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AHOTANIA

bonoap O.B. TexnonoriuHe 3a0e3MeUYeHHS SAKOCTI CKJIAJaHHA HEPO3 €MHUX
3’€THAaHb NPU BUKOPHCTAHHI TEpPEHANIAroKyBalbHUX MPUCTOCYBaHb B YMOBax ce-

pitinoro BupoOHuITBa. — KBamidikaiiitHa HaykoBa mparis Ha IpaBax pyKOIHUCY.

Huceprartiist Ha 3100yTTS HAYKOBOT'O CTYIEHs KaHAWAaTa TEXHIYHUX HayK (JIOK-
topa imocodii) 3a cnemianbHicTiO 05.02.08 «TexHosoriss MamMHOOY yBaHHS»
(131 - Ipuknanna mexanika). — HarioHanbHUN TEXHIYHUN YHIBEpCUTET «XapKiBCh-

KHUI TOJITEXHIYHUHN 1HCTUTYT», XapkKiB, 2018.

Jlucepraiisi MpUCBAYEHA BUPIIMIEHHIO HAYKOBO-TEXHIYHOI 3a/1a4l 3a0e3meueHHs
SKOCTI CKJIaJlaHHsI BUPOOIB, 1110 MalOTh HEPO3’ €MHI 3’ €IHAHHSA, IIUISIXOM PO3IIUPEHHS
TEXHOJIOTIYHUX MOKJIMBOCTEH 1 MiABUIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHS TNEpeHa-
Jaro/KyBaHUX yHIBEpCaJbHUX 301pHO-pO30IpHUX MPHUCTOCYBaHb B YMOBAaX CEpiiHO-
ro 0araToHOMEHKJIaTypHOT'0 BUPOOHMIITBA.

Jlana poOota BIepIe po3risiiac B CY4aCHHX YMOBaX MAaIlMHOOYTyBaHHSI IH-
TaHHS KOMITJIEKCHOTO, HAYKOBO OOTPYHTOBAHOTO MIAXOAY J0 PO3POOKH KOHCTPYKIIIH
yHIBEepCaIbHUX 301pHO-PO30IPHUX NMEpPEHAIAro)KyBaHUX MPUCTOCYBAHb 1 JOCTOBIpP-
HOTO BHU3HAUEHHS X OCHOBHUX KOHCTPYKTHBHO-TEXHOJIOTIYHHUX 1 €KCIUTyaTallliiHUX
napameTpiB, KOTpi 3a0e3Meuyl0Th TpUBAILY Npale3JaTHICTh Ta SKICTh BUPOOIB, L0
MarTh HEPO3 €MHI 3’ € THAHHSI.

Meror auceprariiiinoi podoTH € 3a0e3nedeHHs SKOCTI CKIIaJIaHHs BUPOOiB, sKi
MaloTh HEPO3’ €MHI 3’ €IHAHHS, IUITXOM BU3HAYEHHS palliOHAJBLHUX MMapaMeTpiB ee-
MEHTIB YHIBEpCaJbHUX 301pHO-PO30IpHUX MEPEHANTAro)KyBaHUX IMPUCTOCYBAHb Ta
3aKOHOMIPHOCTEH iX KOMIIOHYBaHHS IpU 3a0€3MeUeHH] TEXHOJOTIYHOI THYYKOCTI 1
BHUCOKOI €()eKTHUBHOCTI €KCIUTyaTallli B yMOBaxX CepiiHOro 0araTOHOMEHKJIATypHOIO
BUPOOHHUIITBA.

JI71st TOCSATHEHHS TOCTABJIEHOI MeTH OyNiu c(hOpMyIbOBaHI HACTYMHI 3aayi:

— JIOCIIITUTH YMOBH €KCIUTyaTallii TEXHOJOTIYHOTO OCHAIICHHS ISl CKJIalaHHs
BUPOOIB, K1 MaIOTh HEPO3 €EMHI 3’ €HAHHS, BUSIBUTH OCOOJIMBOCTI KOHCTPYKITIA 000-

