ISSN 2409-9392 TexHika B ClIbCHBKOTOCIIOJAPCHKOMY BUPOOHHUIITBI, Tajy3eBe MalHOOYAyBaHHs, aBTomaru3aiis, 2015, Bumn. 28

3rigHo npeacrasieHoro rpadika 3Hoc El 3011bi1yeThest 31 301IbIIEHHSIM CUIH CTPYMY
Ta CTATUYHOT'O TUCKY pOOOYOi Pi/IMHHU.

BucHoBku. 3a ymMOB peanizarii TexHoJoriuHOI cxemu ¢opmoyTtBopenHss POJI, komiu
poboua pinvHa NpokadyeTbcss B HampsMKy Bif nepudepii EI no ioro menrpa, a Hazami
BiJIMpalibOBaHa piJiiHa Pa3oM 3 MPOIYKTaMHU e€po3ii BUAAISIETHCS Yepe3 TEXHOJIOTIYHUN OTBIp
B El, 3anmpononosano El, sikuil BiIpi3HAETHCS TUM,IO IO 30BHIIIHBOMY pPOOOYOMY KOHTYPI1
nependadaeTbCsl poOOUYMIl MOACOK B Mekax 3-5 MM, a BiJ HbOTO B HANpPSMKY OTBOPY
nepeadavaeThCs HaXWiI poOOY0i TOPIIEBOT MOBEPXHI B Mexkax 3-5°.

3ampononoBaHo cnoci6 PO/l oxepikaHHS HACKPI3HUX OTBOPIB B 3aroTOBI, KOJH B
3aroToBIIl TMOMEPEIHBO MePeI0adacThCs TEXHONIOTIUHNN OTBIp, a El Bigpi3HSAETHCS THM, IO
poOoua MOBEpXHS eIeKTpoAa-iHCTpyMeHTa chopMoBaHa mif KyToM 45-60° Big oTBOpY H0
HepUMETPY OTPUMYBAHOTO KOHTYPY JIETalli.
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Dimensional processing electric arc holes of complex contour

The article is devoted to the development and improvement in dimensional processing electric arc holes
of challenging when pumping circuit through the electrode-tool and the workpiece.

In work the analysis of the known methods of processing of complex contour holes and their
shortcomings. Substantiated the technological scheme of forming holes of complex contour method dimensional
processing electric arc. Were developed the structure of the electrodes and their relative linear wear

A method dimensional processing electric arc for processing sheet metal parts of complex contour and
electrode-tool, ensuring high quality treatment.
electricarc, complexcontours, workpiece, forming, schematic
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B crarti po3risiHyTO aBTOMAaTH30BaHUN CTPYKTYPHHH Ta KUIBKICHMI aHali3 KIHEMaTHYHUX CXEM
MIPOMUCIIOBHX POOOTIB 3a JOIIOMOIOK CTBOPEHOro MporpaMHoro mMoayist B cepenosunii Delphi. Ilpexcrasneno
ONMUC PO3pOOJICHNX TMPOLEAYp JUId IPOBEICHHS 3alpOIIOHOBAHOTO aHamizy. HaBeneHo mepeBaru J1aHOTO
ABTOMATH30BAHOTO aHAJI3Y Ta IPOrPaMHOTO MOJTYJISL.

NPOMHUCJIOBHI Po0OT, KIHEeMATHYHA €XeMAa, ABTOMATH30BAHUI CTPYKTYPHHUIl aHaJIi3 KiHeMaTHYHHX CXeM,
NMPOrpaMHUI MOAY.JIb, POLEAYPa

HN.M. I1aBienko, npod., a1-p TexH. Hayk, I1.B. Ilonpyra, acm.

