac
det al | ar & m konhstruktiv obiromglii gruplarda
f er | anosiakimih kospsslu detallar kimi, ohli
detallar w s . ki mbr Rrmpl akodbir él ér
grupda konstruktiv plamotlor i n daha - D X t
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texnoloji proses uy] unl uputiplokedzirr i | mi
n¢ mmdps e- i | ir .

Analiz noticosindd izahat wpogosindd a Kk aj] € d a k «
verilbonlor notico olaraq plavb edilir:  pmpliyyat vD
k e -piindtdrkibi vbp ar déc el | émi &p ¢ maumd | r
Dok t ut umu; b i rpsad matpd |kdlean ia)p ar
VD aXxXeér énceée hazérlpeg Dwamwatl @mer
nor ma riibi; éor birtompl | y y ait K igmcosid

elementbr R davb v a x tokibi, bdraya Ibm- i ni n
gur akdeér mawaxtay r cdaradimosiaw € n k
yoxl anél maséna, onl ar sinbp, e ma

gur akdér étonmagstiélib-a p a rad | phails € n a
g ° ong, | orde, lemal prosesimm © | pym sorf olunan
vaxt;

makK én Vv axt ezgahaaonoksiaornogketnro d
vax t éozamt ool i yyat | ar & noiig edibk t u't
lIov azi mat | ar @ noxmo nmeknt kelra tsu ri &k aw
soif olunanyorclor ; avadanl éjnsayeéel iy
torkibi;

avadanl!l €] én texnol oopkim pl al
pms al byaavadaV €& ] émmpsyaidirl

Detall ar én Il stehsmalanalippart i
psasénda I I kin ol ar agniK( di a
strukturununoyimm gpasheatréj(é ev
modulu, otti, satosi, sexi, zavodu). Analizin pticolori
¢, Dr¢ A-Ki n pssimgp yar adél ngme R n n
l ¢l ¢y¢ hagqgénda,ptoohubi mhgygaeg:t

h

notico - é xar él ér . Ap a mpico @dvdli st e h
dol durul ur ( b antaveriivarm i am € &) .
tok ki | atblCaArKéinn pesigp yar adélomas é
| erih tor ki b ioyyonlokgi r avadanl!l ej én
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bi nal ao éeg #@ndis tikililorinin bldbo ol un mas é
yekunl akeér, k pboréh r yenitbra ixtisad | aek] €
déréel masée apaooel er . i dapahsake
hazér | €q bsopesativeptanlend enr mva nmbin y e
tok k i | i ;xpborpdredici | b@iri, mpmu | at i st el
pr oqr ameldlaosi wy ¢ kryeknb yetirilir.

2. 7. Mexaninkiin eanvaad atnAlKé g | ar

csas texnol oj i-ninaprodilidigaogin € gl a
edir. Metallosbn a v a d a torkibé gdoa emal redibn

det al |l ar é&n konstrulotoi viD t e x
kortliok di ri | i r .
Valok ikl I i det al | a méoginedicia z é r |

avadanl!l éq l-norkozlok dti o i ribanpa&only v
morkpzlok d i r i dzgahlak; silthdrik detallarh or na - &
patronlu @z ga hl ar , ferl ahysamaici s mi
d e wfrezerli cismi qrupu xidmt edir.

Dbz g a h | mmas éparamewmti ilb emal edibn
det al brlkmd é Adr is¢ lar aoomd ao |l mmp mu K
asél él éqgl ar m©° \p diu doiico + € X éBru n ki ic
detalber én ti pini 0 nosia mbzgahlarkleo n Kk r
emalpdajl evik¢gabaritl] i (-o0ox ¢
b ° bkrdahadamgsdou y j undur .

I

Val tipli detall ar én e ma
icraetnolbrdbn asél é& -dol feezipa mp-morkoza K
Ik my frezerli -dmaledici, damv i K1 1 sl i, di

vD S. dbzgahlardan istifaol olunur. Bu qrup dzgahlar

t o r nmgatdaramavp olunur \b texnoloji sxennb hom

e mal ar d ou ebl a véet] oémmaat , | cséxtimiedr ma
uyjunl akmal eder .
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K©° pk - ipzgadlardan istadb o | u n mapgs&gln m
yenl ¢l ¢yée emal 0 bnu naasné | dee tdael yli
bu ozgaldl a-‘yedaxil @diknss | Zamaneé or
tamamib avt omat | a wobé ollir.mbbze- t

-arpmazonmyz&imaneé bon nistehsad i ¢
b° blorindd hoy at airmobk empgsodou y j undur .
vacib an mmul at | ar bazas em@m t e
hazerl anmhaededa BHal-dbayméar
sistembrdb hazér |l anér . Voamu | atilpdri €
sothior i ni n c iomarkbdaor chaemseg | mnl ar én
sistemim ema | ol unmaséna daxi |l o |
hoy ata ke-irilir.

G° vlid detal momu | at | arpEnhdababkhata
hazér | andmakenardadmA&t a ke-ipilir
¢ AK sistemininp pbaaabdanteéerf él
mbmul at | aor en barakar énénfig avad

y soaosi ilbonl ar én sonr akeée e mal ¢
tomin ed bilor.

¢ A-Kin qurulma prinsipin bsa®n psas texnoloji
avadanl éj a, v e r indicmidezgahldraa | d a
a kK a] &ldbatlareoyulur:

-avadan!|l @ajyem® opangotogod | yyat | ar
maksi malomojay§gwé ¢ abzrpz amapra& a g

det al nomenkl| atur aeséaép, abuo
° z msinedbb yenibhnqur akdér ma D say
avadanl éql ar én mi gdar énén

keyfiyypt i ni n yaxkébawdehalaimma sdnv
davaml él éj énén azal dél maséna

- istehsal predmattinin doy i ssmh z andam & av
| €] én -evik sazlanmasé i mkan
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-nog |l i yyat anbagurs)i egagaval, °©° |
dal €] én k oprpooroabdies£e b i r |
Sadalanan oipb at | ar ax , d agh®ar kgeshny, K C
prosesiokiswviyyof ¢ ksavt omatl| akder
| anmaneén br-ahvatkll djge g RPIKar &€ ¢
verir. Qeyd etmk | azemder ki, -mmexani
yar anmdsdgoz g RR Kmayebgesi K yayeéel m
vDO n | a r @imtensivkki dni ipsiiilbDiaopd a r d ér . RP
doz g a h | a@tbigg@ nelm tw t e x ni k a ryénn y e
nailiyyotlor i ni n i nks ik ad - &l daeurtied mmaéet K
I K Dyenin ( AKY) bazanekdas é |
vasiblor i ni npoyi KB m plagodar informasiyaé n
hazérl|l anmaseé pr os@Iisummasa&k ad-
kifayptgpdor geni kK i mkanl ar yaradeée
Avtomatik reimd mbh s ul un ommmelmkné t
(- ¢nh awxag £ dfakrek soysatimnbka rl éa zyeenrdiér

l)dbz gah ém,ayes robot unubn y
m° v gkedlipgmu f ar énén sazl anmasén
2)texnol oj i pmawlaadtacomnssigvg ah  n
hazéwrsumhun bokal déel maseéne:;
3)optimal Ippkd érohamém Kt kr it
yjun ol ar aqg orneejdnmponinagzamt vp r 0 S €
orreksiyaséneé,;

d)emal edin nmomu |l atoades i h  Brihin ¢ |
nozamtini vb ver i | miooe n&ill- ¢lol unmas é
m¢vafiqgq korreksiyaneé,;

5)alotin vbziyyotind npzarmti;

6) séradan D -yéax mé K s évmtime K
doy i Kk dosimi;i | m

7)texnol oj i Bwindand annlué jl amt é:
y €] é | pkoaas édilnosini;

u
Kk
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8)t exnol odoolunary, krclonon wo digor
parametmbrinin nbzamtini;

9)idametnmD sisteminin w dboz g a h & mlorinm© g t
Sséradan -éxmasénén axtar éxkeée,

10)u-ot i nf ooridameslici yosido@nn € n
verilmpsinD psa®n idametnbn i n y Wwyw@Dsi 6lD s
pDagonintby at a kst i r i | m

Digor °| popgulgatmen e malbéi fz amfawn
texnoloji prosesk & - én sazl anma a K
ibarmtdir.

Toz yi q al to&radna n Bntblifpmat press
f or ma oyéink dosimdbn| mmay e nokbtor@d | € n
bokal ténad aqadp® t ye rgil oyiaizdenn € n
sonaye robotunun Dyitkgdaosimog um ] u
K t a mpshte preginin bc h i z a byéi nkédmsimdoh | m
ibamtdir.

Domi ekp-rie s | i avadanl!l éqgl ar énd:
| ar eyni kdl m-agy e é& ksmdyd eobotuaun
t ut g aomy & wosivamidir.

Metalkosici dbz ga hl|l ar én T s@&@xlée&m®emacu
J unuoy i «Wdosimdbn!| vim y a gurakdér éln
sohaye robotunuoyi ktdostrgmal o/ n € n
gur akdér épalmia $veidaseachi cvi proqr al
doy idiklmbsindbn ibamtdir.

Ser i ykindp istehsal olunan metadkici ava
danl éqgl ar , d a h a pzgahlar, dvtarhatika r d a
sazlanan patronlarlas as |l andér él méer | ar .
(kasetbr, stollar \o s.) by i k dosirbir Qayda olaraq
¢ A-Kin nogliyyat vasitlorindbnoy at a ke - i ri | i r
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Mpbmu | at éonmpsiywp i la z éhsulum ba a |
dél masénén a Vv bsagmagin la § k© d érroéhl onta
torofindon  ke- i ri | ir.

Emaledici norkozlordblov a z i mat y @jlZ2 c él a
sputniko godor tutumlu sputnikikdbonvbo n | amz @ m h @ n

I K- stoluna qurakdeéer élbpmas €
olunur.

Dbz gahén stolpuinmla qesmpakaheée ke
dogigliyini tomin ethrbk v aci bdi r . Bir -
0,02:0,02 mmuox k i | edir .

Qur akdotamar &@&nén kompepsasi
°l prmgur j ubtlAag edirbrt Mobmul at é€n f al
vDziyypt 1 ni n bpsi® hoticosihdmmdoz g a h é n st ol
program idametnroq ur J unun ptbrawdbg g all @n
n°mpt i Ni n m¢py b ksiygnibg ehdsabl ané

Tor nazgahlardh mmul at € d é rgéul rnaaks é r
d¢ z g ¢ mlingzamg, etnok é - ¢ N el ekot r ok ¢
hom- i noepi d al t émndagulrg wd aov d A n
olunur.

Nobzamt i n  avt oma D ltesnalai @nosedinma s €
rejimor i ni n korreksiyasé opti ma
iDuyj umsodm f unkos &a yasydaat ah ke-ir
Axéréncel ar én bpkeyBygot € igpecit i gt |
istifaddb oluna bibr: (maya d@yorinin - minimumu,
mohsul dar | €] éos)maksi mumu v

Avadanl éJ én Y0 asr éanbma ® € mahsaél |
nozarmt é - ¢ Sul lbdoydam IxieosmDr ii | |
prosesini n orgi¢nci npoalrlioa-mgedtanyla n é q |
dovr ¢ st atiobstaislein d amivdeilrni | fi a k ty
vaxt éneéposi °lapsamm Inér s éraldan
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€] emrn Vo oya telakkrdrd £a Vv e
kel ¢r .

trub k a s € nog ihp°

Yongqgar bnarr éinosi koroblemi, ior koe y d
°mc onun pkidok BadhaPBE aesmnedilégoeié n t
D plagpd ar déer . Yongar | ar osas X &

¢sul | ar dskirabt bint in  k on s toaordok s iy @
t ut ul muuski xy¢osn gar o @éesabnedilie | e me
Bundan b aakyqraé anyartéer i aloinar ¢
se-os i m¢ sbuwhogloni Holletmbk m¢ mk ¢ n ol u

Xérdal anmeéeck yoiy@aalt agEeceéesow
vasipsiilbl a z € pirpaxa&tld el ér .

2 . 8 -irtkkn$oonovka prinsipl ori

¢ K-i8 layiholbndirilmpsindd psas prinsigrdon biri
dbonl arén modaqur plrmarsséa ¢géa rn.d
¢ KiISn qur ubsazas arkchg édak & mo
istifadb olunur:
¢cevi k texnooroj(i¢ TKO pypyhate k3 Ik
kompleksbr i ( ¢ NK)pzamt ¥ % Iv p klkkmpleksbri
(¢ N¥K)evi ketrokdrapieksbr i ( ¢ KK) .
Cevi k texnooomjis leoimypilaerne’sud

qurul ur. Birincisi - leksbr k r
( ¢RK) , I & i- reovii Ki riodbot | akder ¢
kompleksbr i (¢ RRKKl)a. r®bot oDygalnez
gur j u opig rdilir. Yon i omlygkal t ma

pnol i yyat |l myetBrné yerin

¢ R K Kb robatlar psas texnolojipmpl i yyabé ye
yetirir (mpsblbn , g a y n a gnglomy, ®fizto@o, vD r
S.).
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Sinfi plamptlorino g °or - e voitko t rexbolo | o) i

(¢CRT¥) , -evik robototexnol o]
robototexnoloji »t t (¢CETX) , -evi k rokb
(¢CRT pB-exV)i kv robototexnol oj i .

C gor -evik robototexnol oj i

pmol |y y at @ yetirilmbsirei- rg, pzordm tutulubsa,
yoni robot daimi bir wya bipmavaeéanl|l é]j a (q
etrokiby al né z bipmb it v a& D detrigsie r i n
onda babkompleksbr - evi k robkoadt arner l
Kstehsal aoéen as@lvg ndol ar aq
Ktampl amanémtewyiilk i rnméelxoani ki
¢CRT-¥i; yé&] mairohgibmoh RN ¥ ¢yR/D %
bol ¢pnygr Bubklorg ry a°rza d @orina>otlorqn, s a h
sexbrinvbz avodot asmkmké It edi r .
tevi k robotoklrédoxavédodanl éqgt .
d¢ z ¢ bgokligdnisb onlar xot t D, ¢ zbr uokliadp, K
daimvi vb ya kombim e d i | opkilde queula bibr
( okil 9).