POTHHUX IMPUCTOCYBAHDb 1 BCTAHOBUTH BUMOTH J0 BU3HAYCHHS paHiOHaHBHI/IX mapame-
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TpIB €JIEMEHTIB Ta KOMIIOHYBaHb, 110 3a0€3MeuyioTh €(PEeKTUBHICTh €KCILTyaTalii B
YMOBAaX CepiHHOT0 0araTOHOMEHKJIATYPHOTO BUPOOHUIITBA;

— YIOCKOHAIUTH KOMITIOHOBKH Y 3PII nuisiXoM JONMOBHEHHS €J1€MEHTaMU HOBOT
KOHCTPYKIIii, 110 3a0€3MeUnTh HEOOX1IHY SKICTh CKJIaJaHHS HEPO3’€MHUX 3’ €JHAaHb
BUPOOIB Ta TEXHOJIOTTYHY THYYKICTh CKJIa/laJbHOIO OCHAIIEHHS B YMOBaxX CEpPIHOTO
0araTOHOMEHKJIATYPHOTO BUPOOHUIITBA,

— JOCHIANTH HAaINpPyKEeHO-AePOPMOBAHUIA CTaH 0Aa30BUX IUIUT YHIBEPCATBHUX
301pHO-pO30IPHUX MPUCTOCYBaHb HOBOI KOHCTPYKIII Ta Mpale3laTHICTh 3’ €THaHHS
€JIEMEHTIB TaKWX MPUCTOCYBAHb;

— Ha OCHOBI BHKOHAHUX JOCITIPKEHb PO3POOUTH METOAMYHI Ta MPAKTUYHI pe-
KOMEH/IAIlIi 110/10 BU3HAYCHHS pallioHATBHUX MapaMeTpPiB €JIEMEHTIB YHIBEpCaIbHUX
301pHO-PO30IpHUX MPUCTOCYBaHb Ta KOMIIOHOBOK 3 HUX €()EKTUBHOT'O TEXHOJOTTYHO-
T'0 OCHAIICHHS JJIsI CKIaJaHHs BUPOOIB, 10 MAIOTh HEPO3 €MHI 3’ € THAHHS;

— pe3yJabTaTH poOoTH arpoOyBaTH Ta BIPOBAAUTH Y BUPOOHUIITRBO.

¥ BeTymi 00rpyHTOBaHO aKTyallbHICTh JUCEPTALIiHOI POOOTH, C(HOPMYIHOBAHO
METy Ta 3aBIaHHS JOCIIKEHb, PO3MIITHYTO 00’ €KT 1 IpeAMET JAOCTIHKEHHS, BCTAHO-
BJICHO HayKOBY HOBHU3HY Ta IPAKTHUYHY 3HAYYLIICTh OTPUMAHUX PE3yJbTaTiB, 0COOU-
CTUI BHECOK 3/100yBaya, HaBEJAEHO B1JIOMOCTI Mpo anpoodarrito, myOikaiii, CTpyKTY-
py Ta obcsr poOOTH.

Ilepmmii po3ais NpUCBIYEHUN aHai3y KOHCTPYKUINA 1 TEHAEHUISAM PO3BUTKY
30IpHUX MPUCTOCYBaHb, METOJIMKAM MTPOEKTYBaHHS, PO3PAXyHKY 1 CTaHy JOCTIIKEHb
IUX MPUCTOCYBaHb, @ TAKOXX TEOPETHUYHO-EKCIIEPUMEHTAIbHUM METO/IaM, L0 BUKO-
PUCTOBYIOTHCS MPU AOCTIKEHH] HANPY>KEHO-1e()OpPMOBAHOTO CTAHY OCHAILICHHS.

OcTaHHIM YacoM Yy PO3BUTKY 3aC00IB TEXHOJIOTTYHOTO OCHAIIIEHHS YITKO IMPO-
CTEXXYETHCS TEHJEHIIIA MEePEeXOoly BiJ TPaIULIMHUX MPUCTOCYBaHb JI0 NEpeHaIaro-
JUKYBaHUX MPUCTOCYBaHb SIK OUIbII THYYKHX 1 mporpecuBHux. [linBuiieHHs edextu-
BHOCTI OCHAIIICHHSI B YMOBaxX 0araTOHOMEHKJIATypHOTO CEpifHOTrO BUPOOHUIITBA J10-
CATAETHCS LUISIXOM YJIOCKOHAJIEHHS! KOHCTPYKLIM yHIBEpCalbHUX 301pHO-pO301pHUX
PHUCTOCYBAaHb 3 METOI0 CTBOPEHHS IIUPOKO YHIBEPCAaIHbHOTO OCHAIICHHS OaraTopa-

30BOI'O BUKOPHUCTAHHA.



