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3arajgpHa METOJIMKA PO3PaxyHKY Ta IMIPOSKTYBaHHS
KOHCTPYKI[IH 3aXBaTHUX MPHUCTPOIB IIPOMHCIOBUX
pOOOTIB

B crarTi mpezacraBneHa MOCIIZOBHICTh PO3PAaXyHKY Ta NMPOEKTYBAaHHS 3aXBaTHHUX IPHCTPOIB POOOTIB,
sKa BKJIIOYa€ B cebe 00rpyHTOBaHM BUOIp yMOB pOOOTH IPOMHUCIIOBOTO po0OOTa Ta HOro 3aXBaTHOTO IIPUCTPOIO,
OIIHC AITOPUTMY CHIJIOBOTO Ta (PYHKIIIOHAIBHOTO PO3PaXyHKY, aHaJi3 KOHCTPYKTUBHUX ITapaMeTpiB Ha CHIIOBI Ta
(hyHKIIOHATEHI MOYKITMBOCTI 3aXBaTHOTO IPUCTPOIO, Ta BU3HAYEHHS ITapaMeTpiB JBUTYHA HOTO PUBOLY.
po60T, 3aXBaTHHI NPHUCTPIiil, METOANKA PO3PAXYHKY, IPOCKTYBAHHSA

N.N. IaBaenko, M.O. I'oaynko, .. Kupudenko
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OO0masi MeTOOMKA pacyeTa W NPOEKTHPOBAHHS KOHCTPYKIMH 3aXBATHUX IPHCIOCOOIEHUH
NMPOMBIILJIEHHBIX POOOTOB

B crartbe mpencraieHa MoCieI0BaTEIbHOCTh pacyera U MPOEKTHPOBAHUSI CXBATOB pOOOTOB, KOTOpast
BKIIIOYaeT B ce0s OOOCHOBAaHHBIN BBIOOP YCIOBHH pabOTHl MPOMBIIIICHHOTO po0OTa M €ro 3axBaTHOTO
YCTPOICTBa, OIUCAaHHE QIrOPUTMA CHIOBOrO M (YHKIHOHAJIBHOIO pacueTa, aHaJIU3 KOHCTPYKTHBHBIX
napaMeTpoB Ha CHJIOBBIC U (l)yHKLII/IOHaﬂI)HI)Ie BO3MOXXHOCTHU 3aXBaTHOI'O HpI/lCHOCO6J'IeHl/l$1, U HaXO0XIACHUC
napaMeTPOB JIBUTATENs €ro MPUBOJIA.
po6oT, 3aXBaTHOE MPUCNOCODIEHHE, METOHKA pacyeTa, IPOeKTHPOBAHUE

PuHKOBI YMOBH CydacHOTO MaIlIMHOOY/TyBaHHSI BUMAraloTh akTHBHOTO BIIPOBA/KCHHS
THYYKHX aBTOMAaTH30BaHMX CHUCTEM. Ba)JIMBOIO CKJIAaJOBOI0 YAaCTMHOIO iX € HMPOMMCIIOBI
pob6otu (IIP), sKki BBaXKArOThCS HAWOUTBII TMEPCIECKTUBHUMHU 3acO00aMH  aBTOMATH3aIlii
BUPOOHMYMX THporeciB. BukoHaHHA poOOTOM MOCTAaBIEHUX 3ajay 3JIIHCHIOETBCS 32
JIOTIOMOT'00 poOOYOro oprasy, a came Horo 3axsaTHoro mnpuctporo (3I1), sikuii nmpu3zHaueHo
JUIS 3aXOIUIEHHS Ta yTPUMYBaHHS IPEIMETIB BUPOOHMIITBA UM TEXHOJIOTTUHOTO OCHAIIIEHHS.

3a BIJHOCHO KOpPOTKHMI dYac ICHYBaHHS POOOTOTEXHIKM CTBOPEHO [IYyXKE€ BEJIUKY
KIJIBKICTh PI3HMX BHUKOHaHb MEXaHIYHMX 3aXBaTHUX IMPUCTPOIB, 110 OOYMOBJIEHO 3HAYHUM
pi3HOBHIIOM pOOOTH30BAaHMX Omepalliii Ta AeTaned, 3 SKUMH TPAIIOIOTh POOOTH B PI3HUX
yMoOBax. 3arajipHy OyZ0BY TUIIOBUX MEXaHIYHMX 3aXBaTHUX MPUCTPOIB [MOKa3aHO Ha pHC.1.