Kuposoepadckuii nayuonanvrulii mexuuueckuil yHueepcumem, . Kupogoepao

ABTOMATH3aLMSI CTPYKTYPHOI0 M KOJHMYECTBEHHOI0 AHAJIN3a KHHEMAaTHYECKHUX CXeM NPOMbINLIEeHHbIX
poGoTtoB

B cratbe pacCMOTPEHO aBTOMATH3UPOBAHHBIA CTPYKTYPHBIM ¥  KOJMYCCTBEHHBIA aHAIU3
KHHEMATHYECKMX CXEM IPOMBIIUIEHHBIX POOOTOB € MOMOIIBIO CO3JAaHHOTO MPOrPAMMHOTO MOIYISI B Cpeie
Delphi. Tlpemcrasieno ommcanue pa3pabOTaHHBIX MPOIEAYP VIS TIPOBEICHHS MPEUIOKEHHOTO aHAIH3A.
HagezieHO MpenMyIecTBa JAHHOTO aBTOMATH3UPOBAHHOTO AHAJIN34 U [IPOTPAMMHOTO MOIYJIst
OPOMBINLJIEHHBIH PO0OT, KHHEMATHYECKAS] CXeMa, ABTOMATH3MPOBAHHBIA CTPYKTYPHbI aHAJIH3
KHHEMATHYECKHX CXeM, MPOrpaMMHbI MOLY.JIb, IPOLEAypPa

Beryn. [IpomucnoBuit po6oT — aBTOMaTHYHA MalllMHA, CTalllOHApHA YU MEPECYBHA, 3
BUKOHABYUM IPUCTPOEM Y BUTIISAAI MAHIMYJIATOPA, KU Ma€e JeKUIbKa CTYIEHIB pyXOMOCTI, 1
HepenporpaMoOBYBaHOTO MTPUCTPOIO TIPOTPAMHOTO KEPYBAHHS JIJIsl BAKOHAHHS Y BUPOOHHUOMY
npolieci pyXoBHX 1 ynpaBisgouux ¢yHKuiiH. CTBOpEHHs SKICHUX KOHCTPYKLIH POMHUCIOBHX
poOOTIB € BaXJIMBOK NPOOJIEMOIO, BiA il BUPILIEHHS CYTTEBO 3aJIEKUTh €(PEKTUBHICTH
BIIPOBA/KEHHS iX Y BUPOOHHIITBO.

Meta. 3HayHa KUTBKICTh MOXKJIMBUX BapiaHTIB CX€M, a BIJNOBITHO 1 KOHCTPYKIIIH
MPOMHUCIIOBUX POOOTIB YCKJIAAHIOE BHOIp AOIIBHOTrO Bapiauty [1]. JIist BUpilICHHS 1aHOTO
NUTaHHS CTBOPCHO CICIiAIbHUN alnroput™ [2], sikuii OCHOBaHMII Ha aHaNi31 KiIHEMaTHYHHX
CXeM IIPOMHCIOBUX POOOTIB. AHaNI3yI0OUM KIHEMaTUYHI CXEMH MOXHA OTPUMATH MONEPEIHIO
ysIBY TIPO pyXH poOoTa Ta HOro KOHCTpYKLito. [IpOmoHyeThCs aBTOMATU3yBaTH CTBOPEHHI
QJITOPUTM aHani3y cxeM. Iy aBToMaTu3alii alropuTMy CTBOPEHO CreliadbHUN MPOrpaMHUNA
Moayab B cepenosuin Delphi, skuii mpaifoe 3a J0NOMOTOI0 PO3pOOJIEHUX MPOIEIYp Ta
MAacCHBIB JIaHUX.

JocaizkeHHs1. 3arajioM CTBOPEHO S NMPOLELYP:

1. Ilpouenypa cTBOPEHHs CIIUCKY CTPYKTYPHHUX (POPMYJ TEOPETUIHO MOXKIUBUX
BapiaHTIB.

2. Tlpouemypa BU3HaU€HHS MPAKTHYHO HE BUKOHYBAHUX BapiaHTIB.

3. Tlpomenypa BU3HaUEHHS HE OIILHUX BapiaHTIB.

4. Tlponenypa BU3HAUYCHHS MAJIOOIIBHIX BapiaHTIB.

5. Tlpomenypa BU3HAUEHHS JOITHHUX BaPiaHTIB.

st poboTH mporieayp CTBOPEHI MAacHBU JaHUX, B SKUX HABEJICHHI YMOBU aHaJi3y
KIHEeMAaTUYHUX CXEeM. 3arajoM CTBOPEHO 5 MAaCHBIB JaHUX:

1. MacuB gaHux THMIB KIHEMaTUYHUX Tap.

2. MacuB JaHMX HaIlPSIMKIB pyXy MiX KIHEMaTHUHUMH MTapAMHU.

3. MacwuB qaHuX 3 yMOBaMH HE BUKOHYBaHUX KIHEMaTHYHUX CXEM.

4. MacuB 1aHUX 3 YMOBaMH HE JTOUUIbHUX KIHEMATUYHUX CXEM.

5. MacuB naHux 3 yMOBaMH JOLIJIBHUX BapiaHTIB.

Jlani OibIl 1eTaJIbHO PO3IIIIHEMO KOXKHY 3 CTBOPEHHX MPOLEAYP T4 MACUBIB JaHUX.

IIpoyedypa cmeopenns cnucky cmpyKmypHux @Qopmyn meopemuyHo MONCTUBUX
eapianmia.

[Iponienypa mpairoe Ha OCHOBI JBOX MacHBIB JaHuX. [lepiiuii — TUIU KIHEMATHIHUX
map: npsma nocrymanbHa (I1), «Burayra» moctynanbha (I1°), obeproBa 3 CriBIama0Y0i0
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Biccio ooeptanns (O) ta obeproBa 3 He crniBnagarouy (O’) Biccro obepranHs. Jpyruii macus
JAHUX — HAmpsM pyXy BIJIHOCHO TMONEPeAHbOI KiHeMaTH4yHOI mapu: criBBicHuil (1),
napaneabHuid (I1), MepHIeHIUKYISIPHUH, SKiI IepeTHHATHCA (L) Ta meprneHIuKyISpHI, SKi He
HEPETHHAIOTHCS (X), TOOTO CXPEITyOTHCA.

CrnioyaTky Tporerypa BU3Ha4a€ KiIbKiCTh TEOPETUIHO MOKIMBUX BapiaHTIB CXEM, SIKi
CKJIaJIAI0ThCS 13 KIHEMAaTUYHUX Map I’ ATOTO KJacy, Mo GOopMyIIi:

m=4". 4(n—l) — 4(2n—l) ,
7€ N — KUTbKICTh CTYIIEHIB PYXOMOCTI.

Jaumi, mo 3anmporpaMoBaHOMY IIa0JIOHY, MTporpaMa KOMIIOHYE 3 JBOX MAaCHBIB BapiaHTH
cTpykTypHuX Gopmyin. [llabaon mae BUTISA:

KI1;-BI1;-KI1,-BII; ... BIl,.1- KIT
ne KIT — kinemaTiuHa mapa;
BII — HanpssM pyXy CyMIKHUX KiHEMaTHYHHX T1ap;
N — KUIBKICTh CTYNEHIB PyXOMOCTI IPOMHUCIIOBOTO POOOTA.
Takox BapTo 3ayBaXWTH T€, IIO B TPOLECI aHami3y BHILIE3raJaHl MAaCHBH
3aMUCYIOTBCS HE B BUIJIAJI paHille TEpepaxOoBaHUX CHMBOJIB, a B YHCIOBOMY BapiaHTI.
MacuBu Ta BapiaHTH IX MO3HAYCHHS MIPEJICTABICHO B Tabwmi 1.

Ta6mums 1 — MacuBu JaHUX TUITIB KIHEMAaTHYHUX Tap Ta HAMPSMKIB PyXy MK HUMHU

Tun KiHEeMaTUYHOI TTapu Hanpswm pyxy KII
JlilficHe cUMBOJIbHE MTO3HAYCHHS Im|mwi| o o’ | e L X

[Tporpamue uncioBe mo3HaueHHs | 1 2 2 4 6 7 8 9

Jlnist mpuKIiIay HaBEACHO JEKiIbKa BapiaHTiB (hopMyIr:
Irno L Ir 2-7-3-8-1,
I’ no’n o; 2-7-4-7-3.
Bci oTrpumani BapiaHTH KOMIIOHYIOTBCSI B CIEMIaIbHUNM CIUCOK, ITCIS YOro
NIepEeBOIATHCSI B CHMBOJIHUM BapiaHT 1 BUHOCATHCS B BIKHO mporpamu. KinbKicTh BapiaHTiB

BIJIMOBIJIa€ KUTBKOCTI po3paxoBaHiii mo dopmyri. biok cxema moOyaoBH CTPYKTYPHHUX
dbopmyn npencraBieHa Ha puc. 1.