3

Y apyromy po3aiji aHaTi3yIOThCS YMOBH €KCIUTyaTaIlii, BAMOTH 10 KOHCTPYKITii
1 KpUTepli OLIIHKY MapaMeTpiB YHIBEpCAIbHUX 301pHO-PO30IpHUX MPUCTOCYBaHb.

BuzHaueHo OCHOBHI KpUTEpIi OLIIHKY MpaIle31aTHOCTI MPUCTOCYBaHb. BHEeceHO
KOHCTPYKTHBHI 3MIHM y 0a30Bi 1 OMOPHO-KOPITYCHI €JIEMEHTH NPHUCTOCYBaHb, Xa-
PaKTEpPHOIO 1 BIIMIHHOIO O3HAKOKO SKWUX € HasBHICTh y TuIl eneMeHTiB Y3PII Ha-
CKpI3HHUX I1a31B.

3anponoHoBaHO crocobu 3’enHaHHA 1 Qikcamii exementiB Y3PII nis 3abesrme-
YEHHS MaKCHMAJIbHOTO PiBHS 30MpaHHsS KOMIIOHOBOK Ta OOIPYHTOBAHO YMOBH CHJIO-
BOT B3a€MO/I1i €JI€MEHTIB HOBOT KOHCTPYKIIT Y KOMIIOHOBKAaX MPUCTOCYBaHb.

Y TperboMy po3aiJi MpuBeIEeHA METOAWKA 1 Pe3yJbTaTH TEOPETUYHHX JOC-
JKeHb 0a30BUX IJTUT YHIBEPCAIBHUX 301pHO-PO30IpHUX MPUCTOCYBAHb.

OTpuMaHO aHAIITUYHUNA BUPA3 JIJIsl €KBIBAJICHTHOI )KOPCTKOCTI 0a30BHUX TUIUT.

TeopeTnyHO JOCIIKEHO PO3MOJILIN MEePEMIILIEHb 1 HanpyXeHb Y 0a30BUX ILJIU-
tax Y3PII mpu pi3HUX cxemMax HABAHTAKEHHSI B 3QJIEKHOCTI BiJl 3MiHHU iX KOHCTPYK-
TUBHHX TTapaMeTPiB.

BusnaueHo 3 ypaxyBaHHSIM HamNpyKeHO-1e(OPMOBAHOTO CTaHY OCHOBHI T€OMET-
pPHUYHI TapaMeTPH €JIEMEHTIB 1 CTYIIHb X BIUTMBY HA MIITHICTh Ta KOPCTKICTh MEepeHa-
Jaro/KyBaHUX MPUCTOCYBAHb.

VY 4deTBepTOMY PO3Aijdi MPUBEICHO METOAMKY 1 PE3YNIbTAaTH €KCTIEPUMEHTAb-
HUX JOCIIKEHB MPaIe31aTHOCTI Ta HAMpyKeHO-1e(OPMOBAHOTO CTaHy BY3JIIB 3 €1-
HaHHS OMOPHO-KOPITYCHHUX €JIEMEHTIB 1 0a30BUX IUIUT, K HAHOUIBI BIAMOBIJATBHUX
€JIEMEHTIB YHIBEpCAIbHUX 301pHO-PO30IpPHUX MPUCTOCYBAHb.

Otpumani pe3ybTaTH JTO3BOJWIM YTOUYHWUTU JaH1 paHillie MPOBEICHUX TeOope-
TUYHUX JOCIIJKEeHb, BIAMpAIIOBaTH 1 chOpMYIIOBATH PEKOMEHAAIIT I10JI0 BUOOPY
ONTUMABHUX MapaMeTPIB YHIBEPCATbHHUX 301pHO-PO30IPHUX MPUCTOCYBAHb.