XDt tdlek.

Bucag «kap&i

ko k i
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Hpomansé bir formada de¢ z ¢l
Dsas:

-texnol oj i prosesin Dsasé,;

-bsas avadanl éegl ar vb robot

- emal edib n mopmul atl ar én DS a:
y ¢ klibbnookal t ma qurjul aré vasit

-pmbliyyatl ararasé ehtivyat
nboqgliyyat sistemlobri

Mexani ki emal én -evi k rob
¢, mu mi strukturunu kil edirs a s
(copdvbpl 2.8.1):

-texnol oj i avadanl éql ar ;

-bpmbl i yyatl ararasé nbpm-l et mr
pul yasiya et mbp; °] -mb VD nD:

kbpnarl akdér él mase.
Bu altsistemlbrin texni ki
akaj edm kdvear.i |

Cbpdvopbl 2. 8

) Sistemin| Si st emi n Sistemin texniki
adeé gurjus
1 csag M¢gpyybn t| Avtomat
texnoloji tapkeéer éj yar émayv
avadan mpmul at | devrl o
Il eql me¢xtol-4d flmakeén vbD

mexani ki
parametr
doyi ki ki
yaradel
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Cbpdvpblar2d.ées.

c mpt Tol ob ol{cmbpliyya
yatlarara| vbDzi yybpt | anbarl a
seogl| yerl opkdir nogl ay ¥
et mp| albtl bprin noql iy
anbar (tortibat robot |
| akd: isnvanl ak
arabacég
Manipuk cmpliyyat Spnaye r
yasiya |ehti yat én gi dal and
et mg texnoloji D mD K riaih D
osnaskal a veril mp
albotl o or yerl pkdi
mani pul y i qgurjul 4
prosesinin tortiba
avtomatl a y ¢kl bpnm
qgurijul
¥l -mgTol ob ol unSistemin
V D texnoloji para vericilopo
nbzarmetr | pdiiynwylpar ametr
arzu olungnbzarnopt
nail ol madgakti v
aparél an nqurjular
a |l bt mommluwabt
dé¢zg-yahe
bil di room ©°
nbzarobpt
Texnolojilc sas avadgTul |l ant é
tull goptraféndanqurjul ar
én tullanit €1 ar & n|n D yyhti
kbpnarséneén i cr grobotlag X ¢S
é rnéal s cknekovo

gurjul ar
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2. 9.-ds AKkpnaye robotl ar é

Kstehsal at da Il nsanl ar én y
pmpoliyyatl ar mevcuddur . Bur
pekD xbDstoliklbrinin yaranma
sbpbbob olorpf ddmbprnganl ar I K
Zaman dai mi ol ar aqg doqgiqgliy
sabit saxlaya Dbil mir. NbzbDr
Kaxbplidir, ybDni metal | urgiy
sahbpsindb, I nKkaat sahbpdbpri nc
belpb tip i1 kKlbrbpb rast gol i nir
avtomatl|l akdeéer el maseée me¢ xXxtol i
hbpyat a ke-irilir. Bu qguriju

robotl aréné vbp ya monepul yat

Sbpnaye r otbmltil fafriiek amgsxy e D Dil @D ¢

nN°vliprbp ayr élcédrs.i Buwudlaadgen yeb

pmpliyyattarenp xgfakdir. Y €
[

pmbpliyyata g°rbpb vD sbnaye ro
universal olurlar. Temoloji robotlar o tip robdara deyilir

ki, onl ar bi rbaka texnol oj i
Buna misal ol araq robotl areéer
rongl ombp prosesindb, yaj] | ame
edi |l bn robotl ar é g°estbor mpk
adbpt bn texesldoj i bYpkéd mma,
pmpliyyatl ar éné yerinb yeti
Uni ver sal sbnaye robotl areée n
meée mk¢endgér . Sbnaye robotl ar é
ge°ro kl assifitkgsiuwpag,se@i ll Dbk
mbpgsbDdl-ioxwpgsB8dl i sbhaye r ot
i stehsal atéen n°v¢nbp g°rp kil e
rongl p mppred dommi, r -giaynagq, avt o
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mexani k

eml pr i V D

vedDYi KmMDSi nbD
Buna aiddir:
-d¢zbucagql e,

n <

g

-g¢t bi vbD hbpo
K¢é¢rpvi ola bil

Mexani zml br
oluna bil obr

i emal , texni
di gorl pri ai
°rp sbnaye rob

m¢stpobvi VD ya
c mi Bunl ar [
DI

bekinci sinif

deyilir ki, burada 2 bend
birinp nbpzbprobon hbprokbpti vV, I
siniflobri baka d¢kmbk ¢-¢n
10).
I kb
2 Tulann L waldains 3 fiduuna I paldsne
'l,A_-. .‘ i A ":- 1 fidaana
s | Vi)
= = IR [T LN AAN ]
saluylnd pnzunankl
prizuand - fartaiis < wolibun
Lohtingi E 1 waldsma . U $7) SVTHI TR
2l S
¢ ¥ nogtavy
S s
démna vivaakalh
e B
= A“,_' -n:
ks baggo Ill‘llnn:':
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C

-

i Kkidmbe nbaut | &Il bc ¢hti rc
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Bi zm!| mmdur ki, koordinat
sbprbbopstlik dbprbcbsi mé vcuddu
mexani ki gokul maya t ptibi ¢
me¢e mk¢egnder . YDni Ki nerfoattil ko rad 4
5-i yerinp yetirilop bilesabsnpbD,
olunur.

4-; m¢mkegndegr so | ki nemat.

Spnaye robotlarénda bDn - 0X

cetl bprion Ki nemati k sxemdbp v
(kD kil 11) .

Dimeditonint |

Fielapthe hamekat

Tutgne gurgus —C

ki sarbeydiX Dorooosd
elan kincmntik sagn

U sorbosilik dprpesd olan .
kinematil ixem I

kpkil 11
Mani pul yat or un atkma ns®aghtppslic
xarakterizbp olunur. Sprbost |
robotl ar

siniflbrpo ayreéel éer.
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sbprbbopstl ik dorpocol bpri VD

Mani pulyator !l ar éhmn rridbrotsliar
prinsipinb Yglslganaeéer ma gab
sbnaye robotl areée akajéeéda g°s

cn ye¢é¢ngel sohaye,robwdlodn &
gopdpbor y¢k gal dérmaja qgabil di

Yeéngel sbhaye -a0bpoadmmmr é vy
gal dérmaja mali kdirloor.

Orta shbownlyar-a 0§060DKkp

Aj ér sbnaye fao lgotdlipar;é 1000

cn ajér spbnaye +dWamotyluxra& €i
gal dérmaja mali kdirloor.

Sbpnaye robotlarée mobil ik
ayrel ér: dai mi vD hborokbpt i

Robotl ar hom-ininyerdwadal
dborpbocbsinbp g°rpbp siniflbrp ay

Avadanl éql ar ¢zbprindb

-d°kpbmpD ¢st¢ VD asgé robot |

Sbnaye robotl ar é gécC i nti
kl assifikasiya edilirlobor:

1. Elektromexaniki,

2. Pnevmatik,

3. Hidravlik

4 . Kombinp edi |l mi k.

Sbpnaycet lraorbé i ntiqall arén vy
do siniflporbp ayreéleéerl ar: yeg
kombinp edi |l mi kK.

Sbpnaye robotlaré proqramér
siniflpboprp ayreélerlar:

1. Sprt proqgramla i KIDbybDn;

2. Adaptiv;
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gramlaxkdeéer él meé
tl arénén Dsas
r
a gabiliyynpDt
tini m¢eDyybDnN
n ucqgar n°qt
d D 65 prcadotment | n kv
€ m¢DyyDnNI ril di kdp
iril pbcpk horpokbptl bpr mg¢
M vgel pkdir mp dboqgi g
sbnaye robotlarénén yerinb
doqginepl igiro m¢gpopyybonlokdiri |Lir.

4. KkK-1 zona. Bur-agaéspbnape
dorocol bDrinin hporokbpti Zaman
tutgacén fpbpzada m¢gmkegn yerdpy

5. Mobillik.

Sbnaye robotl aréemén ¢ mwmirlbip

DS
yyopo
iy

y

€

akajedaké kimi m¢gpyybn edilir
W=6Pn- 5R- 4P, - 3R;- 2P, - P,

Nbpzbrpbo alsaq ki, sbnaye ro
kimi 5-Cc i sinifdbopn istifadbp ol unt
sayé akajeéedake kimi olaragq:

W=6n- 5R;

burada pmanipuy at or un hborbokpotdbp ol al
Sbpnaye robotl ar é& i sifilkasiyeununp pr

2.10. Spbnaye robotl ar é@éneén
Sbpnaye robotl ar e tbptbig sa

V D DsasbDh akajéekbakper dibpexnhot b
Makénqgayeér ma Il stehsal énda S |
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Xi dmbpt dbp mextol if noev °1 - mbp
sahbplbrinin m¢gxtolif twlylraént €
dngahIaré vbD avadanl éeqlare
fabri katlarla tbochiz etmbk ¢-

sahDS|n|n avtomatl|l akmaseé zanm

edi |l prkbpn grup texnol ogi yaseé
ke-irlllr. Bu zaman m¢gxtolif
hissolarlonl-o,,db)arru formal ar é
al enmal edeéer . Bunl ar é bil di k
gal dér ma qabilinyti, tutqgaceée
dodagceql ar én formal ar e m¢, D
sahbpsindbp r obobpthus utl odtalril ] € D ryk
keyfiyybptinbp nail olur. Spbnay
Ktamplama vb d°ymb sahpbplboridi

edoprkbpn robotun bDlinin sayeé
akajéedake sxembp baxaq (kbDkil

NS | | Q\\u;‘ DS2
- "'h,:
| AR




¢ A-Kin xarakteristikal ar énd
robotl arénén texnoayorjé apvraodsaens!

me¢extolif n° v alpbtlobprl b, torti
tpzhetmbpk ¢-¢n 1 stifadp edil i
tptbigq edbprkbpn onlarén xar ak
mbpqgsbDdi i I D i stehsal at én mbD h
m¢tl bpq nobzorpb al énmal edeér .
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Il 1l FcSKL
Sahp siadt ealvadanl éql arénén v
avtomatl|l akdér él méxk | ayi l

¢AK sahbpsinin | ayihbplobondir
ol an-apwye éel ementl bpr (sbnaye
nNbozbordp tiunt ubsas &IK&mentl bri
robotuhesale di | i r . Digpr el ementl b
robotu genik diapazonda xar a
Bu xarakteristikalar onun tI
sbnaye robotunun yékqgal dérm
dorbocobl brinin sayénKmbpdadrobga tgnh
gabarit ol -¢l bri, -bpki si V D

I

ora daxi l olan digbpr el-ement
mal édeéer . Robotun tbotbigkndbn
rol il i1k nNDzDTIrD al énmal édér .
dirileyktm-i qgarkésénda aka]j

1. Yéjcamléeléeq vbpD konstruk:
baxémdan akajé qiymbptbpb baka

2. Sprbostl ik dorocolbrinin
olunan y¢ksbpk igtisadi sbpbmbDr

3.Y¢ksbpk -eviklilik.

4 . iBadaye robotunun °yropdil mp
barl él éj é.

5. Avtomatl akdéer &l mék rejin
toyini .

6.050C temperatur rejimindb

7. Kkbp qokul manén vD i KdbD

8. S¢rptli reji mdbpénmgr DI
keyfiyynbpt.

9. M vgel opkdirmbpdp yg¢kspbpk
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10. Sbpnaye robotunun digp
| mp i mkaneéeé Onl arén tbpl Db
| obpbaténa uyjun i1 Kl bmb qabi
11.Bi r mbhsul buraxeéelagmmaamreda
onun sazlana bil mbp i mkaneée
12. ctraf m¢gdaxil pdbopn yg¢ks
13. -AAwyrm@ adanl éql ar da qgur a

(7))
)

ma :
14 AK ag a&b arpikti °I - ¢l bpri nin
15. Robotun m¢gxtolif noql i
kanéetgywpamap, gbDmMi) .

16 Sbpnaye robot ununentbp kK ki |
n korroziya V D me¢xtolif
al énmaseé.

Spnaye robotunu | aysaldidal pnd
buraxeéel an mbphsull ar én nNe vl c
mDl umdur s a,r comhatau swm alyen s & f I
| K| DybpcbDyi m¢eDyybDnl DKi r- y e
all arén trayektoriyaséna ©Ds
sbpbrbbopstlik dbprobcbhobri ni
prosesin tbolbobinbp uyjur
DI | m¢ebDyybnl pkir . B¢t ¢n
eks kKbklindbp aparelér V
€ bDsasl anmal édeér .

33,.._.C_
QT T35
n — —

t
b
|
(0]
Kk
(0]

_O_OQ‘

3. 1. neAKyaradél masé ¢-¢én i
Kstehsal atén qgqabaqgcadan

¢ AKi n yaradél maséeh¢-agmt &
°yrobonil mbpsi mDS| bphpbt ger ¢l ¢
texniki-i qt i sadi baxémdan i stehs
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arakdérél mada bpldbp olunan m
tapkéréjén |l ayi hbplondiril mbps

Kstehsal at én tamsaﬁyarKlnilewleﬂnmr
brigada tDI’DfI ndbpb apar él mal
il stehsal at én tomatIaKdéréI
K°bbDsinin iK-iIﬂrDid,qiq'atteh(§eb
I K-i1 1l DbDri, i stehsal atéen iidarrt
texnob gl ar € -nvion d¢ylaKk adéc é gr upt
i xtisas-é&l ar daxil dir Bu i K
tbpdgi gat institutlaren i K-1i/
gor ¢l ¢r . Kstehsal at é&én °yrobn
rohborl i vyi y bl oorkodfiirnvdb m prhd Y
toprtib olunur.