Movamox |
e @ @

BxidHi dawi: | "m-_.l‘ﬂ ! @ BJ:F‘. =0 | @
KinbKICMb cmynexia 1 ] { i
pyxomocmi e 7S Hi '_l_
——— <Bn,,=3 >—~81,, -8, , +1 K,=3 > K, =K1, +1 |

|

lexsepayis wabnowry dnr I

CMpYKMypHUX BopMyn: 1

Kn,-80,-KN,...BM_  -KA, an =0 | MepemeopexHa
———— == T CMPYKMYPHUX

1 1 hopmMyn 8 cuMBONLHUT

[Kkm,=0

B vus eapiaHm
BM,=0 81, =0 1 . i
KM,=0 Ki.=0 N ; [ i i
| K, : K= _‘ KM =K1, +1 J MidpaxyHox Kinskocmi
I 2 wiee! 2 CMPYRMypHUX hopmyn

@—

1
CMpyRMypHOT hopmynu | KM.=0 | Pesynsmamu:
'Il . ‘—|— @ [ Cnucok ma kinskicms |
[ Erpiniia doowiaz | @ CpyRMyDH diopmyn. |

ot H | L
I ! < B,=3" B, =80, +1 .

Mobydosa ‘ . i ' !

SN ML Hinews |
KM, =35>0 K, =K1, 41 1 | e

@
0

Pucynok 1 — Biiok-cxema KOMITOHYBaHHS BapiaHTIB CTPYKTYpHUX (HOpMYIT
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Tabmuus 2 — MacuB JaHHX YMOB HE BUKOHYBaHHUX BapiaHTIB

YMOBU HE BUKOHYBAaHUX BapiaHTIiB

iﬁCHeCHMBOHBHeHO3HaquHH
A ) | o || o | ox | ox

[Iporpamue umncinose 2.6 4-6 1-7 3.7 1-9 3-9

IIO3HAYCHHSA

[Tpouenypa Moxe mpaioBaTd B JBOX pexxumax. [lepmmii pexuMm aHalli3ye CIHCOK
TEOPETUYHO MOKJIMBHUX BapiaHTiB. 3HAXOJIUTh BaplaHTH, B SKUX MPUCYTHSA xoya O omHa 3
YMOB MacuBY AaHuX. Jlami BUmaisie 31 CIUCKY TEOPETUYHO MOXIIMBUX BapiaHTIB (opmyiu, B
SKUX HE MPUCYTHI yMOBU. T00TO, maHuil pexxum BigoOpaskae MPaKTUYHO HE BHKOHYBaHI
BapianTH. [lpyruii pexuM TakoXX aHali3ye CIHCOK TEOPETUYHO MOXKIMBUX BapiaHTiB Ta
3HaXOJUTh B HHOMY (OpMyNH, B SKHUX MPUCYTHI YMOBH MacHBY. BiJIMIHHICTIO JaHOTO
PEXUMY € Te, 10 31 CIIUCKY BHIAISIOTHCS BapiaHTH, B IKUX MPUCYTHI YMOBH HE BUKOHYBAHUX
BapiaHTiB. Jlpyruii pexxum BimoOpakae NMpPaKTUYHO BHUKOHYBaH1 BapiaHTh. Jlns BUOOpY
PEeXUMY MPOLEAYPU CTBOPEHA CIEIialibHa 3MIHHA «i», sIKa MOXe MPUIMAaTH /1Ba 3HaYeHHS: -1
— nepuuit pexxuM; 1 — Apyruil peskuM. AHAIOTIYHO B MOCIIYIOUHUX MPOLEAYypax BU3HAYCHHS
HE JIOIUTBHUX Ta MaJIOJOMUILHUX BapiaHTIiB BUKOPUCTOBYETHCS TaKa K 3MiHHA.

IIpoyedypa euznauents He OOYLIbHUX 8APIAHMIE.