Y m’satomy po3aiji npuBeAeH1 pe3yabTaTd BUPOOHUYMX BUNPOOYBAaHb MEpeHa-
Jaro/KyBaHUX YHIBEpCAIbHUX 301pHO-PO30IpHUX MPUCTOCYBAHb, PO3PAXYHOK TEXHi-
KO-€KOHOMIYHO1 edekTuBHOCTI BuKopuctanus ¥Y3PII ta pe3ynbratu iX mpoMHUCIOBO-

T'O BIIPOBAAKCHHSI.
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BianoBigHO 10 mocTaBieHOI METH Ta 3a7a4 y poOOTI OTpMMaHI HACTYIHI pe-
3yJbTATH:

1. Ilpu cuctemMHOMY aHaji31 HAyKOBO-TEXHIYHOI 3a]iaui BCTAHOBJIECHO, III0 KOM-
noHoBk Y3PII pi3Hux cepiifi NOBHUHHI MaTH €IHICTb MPUHIUIIOBOI KOHCTPYKII Ta
BIJIHOCHY PIBHOMIIHICTb, TpPUBaJy Ipale3aTHICTh, a iX €JIEMEHTH MOBUHHI OYyTH
B3a€MO3aMIHHUMH 3 BHCOKHMM CTyrneHeM YHidikalii. [Ipane3aaTHicTh KOMIIOHOBOK
IPUCTOCYBAHb PETJIAMEHTYETHCS MOKa3HUKAMU MIITHOCTI 1 5)KOPCTKOCTI 0a30BUX ILIHT,
a TaKOXX HAJIMHICTIO 3’€/IHaHb €JIEMEHTIB KOHCTPYKIIIi.

2. 3 MeTOI0 YIOCKOHAJICHHSI KOMITOHOBOK Y 3PII myist migBuIieHHs X TE€XHOJIOTI-
YHOI THYYKOCTI, MPaIe3/1aTHOCTI Ta €PEeKTUBHOCTI BUKOPUCTAHHS B yMOBaX CEpiiHO-
ro 6araTOHOMEHKJIATYpPHOTO BUPOOHMIITBA 3alIPOIIOHOBAHO HOBY MPUHITUTIOBY KOHC-
Tpykuito Y3PII, xapakTepHuMU O3HaKaMu fKOi € HAsBHICTb B Tl €JIEMEHTIB Ha-
CKpI3HMX Ma3iB 1 KPINUIbHO-NPUTUCKHUX €JIEMEHTIB y BUIJISI 0€33a30pHUX Najblie-
BUX 1 KJIMHOBUX 3’ €IHAHb.

3. [Ipu mocmiKeHHI HAPY)EHO-1e(OPMOBAHOTO CTaHy 0a30BHX TUIMT 3aIpo-
MOHOBAaHUX KOHCTPYKI[i BU3HAYCHO KAPTHHH 1 MAaKCUMaJlbHI 3HAYEHHS BEPTHKAIb-
HUX TEPEMIIEHb Ta €KBIBAJICHTHUX HAMPYKEHb B MICIIX MPUKIAJAHHS 3THHATBHUX
MOMEHTIB JIJIs1 HAO1IBIII MOMUPEHUX KOMIIOHYBAIBHUX CXEM MPUCTOCYBAHb.

4. Ha 0CHOBI1 T€OPETUYHUX JOCIIKEHD nep(opoBaHUX 0a30BUX IJIUT BU3HAYE-
HO BIUIMB iX OCHOBHHX T€OMETPHUYHUX IMapaMeTpiB Ha HAMPYyKEHO-IAehOPMOBAHHIA
cTaH. BCTaHOBIEHO CTYIIHb BIUIMBY KOHCTPYKTHUBHHUX €JIEMEHTIB Ha >KOPCTKICTH 1
MIIHICTh 0a30BUX IUIMT, BU3HAUCHO PaIliOHAJIbHI CITIBBIIHOIICHHS X T€OMETPUYHUX
napameTpiB.

XKopcTkicTh 1 MilHICTh 0a30BUX 1 onopHO-KopnycHux Aetanei Y3PII 31 BctaHo-
BJICHUMH PaIllOHATHPHIMHU KOHCTPYKTUBHHUMHU MapaMeTpaMu 3a0e3MedytoTh TOYHICTh
JIHIAHUX pO3MipiB BUPOOIB, 10 30MpatoThes, y Mexax +0,3 mm.