Kstehsal prosesinin analiz
buraxéel an mbhsul un lidddé&r nbaud:
sonra bldbp olunacaq nailiyypD
mbhsul un konstruktivooxaiakdte
(gabarit °1-¢1br, dboqigqglik,
materiall ar vb s. ).

Konstruktiwv anali zdbn i st
grupl akdér el ér (ferl anma il r¢c
tipli hi sspl br vbD m¢st pbbvni fo
m¢rokkob hissbp se-ilir. Buna
m¢eDyybnl bpkKir ybni DmDl i yyat
emal én ¢, Mmu mi pmbk tutumu vVvobD
emal én nor mal ar tor ki b-i (D
t amaml ama vaxtl ar ét) . ¢ -Hpnr I bk

dborbcbDsi

-yerdbpyi Kmbybp sbDrf oll am an
dér él mas e, emal dan sonra ava
veril mpsi vD Dksinbp °I| -¢l pri

71



-ppstahén anbardan dbzgaha

vaxt e, tarn bitgp r toil uant € n nome
xarakteristikasé; nbzarpbpt bpm

-illi k bpmbpk tutumu,;

- avadanl é] én model i, s a
avadanl!|l égl arén texnolojt pl a
| mop pl ané), avadawnd klgpmp émman

M° v cud i darbpet mp Si stemin
(sexdpb, sahpdbp i darpetdigdpbni n
yat &, nbozarpbt vbD nizamlanmas

3.2. Manipulyatorun komponovka sxeminin
se-i |l mpsi

Manipulyatorun komponovkasxaninin s e - i | mp s |
& - ¢én onawnr éayser bost !l i-kki rd mmb
nozbrbon yerlpokdiril mbpsi m¢ DY
Il SD mani pul yator un I K- zon
I pul yatorun i K- zonasé d
DcDI| praikrei ni libpktfibpzada -at
tol br nozbrdbp tutul ub. De
D etdi vyl I K- i zonal ar a
ne-o grupl ar a ayreéel eér. Bu

] € vebDi mmrmeccpodvedbR.

C beoppndg¢ yl2, ci¢gmi s xeml b

t d¢zbucagl e koor-di na
r sli.ink.4i,l3ok o kipl lap didn
ndri k koordinat Ssi s
0 ar si st eml mpulyatgr- ¢ n i
1,6si Il indri k koordinat
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Cbpdvobl
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q170

K 0.0 Uko@dinat sistemi
+ N s -
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b ': :

Sfernk Koordinat sis

emi

Silindr

K'Koordnat SIS
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nodmr t u4.4 152r6.2d D i S D Kérbpvi
Si st emi &-¢nh nopzpordp trugkul ub
kbpb polyar koor di natwlmwsd U re.mi
7.1,8.1,9.1, 10Mm¢s, r bk kbpb si |l idndtr i k
sigemi, 7.1, 8.2, 9.21 0. 2 m¢ r D kilki polyar k ¢ r D
koodi nat si st emi ¢, - dipulyatoblaz,p r d D

11,12,13pol yar koor di nat smuskt e mi
manipulyd or | ar dér .

Sbpnaye robotl ar e i I b ma n |
dorpocol bpri texnol oj i proses.|
cisimlopb I K- i zonaséneén se-|
Bundan bl avb ol araqgq i K- sah
ol araqg toyiprkpol ummwkwe Khor i yas
bil br. KKk i n’®°gto araseéndakeée
hopyata ke-irilpb bilobr. D¢ zXxD
arasénda m¢gqayispbpyb gbl di kdbpo
yetiril mpsi nNbzbrdp tmmioal muk
D nbpzbrbn sadbp mexanizm o
I n bunl arén se-il|l mbpsi me¢, X
hpr opkpt var ki, orada m
D 5-11® idspbfdahandmo g i gdi r . D¢
I n ydrampél KU smanrdiampuanmaa t o r |
i ndon toplanmbet mmangap
i daha b°ygSkpDDODbuBnr aBéa

& O O 0O

rin
k Dt
k Dt
| Dr
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Mani pul yatorun sbrbbstliKk
avadanl éql ar araseénda pPDst a
me¢ xt ol if ol ur . Bu hor okbpt
Kbpkildp veril mikdir (kbpkil 1

KDKI

33.SRin kinemati k vb di namiKk
xarakteristikasénén toyli

Robot V D mani pul yatorl ar é
| araq omillkar madadali inmi n al é&énma
darpbpetmp ganunun qurul masé
darpbpetmp sisteminin yarad
Robot vbD manipul yat agindpar

0
i
|

el
2]

DsSas mbpgsbpd onl ara tbpbsir ed
oynaglara aido | an ¢mumi | bkmi K koor d
asél él éjén dinamik tonli kIl obr
bu tonl i kl br Dsasénda mani p
hpor okbpt i rdibn neoHdIM | | Dkdi ri | mps
ganunun se-il mbpsi, ki nemati k
konstruksiyasénén m¢gbyybnl bk
ediri k. Bir s°zIl b manipul yat
l darpoet mp al gori t mi niyatorunb mp r
| ayi hol ondiril mpsindbp 1istifa
asél é olur.

Kdar bpet mb dwadipDkds nbzbDr dbp
robot vD ya manipulyatorun
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énmasé VD goyul an mbDsDI| DN
nunun vD strategiyalareén n
Robot vD mani puyl atord areén
nun vijipén,agmeaxani kanén mbpl u
tifadbop etmbpkl b qurula bil:
naql ar a tbsir edbpn géVvVvD
nemati k xarakteristikalaréé
Dl agopl ondirilpbon tonl®%rkdrogk Kkai
real robot V D mani pul yator
LagranfEy | er Vv-BEyNgut onbnbnbDvVvi ¢ S
bil por.

Sadpliliyinpb ge°ro mani pul
| i kIl pri rEiyn eragrsaudju daha bl ve
Manipulyatorun  kinemaki zpncirini
koordinat -evrilmoplori -matri
Eyl er tonl i kl pbrindbn I stifa
tonl i kIl br gestorir Ki, bu to
horokbotl pri i | D Kbprtlorin [
mDbD r kqoaz-bma , hbom-inin aj érl éq
negmayi kK etdirir. Eyni zamand
V D moment| br mani pul yatorun
i ndbn, . mumi | bpKmi K koor di
D mani pul yator un ma n i
érEylleaqrteomjl i kl bpri -mani
ril mpsi hall ar énda onl
i gaydada tbsvir et mby
énda s°hbbpt a-déej émeéz
| yator | ar én l ayi hpl bpn
D momentlbrin hesabl a
ma al qoritml prEyler al m;
pbrindbopn istifadp edil

~o —
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D¢z vD tbrs rekur enEylert pnl i
csul u il b dinami k tonli kI bri
vDzi yydéld®n olaaraq tbotbiqg edi

Bel b Ki d¢ z rekurent t bDn
koordinat sistemindbn tut gqe
mani pul yatorun bondlborinin x
bondl brin aj érl éq mbpr kbpzl br
xarakteristtkh ar hesabl aneér .

Tors rekurent tonliklobrin
gopdbpbr hbpr bir bbondbpo tbsir [
hesabl amagq ol ar . Qeyd ol un
cobhpotl bprindbn biri odur ki,
hesabl anmaséna S D rafipulyadolum n a n
oynaqgl ar éneéen saye i I b me,
konfiqurasiyaséndan aseéel e

Bu ¢sulun -atékmayan cbDhbDt
rekurent tonl i klbrin 0z ana
g°ro vbDziyybtloor fpzasénda
sintezindp tbotbig oluna bilm

Son zamanl ar meydana gbl mi
I mkanl ar-Eyl daggamjunu hom id
tapél maseénda, hbm | ayi hpl br
m¢e,rokkbopb hesabl amal arén apar
| K| pyreirniinno yetiril mpsindbp tobpt

El ektrik intigal el e robo
totbigini norzoordloms tKa -ki r DB DT

manipulyatorun kinetik enerjisi

m::

K=

_1p g Llnii
K —EgTRgpa au, J,Ufz%%g—églglgl[t(% , u)#%]
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potensial enerji si I SD

pm}

p=4PR=a- mq°AZ
d¢gsturl arl a hge gga.txlga M r .b aBu raan
koordinat sistemindb sDr bost
Ki mi bu kbmiyybDt y e7(0,04,®,0r di |
olub, g=9,8062 m/ san bbrabbpr
Bel oli kl b, ki nemat ink NWaZ D |
al sagq, Lagranj funksiyaseéeé

L=Kk-P=>4aafr U0 )ae]+4ma(°A'Z)

i=1 j=1 K
Kbkl indbp ol acagq.
Bu borabbporl iyl Lagr anj t
cmumi |l pkmi kK dinami Kk moment é;
- n t
fi:ggig'izééTz(UquUL)ﬂfJf
dtgDé gy D j=1j=1

t
n t n . .
+8 8 ATV I UL Jid, - A maU,'Z,, i=12..n
. A

ndop ol acagq.
Bunu bir qgqopdpbpr dbp sadpbpl bpkd

ri :é Mikqﬁ +é. a Hom kqtm-'-G‘l’ I :lz""n
k=1m=1
alr éq. Burada
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M, = an. Tz(U,-kJ;UJ)
j=max(,x)

n

H,= a (UijjUII)
j=max(,k,m)
G=a mij:Zi
j=

H=aaH,4¢, ikm=12..n

k=i m=i

Burada, Mb H,nw G ¢ mumi | DK mi K i
matrisinin*zXemngnitdmrii, bond
aj érl éqg mDr kbpzinin koor di
koordinatl ar édeéer . Mani pul yat
cmumi | beomrdi natl ardan, hom d
aseéel edeéer .

G bomsall ar é mani pul yatorun

gravitasi yaxbans\ai-k sldugdaf - nM
qg; koor di nat ghhddugddi sioiylnia giélnm ,a

koynaj éndakeée tobpsiri il b yar .
Qeyd edMk=Mk,H, 1 oynaj énda k

oynagl ar énén hpor okbpt i notic
m ¢mumil Dkmi K s¢grpti il o bl

oldugda, hk k oynaj éndakée emumi | bk
oynaj énda hiss olunan mbr kbpz
c gpok,1lolarsa,H, i oynaj énda yarana
g¢éVVDSI bu qgq¢vvbDnin yaranma
oynagdgla&kréeén¢g mumi | Dk mi K s¢rot |
Qeyd eHpxHkvoH =0.
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Mani pul yatorun zbpncirvar é
bajl e koordinat sistemlbrini
tbsvir edi |l ir;

a-zvbz,araséndaké bDn gésa |

a-zvbz,araséndakeé bucagq;
d-xvbx,araséndaké mbpsaf bp;
g-X,vbx,araséndiakeée buca

Bu komiyypbptlpbordbon yalnez |
Il karp ol unur.

cgnor i oynajé d°ngnbBg wynaj
a,a,d sabitdir, y 0 X DgDTr i
oynaj é&d éeqg =sdav, g ,a@ ndd sabit olur.

Kndi I sSD mani pul yatorun b
digopr koordinat sisteminbp ke
Fbpr z edpbk ki, oynaj é
manipulyatorun - b bondi il b bajl e K
i bondi il b bajl e kowordinat

€cosg - cosa sing  sind sing & cosq g
A _gcosq cosa,sing  sind sing &, cosg ﬂ
I sina, cosa, dq U
é u
€0 0 0 1 9
K oynajé yerdbpyi KmbD oynajé o
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i=1

t o
bi

gzosqi - cosa, sing
A= gosg, cosa,sing,
% sina,
€
&0 0
mi yazel eéer.

sind, sing Og
- sind. sing 03
cosa, d,u

u

0 1g

i-1
"!A matrisinin g dbyi Kbn Ml XEEUBD i

MO,
ro@omatri sirniniQ°knmomi yaze
l@matrisi i bbndi d°nmbp bbb

@ -1 0 Og
o-¢ % % %
€© 0 0 ou
© 0 o of
bondi yerdbopyikmbpb bbondi ol d
€0 0O 0 Opg
Q=9 ©° 0 G
€ 0 0 1u
© 0 0 o¢
mi toyin edilir:
_ WA \éOAJ-lej:l’j ¢
"_Ilqi:’O,j>1



E°A QT ALQIA, 12Kk,

1 - o
o :%loAj.lQ;"ﬂAk.l CAL 2Rk
“10,j<j, i<k
Kimi i karp edilib.
K bbondinin Il ner si ya mat ri

MmDr kbpzinb nNnDzDr bn

e g

C k2 +KZ2 +KZ _ . u

A XX typ tzz 2 2 <

e Ktxp Ktxi Xt l:I

e 2 u

é 2 2 2 U

J :méKZ ktxx-'-Ktyp-'-Ktzz K2 ?t U
i 2 N xp tyz -
e 2 u

€2 2 2 2 2 S u

'Kixx Kiyx ktxx + Ktyp + Ktzz Z_I D

€ X Y, 2 1 U

g u

e Zi u

ki mi hegZlbomainéyzbqr asi ya radi u
v om, n olduqgda olu.
Al déej éméz d¢sturl ar kifay

el ektromexani ki mani pul yator
3. 4. Mani pul yatorl|l arén sbr
dorpbocol pri hagqgéenda

Mani pul yatorl arén sbpbrbbst|l
texnol oj i prosiesbobpkbbDryier b mo
trayektoriyasé m¢gpopyybnlokdir
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Sprbbostl ik dbr bocDSi dedi k

(e¢-°1-¢1¢) m¢ mK ¢ n hprbokbot!l bpr
yetiril mpsi baka de¢eKel &1 F
nbzbr sldd4).aq ( KDK
tZ
Py
1S
‘-._____..II"%
[ ot
0 \ Ty
AN g
al:,/{"/
kpoki l 14.
kopkildbopn g°re¢ndegyeée ki mi f D
dor pg ongimk ¢ ndg¢r . Bu sbrbbstl

D ver mbpkl b hbor h ¢
érél maséneéeng.yerin
k dborbocbDSsSi ni-n me

mexani zmlobor
avtomat!l akd
[

Sprbbpst
tiril mb I mkanl ar éna gol di kd
bunl ar ebne kbbi rgdoodnd r i me¢e mk¢gndeér .

