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BUKOPUCTAHHA MOP®OJIOI'TYHUX METOAIB
IIPU MPOEKTYBAHHI 3AXBATHUX IIPUCTPOIB

Bukxopucmanmna npomucnogux pooomis y eupooHuymei — 6e3a1bmepHamueHull WisAx niogulyeHHs aKocmi ma npo-
OYKMUBHOCMI CYH4ACHO20 8UupobHUYMBa. Bowce 6azamo pokie pobomusosane MaHinyit08aHHA 06 €Kmamu upoOHUYMaa
€ HAtMONYAPHIWOI0 pobOMU306aHOI0 onepayieto. [Ipomucaosi pobomu, AKI OCHAWeHi 3aX8AMHUM NPUCPOEM, MOXHCYMb
BUKOHY8aAMU Oydice 6azamo 3a80amsb, Wo MpPAOUYIlHO OYIU NPUMAMAHHI Pyyi TI0OUHU, | MONCYMb SUKOPUCOBYEAMU
3axeamuuli NPUCMPIL 8 WUPOKOMY 0ianasoHi 3axeamy ma ympumanus o0 ’ekmieé supoonuymea. OOHaAK, He368aNcarOqu
Ha PIBHOMAHIMMA 3aX6AMHUX NPUCMPOILB, AKI 3apa3 OOCMYNHI HA PUHKY, ICHYE bazamo 3a80aHb, 5IKi 8aH#CKO abo HAGIMb
HEeMOICTIUBO BUKOHAMU ICHYIOYUMU 3AX6AMHUMU npUcmposamu. Tomy € nonum Ha HO8i KOHCIMPYKYIT 3aX8AMHUX RPUCMPOI8,
SKI 30aMHi KOHKYPY8Amu 3 1100CbKoio pykoio. Cmamms nPUcesyena 600CKOHALEHHIO NPoYecy NPOECKMYBAHHS HOGUX KOH-
CMPYKYI MEXAHIYHUX 3aX6AMHUX NPUCIMPOIE 3a PAXYHOK BUKOPUCIAHHA MOPGHON02iuHux Memoodie. Mopgonoziuni memo-
Ou HeOOHOPA3060 BUAGTANUCS 0080NT eEKMUBHUM 3ACODOM NPU NPOEKMYBAHHT HOBUX MA 600CKOHANEHHI 6JiCe ICHYIOUUX
Mexaniynux cucmem. Memoio 0anoi cmammi € gupiuienna 3a0a4i CMEOPeHHs HOBUX KOHCTPYKYIll MEXAHIYHUX 3aXEAMHUX
npucmpois. Y cmammi usgieHi 03HaKu CMpyKmypHUX eleMeHmie MexaHiuHux 3axX6amuux npucmpois i nooyooeaua ix na
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O0CHO8i Mopghonoziuna mampuys. 3a2anvbHa KilbKicmb a1bmMepHAMUSHUX 8apiaHie KOHCMPYKYIT MeXAHIYHUX 3AX8AMHUX
npucmpois 0as yiei MopGonociunoi mampuyi uABUIACA OOCUMb BETUKOIO OJIsl 020, 0D OMPUMAMU HOBI He36UYAUHT
sapianmu KOHCMPYKYItl MEXAHIUHUX 3AX6AMHUX NPUCMPOI8, SKI NPU 36UYALIHOMY Nepedopi albmepHamue MONCHA NPo-
cmo smpamumu. Lleti hakm niomeepous epexmugricms UKOPUCMAHHS MOPDONOSIYHUX MemOOi6 npU GUPIULeHHI 3a0ayi
Cunme3sy HOBUX KOHCIMPYKYIT MEXAHIYHUX 3aX8AMHUX NPUCMpois. Y cmammi nagedeHo OeKinbka 6apianmie CHpoeKmosa-
HUX MEXAHIYHUX 3aX6AMHUX NPUCMPOIB.