5. Ha ocHOBI ekcniepuMeHTaIbHUX AOCIIKEHb MPalle3/JaTHOCTI 3’ €JHaHb 0a30-
BUX 1 KoprycHuX eneMeHTiB Y3PII npu cratnuHomy 1 AMHAMIYHOMY HaBaHTa)KEHHI
(6e33a30pHE 1 KJIMHOBE 3’€JIHAHHS) OJIEPKAHO peAJIbHY KapTUHY PO3IOAiTY Harpy-

JKE€Hb 1 BCTAHOBJICHO 1X MapaMeTpH, sIKi HIKY1 3a JIOMYCTUMI, 110 3a0e3rneuye HeoO-
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X1IHy JKOPCTKICTb, TOYHICTh 1 Mpale3JaTHICTb MPHUCTOCYBaHb, AaHAJIOTIYHY
3’€IHAHHAM B HEPO30IpHUX MPUCTOCYBaHHSIX. BcTaHOBIEHO HAMOLIBII paliOHAIbHI
cnocoOu 3’eqHaHHSA OCHOBHUX ejieMeHTIB Y 3PII.

6. 3anpononoBana KoHCTpYKIlisg Y 3PII po3mmproe TEXHOIOTIYHI MOXKIMBOCTI 1X
3aCTOCYBAHHS JIJISl PI3HUX THUIIB 301pHUX KOHCTPYKIIH, T03BOJISIE 3HU3UTH BUTPATH 1
TEPMIHM MITOTOBKY BUPOOHHUIITBA HOBUX BUPOOIB B yMOBaX 0araTOHOMEHKJIATYpHUX
CepiHUX MamMHOOYAIBHUX BUPOOHUUTB. Pe3ynbraTu AucepTauiitHoi po6oTH BIpO-
Ba/KCHI Ha JIBOX IMAMPUEMCTBAX Y KpaiHu.

HaykoBa HOBM3HA OTpMMAaHMX pe3yJbTaTiB. Ha 0CHOBI cucTemMHOro anamizy i
y3arajbHEHb JOCBIly MPOEKTYyBaHHS 00OPOTHOIO TEXHOJOTIYHOIO OCHAIlIEeHHs cho-
PMYJIbOBaH1, OOTPYHTOBAHI, TEOPETUYHO 1 TPAKTUYHO PO3POOJIEHI MPUHIIMIIK BU3HA-
YEeHHsI palllOHAIBHUX KOMITIOHOBOK Ta MapaMeTpiB €JIEeMEHTIB yHIBEpcaabHUX 301pHO-
pO30ipHUX TEepeHaIaro/KyBaHUX MPUCTOCYBaHb, 110 3a0€31eUyI0oTh AKICTh CKJIa/IaH-
Hsl BUpPOOIB, SIKI MAlOTh HEPO3’€MHI 3’€IHAHHS, B YMOBax CEpiifHOro 0araTOHOMEHK-
JaTypHOro BUpOOHUITBA. /{7151 1poro:

— oTpuMajia MOAAJIbIIMNA PO3BUTOK CHCTeMaTH3alis Ta YHi(iKalis KOMIIOHY-
BaJIbHUX CXeM 0OOPOTHOTO TEXHOJOTIYHOTO OCHAIICHHS, IO a0 3MOTY yAOCKOHa-
JIUTU KOMIIOHOBKH YHIBEpCaJbHUX 301pHO-PO30IpHUX MEepeHANaroKyBaHuX MPUCTO-
CYBaHb IIJISXOM JOMOBHEHHS] KOMIUJICKTY €JIeMEHTaMU HOBOT KOHCTPYKIIT /i e(ek-
TUBHOTO BUKOPUCTAHHS 1X y cepiiiHOMY 0araTOHOMEHKJIATypHOMY BUPOOHUIITBI;