Sprbbopstlik dbprocbsinin mg¢gn
ceéteén siniflobri i I D kKlllassif
dbrbpcbDsi ol an ki nemati k c¢g¢t
dbr bpcbDsi ol an kinemati k <cg¢t
dbr bocpbpsi olcg#g- ¢ ke pesnan f ik, do°
dpor padaawléhie mat i k c ¢t i ki nci S i
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sbrbostlolkamdbpkipmemtii k c¢t bi
sayeéel ér .

Robot V D mani pul yatorl ard
ki nemati k c¢t totbiq edilir.
3.5. Spnaweirfadlkatsurylan edi | mi

Onl arén qurul masinda modul

Sbpnaye robotu el b qurjul a
Il stifadp etmbpkl b texnol oji p
me¢ R¢en ol sun. Adptbon bu tip ¢
et mbk ¢-¢nasondlagmerntol pri ni u

mbplsp h D t goirg | aurn,i f iISIRa s idgna s é
| eql ardakeée ki mi aka] édaké kb
1. Robotl ar én gr upl amema s é |
|l orinin funksiyalaréna g°rop
2. Koordinat si gtrempil ax masren
3.0nl ar én Dsas funksiyal e
zDrindbpo uni fi kasiya edi |l mbp:¢
Drbostli k dboprocbolbrin qgiymb
SR-in bpsas parametrl bpr akaj
X¢éSsSUusi komponentl!l brin tip
steml|l nPwvagl Sprbostl ik dbpr |
,kqgal dér ma -gabialkiay yodtaik-é R
| dérma qgabiliyybti &Zro st
1, 1.6, 2,5, 6,3; 10; 16; 25, 40; 63; 100; 250:; 400:;
6 30; 1000: 1600, 2500; si-4000;
mumyerd yi Kmbp s¢rpbtinbp gor o 12
160; 200, 250; 320; 400; 500; 630; 800; 1000; 1250: 1400;
1600: 1800 2000mm vbp maksi m
m¢pbyybnlokir: 30; 45; 60; 90
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SR vbpb mani pulyatorunanuni f

verir ki, me xtolif parametr |
Dl dp et mbpk m¢gmkeéegn ol sun vbD [
yé¢ksbpk ol ur . SR vD mani pul ye
onl arén emal éené asanl akdeéerer

manipulyatorun modul prinsipib DbDsasl anar aq
DN Dl veri kIl i csull ardan bir |

edbpr bk gésa m¢ddpt db me¢ xt ol
me¢ mK¢ndeér Akaj edake Kbkil db
gestoril mékdir (kbpkil 15):

o

¥ ooy 17
B B
I Eg* -

s 7T <

kopkil 15.
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Modul prinsiirpmbp | maaymarmd D gd\
birr-bi ri np gqokul mayan ya bir k

detall ardan istifadbp et mbpkl b

Avtomatl akdeér &l méx | ayi hpb
prinsipindbpn istifadp edbpr ko
hbomin modul | ar d i g probotldardap m &

tbptbig edi nipullyialt ©irn. vbpMay a
ki nemati kananikas @myna adsiel é ol a

modul | ar se-il ikragda W earzléeork
Avt omat | akdeér érmhonex bwaayipmil Ds
I stifadbp edboprok dilrayi-inhbpné¢ K:
X¢susiyyptlborindbpn asél é ol a
VD manipulyatorun mexani ki h
edi | ir. Robototexni ki guriju
tutgac qurjularédeér.

Tutgac .quRDbbaré&bp m
rakderélan tutqgqac qurjul a
edi |l pcopk detalén vbD ya oby
Tutgac qurjularéna DbDsasbDn ack

1) Yerdbpyi Kmb zonasé obyel
sabit gal mal édér ;

2) Tuuma amané séxma (q¢vV
obyektin tutma sbthindbp tutqg

3) Detall arén tutul :
olunan vaxt minimunolsun;

4)Tut gqac rgoubrgtucstuex ni ké komp
¢K&p i stehlsiadn orl wpreatheit mk & alr @r
mallko | mal édeéer ;

5Tutgacqur j ul aeoraneanol bhl | ar da
olsun;
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6 ) Tut gac -qomknmgunhkaigrné nagndopr
ol mal edér .

Tut gac guorgad arfémreknsi onal
akajedakel ardeéer :

arénén y¢gngel
DMi N et mpKk mDpb
k
r

c
=
—>

tgqac ¢ I
gabiliyybptini t
ol arag pnevmat.i skid n sntdrr u kssei- y
sadp otlommisreneédi By NQg¢¥amani
elastikliyini yar adéer . deSiallilnadrréark mani
ol unmasé I stebgalraatsda gdadhali
dodagcué&laee qluo i sit au&n eéaxagh e s a
(kpkil 16).

s\  L=AB; L=AE; L&=BC

X ) Q:PF: P,d 2/2
S P,=0,4-0,6Mpa

A Q=Mp
kpkil 16.

Tutgac qurjul ar@mleskohsaumki hpl |
siyalaréenéen mg¢xt ol idfeltiaylil-amaénni
maséndan, -pDkidmiimd D g | ndgaemrnr,l DiK
honin xassblborindbpn Kk(°nviiyiy K b ml
asél edeéer . kpmsmir yymsitidymadavérih
mp sm¢ mk ¢n  deyi | . T uthtoddedaD r kwrnj
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goyul an Kbrtlborop umgi oy Koo lao a
Konstrus i ya se-bDr kbn bDn |pasza&gsmde@m
ki manipuy asi yaolkzywenene t bsirveednbDr |
sininse-1i | mbsi Bdu, zsg&xmal gygwvbsin
formal & det dlakaga t ok oHKibplr iln7

iy 3 . e & ‘P‘?/-:_-:"."'f"
G L s
. i \____F,/
i e i-
£] ooy .r;_:
|
(R
b
kokil 17.
Tutgac qu j ul ar e l ayi hpl pndir
ayreée el enemmlandd o tod mmamsEenn®@r o al m
| azémder . Bunun me;DpyEDND Valx:

-al ékmagq kil azékmdregst ruksi yada
daxi nizdml anma apar ®dlaaminvteut m:

Pnevmatik aktv el ement | bpr | b tbpchi z
gurjularénda bu asanl éqgl a h




Tutgac gurjul areéenda konst
DvvDl onun hesabaténé apar me
g¢éVvVVDSI heeé&ra;b|l anmal é

F=m(q+a)K.K.
Buradam-mani pul yasiya edil obr
amani pul yasiya edilbcbk yg¢k
maksi munK, i postahén yerindbp
verilom=tdgi2l,, 3 Kpdyipd m-at s
dée¢kmbp toceci |l

Konstruksi yaneéen l ayi hpl bt
me¢ xtolif nev hesabatl arl a vy,
edbpn-agyeé elementlbrin konst
Dsasl dwonr tbhi ridir. Tutgac qur
Dsasneal e ki mi d o d aDgectéaqgl | daerséanb
yimosimanmna tutqgac sistemindbD
& - ¢én b u el ement!| prin boyy¢
Mani pulyasiya edilbn detalla
bu hissbp digbprl bpri il b bDvDz
detall arén HWdorlkifdiklompsstir urkgx \
ke-irilir Bunl ar a mi s all 0
nbozbrdbon ke-irbok (kbpkil 19) .

Sxemlbrdbon g°r¢ndeyé Ki mi
dodagcéqg m¢gxtolif csul larl a

sbpd detall ar ar avsbésnid ay aerlabpt nsase
' mD zamaneé det adn@n me°
S i

yerdbpyi K

konstruk ya f ér |l anmal odipk d pe
I stifadbp ol unur . Konis b B ukysei
tirildi kdbp deybr kbpn bu el e
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[ ANNNNNY
=

1 -
*a:r%,
‘

stand
mD T u

g°ro
| Dr i

n
konstu k si yasé
de al

Q =

~

kpkil 19.
art ° | - ¢srheomr ane® Ibeu r a
z gqal dej e qtaglvaarpd mr

v D ynal toeri ir sabatBaur é er
bpriogl uthkhbbing edi

codvbl dp tapmal éde
FE,, 3 5
s=0118/—» 42 +1§
L ¢cd r=+
FE.,, 3 5
s =0418—" 52,18
L ¢d r=+
FE2
s =041 -
Ld

FE;

2

E<r oldugdas =
kpkil 20

I
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Bu sxemdbopn vbD formul dan S

yumrucujunun mDTI Uz gal déej é
yumrucujun dDumamejtuitapeéeluér .
tapel déeqdan sonra o standar

36RTK-nén avtomatl akdeéer él meéck
| ayi hopl ondiril mbpsi ( AL)

RTK-nén AL prosesi bir - 0X
asél éedeéer .
RTK-nén t bl b b a-hre konstuksigas € n &Rnl K

mor hopl ol opr | b l ayi hpl ondi ri |l n
yetiril mbpsinbp nbpzarbpt vD s.
Tokl i f hbumnammpldeo awbp édak
|l orin hpollinbp baxeél ér:
1. Texnol oj i prosesin isteh

Ki, RTK-ni n bti o i nbozordbp tutul ub)
2.Sosiali gt i sadi vD texni ki Kk r
prosesin robotl akdérél masé m

3.RTK-n € n modul | ar @éna goyul a
tolbobatl arén toyini;

4. Tull anteéel ar én vD mak © mp k
| akedlémasé mbpsbpblbsinin holli:;

5RTK-ni n modul |l arénén qgqabaqc

6.RTKni n komponovkasénén | ay

7.RTKkni n i darpbpetmb sistemini

8. Layi hplbondiril mik RTK
model | pkdiril mbpsi ;

9. B¢t ¢n var isaomstil avrbpé m nm¢éygaax K
se-1 |l mbpsi ;
10.RTKn én texni ki sponbodl brini
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11.RTK-n € n AL é -
hol | ol unmal ede
proqgqr am, met odi

én DSasbn a K
r riyazi, [
k vbp tbpokkil at

3.7.RTK-ninALS-ni n riyazi tbomina

Layi hpl ondiril bpn obyektin
aka]J édaké kimi olacaq (kbpkil
Burada Z=F(X,Y),Z2={z,2,,...z} model i n - &

parametr | pr Xa{x,/m,..xJo pardl pae,
metrl oriv=s{®mBpyb-model in 4 dar b

mas é $ - én gi ri«k parametrl| br
prosesindbp | ayi hp-i I stifadbp
Xy ]
—i |—r—
e S ’ F ool 7
----- _..___,.',
Xy H{ 3
Y v ¥u
kpkil 21.

RTK-nén -AAl S bn - 0X hpol | ol u
anali zi vbD optimall akd@éema |
ALS-in riyazi t obmi nat € né& nkismir
olacagqg (RTKkéh -"@2n3 .program tbD
struktursxemia Kk aj édakeée ki mi ol acadg
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RTK-nén -AiL8 ri yazi
|
|
Metodlar i
| Met odi ka vbD
— ¢oxglluar nopz]
Mbhsul un konr
—{ Qraf t I br nop4 texnoloji
|
_|Matris hesab| Texnolojipr os es i n

I
Montigi c
I
Knteqg. vbD di
NDzbDriyyd

I
Hesabl

cmpliyyatl 4

Kombinatorika |

_|

a ma 1

—
_|

Eksperimental
pl anl akdei

Riyazimatr i s v
NDzDriyyd

Riyazimo d e |l | D K

_|
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kpki l

RTK-n € n
al t
l ayi

el eme
siste
hol pnd

Texnolojipl agpl b
gurjularén |

22.




=

RTK-mn ALS-nin proqram tminsts sistermni

---------

B il ]

tominal i .:

Bmatiyyat Texniki xidmat |{ | [Teoni gamat ||
sistemi proqramlart |1 » [ proqramlan )
sistemi 't sistent !

Smaliyvat Umumi toyinath Elmi tadgigat 1
funksiyassm TPP ighari tigtn TPP '
genistondizon ;
TPP E
Texroloji idmat afatlatinin RE.mn :
prosestarin viomatiagdarilamieg tagdirilmug:
avtomatlagdinlmmg| Jayibolandirilmssi| |layihabsndirilmesi |}
layilislandirifmig TPP f
TPP i

R e e e T T T A B e e e e T R R e e e

TPPit ot bi qi

programl ar

kpki |l -@ALSNRTWK proqr am t b mi

Sxemi
94
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| V Fc SKL
41 ¢mMAiKn el ement vD modul | a
vDziyybpbti vD nbzarpbpt pri.

Kstehsal prosesinin insans
sistemin b¢gten el ementl oprini
nbpzarpbtin ol masé vacib -hesal
jeakéelaobetr!| ar , Ktabell bpr, d
tibatl ar, nboqgliyyat sistemlop
°]l -mbp sistemlbori, hesabl ama

HaFkhaz ér da i ki csulla nbpzar |

-d¢ z ¢-nhbans é Ki, birbaga p
(mygel pkdirmbp doqiqglivyi, k Ds k
yeyi mpDSi ),
ayeé hanseée ki, obyektin
DSi ni necb yerinbp yeti
ci nobzarobpt csul u PRI
déréyacrdeILE.na ehti
i n
)

o m<
cC T 0O

texni ki di agnozl akd
Dsas -waxti & oy  dvéakit!ll éo
n°v avadanl!|l eql ar én f O
nasazl éqgql ar é vV ax
borpazigtymbk
q i - én stat
I nN°vye¢ dpDyi ¥
éna sazl anma
ozI|l akdér ma
X¢susiyybpti lo ngehbsalo editir] & 1 é
cgbobr bu X¢susi yybinin effektiviiyi ol ar
s¢rotl b akajé degkegr (bok day
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¢ AKi n avtomatl akdér él méx
sisteminin yaradél maséna ackaé
di agnozl akdér maur net adéneén Vi
avtomati k avadanl éql ar én V D
opti mal funksi onal test-l Drir

©z¢nD nNnbDzarbt voD nonm@rqnao ya
tobmi nat @énén avtomatl akdé
metodlar.