[Ipornetypa mpaiiroe Ha OCHOBI MAacCHBY JaHHUX, B SIKOMY HaBeJIeHI YMOBH HE JIOLUIBHUX
BapiaHTIB KiHeMaTHYHKUX cxeM (Tadi. 3).

Tabmuns 3 — MacuB TaHNX YMOBH HE JIONIJTLHUX BaplaHTIB

Hivicue IIporpamue TlificHe CHMBOIbHE IIporpamue

CHUMBOJIbHE YHUCIIOBE YHUCIIOBE
ITO3HAYEHHS

[IO3HAYEHHS [IO3HAYEHHs [IO3HAYEHHs
IT 1 II 1-6-1 Iy o 1-6-4-7-1

IT | I 1-6-2 Imr o 1Ir 1-6-4-7-2

I 1111 2-7-1 o1 1 2-7-3-6-1

I Ir 2-7-2 o Ir 2-7-3-6-2

010 3-6-3 o n 2-7-4-7-1

o010 3-6-4 o 1Ir 2-7-4-7-2

Iy o111 1-6-3-6-1 ormmro 3-6-1-6-3

Imro1Ir 1-6-3-6-2 o111 0 3-6-1-6-4

Jlana mporeaypa TakoXX TpaIloe B JBOX peXMMax. B 000X pexumax Crodarky
aHaJII3y€e€ThCsl CIIMCOK BapiaHTIB CTPYKTYPHHUX (OPMYJT OTPUMAHUX B MOIEPETHHOMY ETarli.
3HAaXOIUTh BaplaHTH, B SKUX MPUCYTHI YMOBH, IO HaBeleHI B MmacuBl faHux. [lami, npu
HEepIIOMY PEKuMi, 31 CIIUCKY BUAAISAIOTHCA BapiaHTU B SKUX BIJICYTHI YMOBU HE JOLUIBHHX
BapiaHTiB. ToOTO, BiloOpakae He NOLUIBbHI BapiaHTH cxeM. B npyromy pexumi 31 COUCKY
BUJAJISIOTHCS BapiaHTH, B SIKUX MPHUCYTHI YMOBU HaBeJleHI B MacuBi JaHuX. [pyruil pexum
BiJ10Opakae MONepeHbO JTO0LUIbHI BaplaHTH.
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Ilpoyedypa euznauenHs Maio0oyitbHUX 6apianmis.

[Iponiemypa npairoe Ha OCHOBI JiHIIIe OHIET yMOBH. Lli€t0 yMOBOIO € aHasi3 OCTaHHBOI
KiHEeMaTU4YHOi mapu B ¢opMyii. 3a OCHOBY MpHUIHATO, M0 Oy1oBa podOTa MOIUIAETHCS HA
KIHEMAaTUKy OCHOBH, KIHEMAaTHKY PYKH 1 KIHEMaTHKy KHUCTI. Buxomsuu 3 TOro, mo anamis3
MPOBOAMUTHCS Ui PYKH poOOTa, TO MANOJOLITPHUMH BapiaHTaMH OyIyTh Ti, B SKHX
OCTaHHBOIO JIAHKOIO CTOITh oOepToBa jaHka O, sfKa aHAJOriYHA 10 KIHEMATHKUA KHCTI.
[Iponeypa Tex mparroe B IBOX PEXHUMaXx, Kl MPALIOIOTh aHAIOTIYHO /0 JBOX MOIMEpeIHIX
npouenyp. ToOTo, mepmuii pexuM BigoOpa)kae MaJOAOLUIbHI BaplaHTH, APYyTHH —
HOTEPETHBO JOLUIBbHI BapiaHTH.

IIpoyedypa suznauenHs OOYiIbHUX 8apiaHmis.