— YIOCKOHAJIEHO CTPYKTYPY KOPITYCHHUX €JIEMEHTIB MPUCTOCYBAaHb Ta BU3ZHAYECHO
iX palioHaJIbHI MapaMeTpH, siKl 3a0€3MeUy0Th TEXHOJIOTTYHY THYUYKICTh Ta €(hEeKTHUB-
HICTh BUKOPUCTAHHS B YMOBAaX CEpIMHOTO OaraTOHOMEHKJIATYPHOTO BUPOOHUIITBA;

— OOTpYHTOBAaHO YMOBH CHJIOBOi B3a€MO/Iii €JIEMEHTIB Y KOMIIOHOBKAX YHIBep-
CalbHUX 301pHO-PO3OIPHUX MPUCTOCYBAHb MPH CKJIAJaHHI BUPOOIB, 110 MalOTh He-
P03’ €MHI 3’€THAHHS,

— BIIEpIIe OTPUMAHO AHATITHYHUN BUPA3 JIJIsl €KBIBAJICHTHOI YKOPCTKOCTI 6a30BUX
TUTAT TIPUCTOCYBAHb 1 BU3HAYCHO 3 YPaxXyBaHHIM iX HAIMPYKEHO-IePOPMOBAHOTO CTaHY
OCHOBHI F€OMETPUYHI MapaMeTpH Ta CTYIIHb iX BIUIUBY HA MILHICTh 1 )KOPCTKICTb, L0

JI03BOJIsIE 320€3MeUNTH HEOOX1THY SIKICTh CKJIAJIaHHS Ta TPUBATY Mpale3aTHICTh;
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— BIIEpIIIE 3alIPOIIOHOBAHO CHCTEMY OaraToKpHUTEpialbHOrO BUOOPY palioHab-
HUX KOMIIOHOBOK Y 3PII 3 KOMIUIEKTY, JOMOBHEHOI'O €1€MEHTaMU HOBOI KOHCTPYKIIIi,
Ta BU3HAYEHO iX MPUEAHYBAJIbHI PpO3MIPH 3 YypaxyBaHHSM KOHCTPYKTHBHO-
TEXHOJIOTTYHUX OOMEXEHb 1 YMOB €KCIUTyaTallii MpUCTOCYBaHb.

IIpakTH4YHe 3HAYCHHS OTPMMAHHUX Pe3yJIbTATIB [1OJIATA€ Y HACTYITHOMY:

— YIAOCKOHAQJIEHO MPHUHIMIIOBY KOHCTPYKIIIIO YHIBEpCAIbHUX 301pHO-pO30IpHUX
PUCTOCYBaHb 13 BUKOPUCTAHHSIM HOBUX €JIEMEHTIB KOMIIOHOBOK 1 KOHCTpPYKIIi Oa-
30BUX IUIUT, 110 33/10BOJIbHSE€ BUMOTaM CEPIHOrO BUPOOHUIITBA;

— po3po0JIeHO 1 BIPOBAKEHO METOJMYHI Ta MPAKTUYHI peKOMEeHAAIli 11010
BU3HAYCHHS OCHOBHUX KOHCTPYKTHMBHUX IapaMeTpiB yHIBEpCaIbHUX 301pHO-
PpO30ipHUX MIPUCTOCYBAHD 1 IX pallilOHAIBHUX 3HAYEHb;

— BHU3HA4Y€HO 00JacTh €(hEKTUBHOTO 3aCTOCYBaHHS 3alPOIOHOBAHUX KOMIIOHO-
BOK YHIBEpCaJIbHUX 301pHO-PO30IpHUX MPUCTOCYBAHb;

— BU3HAYEHO TEXHIKO-€KOHOMIYHY €()EeKTHUBHICTh 3aCTOCYBaHHS YHIBEPCAIbHUX
301pHO-PO30IPHUX TPUCTOCYBAHb.

Knrouosi cnosa: TeXHONOTIUHUN MpOLEC CKIAJAaHHS BUPOOIB, cepiiiHe BHUPOO-

HUIITBO, HEPO3’€MHI 3’ €IHAHHS, IEPEHAIATO/IKYyBaH1 MPUCTOCYBAHHS, SIKICTh, TOYHICTb.
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ANNOTATION

Bondar O.V. Technological assurance of the quality of non-detachable joints us-
ing re-adjusting devices in the conditions of serial production.— Qualification scien-

tific work with the manuscript copyright.