Knrouoei cnosa: saxeamuuii npucmpiil, KOHCMPYKYis, NPOEKMYBAHHS, MOPPOI02IUHUL MeMOO, MOPPON02IuHUL AUUK,
MOpGono2iuna Mampuyst, CMpyKmMypHi eleMenmu, CUHmMe3s 6apianmis.
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USING THE MORPHOLOGICAL METHODS IN GRIPPERS DESIGN

The use of industrial robots in production is an indispensable way to improve the quality and productivity of
modern production. For many years, robotic manipulation of production objects has been the most popular robotic
operation. Industrial robots that are equipped with a gripper can perform many tasks that have traditionally been
performed by the human hand, and can use the gripper in a very wide range of gripping and holding production
objects. However, despite the number of grippers currently available on the market, there are still many tasks that
are difficult or even impossible for grippers to perform, clearly indicating a demand for new gripper designs that
can compete with the human hand. The article is devoted to the improvement of the methods of designing new
designs of mechanical grippers due to the use of morphological methods. Morphological methods have repeatedly
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proven to be quite an effective tool for designing new and improving existing mechanical systems. The purpose
of this article is to solve the problem of obtaining new designs of mechanical grippers. The article examines the
features of the structural elements of mechanical grippers and the construction of a morphological matrix based on
the latter. The total number of alternative mechanical gripper design options for this morphological matrix turned
out to be large enough to yield new unusual mechanical gripper design options that would simply be lost in the
usual sorting of alternatives. This fact confirmed the effectiveness of using morphological methods in solving the
problem of synthesis of new designs of mechanical grippers. The article presents several options for the designed
constructions of new mechanical grippers.

Key words: gripper, construction, design, morphological method, morphological box, morphological matrix, structural
elements, synthesis of variants.

IHocTanoBKka nmpob6aemMn

3a mannmu 3BiTy IFR — MixnaponaHoi denepanii poOOTOTEXHIKH — B OCTAHHI POKHM CepeJl yCiX pOOOTH30BaHUX TEX-
HOJIOTIYHHUX Ollepalliii caMe MaHiIy;IF0BaHHS 00’ €KTaMH BUPOOHUIITBA € HAWTIOMIMPEHINIO pOOOTH30BAHOIO OIIEPALi€l0
(puc. 1) [1-3].

Coip Bi3HauuTH, mo y nopiBaaHHI 3 2021 pokoM y 2022 pori KiNbKIiCTh IHCTASIIA TPOMHUCIOBUX POOOTIB y CKIla-
JTaHHI Ta 3BapIOBaHHI BIIaJU BimoBiHO HA 3% 1 7%, TOMI AK Yy MaHITyTFOBaHHI 00 €KTaMH BUPOOHUIITBA BOHA 3pOCIia Ha
10% (puc. 1) [1-3].

3po3ymilio, 110 poOOTU30BAHE MAHIMYIIFOBAHHS 00’ €KTaMU BUPOOHUIITBA MOKIIUBE TUTBKH TOJIi, KOJIU pOOOT OCHAIIe-
Huii 3axBaTHUM npuctpoeM (3I1). Takum uyrHOM, pO3BUTOK Teopii npoekTyBaHHs 31 € MOCUTH aKTyanbHUM.

AHai3 0CTaHHIX JOCIIKEHb 1 MyOmiKarii

[MuranHro npoexTyBaHHS Ta nocuimpkenHs 3[1 mpucBsdyeHo Oararo myOmikarii 3apyOikHHX aBTopiB. Tak, TUTBKH
y pobori HaykoBUiB 3 YHiBepcutery Bickoncun-Minyoki (CLHA) «Current Designs of Robotic Arm Grippers: A
Comprehensive Systematic Review» [4] y CIUCKY BUKOPHCTAHOI JIITEPAaTypy HaBeNEeHO 98 TOCHIIaHb 3 J0CHIIKYBAaHOTO
nuTanHst, 76 3 sikux (78%) HagpykoBaHi 3a octanHi 10 pokiB.

3a 1aHOI0 TEMaTHKOIO TOCIIKEHb 1 MyOJTiKaliil BITYN3HSHUX aBTOPIB, HA JKallb, HE TaK Bxke 1 6araro. J[o Takux pooiT
BITYM3HIHUX aBTOPIB, MEPII 32 BCE, MOXKHA BIJTHECTH TaKi HAYKOBI mpaili, K [5-9]. Arne ciifl BiI3HAYUTH, O B poOOTaxX
[5, 7, 8] crocoBno 311 HaBeneHa maibke onHakoBa iHdopmaris. Haitoineim niHHuMK poboTamMu, Ha JyMKY aBTOPIB AaHOT
CTaTTi, MOXXHA BBaXXaTH poOoTH [6, 9].