Avtoma t i Kk emaDbpz§ablar da di e
aparél masée tbpblbb olunan DS a:

Al pt dbpo I SD di agnozl akdér ma
moment (mbDr kpzi i ntiqgal én) v
peratur hesab edi | ir. Dbz
istigambpt |l ondiriciloborin yeyil m
Il KI pbni b hazeérl anmal édér . Hor
keyfiyybptinp bilavasitbp tobsi
Anbarl ardaH®rzpokilmranbar ©°z
ol an hissbplbr haggénda dai ma
Bunun é - én nNbozbordbp tut ul muck
dogi g I Kl pmbpsi ni tomin et mbk
konstruksiyalar t pfbrmasiyalaro | u n
hi ssbpl brin S, mu mi -bkisinbp D
m¢ebDyybn edbprbpopk °tergil ¢rl o Talr
ol arag x¢susi texni ki g°r mpb
ol unur . Kstehsal aatnébna rdéi nn ayngi kkl
bokal dél maseé bir - 0X -Dti
konstruksiya y¢kspk hmedtd D vy
| Dri ni n y- &t méhwmagrametnyg;, slumdan
Il stifadp etmbpkl b nbpzarpbpt ol wu
NbDgliyvyatKsteseheanl atrda m¢xt

(o
—

m°® vgednbpn di gbprinpo dakeén
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gurjul ardan I stifadbp olunur
arabacégl aré (hadmsrd pkih,praokwol
cnvanl akdér él mék avtomati k a
m° vqgel pr b oxke@aK Itomai bmexani zml b
olunmuk) misal g°stoborpbp bilobr

Nbqgliyyat gi dal andér écé S
xarakteristikasé o@l@arehdsqgy)
Mexani ki °t ¢reéeceée hisspl bri y4
(k¢rolbpr) gobul edilir.

Robot V D ma rRiop wlt y avpolya Ima n .
torlarén Kkinemati k vb di nami
nNbzar bt i t ok kil et mbk ¢-¢n h
todgigatl ar apar maqla nail ol

Adaptiv robotlarén sénajé
g oK ma qgurjul ar e Ssénajén ape
-ptinliklor to°ropdir.

Robotun dinami k g°stporicil
nbzarpbtin apar él malkteist o kas éng
gi ymoptlondiril mbpsi deyi | , h |
prognozl akdeéerél masé ¢-¢n zbm

Robotun I Ki nD nbpzarobpt z a
aka]j édaké vacib xarakteristi

-m°vqgel okdirmp dboqgqiql Ky (
zamané dbpyi Kir, zxpar nbi okl i b rtdoppsni, r
VD S. ) ;

-trayektoriyanén i klbnmbp d
ne-b metodla hbpbyata ke-iril.@

Fotometriya (burada yerl pi
vasi tbpsi i | D I Kl onir, dau -0
noticbolbrin emal é - 0X -Dti
k°mpkIl ivyi il b °1l -mbp apar mag



gestoricilor ver mbpyi b) , i nd
°l -mpl borl b yerinbp yetirilir.
-Yeni dopn PRalmdtamiak!| pdi yi Za
I st i qampdrl ok odtp edir VD di n
(zoprbol or , tormozIl amal ar V D
mbruz qal éer -kiaxténdar genvdpn
topl bbb ol unur ;
-Ki -i k yerl pkdirmbplorin ap:
-Sinxron yerdbopyi kmbpl ordpbp dr
- Rejimin stabilikaré¢ c e | | €] .

4. 2. NSBzawpt nf or masi yaseéenen

vbD vahidliliyinin tbpopminat
¢ AKi n metrol oj i Xi dmbpt ¢
strukturu akajéda veril mickdi

¢ AKD ai d ol an drénrn matvad
xarakteristi kase nbpzarpbpt dbo C
olur:

-°%1 - mp V D nobzarobpt gurjul a
teristi kaseé;

- avadanl eqgl ar én doqgi gl ik
xarakteristikaya malik avad:ze
robotl ar-magi pulopator | ar e, nboq
Ktabelerlori, I darlekd dirai VIiD¢
el ektron hesabl ama makénl ar é
xarakteristikaséna mal i k) .
rabitbp xbt | b rakteristkaya matle alurlas.l o j i
AkKkaj] édaké -ninikdrpohedtpd r¢iAnKi n  met r «
doqi gl ik xarakt ammui wvdrimida | ar &
(kpki Il 25) .
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Mutrcli sidmat |

Saneitin, proseslann,
evadanhglzrin,
alptlarin v mahsulm

Infarmasiva-esahe
‘ara koimpleksl wivin,
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Murraliji xidmatdzki
quiiinlarmm metraleji
xarektzriztizakinmn
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fraibinin aptimallasdimrea
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[ Ad-nin Fasilali Bazliy- | ¥oslaima
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Yoxlams v nazeratin nataiarinin
arnll (anlastasivas |

I —

Y LNl Pazar va
Tz dleima
kar:eki l_rm'l_ca qrrzalarerm
| iditzatislar] Tamiri
L | !
L

| Varvir e reodergizeden soma pzen
va Blgme quralanzn yealingas
[attasasiva)

MAKr ol oj i Xxi
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strukturu



Olgma xatasina tosir giistaron
fabtorlann aarikleristilatmn

L

Nagara va dloma Olema va
queulanmn RN
normaliasdinleng galalazmm
- —» Mmetetle): —— hesanlama _
GAL D sutukierislibalin e Iilarzsligi
]! —» o Lasirlorin
ke frorert ST
arnin |- g s
ANS-rn CAlva vnim T xﬂalar!nl_n
sl | , kempementlzrinin — saraklerisika
teeiodlar: morimklagdie iy | e lan
S dacielik - 51:|mll:.1_=1.11m
sarakrersstbkafas sakterisikest

kpki.l ¢628AKn komponentlI brinin
metrol oj i xarakteristikal
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¢ A-Hi n i darop ol unmaseénda r
yaraner:

-sistemin texniKki gurjul ar
(npticbdbp onl ar én hor biri
olurlar);

-m¢e xt ol if n°v tbosirlbrdbpn
pl agp kanall ar é;

-araleq -eviricilobrpo, °]l - m
Xi dmptl bprinb ehtiyac ol an
funksiyal él éq;

- XxXi dmpt prosesindbpb Si st e
I mkaneéna, yeni dbinkag$ azdlanmma
kanl|l ar eéna, struktur -evi kliy

-idarpetmbp vbD sazlama or q
hesabl ama texnikasé i1l D DI agq

-dinami k rejimdbop i1 Kl bobmbp qgat

-texnol oj i prosesi dayandEér
texni kt X md mp é V D uzun m¢ d
rejimindbp i1 kKl bpbypbobil mp qgabil.

¢ AKD nezZlarnobt i nf or masi yasé
vb vahidliyini Dsasbn ¢ - é s u
nNbzarobpt gurjul arénén dbpst f o
nNbzarobpt gurjularénén el ement
nin elementlborinin tutukdurm

Bunl ar sistem KDkl i ndbp a
(kbpkil 26) .
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4 . 3. Avt omatl|l akdér él mék nbp
material-texnikib a z a s é

¢ AKD aparatl ar vasitbsini

onunla 1zah olunur ki, onun
mbhsul un keyfiyybptindbp hans
olunacagq. Bununl a bl aqpmar o
| ayi hpl ondiril mbpsig pa¢ameatprzl:
optimal tor ki bi m¢eDyybnl pkdi

M¢xt ol if I st ehsal sahpbpl br
gal vani ka, yé&] ma vD smepk °| -
| aturasé npbzbDrb -arpacaq dbl
ol ar ag mexani ki e mal sahbpl
parametrl bprin nomenkl atur aseé
prosesin mbrholbolbrinp nbpzar

Mexani Ki e mal prosesindbp D
ferl anma met odu i I b apar el a
ol araq bu pr oses&«bmymavtie rti mr |
gabarit ol -¢l bri, mar laméléer .b
PbpDst aha nbzarnbpto gpol di kdbpo i
(-°kbpkliklbrin sayée vb °1| -¢s
VD S.) hbpndpbsi ol - ¢l Dri (uzu
tut maggn ¢l azém ol an baza di ame

Emal zonasénda nbzarpbptb gbp
dbzgahda d¢zgen bazal akdér él
S yoxl|l anél er .

103



T

:

Haztr mahsul

#

Haar mahsulun
nazarati va sinagl

Materiallara
ring nazarati

1

b

MNag livyat

Pastahalma sexi

+

¥

Yigma omaliyyatlarina
nararst

Pastahlara
fazarat

+

MNagliyyat

|

3

Magliyyat

Yanmfabrikar va
hizsplar anban

!

Aonbar

+

¥

Naglivyat

MNaglivyas

f

'

Mahsulut ¢1x15 nazarati
(hisszloTin simagy,
parametlarin secitmasi)

Pastehin yerlagdirilma-
s1na nazarat

¥

MNaghiyyai

Emal zonasmda
mahsula nazarat

f
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a verilmik (kbpkil 2 &
i ms s al énda nbzar oDt

kokil 28.

Bu parametrl| bpro di ametr,
hakiybpl bpr , K¢r pvi spthlbrin
spthin tomizl i-byiiri nwdb notohlr Ipmr
forqgi ,ényuguaarlkaé&rl é gl &€ yer | pkmbp:

é

vbD perpendi kulyarl ej e, daxi |
vurmasé vbp s. aiddir.

4. 4 -ddtAKavt omati k nbzarbpt si

Texnol oj i probl emlbrin I d e
probl emlobor me vcuddaglrar éBunil &
ol unmas é, avadanl!l éql ar én Dtr
me K ) me¢xtolif tull antdart ar én
| eqgl arda diagnostika vbD avt
g°stormbpk ol ar
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Avt omati k nNDzar Dt-ninsviacbt e mi
sahbol prii nodlpinb biisrt ehsal at én fii
topkkilinp xidmbpt edir.

Bu sistem DsasbDN akaj édal
yetirir:

-texnol oj i mé¢hitin vb i st el
xarakterizp edbon mpl umatl ar é
- CAKin i dagsipetenml Dri ni n
sahbpl bprdbon mbpl umatl| ar én gob
modull aré il b uyjunlakdeéreéel m
-icra haggénda mpl umat !l ar

togdi mi .

ANS dAhAK akajedakel aré tbomin

-veril mik nomenkl|l atura ¢z
gurjularén avtomati k sazl anm

- ANS-i n di nami k xarakterist
obyektin dinami k -¢xsarpa kdt¢iekrmbpsl ti

- npzarpbpt qurjularénén etib

Dsasdm°wvémoirli micr

- NbDzarptin

Cbpdvbl
Nbpzarptii]Nbzarbptin n°vyg

NpzarpbptilMbhsul un keyfiyynbDt
mbgspbpdi |[Avadanl é]J én i K| pmb
Holl ol uQobul, profilaktik
tapkéredq(progqgnozl akdér ece)
Obyekt | pgAkti v: d¢zeée¢nbp vbp dol
Passi v: hbpr bir bpm
pmbliyyatdan sonr a
KonstrukDaxi | i (°zXarcib nbz a
Vaxtla Fasilbsiz (birbaka

realizasiya Periodik
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Bil diyimiz Kkimip taakaeaqll ajrid a
el

aktiv ement!| bprin irkmoDl noor , a
zDpr bol br VD S. XoKagbDl| mbpzZ D
bil avasitbp mexani ki gur-jul a
gel prdon (koordinatl ardan) Kk

Bu i sbpb mbphsulé blirrax€d»x K€Dz
tri b -éxarér vbD nbticbdb mbDh:
ya da mbphsul zay ol ur.

Odur kni,n ¢CtAKhl ¢kbsi z i kKl bpm
ol an elementlorin faktiki V D
olunur.