Thesis for the degree of Candidate of Engineering Sciences (Doctor of Philo-
sophy) in specialty 05.02.08 "Manufacturing engineering” (131 — Applied Mechan-
ics). — National Technical University "Kharkiv Polytechnic Institute”, Kharkiv, 2018.

The dissertation is devoted to the solution of scientific and technical problems to
ensure the quality assurance of products by having integral connections, expanding
technological possibilities and increasing the efficiency of universal collapsible re-
configurable devices in the conditions of serial multi-nomenclature production.

This work is for the first time considering in modern conditions of machine build-
ing the question of an integrated, scientifically grounded approach to the development
of designs of universal collapsible reconfigurable devices and the reliable determina-
tion of their main structural, technological and operational parameters, which provide
long-term performance and quality of products that have undivided connections.

The purpose of the dissertation is to ensure the quality of assembling products
that have undivided connections by determining the rational parameters of the ele-
ments of universal collapsible reconfigurable devices and the patterns of their layout
while ensuring technological flexibility and high efficiency of operation in the condi-
tions of serial multi-nomenclature production.

To achieve the goal, the following tasks were formulated:

— to investigate the operating conditions of technological equipment for the as-
sembly of products which are having undivided connections, to identify the features
of the structures of reversible devices and to establish requirements for the definition
of rational parameters of elements and layouts, which ensure the efficiency of opera-
tion in the conditions of serial multi-nomenclature production;

— to improve the layout of the universal collapsible reconfigurable devices by

adding elements of the new construction, which will provide the necessary quality of
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assembly of non-detachable joints of products and technological flexibility of assem-
bly equipment in the conditions of serial multi-nomenclature production;

— to investigate the stressed-deformed condition of the base plates of universal
collapsible devices of a new construction and the ability to connect the elements of
such devices;

— based on the performed researches, to develop methodological and practical
recommendations for determining the rational parameters of elements of universal
collapsible devices and assemblies from them of effective technological equipment
for assembly of products having undivided connections;

— test the results and introduce them into production.

The introduction substantiates the relevance of the dissertation, formulates the
purpose and objectives of the research, examines the object and subject of the re-
search, establishes the scientific novelty and the practical significance of the results
obtained, the personal contribution of the applicant, provides information about test-
ing, publications, structure and scope of work.

The first section is devoted to the analysis of constructions and trends in the
development of collapsible devices, construction methods, calculation and state of
research of these devices, as well as theoretical and experimental methods used in the
study of the stress-strain state of equipment.

Recently, the development of tools for technological equipment clearly follows
the tendency of transition from traditional devices to over-the-hooded devices as
more flexible and progressive. Improving the efficiency of equipment in the condi-
tions of multi-nomenclature serial production is achieved by improving the design of
universal assembly collapsible devices in order to create a widely versatile reusable
equipment.

The second section analyzes the operating conditions, requirements for con-
structs and criteria for evaluating the parameters of universal collapsible devices.

The basic criteria of the estimation of the working capacity of adaptations are
determined. Structural changes in base and support-case elements of adaptations have

been made, the characteristic and distinctive feature of which is the presence in the
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body of the elements of universal collapsible reconfigurable devices through the
grooves.

The ways of connecting and fixing the elements of the universal collapsible re-
configurable devices are proposed for ensuring the maximum level of assembly of the
layouts, and the conditions of the force interaction of the elements of the new con-
struction in the arrangements of the devices are grounded.

The third section presents the methodology and results of theoretical researches
of base plates of universal collapsible devices.

An analytical expression for the equivalent stiffness of base plates is obtained.

The distributions of displacements and stresses in the base plates of the universal
collapsible reconfigurable devices under different load patterns, as a function of the
change in their construction parameters, have been theoretically investigated.

Depending on the stress-strain state, the basic geometric parameters of the ele-
ments and their degree of influence on the strength and stiffness of the reconfigurable
devices are determined.

In the fourth section, the method and results of experimental studies of work-
ability and stress-strain state of the connecting units of support-housing elements and
base plates, as the most important elements of universal collapsible devices, are giv-
en.