AXTyanbHUM NMHATAaHHSIM B IPOCKTYBaHHI KOHCTPYKIIK 3aXBaTiB € pO3poOKa 3arajbHOi
METOAMKH IX PO3paxyHKy Ta MIPOEKTYBaHHS, IKy HEOOX1HO BUKOHYBAaTH KOMIUJIEKCHO B TaKii
TIOCJTIIOBHOCTI:

1. BwuzHavaroTbes BHUXIIHI JaHi JUIsl po3paxyHKy Ta npoekTyBaHHs 311 poOorta s
pob6otuzoBanoro komiuiekcy (PTK):

- piBeHb yHiBepcanbHocTi 311 BiamoBiaHo 1o yHiBepcanbHOcTi PTK: cnenianbaumii;
CTemiaTi30BaHui; YHIBEPCATbHHUIA;

- ¢opma Ta po3Mipu yTPUMYBaHUX JAeTalel, IO MOBUHHA Y3TOJXKYBaTHCS 13
3aXBaTHUMH MOXIIUBOCTSIMHU po0OO0Ta;

- Bara JeTajei, sika y3roKy€eThCs 3 HEOOX1THOI BaHTaKHICTIO PO0OTa;

- YTOYHIOETHCS BapiaHT BUKOHAHHS MPOMHUCIOBOTO poboTa B PTK;
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- KIHEeMaTHKO-KOHCTPYKTHBHI OCOOJIMBOCTI poOOTa;

- THUI CHCTEMHU KOOPJHMHAT, B SIKii mparfroe poboT;

- 0cOo0JIMBOCTI BUKOHAHHS po0O0YO0i MO3HIIIT BEPCTATa;

- 0COONMBOCTI BHMKOHAHHS IIOJaBAIbHOTO Ta TPUAMATBHOTO TMPUCTPOIB Ta
0COOJIMBOCTI PO3MIIIICHHS B HUX OOPOOTIOBAHKX JETaNICH.

Samuckni easceni

Kponwmeiin

IIpugio

1- mrtynep; 2 — kpumika; 3 — IBUTYH MPUBOAA; 4 — KPUIIKA; 5 — KPOHIITEHH;
6 — ponuk; 7 — Bick; 8 — npyxxuna; 9 — kmH; 10 — cronopHi Ktk 11 — 3aTuckHi
SJIEMEHTH

Pucynok 1 — BynoBa tunoBux Mexaniunux 311

2. Bwmsnavatotecs ymoBu podotu 311y PTK:

- YMOBH B3STTS TPAHCIOPTOBAHUX JAETalel 3 BHUXIAHUX MO3MILIA KOMIUJIEKCY Ta
BCTAHOBJICHHS JeTaJIell B Il ITO3MIIIT;

- mpocTtopoBa opieHTaiis Bici Ta wiomman 311 B mo3umisx PTK;

- meoOxigai pyxu 3II Mk mnosumismu PTK B moBHOMYy 1ukiai poboTh
IPOMHCIIOBOTO po00Ta;

- mpocropoBa opieHTarmis Bici Ta twiomuHN 31 B mHMKII pPyXiB MPOMHCIOBOTO
pobora;

- HeoOXximHi pexxumu nepeminierns 31 3 yTpuMyBaHOIO ETaJUTIO B LUKJ poOOTH
I1P.

3. Ckiamaetnses po3paxyHkoBa cxema 311, ne Bka3yroThCs (TO3HAYAIOTHCS):

- TUIl TPUBONY, HPOMIKHI THepenadi, KOHCTPYKTHUBHI OCOOJIMBOCTI 3aTUCKHHMX
B)KEJIIB Ta 3aXBaTHHUX CJICMCHTIB;

- mpocropoBa  opieHramis  3II  BiAmoBiAHO O  BHOpPAaHUX ~ BapiaHTIB
TPaHCHOPTYBAHHS 3TiHO 3 IIUKJIOM POOOTH MPOMHUCIIOBOTO POOOTa;

- BapiaHTH Jii CUJIM 1HepUii BIINOBITHO A0 PEXHUMIB TPAHCIOPTYBaHHS JeTajIeH;

- BKa3yIOThCs IMO3HAUEHHS MMapaMeTPiB PO3PAXyHKOBOT CXEMH.