Layi hp-i ¢CAK ¢-¢cakaANS akal
D mpD | etmol i dir:

-ANSDb daxi | olacagqg bDsas ©pr
(npzarpbtin mbrkbpzlokdiril mbps
avtomatl|l akdérél ma dbprbcbsi ) ;

-mbphsul un parametrl|l brinpo
toyi ni voakm@p®&E inma Al ement | D
reji mi, avadanl éql arénphpi- tbort
| T yybpti;

- mpol umat brlabini@ Moy itni , mycirh ar € n
olunima f or mapl¢ dA+ia maEpetnD gistemim ve-
rilmosi prinsipi;

- aptin, or t i baa&adan! éiglxaakéen i
teri st ipjinavib@am lé & EoPeariddik roZamt;

- ¢CA-Kin ¢ Mmu mi i dar pet-imp S i
funksi onal pl agol borinin yara
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4.5. ANSiIn strukturu

Kdarpbpetmp sistemlbrini-n ¢m
narag ANSi n dboetimbar sBi st emi nin
i yerarxiyaleée olur (kbpkil 29)

Yuxar é& s
i darpet

Kdarpoedi ci
kompl eksi
sbpviyynbpd

Kdarpbedi ci
kompl eksi
SDVi yynbpd

1
1
1
1
1
1
1
1
1
|
1
'| Elementar Elemental
1
1
1
1
1
1
1
1
1
1
1
1

Clomenar] [ lementelt | avomatie || aviomari

sistem | Y Y Y sistem |¥ Y Yy sistem Y YIY sistem

(EAS) (EAS,) (EAS) (EAS,)

AK aspevi y

kopkil 29

kopkildbopn g°r¢ndeyé Ki mi Al
(yuxareée, orta vD akKkajéeé) apar
Yuxaré sbpbviyybnin funksiya:

-%z¢na@dpwaj é sbviyybpdbon daxil
mbpl umat é e mal edir vb gbpbul
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-mbhsul un hpbcminbp, deenkif i yyrt
tbpchizaténa nbzarnopt ;

-%z¢nD VD °z¢ndbDn akKkaj] € SD

-orta sDVIiyybD avtomati k ©
sbviyybpdpbpn al énan mbpl umat | a
Ot ¢sr el mbpsioni t DKKi |l edir
yeri D yetirir,;
yektin nbzarnopt edil pn
onun el ement!l brinin fopaliyy
m¢ehitimtplanpaim haqgqqgénda i nf ol
emal &€ vbD bu i nformasirygadl ar
mD S |

-%°zpybp aid olan keyfiyybptop
avtomati k sistemlobrin i dar o

-pbmbpl i yyatl arén yerinbp yet.i

-akajé Bpoignwbpdkl ementl!l prin
;' ND nNnbzarobpt
] € sbpviyybpdbp i sbp el ement
avadanl éql ar én (r ogpb ml
al ma robot u, avtomat i
n
k

c-:S

I K VDAiIryy Btui mmvn yzya

€ tapkéreéqlaré yerin
-nbDzarobpt ol unan parnesyat r | D

| arén emal é vbD orta sDViyybDy

—>

-ke-idlbrin yerinbop yetirildr
-el ement ar avtomat!| aksdpér el
Ibrinin fpaliyybtinbp nbpzarobpt ;
-texni ki Xi dmbpt Si stdanml| pDr i
| eégl arén fpaliyybtinin pozul
El ement ar avtomat!| akdér el m
sisteminin struktur sxemi a kK
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l1.Kdar bpet mb

110

kompg ek si
| 2Npzar i
T vasit 3.Kcra 0nas Texnoloji
| (NV) (KO) ! mI.hit
i 4NDzZar (_E_ 8 ND z a
| vasit 5¥t ¢r¢sce| qur i u
i (NV) : (NQ)
! 6. N i N D zpa 1f
' .Nbzar ' -
< vasit 7.Kcr a orledt aurly
L (W) (ko) | 1
| i Texnoloji
I 9.Nbzar i m¢hit
: vasit :
: (NV) :

\4
e
10. Emal obyekti
(EO)
kpokil 30.




4.6. ANS-i n algoritmi vD program

¢ AKi n be¢eteéen sistemlborinin
be¢etOovlI ¢kl D bir ne-on vacib p
yaradél maséndan asél édeér .

Adi hal da nozarnbtin &, mun
akdp&ée kbpkil dbp ver mmmprogpamar (
tominateée i ki hi ssbpdbpn i bar bt
prosesinin gedi Ki nbp nbzar bt
i darbpet mbp altsisteminbo b¢to

a

program tominat é.

Mbni msbomb (G

\ 4

Tanéma (i den

¥ - mp

Nor ma iyl 8D m

Qoprar |l ar én

kokil 31

Program tominat é akaj edak
yetirir: nbzaropt ol unan av é

111



hi sspl brin i nformasiyal ar én
sbpbobl br $,Zr o avadanl éqgl ar é
avtomati k qgeydiyyateée; rsemin
-ajJ er éx e; be¢etén ne°vbb Drzin
avadanl!l éqgl ar én bokdayanma [
veril mpsi ; bir mbp hs ul bur ax
hi ssplborin °1-¢lbrinin avtom
nbzarbtinin awtodmatoil lbor ienman € ;
SDVIi YyyDSI haggéenda mpl umat |
Ot ¢r ¢l mbpsi

Funksiyal ar én reali zasi ye
proqraml ar I KI opnmbol i dir: S i

|l stehsail at@m g@eer ati v nbzarpop

avadanl @gqgi arep nbozaropot; flyi sspbl
ybtinbp nbpzarpt; qbDbul nbzarob
4. 7. ¥yrnbpt mbp rejimindbD

robotl arén proqramlakdér é

M¢asir robot veril mi k hiss
m¢ mk¢n n°qgtodbon digbpr bir n?
arcdeel | éq vb trayektoriya ilob
ol mal édér. Verilbn kKkbrait vbD
doyi kb bilobr. Bunun é - én ro
-evik ol masé mbpgsbpdbpuyjun he

¥yrpt mpo rej i mi i I D proqr
proqgqramlakdeéer &l masénda I stif
hesab edilir.

Bu reji mdbp operator robot

hbpr pkbpt et mbpbybp mbcbur edir v
bu trayektori-wan@mpdi,ygigrin kzl |
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¥yrpotmbp proséesnp, °z7Zzemdkt By
yerinbo yetir mb f unksiayyarléar é
el ementl borin yerdbpyi kmb koor

geyd ol unur vD yazél eéer. BpDzi
uj

daxi | ol d u kompl eksdbki di
vero. bil oD

¥yr ot mpo rej i mi i mkan ver.i
mbhsul darl eéq rejimlbrindbp roc
gol b bil sin.

¥yr ot mpo rejimi I | D proqr
cohotl borindbon biri do odur Kk
c-¢hnh °2z¢e¢np degygensétpophbipkbsi

Digpr torpofdbon bu ¢sul un L
i zah ol unur ki, bu csull a
operatordan y ¢ ks bk | st ehsal
Hptta robototexnika sahbDsi nc
operatordan dlar. i sti fadbp et mb

Bu i mkan wverir Ki, I st ehs
d¢zgen Dbilbon dborocecol i I K-11-t¢
edp bilsin.

¥yrpotmbp reji mi hesabéna p
tprtib edilpb bilobr.

¥yrpotmp ¢sulu 1| b mamazgr a mli
| €] pl avbp avadanl éql arén i sti
m¢ asi-r exmimk.i tboroqgqi s¢but e
pn effektlisidir.

113



4. 8. Qokgqu pultunun k°mbyi i

proqramlakdér manén Dsas D
Yuxar éda geyd et di kdée kma I
operator torbpfindbopn | azéeme Kk
il b tamamlaneér . AKaj] gamb & e mi
dérmaya baxag (kpkil 32).
2
Ly

kopkil 32.

Robot °z¢ndbn solda yerl bk
ppstaheée g°tg¢r ¢¢dpboryeré maldi mono

I SD hazer hi ssbni robotun
sisteminp °t¢grmbplidir. QoK a
eyni vaxtda hazeér hissbni g°
bilsin.

Robotun i darpbetmbp sistemi
Il kiglnyyat sisteminin idarpbpe:

ol mal edeér .
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Operator robotu addémla byg¢
etdirprpopk hbor Dbir hborokbpti o]

Bel ol i kl b, geyd ol unan D |
progqramlakdeéer magq ¢ - ¢ loritmtakaj é
hazéerl anmal edeéer .

Dayaq n°qtpolpbrinin koordin

Addéem 1. Hi ssbhnin i,steéend
yerd D ymp s i ni el b aparéréqgq ki, !
Ssi stemindbn gete¢r el bpepok hi s:
gurjusunu a-é€eregq.

Addéml2.gqurjusunun oxusfhu hi
. stpb sal éreéeq.

Addém 3. Yerdbpyi Kmbni nzap
denypl brinin kK°mbyi I |l b yazéer

Addem 4. c | gurjusu -hi ss
yatoru akajé endiririk.

Addém 5 Bu n°qgt pnaz éedrpé gd.a

Addém 6. Sol D | gurjusunu
gal dér maq ol ar .

Addém 7. Dayaq n°gtpbpsini

Addem 8. Pbpstahé emal ol u
he¢e¢nldegyendp gal der ér éq.

Addém 9. Dayaq n°gtpbpsini

Addem 10. Yer doryé gk nkois,i- nsiaje
jusunun mbDr kbpzi artéqg emal C
ol sun vbp onu a-é&éreq.

Addém 11. Ppstahl a pilstour ]
sal ér éq

Addém 12. Dayaq n°gtpbpsini
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Addém 13. Mani pul yator a y

davam etdl  riguirf ugku, e mal ol u
Aotur muko ol sun.
Addéem 114 Dayaq n°qtobosini
Addéem 15 Saj bl gurjusunu
mbr kpzindbpn azad ol maja haze
Addém 16 Dayaq n°qtobosini
Addéem 17. Mani pul yatoru o
atéqgqg hissbp il b emal MmDr KD z i
yaranméxk ol sun (ce¢gzi).

Addém 18 Dayaq n°qtobosini
Addém 19 Mani pul yatofru bl
Kkpinin i K-.I zonaséndan - éxan
Addém 20 Dayaq n°qtobosini
Addé mM&2ridi.pul yatora yerdbpyi
ki, e ma l ol unacagq ppstah €

goyul acaq mPazvmedyayadd dérn.z
Addem 22. Dayaq n°qgtbpsini
Addém 23. Mani pul yatora o

veriri k ki, e mal e d inktolunadak p D

nNbzbrdp tutul muk yerin ¢steén
Addém 24. Dayaq n°gtpbpsini
Addém 25. Mani pul yatoru 0

toxunana kimi endiririk.
Addem 26. Dayaq n°qgtpbsini
Addém 27. Sol D | gurjusunt
azad edirik.

Addem 28. Dayaq n°qgtpbsini

Addéem 29. Mani pul yatoru
mbr kopzinin i K-I zonaséndan -

Addem 30. Dayaq n°qgtpbpsini
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ém 31. Mani pmplnyiat or avay
veriri k ki, pga] dmlkeg
t qurjusunun gar kKeésée
32. Dayaq n°gtpopopsini
2er hi ssbni ND Gl i yy:
yirik.

o
o
(0]

Dayaq n°qtobosini
Saj D | gurjusun

M

3 3
ww
o P

Add
edirik.
Add
Add
yat si
Adde
Addaga.
raraq tsikli geyd edirik.
Belboli kl b, b¢t ¢ ngeywd neéftgdipk
sonra robota d°vr¢ hbprbpopkbpt
pmpliyyat ardéceéell éjé ilb hpo
Bundan bakga texnol oj i D MD
ol arag operator robota istbpd
do daxil edbp bilobr.
¥yr ot mp bpr eijsitmifnadd p-pulaugun | p n
struktur sxeminbp n¢gmunbp ol ar
(kpki Il 33).

m 36.°ghaysaogni yaz
mManhi pulyatoru h a
em
38

D M

st I ni n ¢
m
$)|
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4. 9. Spnaye robotlarénén to

Sbpnaye robotl aré akaj édakeée
imkan verr:

-Dbmbk mbphsul darl ] én

-i stehsalat xbprcl bpri n az.

-mbD hsul keyfiyybtini y ¢ Ksi

-i stehsal at prosesinin -evi

-sadbp vbD -evik programl ak m:

-zbphor i sahbpl bordbop i kIl pmbpk

-i K siarhipn keyfiyybtinin y¢k

-di agnosti ka VD sazl amaya
endiril mpsi npb;

-0 z¢éeneg °dpbpmb vaxténeén azal

-kapital goyul ukunun y¢ksbpl

Yuxaréda sadal anan ¢steéegnl ¢
dbo bbDzi -atéekmamazl éql ara ma

- manippl yasi ya ol unan hi ssb
mevgel okdiril mbpyi bsb, robot
bilmir;

- -oxsayl e
yasiyaseénda
olunur;

- idarpbpetmbp prinsipindmon a
geyrrm¢byybnl i yi vD s.

M¢asir S aye robotl ar éne
asajédakel a r:

1. Topzyi g t énda t ©kmp.
robot!l ar & néogp ntamtt bipgxik g esytreih s
Il nsaneén I kKdbn azad ol unmasé
manipuy asi ya ol unmasé, onl ardan

éen vy¢k:
ni
n

(mextolif o ol - ¢l
r o C

é
botun tutgacert
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zamané bbDzi pmbpliyyatl arén vy
VD S.

2. N°gtpbovari gaynag. Bu DM
avtomobil gayér ma sbhaye-si ndr
hazeéerda bu Dbpmbpl iiy yraothl oaipuewip bprk
yatorl ardan i stifadbp et mp Kk |
m°vqgel pkdirmbpnin doqgi gql4dyi
ybptinin y¢gkspldil mpbsinp nail

3. cwmit | br $,Zr o gaynagq. S
adaptasiya ol unma gig qaypagb i | i
prosesl brinin avtomatl akder
Texnol oj i baxeémdan -Dtin VD
pmbpl i yyat robot VD mani pul yze
hpyata ke-irilir.

4. T° kmbp. Bu sahblbrdbp robo

ahpo anhDdyiDngaKséanmasénda I st

5. D°ymp. Bu sahblbrdbp robo
On a ge°ro ki, b u tip texnol
alénmasénda -o0ox az tbptbiqgq o
mani pul yasi yasénda robotl ar é

6. Toayitegnda emal . Bu D mpD |
edi |l bn robotl ar Dsas eti ba
sbnayesindbD yeni hi sspl brin
ol unur . Buna bDsas sbbbob isbpD
tezt ez bak verpbn bbdbboxt hadis

7SDt hl bprin emal é V D tozv.
sahbpl oprdbp r o bsobtblpabr émp htoortlbii qii
ol maséder . Bakga sbDbbDbi I S D

saybsindp bbrabbr rbongin vur
8. Pl asti k (gbl i kilfamowka ) fo
Ktanpl aré-nevnalydgé&ll maséd ombpl iy
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hi sspl bprdpo t ©kmp Zamanée y a
prosesindbp sbnaye robotl ar e

sombpr DI i hesab olunur.

9. T° kmbp pmbpl i yyatl ar é. Qa\
t °kpki pmpl i yyat é i nsan hpy
zphor |l i (gaynar met al dan m¢,
havaya yayel ér) hesab ol un
robotl arén tbpotbigqgi il b yeri
(s¢rot | t°kmbp hesabéeanaq wai
ol maja i mkan verir.