OcrtanHs mpouenypa aHami3ye KiHEeMaTH4yHI CXeMHM MO0 poOOYMM 30HaM, SKi BOHHU
YTBOPIOIOTH. bararo KiHEeMaTHYHUX CXEM MAOTh Pi3HY CTPYKTYPY, ajie YTBOPIOIOTH OJTHAKOBY
po6ouy 30Hy. Tomy cxemu 3 0lHAKOBUMH pOOOUYMMH 30HAMU MOKHA BUIAIUTH, 3aJIUIINBLIN
TUIBKM OAHY, ska O Oyna HaWOUIbII JOHIBHA SK IO PYXOBHUX SKOCTAX, TaKk 1 IO
KOHCTPYKTHBHIN peanizamii cxemu. s poGoTu mpoueaypu CTBOPEHO CHelialbHUN MacuB
JaHUX 3 3aJaHUMHU YMOBaMH aHanizy poOoumx 30H (Tabn. 4). B macuBi HaBemeHO rpymu
CYMDKHUX KIHEMAaTHYHHMX Map, Kl yTBOPIOIOTH OJHAKOBY poOouy 30HY. [lepimii BapiaHnt 3
IPYIHX IPUHHATO 3a TUIIOBUH i1 IPEACTaBHUK.

Tabnuus 4 — MacuB JaHMX JIOLUJIbHUX BapiaHTIB

Po6oui 30HH e O @ S @ (8)
nmim |[IrnoO” |m1LO” |[OLII ono’|oLO|O’LO"|O'x0O’

IILIr O.LIr

o |mLo

BapiaHTH ) , ) )

IrLII oIl I’ O’ LIl

II’'x IT O’x 11

H1x H’ O1x H’

[Iponienypa mpaimroe HACTyIHMM YHMHOM. AHAJ3ye€ThCs CTPYKTypHa (opmyna
KIHEMaTUYHOI CXEMH, a caMe IMOETarmHO BCl CYMDKHI KiHeMaTW4dHi mapu. ToOTo, SKIIo
aHaJII3y€eThCS CXeMa 3 TPhOMa CTYIEHSIMH PYXOMOCTI, TO CIOYATKy aHaJi3yIOThCs Meplia Ta
Jpyra KiHeMaTH4YHa TapH, BiJ OCHOBH po0oTa, MOTiM apyra Ta TpeTs. [Iponenypa BuzHaudae
70 SKOI TpyHH BIJTHOCATBCS CYMDKHI KiHemMaTWyHi mnapu. Jlami mnepeBipseTbes uu
BIJIIOB1IAI0TH 111 KIHEMATUYH1 TapyU TUIIOBOMY MPEACTABHUKY JaHOI rpynu. K0 Hi, TO BOHU
3aMIHIOIOTHCSl HA BKa3aHUU MpeJICTaBHUK. J[0TaTKOBOIO YMOBOIO MPOLEAYPH € T, IO 3aMiHY
CYMDKHHX KIHEMAaTHYHHX TIap MOYKHAa BHUKOHYBAaTH TIIbKH B TOMY BHITQJKy, SKIIO HE
3MIHIOEThCSI poOoYa 30HA, YTBOPEHA IOMEPEIHIMU CYMDKHMUMU KIHEMAaTHUYHUMH IMapamH.
OnvH 3 MPUKIIAIIB HABESICHO HA PHC. 2.
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L0 LN — O0LOLN

Pucynok 2 — Ilpuknan aHanizy po60o4oi 30HH cXeMHU

s 1boro B3ATa cXema, sKa yTBOPIOE€ poOouy 30HY B BUIVILIL cepH 3 3MIHHUM ii
paniycom (puc.2, a). [lany cTpykTypHy (GOpMyJIy CXEMH MOKHA YMOBHO PO3JITUTH Ha 2
npocti - O L O’ ta O’L II. Ilepma 3 4acTuH CTPYKTYpHOI (OpMYJH YTBOpIOE cdepy 3
MOCTIHUM pajiiycoM, a Jpyra — KOJIO 3 3MIHHUM pajiycoM. SIKIII0 BUKOPHCTOBYBATH YMOBY
CHPOLLIEHHS, TO APYry 4acTHHy Tpeba Oyno 6u 3aminuti Ha O L I, mo npusBeno 1o 3MiHU
HepiIoi 4YacCTMHU CXEMH, 1 TUM CaMUM 3MiHWIO Ou Bcio pobouy 3omy (puc. 2, 6). Tomy B
JAHOMY BUIIAJKy ITaHOK YMOBOIO HEOOXIIHO 3HEXTyBaTH. TaKOX IE OJHIEI0 Ba)KIHBOIO
YMOBOIO € BpaxyBaHHS LIJIbOBE IPU3HAYEHHS IPOMHCIOBOTO po0oTa.