DopMyJIIOBAHHS METH JT0C/IiIKEHHS

Mertoto 1aHOi CTarTi € BAOCKOHAJICHHS MPOLECY MPOEKTYBAHHS HOBUX KOHCTPYKLIH MEXaHIYHHMX 3aXBaTHHUX IIPH-
ctpois (M3II) 3a paxyHOK BUKOpHCTaHHSI MOP(HOJIOTIYHUX METOIIB.

BukiageHHs 0CHOBHOTO MaTepiaJy 10CaiAKeHHs

MopostoriuHi METoAN AO3BOJIAIOTH OCTIDKYBAaTH BCl MOMKJIMBI BapiaHTH PO3B’sI3aHHS 3a/1a4 CTBOPEHHS TEXHIYHUX
cucteM i3 cTpykTypHux nosuuii [10, 11]. Lli 3aga4i BUIIIMBaOTh 13 3akoHOMipHOCTEeH Mopdosorii OynoBH TeXHIYHOT
CHCTEMH, 1 THM CaMuM, 3’SBJISETHCS MOXKJIMBICTh BPaXOBYBaTH, OKPIM BiJIOMHX, HOBI HE3BHUAiiHI BapiaHTH, SIKUIMU TIPU
3BHYalfHOMY IepeOopi aJibTepHaTUB MOXKHA MPOCTO 3HEXTYBATH. [ TaHWX METOJIB MOJIsira€ B TOMY, 100 MOTpaIruTH
B 30HY aJbTEPHATUBHUX BapiaHTIB pillicHb, SKi NAlCKi BiJ TOro, 1o JekuTh Ha BUAHOTI [10, 11]. CyTh 1IMX METOIIB
MoJIArae B TOMY, III0 B CHUCTEMI, sIKa MOBHHHA OyTH Y/OCKOHAJICHA, BUIUISIOTH JCKUJIbKa XapaKTepHHUX Ui Hel CTpyK-
TYPHUX €JIEMEHTIB, JUI KO)KHOTO 3 SIKUX CKJIAJIal0Th MaKCHMAJILHO IIOBHY MHOXKMHY PI3HMX KOHKPETHHMX aJbTepPHATHB
fioro ¢ynkuionysanss [10, 11]. Takum unHOM, KO)KHa O3HaKa CTPYKTYPHOTO €JIEMEHTY MOXKE XapaKTepu3yBaTh SIKUICh
KOHCTPYKTHBHUH €JIEMEHT CTPYKTYpPH CHCTEMH, SIKYCh (DYHKIIiIO, SIKUICh PeKUM 11 cTaHy, sSKych (opMy B3aeMoii ere-
MEHTIB (BY3JIiB), TOOTO MapaMeTpH XapaKTePHUCTHKH CHCTEMH, BiJl SKHX 3aJI€KHUTh BUPIMICHHS MPOOIEMH Ta JOCATHEHHS
ocHoBHOi meTH [10, 11].

OnHa 3 mepeBar JaHOTO METOy — Woro OararoBapiaHTHICTh. OCKIJIBKM METOJ 3aCHOBaHUI Ha BUKOPHCTaHHI MOp-
(onorii 00’exTiB, BIH JO3BOJISIE OpraHi3yBaTy MPOCTIp 03HaK 00’€kTa (MOP(HOJIOTriYHMI SIIUK) 1 CUCTEMaTH4HO HOTO
npoanaiizyBary. [Ipu 11boMy, Ha BiZIMiHY BiJl IPOCTOTrO Mepedopy, BUKIIOYAETHCS MPOMYCK SIKMXOCh albTEPHATHB, L0
JI03BOJISIE ITOA0JIATH 1HEPIIiI0 MUCIICHHS CIIELiaJTiCTiB, 3HATH OPHUTIHAIBHI PILICHHS IIPH IIOBHOMY TIepe0opi BChOTo epe-
JIKY MOKJIMBUX PillICHb.