10. Dbzgahl arén y¢kl pnmbpsi
ol ar ag rogbml D I dar b ol una
bokaltma obombliyyatlarénén ro
bl dpo ol unur . RKO dbzgahl ar én
| dar piesttneomisnpb daha asan qokul

11. Paketl opkdir mpdp. Av t 0 ma
| orindp pbstahl arén Xx¢susi c
yé¢kl pmp bpmpbliyyatl arénda rob

Sadal adejeméz ndmomn bibgakyg @& h m
i st ehsal sahbpl brindpb, MD i K Dt
di bi ndtop dgli miat I KI Drinin apa
radi asi ya ol an sahbpl brdbpo t
Kaxtalarda vbp s. yerlbprdbp dbpo

Gerd¢ygmyz rkobot V D mani pu

bi gi np y ¢ kspbpk ehtiyac du yuI

mani pul yator |l arén 1 s tg¢ndan n
-oxal er . Buna i SD onhheén a
diril mbpsi V D avtomatl akdeéer é

ol mag m¢gmkender .
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Kk

4. 10. Robototexni ki kompl e
| andEé

i stifadbp olunan qgi da

Robototexni ki kompl eksin
DI i f n°v k©°mbk-i gurjul a
aq qidal andér érc@ddandreé mi s
r pDsasbn Kk°mbk-i pmpl iy
0| edi | ir. Robototexnik
|l andéréecél ar texnol oj i |
n t mbk mbpgsbDdi Il b dbzg
ujtu hbocm avadanl éqgl ar
tomin etmbkl D
i ndp A detal énd
ndd»0 Bodpbd e ma |
| bcbk goindad aynd a
utumunu tobokKkil e
meydanat¢K&be x ébri.r
xél ekéndan digp
dirilbon ghoal an
nBé dagent baul | et mpKk
u I sp be¢téegn he
andeéer éycoenblimr én
r detall ar€n fc
er . Mpbhz oyma&qg ét iaplei
n gi dal andeéer ¢
€ VvD sno |l ayi
| tonmat @ e & lvm®kna
pmbpl i ymagat | ar
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I
r.

Aka] édake Kbpkil db me¢ Xt ol i
sxemi verilmikdir (kbpkil 34)
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2008

. LLLeeL
kpkil 34.
4.11. Pnevmati k vbD hidravli
n°vipbori vbp onlarén se-il

Topcr ¢bbol br g°storir ki, ¢
par keb®mpnelWmati k i ntiqgall ar
Pnevmati k i1 ntigallar DSaseéend
yékgal dérma e@abqddoprypg?t 2r0&Klg
int|qallardan I stifadbp Dsas
ol maj a i mka verir

1) Konstruksiyadéhigttbarl

2) ¢éxék bondinin y¢ksbpk s

3) Séxél méex havaneén ener ji
ol unmas é;

4) Zavod kDOré&MPandomz@j| dbpo
i stifadbp et mp i mkaneéeé;

5) Sadbpo tsi kIl ik i darpbpetm
nizamlanandayagla vasi tpbsil b aparél e

6) Y¢ ksbk m° vqgel bk mp dboqi
dayaqgl ar vasitbpsi il b yerinbpo
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7) Aqressiv V D yanj én t D
i stifadp ol unma i mkane;

8) Y¢ksbpk favdad8l @l de pinsnaly
Verir;

9) M¢ mKk ¢ nntgipglalrén - pbki sini
gpl mpD s i i mkane;

10) Pnevmati k el ement!| prir
gurakdér él masé i mkanl ar é;

11) Kntigal éen hazérl anmasE€
baka gbpl mbpsi ;

12)Y¢kl pmbpybp, titrombynpD %
sbviyybpdp higs etmbp qgabiliyy

13) X¢susi avtomat qurjul a

Sadal anan cstenl ¢kl bprl b ye
bir ne-bp -atékmayal édmatket lap d

1. Xptdbp tbzyiqgin doyi kKm
s¢é¢rotinin ona uyjun dbyi KmDS

2. Kdar man &b mZwaqgel bk mb n
mbhdud ol masé:;

3. Sistemdbp tor mozl ama D m
tokkil etmbk ¢-¢n bplavb qur]j
4 Kk zamakhé&y yr keslbrhka s® s

Hi dravli k sistemlbrin pne\
cohpoti bonbrdma ki sti fadbp zamaneé
gal dérma qabiliyybtinbp malik
hbondir mpsi m¢ mk ¢ n d gipulyatod mu mi
| arén 30% hbpcmindbp bu tip in
gayda ol araqg hidravl ilkoti nvto q
mani pul yator | ar daliazyap t-iomxp ymal
olurl ar. Hi dravli k i1 ntdakd é
csteéenl ¢kl prbp nai l ol maq me¢ m
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kspk cpol dl i k:;

1.ye¢

2. hidravli k mayenin séxél ma
s¢rotin sabitliyi;

3. hidraM i K sistemin di ghmitogiist
ondadbauradapi J] | psi z dayanmal a
4. yé¢ksbpk ge¢gceéen al énma i mk an
5. hidravlii k makénén nisbbtobn
6. ki nemati k zbpncirdpo Dl avbD
ol mamaseé;

7. m¢gxtolif dcradwllipk dgurthjiul ar é
vb |l ayihplbondirilmbpsinin vy
8 . Hi dravldi@agsagwulrg ul aonemenkl a

mevcudl uj u.
Yuxar éda sadal anan st ¢énl
sistemin -atékmayan cbhpbtl bor
l.Lhidravlik ss t e mi n i dar b ol unmasé
stansiyaseéna ehtiyacén ol ma
ol maséné mbohdudl akdér ér ;
[

2. hidravl ik sistemdpb I st f
neft mbphsull ar @&nén ol mas e, )
ol an yerdpbp onlpahrdéeund i iysytoit fi and pys
VD S°9zs¢z ki, bu tip intiga
m¢hitop insan hbpbyaté ¢-¢n zbDr

3.0 K- mayenin m¢DYyyDRN
doyi Ki | mpsi topl bbb ol unur ki,

4. bu si st emdmntasgtyiefeaedlpe melr
pnevmati k i ntiqgalda 1stifadbpb
baha baka gbplir;

5.1 stifadpo $ - ¢ n mayenin
sbrhopddp tbolbob ol unur ki, b u
plavbp qurjul ara ehtiyac duyu



Prevmati Kk I ntiqgal é totbig
mbpr hpl ol bprbp baxmaq | azéemdeéer :

-topl bbb olunan |1 K ¢-¢é¢n hava
m¢epbyybnl bpkdiril mpsi g

-icra qgqurjusunun tipinAinN \
| Dri nin mebyybnl bokdirl mpsi;

-icra gurjul arass®rsi diimamipl
ol unmaséneén mebyybonl okdioril

Pnevmati k silindri -9Cl ayi t
tipl i sbnaye robotunun [
(kopkil 35).

Veri | mik Kbpkil db 3 -SDTr br
pul yatorun pnevmat i katikssxeexmi %
akajedake bDsas el ementlborl b

D¢ z XDt i hporokbptin yer i
pnevmati k silindrdbpn, ferl an
$ - én pnevmatik meé¢hbprri kdbpn,
férl anmasé@né&g mpe&r iin nlyignnder vdnpant
I stifadbp ol unur . Pnevmatik
hpbpyat a ke-ir mbpk mbDgsDdIi i
i stifadpop edilir (kbkilb uyju

1-Gi ri K kStéuxsedd rmé:k 2havaneée S i
e - én verxiell mé havada Ikl an
(-¢é¢n g8rpuemdp tozyi qi ni zarm

olunan pnevmatik klapan;-bbpzyi qpb nbzarobpt
xgbtoyu yerl|l pkdi rgilsni ekmbmay@ajmed
] € g°ndbpr pn resmatkiblokgRnevinatik

bl okl atagaée shprédomsobvpe¢ol opri npo

S, mu mi hava spr fi ni zan
| ayi hpl opndi r mbp apar él ar kbn [
yuxaréeéda sadal anan bufikasl- e men
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-

séné eed@monk | ®2yd ol unan e
evmati k si s mezimmhm (dayanmatea)l t
r mp Kk (- ¢én gurjul ardan I st
evmati k vbo hidravlik olur

hal da m¢racipot ol unulsun, ki |

i nci ybpD i S D dakénan yékeén
unur , akaj edake Kbpkil dbpb
nstruksiyaseée veril mi kdir.
Tormoz ¢-¢n i stifadbp ol une
I nsi pi akaj]j édaké kimidir.

Horokbotin tormozlankag i st |
hbpcmi ndb gete¢r el bn may e
mer aseéna ki -ik b kpsi yi

raxeéel er kopkil db ver il mi.
rKeninin tormozI|l ama s¢rpt
ilior. Si stemdp s bQ=kad*/401l un.
rmul |l aréndan xtiapa@al ém¢ghpBur
rkeninindemgfrertin gor kenin
mpf er | pm>xDPmiator mul u i | b

Dklel 36
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e robotalldaraeg®neéem
diril mbpsi

M¢asir robotl ar én yar adeéel

ucuz i ntiqgal nevyg pnevmat il
|l ayi hpl ondirilbpn robotl ar he
robotl arénén daha etibarl é
ool mpsini tomin edir.
Konstruktiv hpoll b gbpol di kd
aral eqg Ot or ¢ C¢ mexani zml br c
ki nemati k zbncir DI dbp et mpKk
Tptbiqgq sahbsindbp | azémi h
pnevmom¢ghbprri kl pr dpom, ndprnlepvrni
Il stifadbp ol unur. Onl aréen te:
codvbl Il bprdon go°tg¢gr el ér .

Sbpnaye robotu & - én pnevme
Kbpkildpo layihplondirilir.

Bil diyi miz Ki mi pnegemat i k
DKAdirmbp n°qtolbori rmopmgdmuyymm

sayé tokkil edir .

Pnevmati k intigall a*08n i K|
0, 2 sani ynbD vaxt topl bb edi r .
sxemi akajédaké kimi veril mi

kopkid dar bet mpeornsor Sstemij@ k s 2
bl agop vericidir.

Pnevma t i k i ntiqgall ar én hesal
i cr a mexani zminin hprbokbtin
vaxtl arénén bilinmbsi vacibd
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v AnN

XDtti borul arénén en kbsi k s
DIl dbp ol unan pdpbpamertrtlibpmopmy¢bl
tapeéel masedeéer.

Pnevmati k silindrdp istife
KK - i tbpzyiq silindrin hor h
di gbpr toprpfdp tbzyi g at mosf e
Dks torbofin tbzyigqgindpan vyg¢Kk
porken hborpbokbptpbo baxkl ayeéer. RD
kimi olacaq:

dn
m- - =PW- PW,- RW, - F,

burada P,t,.t,- sSi |l i ndrbpks K«~D at mo
tobzyi g W,rkitdokrun i K-1i sbDthl pri

KK -viD gieky-sia hpol bpr dpo tbzyi ¢
tonl i kIl pri akajédakeée kimi ve
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ds, _ Rs, 4GRT, dx0
dt X, +x¢s,Rw, dtx

ds, _ Rs, aG, RT, 9(6
dt X+S X%PW dt=

2720772

burada G,G, -t bzyi q gossll;{FPTli Ci si
0

SZZ%PO-KDkaDDdZDykiiqa;ditRibat gostorc
0

vb gqaz s §pli,Bl-pomrevdmos i | i ndrin

Kt ok hissbsindbp uyjun havane

G,G,- k¢t pvi hav¥,wS b rpfolr xreind ini

bakl,an§g@m koordinatl aré vbD p
Kndi Il SD bunu pnevmati k I

mi sal énda baxaqqg,\{ pgppkavrhoint8 8 ) .
gal én d¢zxptd,iis bh mieéorkhoet nl ookro t, i
Mani pul yatorun dinamik tonlii

=

ddtdt_, dr
dtdg, dg, ' dg
Kineti k emRaeyrrjéi sipsrobpayrnl é k
kinetiKk enerjiIDrinin cbDmi nbo
M, N s =MmE | 3.4
Do o o )+ e, = TaE + 22
E:m%
2
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buradag-00 oxundan bbndin aj er

ol an mQq,9a 00, oxu ptrafénda |

bucaqllad,®&d&rn pt momenti dir.
Robot unv by gkylppoiensiloenerjisi P

Pg burada P(m+m+m)qP =Pqcosy,. Bunl aré n

al sagq, Lagranj én I ki nci tor

olacaq (d°kbpmbp ¢zbprindbop yer |

qlm - nglszl - fl%
q.(J, +J, +mg’) +2ma,0,q, =Q, - .4
qs(m+rnz+rns)=Q3_ fOB-P3
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4.13. Hidravlik intigal én

Sbpnaye robotl arénén -vbD n

get¢rmbp qgabiliyybti -oxal deé
Ki mi hidravl i ki silindrl bpordpo
olunur.

Bu intigallarami s a | ol aragq, Il zI|l Dy
XDtti hidrosilindr, izl byi c
hi drom¢ghporri k, ferl anma hbro
i ntiqgall aré g°stbporpb bilobrik.

Hi dravl i ki silindrin par a
hbor bir yyeerdipnyiirk mos bDr bost | |
maksi mal S¢r ot VD oila)r a t |
hesabl aneér .