B mincymMKy CTpYKTypHHUIA aHa i3 MOXHA MPEICTABUTH B BUIISI O0K-cxemu (puc.3).

s ° .

f — . ) T Tk Mpoyedypa susHOYEHHA )
i B{fdeI il i ;'rlll < vé "I . He ooyjnbHux ."{ Busid ompumaHux /
@ -,u" KIAbKICMb cmyneHio | eapiarmie (i = -1) I." daHEx- /
pyxomocmi; / {Ha i o |
IJ'II eman aHanizy. f . * / CMPYKMYypHI hopmynu f
h * ! Mpoyedypa euUIHGHEHHA @ ma ix kinekicme |
He douineHux i
Mpouedypa cmeopeHHA sapigrmie (i = 1) s
CRUCKY CMPYKMYPHUX hopmyn e V7 ‘\;‘3“_@
Meopemu4HO MOXAUBUX B8aPIaHMI8 S e
N Tar( Mpoyedypa susHaYeHHA S
i < ys MONO0UIALHUX A
7 N Tax S gapiarmie (i = -1) 4 R
< vl P —@ THJ i [ Kineys ‘
\\\ /.r' 1 ) -/I
i MNpoyedypa BU3HAYEHHA @
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Pucynok 3 — Briok cxema CTpYKTYpHOTO aHaNi3y KIHEMaTHIHUX CXEM

BucHoBku. Ha OCHOBI TpOBeIEHUX aBTOMATH30BAaHUX CTPYKTYPHHX JJOCIIKEHBb
KIHEMaTUYHHUX CXEeM MTPOMHUCIOBHUX POOOTIB, B IKOCTI BUCHOBKIB, CIIiJ] BiA3HAYHUTH:
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— PO3p0o0JIEHO MPOLEAYPH, MACUBU JaHUX 1 OJIOK CXeMHU /ISl TOOY0BU CTPYKTYPHUX
(bopMyI Ta IX CTPYKTYPHHUX JOCIIIKEHb;

— BUKOHAHO aHaNi3 PI3HUX CXeM pPOOOTIB Ta BUPIMIEHO MHUTAHHS BUOOpY 13 HHUX
HaWO1IBII TOIITFHUX BapiaHTIB;

— 3a po3poOJIEHUM NPOrpaMHHUM 3a0€3MEeUCHHSIM BUKOHAHA MO0Y/10Ba KIHEMATUYHUX
CXeM Ta iX poOOYHX 30H 3TiIHO OTPUMAHHX PE3YJIbTATIB JOCITIKECHb.
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Kirovograd National Technical University
Automation of the structural and quantitative analysis of kinematic schemes of industrial robots

A significant amount of designs of industrial robots complicates a choice of expedient option. For the
solution of the matter the special algorithm which is based on the analysis of kinematic schemes of industrial
robots is created. Analyzing kinematic schemes it is possible to receive preliminary information on the
movements work and its designs. For automation of algorithm the special program module in the environment of
Delphi which works with the help of the developed procedures and data files is created.

In article it is presented the automated structural analysis of kinematic schemes of industrial robots by
means of the created program module. The description of the developed procedures for implementation of the
considered analysis is submitted. It is induced advantages of this automated analysis and the program module. In
a general view it is created such procedures: procedure of creation of the list of structural formulas of versions of
schemes; procedure of definition of almost not carried out options; procedure of definition not of expedient
options; procedure of definition of expedient options. For work of procedure data files, in which targeting of a
condition on which kinematic schemes are analyzed are created.

On the basis of the conducted automated structural researches of kinematic schemes of industrial robots,
as conclusions, it should be noted: procedures, data files and flowcharts are developed for creation of structural
formulas and their structural researches; the analysis of various versions of schemes of robots is made and the
choice issue from them the most expedient options is resolved; on the developed software it is executed creation
of kinematic schemes and their working zones according to the received results of researches.
industrial robot, kinematic scheme, automated structural analysis of kinematic schemes, program module,
procedure
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