4. CknamaloTbcsl pIBHAHHA pPIBHOBaru yTPUMYyBaHOi JeTalli BiAMOBIAHO 1O
PO3p0o0IIeHOT PO3PAaXyHKOBOT CXEMH.

5. BuUKOHy€TbcS BHPpIIIEHHS CKJIaJ€HUX pIBHSAHb 13 BHU3HAYEHHS SK OKpEeMHX
CKJIaJIOBHX, TAaK 1 CYMapHHUX CHJI 3aTUCKY YTPHUMYBAHOI 3aXBaTHUM TPUCTPOEM JICTAITI.
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6. BuxoHyeTbCs aHai3 OTPUMAHUX PIBHSIHb CHJI 3aTUCKY Ta BIUIMBY Ha 1X BEJUYHHY
KOHCTPYKTUBHUX mapameTpis 3I1:

- KyTa 3aTUCKHHUX MPHU3M Ta KyTa MPHETHAHHS 1X 0 3aTHCKHUX BaKelliB;

- JiaMeTpa yTpUMYBaHOI J€Talli Ta OB S3aHOTO 3 HUM KyTa BiIXUJICHHS 3aTUCKHHUX
Ba)KEJIiB BiJ HOMIHAJIBHOIO iX IMOJIO)KEHHS,

- yMOB TepeMIlIeHHs AeTali, 0 BU3HAYAETHCS BIUTMBOM BEIMYMHU CWIIHM 1HEPIi
Ta KyTa HalpsMKY Jii ITi€T CHIu.

7. BukoHyerbcs aHanmi3 (QyHKUiOHaNbHUX MOxiuBocTeil 3I1, SKUM OIHIOETHCS
BIUTUB KOHCTPYKTHUBHUX MapaMeTpiB MPUCTPOIO HA:

- HOMIHQJIbHUI, MAaKCUMAJIbHUM Ta MiHIMAJIbHUHN JlaMeTp YTPUMYBaHHX JIeTalleH;

- BENMYMHY IUIeYeH MNPUKIAAaHHS OKPEMHUX CHJI 3aTHCKy Ta CyMapHUX CHJI
3aTHCKY;

- KyT BIIXWICHHS 3aTHCKHUX Ba)KEJiB, a, BIAMOBIAHO, BEPIIUH 3aTUCKHUX IPHU3M,
BiJl llaMeTpa yTpUMYBaHUX JeTaleH;

- BEJWYMHY 3MIIICHHS IIEHTPY YTPUMYBaHHUX JAETalCH Bif iX qiaMeTpa;

- BEIUYMHY JIOBXUH OOKOBUX MMOBEPXOHH 3aTHCKHOI IPU3MHU;

- BEJIMYHMHY JOJATKOBOTO PyXy 3aTHCKHHX BaXKENIB BiJ AiaMeTpa AeTaieud s
BUKOHAHHS YMOB B3SITTS 1 3BUIBHEHHS JI€Talll 13 3aTUCKHOTO MIPUCTPOIO.

8.  3miiiCHIOETHCS PO3IOJILT 3aTaIbHOTO Jiama3oHy JiaMeTpiB YTPUMYBAHUX JeTalei
Ha OKpeMi 30HH, sIKi 3a0e3MeUy0ThCS BiIMOBIAHUM KOMIUIEKTOM 3MIHHHMX 3aTHUCKHHX Ba)KETiB
13 3aTUCKHUMH €JIEMEHTAMHU.

9. BukoHye€ThCS KOMITJIEKCHA OIIHKA BIUIMBY KOHCTPYKTHUBHUX mapamertpiB 311 Ha
BHILICHABE/ICHI IMOKAa3HUKH. TO0O0TO 10 BIAMOBIAHMM 3aJCKHOCTIM [3] BH3HAYAIOTHCS
KOHCTpYKTUBHI mnapameTrpu 3II: KyT 3aTUCKHUX mpu3M (0); KyT NpHETHAHHSA MpU3M (Y);
HOMIHAJIBHUH, MaKCUMaJIbHUM 1 MIHIMAJBbHUHA JiaMeTp yTPUMYBaHUX JAeTalel; JOBXKHUHA
3aTuckHuX Baxenis (L) Ta BincTanb Mixk omopamu (a).