Hi dravl i ki silindrin tbotbi

P=4F _ /(xdih)

Hi drom¢ghporri kIl bpr ¢ -¢én
P=23100T __ /q(MPa);

Hi drokvadrantl ar ¢-¢n
P=8310°T__ /[zb(D? - d*)A]

burada D, - hidrosilindrin diametri, mm; g- hidro-

me¢ehorri kKin X ¢ s us’ d°morhisdiok d ar |
kvadd ant én | °vhpo-di®Pklhmrcii yii in say
| hvoci kI pri d a kK € y am-hidvosidteenin d i a
faydal & i A=0®p/m@8hipéd doilnudbo g°t ¢r
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P-ni n al énmécx gi ympt i akaj
yuxaré hpddp gobul edilir. 1
Hi drosi | i ndrQ=00%10aVy, gd*/8 Dr f i
ol ub hidr om¢@=68, i tidrokvadranglar ¢ n
(- ¢ MQ=788, b3(D?>-d*), burada w_-f érl anma

tezliyidir 1/san.
Hi dravli k silindrin uzunlu

L¢(@8.20d,° | - ¢sé¢ndbp gpbpbul ol un

4. 14. rSopbnoatyuenun el ektri k i

Pnevmati k vb hidravlik in
elektri k intiqgalé y(',kSDk Dhbpb
tigal én ¢stegn cbhbotl pri Kaj

- M¢hprrik lsr@énstkcmrlnp;alyta €] é

-yé¢kspk col dlili kj

-férl anmadbéaghbpngda

-s¢rot i reji mdbp yéksbpk b

-yé¢kspk dezegml ¢l ¢k vD eti b

-yé¢ksbpk doqgigli k;

-titrompHRigy imD ags@$ € SDVIi Yy

-istifadpdp yoxl|l ama apar ma

-m¢ghorri kin garkeéel éqgl é bvop

-elektrik enwenrma siimk an én do
ol masé.

¢tatékmayan cpbhpbotl bor akajéd
-sabit coroyan m¢ghorri ki ni
Kot kal arén ol maseé;
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-partl ayéecx tohl ¢ kbsi ol i
mbphdudl uj u;

- - 8XeéK val énda y ¢ kspbpk g
gurjularén tbolbb ol unmase;
- uza q mbpsafbybpD Ot or ol d¢g kdr

ehtiyacén ol masé.

4. 15. Robot VD m
e

ni
se-i |l mbpsi . E I t

pul yat c
|

u
ri k m¢hi

Robot V D mani pul yatorl ar é

I ntiqgal n°vye¢ ki mi bBhelgeni k ¢
verilir. Odur ki, onl ar én h ¢
texnol ogiyasénén mbni msopnil m

Robot vbD manipulyatorl areén
el ektrik m¢ghorri kinin se-ilm

apareéel ér .

-stati k ¢gl¢gkdoharasq el ektr
val eénda yaranan momentin tby

- btalopt momentinin elektr
verdiyi momentin tboyin olunm

-elektrik m¢ghorrikinin val
momentin toyini;

-kataloqg ¢zrp el ekt mp ki mg¢h

Qovkagq V D mexanizmlbrin I
sonr a el ektrik me¢ehorri kinin
m¢pbyybnlbokdirmbpk ¢-¢n yoxl am

M¢chorri kion val éndaké stat
oX ¢zrp féerl anma vembn f eéerl a

=(mal, +-Ql, +T,)/(1,/1,)
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Qal xma mexani zml bpr i é - én

TST = 2(mg_ Q+Tsur) /( DvI php)
i f¢qi yerdbpyi Kmb verbn mexX
TST = 2Fsur/( Diphp)
kaquli oxlu féerlanma mexan

Tst :Tsur/(ip3 hp)

burada myer dbyi KmbD qovkajlée-nén
yerdbpyi kKmbp apareéel an ket pnior
araséndake-kmodafno, taairva@ol, a kHine
D-- €éxék kinemati k elem'rg,igtini
-mexani zml obor i nidir;oﬁ;n,@pr-mma(animelodl D
| orin FE.-Way.a;,g mexani zin@ian i n

ril mpsindbp s¢rtéegnmbp q¢vvbsiod
M¢hborri kin val éndaké di nan
Ferl anma mexani z mi é - én
—_ 2 H
T, =ml E, /i,
D¢zxydrldopyi kmbpl br mexani z

T, =mD’E, /(4i2),
buradaK,-i nt i gal eén y¢ kIKyalsms0 b ms a
(dbpzgahl ara Ki=1eknip( pzaemabpeép, X
zamanlkFl.yitkontaktk@ynag zamane) .

Ekvival ent mo me nt ,Zr b mg¢gh
yox|l anmaseé

137



T =+JQF& (02, +TO)t0 +& ot Jb@E t, + & ty)]

burada QP=t/t;, - sbr bbostl i k kdmar bcp

dovr ¢ngeg ndovmrsced éspr bbpstl i k db
t-ga- éKtgssabtrd,t 5 ¢ hbr-mkmor v a
ri kin soyudul mat—e99tbanl asé@beéem
ol an me¢ehorrbh3085p0t raf dm; ¢f ¢r
soyudul an m¢ h ob=0,76 kal -pérq  ¢h-a¢évna,
ventilyatorbasoyadultasi m¢ghor
M¢extbol if hesabl amal ar V D
ol unmuktd&03.056kan tokkil edir .
El ektromexani Ki sabitliyp
formula il b toyin edilir.
tm=t0(JyuX+J )/JWX(I:tq

burada t,- m¢ehorri kion el ektdy,® mexa

g.em.

l°vbporin ptalhdt mnomeni kj nkga

goptiril mik p@al bt moment i, k
Ferl anma moment | pri é - én

‘]g.e.m. = ‘]g.e.m. (de/Wm)2

burada J .. -y¢ k¢n Dt al ot Gmovypent i di

d° nmbp mexani zminin VD me¢ hbpr
rad/san.

D¢zxbptl i yerdbopyi kmbpl i me X a

—_ 2

Jyem =MV, /W)
buradaVy-mexanizmin d¢zxpt o hpor oo
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4. 16. Spnaye robotunda
elektrohidravliki intigallar

Son zamanl ar sbnaye robot
all arén istifadbpggahp ge
n istifadpbp edilobor
D ma naiyp uhlpyl abtnodi

k intiqgall ar én

1. KkK- i tbzyiqgin
mbphsul darl éq sabitdir.

2. KK- | Dzyiqin sabit h a
mbhsul darl eéjée dbopyi kbpndir.

3. Doy Dni drmzyii kdpbonals osu
ol unmaseé.

Birinci I K sistem drosser
Drosserl bprl oo Il darpbpet mbpnin S
gDl mbpsi onl ar én totbiqgini
Drosserl erl p i dar pdeakmep nkiinmind i

k Dkobklid pIn  ( ma y etemperagumrilesi, 2
3filtir, 4sabi t mbhsul dar |-@ektriki dr a
m¢ h b r r-mfta, , Zvertilyalor, 8 pmi zI|I pyi ci
(nar épnegvmah i9dr avl i k é a-k kzmbd y a
kl apa-héedr dvdl i k si laiydn dryiéit € s & [

ken yg¢
oIr mp Hii di
Dt bi qi
sabit

Jan
t

hi dravl ik mot or un i-hdmaglile | ma
m¢ h b r r -hidravlik &ilhdr, 151 st i | i k dboyi
(kbpkil 39) .
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kpkil 39.

417Robot ot exni ki k-mmp | ek si |
avtomatl akdér él mék | ayi

Robototexnikik o mp | ek sl bpri n a-vt oma:
yihbpl pndi ri | mbpsi prosesi bér

asel edeér Robot ot ex fni Konst k o mj
rukséyaseéneéen mbpr hopl opl-bnl Do k|
proseslborinin yerinbp yeairil/l
prosesi ndoamap&ighat n°wv tul
nal akdéer el maséneén avtomat | akoc
tbtg edilbn b¢gtegn n°®v avadan
element I bpr i n texni ki sazl anm
diagnostika.

¢ KiSn | mryd ihmil | mpsi ndp akaj ¢
baxél éer :

1. Texnol oj i prosesin VvbD i

(hanséi kitpop@ehkKiSqi nbpzbprdbp tut:
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2.Sosiall gt i sadi texni ki krite
prosesin robotlakdeéreél masé m
3.Robototexniki kompleksy b ya ¢KS mod
goyulantexniki-i gt i s ad i tol bobatl ar én

4. Sahbpdbp tull anteéel ar én VD
avtomatl| akdér él maseé mDsS DI Ds

5. Robototexni ki kompl eks
gabagcadan se-il mbpsi .

6 Robototexniki okngamop | e k s
kal aréeénén | ayi hplondirl mpsi

7. Robototexni ki kompl eks
sisteminin sintezi.

8. Layi hplondiril mik robot
variantl arénén i mitasiya mod

9. B¢t éen verilonl bprinmntmega
| arén se-il mbpsi

10. Qo bul edi | mi kK variant e
veril mpsi .

Robototexni ki kno avporhaé la « V C
déréel mék | ayi hpl ondirmbpdbp bDn
prosesin program tomi nat éneé
totexni ki kompl esl pyrhol mwvdiom

sihnin program tbominaté strukt:
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Robototexnika ALS program

142

tominateée st
cmpl iy Texni ki Tot bi
siste progqgr a programlar
kompleksi paketi
cmpliyya El mi t
funksiy ' mu mi i K1 Dri
geni K|l b tpyin totbiqi
t b|q| proqram proqram paket paketl
kompeksi
Texnoloji Xi dmpt a Robototexniki
prosesin avtomat | kompleksin
avt omat | aylimhbr i avt omat
mé K hlba® totbigqgi det me
dirilm paketi l ayi hpl
totbigqgi mDSi nin
paketi program paket
kpokil 40 .




Robototexniki k o mpl eksdbp texn-ol oj i
rinop yetiril mbpsi Zzamané mg¢xt
edilir ki, bu °1 - npor o s e s | Dhraikmi n mbphhisrt
keyfi wyxtkiéniank maséna xi dmbpt e

kokil 41.

Robototexniki K o mp | ek s d b mbD h s u |
tomi ni MD S DIlda z @ nhdpé r - akdi & K eneb @&y C
mi ni muma endi rpokt or BaT-wid $ s(bd)D z
prinsipini maksimumg® z | plmoké md é r . YDni
tortibatda, alotl bordpo bur a
endiril mpbudimar e B¢ tnégpmr mall g° z
mbD h s u | bubakel gketnmr i r .

4. 18. Kst ehsal sahbpl brindbpb
axénéné tomin edbpn quriju

¢ AKin yaradeél masémama amtey reil e

m¢hegm ye®Onat ug uUnmop Ki, bu el e
sahbpsinin tam avtomatl akdeéer
hpol ondi fdipl imrg xt AL S f n°v mbDsDI
bunl ara mi sianl eofl faerkatqi vt KiSkk i fl D
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edbon konstruktorwmn o stt ex molk
Buna g°rp dbp ¢KS torpbpofindbn
ol unmuk i K- yer | por bfiorr mad ay
ne-non grafik di spleylobr, - a
avadan!|l égl aeél mi ddp sus&Kprl oy
i D tbomin olunur vb bunl ar a

I
ai ddir Proqramlar én -iDps as
funksiyal aréné hbpbyata kia-irm
tbpt big i mkanl ar énén geni kI I
ami | | pdhpdéftaqgb¢t ¢én hesabl am
baka gpbol mbpsi ; °l - ¢l brin Ki -
eti bartelgi; f mgixp dbpzgahl ar wvbD
uj unl amimamé n é ; konfiqurasiya
vaxt rejimindbD l ayi ygksopd#ir
s¢e¢rotlh il k.
ALS-i n I nki kaf et mpsi a K
Dl agpdarder .
l.Layi hpl ondirmp il D mDKJ U
mbhsul darl éj énén y¢gkspl di
2. Layi hp prosesinbp sbprf ol
.Layi hpl ondirmbnin keyfiy
prosesim - evi kl i k s¢grptinin ygékes
4.Daha dbpqig | ayi hp metodl :
grafi ki vb mbtn sbonbdlbrinin
5, Kstehsaléen texniki hazeéer|l
endiril mbpsi
Qeyrist andar t el ement!|l bDrin a
h ol orliplndo s i &-¢é¢Nh sistemb bir
Bu topl obastamdargeyaktiv
| ayliphnodi r i | mbp s $ - ¢ n hesabat

infforma si yasénén e ma |-standantpetei ¢ D S
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ment | brin konstur ksi jyags-Bnén
| ondiril bpn z a mstamdarta éleéennn & kD r g
m¢Dyybnl pkdiakitmbpvsi gl egneeynrtil pr
| akdéer él méx |l ayi hondirid mbpsi
zal arénén vbD bunl ara uyjun
dél maséder .

Qeyristandart elemet | pr i n avtomat
| ayi hpl opndi-ni hmeehat nuk By as
dér el méx el ement!| br Kitabx:
tbosvirlobrin ti pl bkmbpsi kit a
haqgqenod amatalbcuma malikdir. Baza toplusu
stardartlax d € r € | meé kK detall ar V D
el ement!| Dri haggénda mbpl umat
tiplori, °l - ¢l Dri VD dakr ame
| a K méKk detall ar a DSasbn me X
bol tl ar, Kaybal arnlvemg |l ar &iad
mbpl umatl!l ar kitabxanaséndan |
ol unacagq me¢xtol if nev avada
| aturaseé daxil edi I ir. Mi s al
ol unan dbzgahl ar , sbhaye r o
sistemlbradal amagmelnwmat | ar . B¢
NDzDrb adsadamagageymrakti v -el e me
dér el mécx | ayi hpl pndi r mbp al t
g°stormbpk olar (kbpkil 42).

Qeyristandart elementkimi robototexniki kom
pleksd D totbig e-°i Vi gpenl Dk ik die ¢ ié
pul yator vb tutgac quunihomsunu
| pnohbsi hin al gexietmmi awmj 6Hal
verimi kdi r (kbDkil 43) .
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i3 Informsiva emak

qeyti-slandart [EHW \ Spesifikasivanm
elemerlania sistermli tartibi
unaltzi | L
[ qeyri-standart e]&mzml:n—'ﬂ iseifailayi |
izg] sattdlarnin ahnmas layibaci
| _ T l
tiyard modellsrin handset
formalar)
geyri- |
qeyti- standart standan pLOgTET yrafik
eletmetitiarin Flementlari taminat tasvitlarin
YB-ci 7 biliklar &Isten tarlib
hazas programlar
kokil 42.
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