AJIBTEpHATUBHI O3HAKH PO3TANIOBYIOTh Y BUDNISAI TaONUIN, sIKa HA3UBAETHCA MOPQOIOTIYHO Marpuieto (Mopdo-
JIOTIYHHM SIIIIUKOM), III0 HaJla€ MOXKJIMBICTD Kpallle YSBUTH Ioje mouryKy. Mopdosnoriuni Marpuii MoXyTs OyTH MoJaHi
y nuhpoBoMy ab0 OYKBECHOMY BHIVISL MO psiikax a0o mo cropmsx [10, 11].

Mopdororiuna Marpunst koucTpykuiii M3I1 naBenena y Taom. 1.
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Tabmms 1

Mopdoaoriuna marpuus koHcTpykuin M3I1

Ne 3/m O3Haka cTpyKTypHOro exementy M3I1

BapiaHT BUKOHAHHS

Tun npusoxy

1.1 — Enexrpu4nuii
1.2 — I1HeBMaTHUHHIA
1.3 — T'igpaBnivnumit

Mexanizm

2.1 — BaxinpHu
2.2 — I'BUHTOBHI
2.3 — KnunoBwii

KinpkicTh nmanapliB

3.1-2
32-3
33-4
34-5
3.5 — Binbie 5

KoHcTpykuist masibLiB

4.1 — CyuinbHa
4.2 — JluckperHa

IpyxHICTh MaibLIiB

5.1-€
5.2 — Hemae

Pyx manbuis

6.1 — INoctynansuuit
6.2 — OGepranbHui

dopma rybox

7.1 —Inocka

7.2 — Ilpu3maruuHa
7.3 — Liuningpudna
7.4 — Chepuuna
7.5 — Koniuna

7.6 — AcumeTpuyHa

Koncrpyxkuist ry6ox

8.1 — CyuinbHa
8.2 — luckperHa

IpyxHicTb Ty60oK

9.1-€
9.2 — Hemae

Pyx ry0ok BiJHOCHO HaJibLiiB
10

10.1 — IToctynanbsHuiA
10.2 — ObepranbHuit
10.3 — Hemae

11

MOXKITUBICTh QBTOMaTHYHOTO ITOBEPHEHHS I'YOOK y BHXI1/THE TOJIOKEHHS

11.1-€
11.2 — Hemae

3aranbHa KUTBKICTh BapiaHTiB KoHCTpyKLii M3I1 3 nanoi Mmopdonoriunoi Marpuii Oyje J0piBHIOBATH:

11
N=]]kK =3-3-5-2:2:2:6-2-2-3-2=51 840.

i=1

a)

Puc. 2. Bapiantu xoncrpykuii M3II: a — 3rigno 1.1 -2.1-3.1-4.1-5.2-6.2-7.3-8.2-9.2-10.2 - 11.1,
0 —3rigno 1.1-2.1-3.2-41-52-62-73-82-9.2-10.2-11.1
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[IpoTe KiNBKicTh abTepHATUBHAX BapiaHTiB KoHCTpyKLiid M3II ams miei Mmopdomnoriunoi Marputi Moxe Oyt 30176-
[IeHa IIUISIXOM KOMOiHAIi IeSKUX ajdbTepHaTuB. Tak, HAIPUKIA, MOXXKHA OTPUMATH 1€ OAWH BHI pyxy maipuis M3I1
xoMOinamiero ansrepaaTB 6.1 1 6.2 a6o 10.1 1 10.2 (komOiHOBaHHUI pyX) TOMIO.

[Micns cunTe3y BapianTiB KoHCTpyKUin M3I1 MokHa oTpuMaru pi3HOMaHiITHI koMOiHamii ansrepHatuB. Ha puc. 2
HaBe/IeHO BapiaHTH KOHCTPYKIiit M3II, mo Gyiau cTBOpeHi 3TiAHO 3 NeSIKUMH 3 HUX.

BucnoBku

BukopucTtanHsa MOp(OIOTIYHIX METOAIB IIPH MPOEKTYBaHHI HOBUX KOHCTPYKIiH M3II € mocuTh epeKTHBHIM, TO3BOIISIE

OTpUMATH OpUTiHABHI KOHCTPYKIIHI pillIeHHS PX HECTIOAiBaHOMY IO€THAHHI O3HAK OaHABHUX CTPYKTYpPHHX €JICMEHTIB.
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