3a BUOpaHUMHU IMapaMeTpaMHu BUPINIYEMO MTUTAHHS 3a0€3MeUeHHsT HEOOX1THUX CHIT
3atucky. Tak, 1is npukiany (puc.2) piBHSHHS piBHOBaru Oyne:

I Pili + Poly + Psly + Pyly =
=Qi ' L+Q=Q"1;
Ockinbku Qp + Q; = Q, HeoOXigHa
CHUJIa Ha TIPUBO/I 3 YpaxyBaHHIM
koe(imieHTy 3amacy cwr 3atucky (k):
= Q=P -k l_c =P -1
c c l p
3
ne P,=P. "k - po3spaxynkoBa cuna
3aTHUCKY;
[, 1. — TIepe1aBaJIbHE BiHOIIICHHS
! CHJIOBOTO MEXaHI3MYy.
3a BEIMYUHOIO CHJIM Ha TIPUBOII
BH3HAYAEMO MapaMeTpH MPUBOY.
OTpumaHe 3HaUYCHHS OKPYTIISIEMO 0
OJIMKHBOTO CTAHAAPTHOTO 3HAYCHHSI.

C»

Pucynok 2 — Po3paxynkosa cxema 3I1

10.  3a BenMMYMHOIO HEOOXITHOTO MEPEMIIICHHS 3aTHCKHUX BAXENIB, SKE 3aJICKUThH
BiJ MianmazoHy miamerpiB yTpumyBaHUX AeTaledl (Dmax — Dmin) Ta BEIMUHMHOIO OIaTKOBOTO
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nepemimeHHs (S), HeOOXIMHOTO i B3ATTS (3aXOIUICHHS) JACTalli BU3HAYAEMO BEIUYUHY
nepeMilleHHs MPUBOAHOT cuiK QQ, a BIAMOBIAHO 1 JOBXHUHY LWIIHIPA, IKY TaKOXK HEOOXiTHO
Y3TOJIMTH 3 PeKOMEHA0BaHUMU rpafarismu [4]. [TogiOHO BU3HAYAOTHCS TapaMeTpu PUBOTY
311 npu BUKOPUCTAHHI 1HIIUX MPOMDKHUX TNepeaay (BaKUIbHUX, KIMHOBUX Ta iH.).

[IpuBenena 3aragpHa METOAMKA PO3PaxXyHKY 1 mpoekTyBaHHs 311 1ae MOXKIUBICTH
KOMILJIEKCHO OLIIHIOBATH BIUIUB KOHCTPYKTUBHUX MapameTpiB 311 Ha ix cuiioBi Ta
(GyHKIIIOHATBHI MOXJIMBOCTI, PH BpaxyBaHHI pi3HUX (AKTOPIB, B T.4. JUIsI 3aXBaTIB PI3HOTO
piBHS crienianizauii, Ipu pi3HUX IX pexkUMax poOOTH Ta KOHCTPYKTUBHUX OCOOIMBOCTSIX
BUKOHAHHSI.
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General method of calculation and planning of constructions of grippers adaptations of industrial robots

The market conditions of modern engineer require active introduction of the flexible automated
systems. By important component part them there are industrial works which are considered the most
perspective facilities of automation of production processes. Implementation of the put tasks a robot is carried
out by a working organ, namely him grippers which intended for fascination and retaining of the articles of
production or technological rigging. At relatively short time of existence of robots is created very plenty of
different implementations of mechanical grippers, that conditioned by the considerable variety of robotisation
operations and details with which works work under various conditions.

The general question in planning of constructions of delights is development of general method of their
calculation and planning, which must be executed complex. In the article the algorithm of planning and
calculation of constructions of grippers of industrial robots is presented with the ground of influence of their
structural parameters on power and functional descriptions. The general method of calculation and planning of
grippers is resulted can be improved, but complex approach, presented in a method gives the most acceptable
result of receipt of construction of grippers, estimation of influence of structural parameters of grippers on their
power and functional possibilities, and also possibility to describe co-operate the resulted factors for the delights
of different level of specialization, at their different office hours and structural features.
robot, grippers, method of calculation, planning
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