The obtained results allowed to clarify the data of previous theoretical research-
es, to work out and formulate recommendations on the choice of optimal parameters
of universal collapsible devices.

The fifth section presents the results of industrial tests of reconfigurable univer-
sal collapsible devices, calculations of technical and economic efficiency of the use
of these devices and the results of their industrial implementation.

In accordance with the set goals and tasks in the work the following results
were obtained:

1. In the systematic analysis of the scientific and technical problem, it has been
established that the layouts of the universal collapsible devices of different series

should have the unity of the basic construction and relative equilibrium, long-term
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efficiency, and their elements should be interchangeable with a high degree of unifi-
cation. The efficiency of the layout of the devices is regulated by the strength and
stiffness of the base plates, as well as the reliability of the joints of the structural el-
ements.

2. With a view to improving the layout of the universal collapsible reconfigura-
ble devices to improve their technological flexibility, workability and efficiency in
the use of serial multi-nomenclature production, a new conceptual design of the col-
lapsible devices is proposed, the characteristic features of which are the presence in
the body of the elements of the through grooves and fastening-clamping elements in
the form of undisturbed finger and wedge unions.

3. In the study of the stress-strain state of the base plates of the proposed struc-
tures, the patterns and the maximum values of vertical displacements and equivalent
stresses in the places of application of bending moments for the most common layout
schemes of adaptations are determined.

4. On the basis of theoretical studies of perforated base plates, the influence of
their basic geometric parameters on the stress-strain state is determined. The degree
of influence of structural elements on the stiffness and strength of base plates is de-
termined, rational proportions of their geometric parameters are determined.

The stiffness and durability of the base and support-housing parts of the uni-
versal collapsible reconfigurable devices with the established rational structural pa-
rameters ensure the accuracy of the linear dimensions of the products collected,
within £0,3 mm.

5. On the basis of experimental research of the efficiency of the connections of
the base and case elements of the universal collapsible devices with static and dynam-
ic load (unmanned and wedge connection), a real picture of the voltage distribution is
obtained and their parameters are set lower than the permissible ones, which provides
the necessary stiffness, accuracy and the performance of adaptations, similar to the
connection in collapsible fixtures. The most rational ways of connecting the main el-

ements of the collapsible devices are established.
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6. The proposed of universal collapsible devices constructions expands techno-
logical possibilities of their application for various types of prefabricated structures,
which allows to reduce costs and timing of preparation of production of new products
in the conditions of multi-nomenclature serial machine-building productions. The re-
sults of dissertation work are implemented at two enterprises of Ukraine.

Scientific novelty of the obtained results. On the basis of system analysis and
generalizations of the designing experience of circulating technological equipment,
the principles of the definition of rational layouts and parameters of elements of uni-
versal collapsible devices, removable adaptable devices, which provide the quality
assembling of products having integral connections, in the conditions, are formulated,
substantiated, theoretically and practically developed in terms of serial multi-
nomenclature production. For this:

— further development of the systematization and unification of compilation
schemes of reversible technological equipment, which made it possible to improve
the layout of universal collapsible reconfigurable adaptations by completing the kit
with elements of a new construction for their efficient use in serial multi-
nomenclature production;

— the structure of the case elements of the devices has been improved and their
rational parameters are determined, which provide technological flexibility and effi-
ciency in the conditions of serial multi-nomenclature production;

— the conditions of the force interaction of the elements in the layouts of the
universal collapsible devices during the compilation of products having integral con-
nections are substantiated,

— for the first time an analytical expression for the equivalent stiffness of base
plates has been obtained and the basic geometric parameters and their degree of im-
pact on durability and stiffness are determined taking into account their stress-strain
state, which ensures the required quality of assembly and long-term efficiency;

— for the first time a system of multicriteria choice of rational layouts of univer-
sal collapsible reconfigurable devices from a complete set supplemented by elements

of a new construction was proposed, and their attachment sizes were determined tak-
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ing into account structural and technological constraints and operating conditions of
adaptations.

The practical value of the results obtained is as follows:

— the basic construction of universal collapsible devices with the use of new el-
ements of the layout and construction of the base plates, which satisfies the require-
ments of serial production, has been improved,;

— methodological and practical recommendations for the determination of the
basic construction parameters of universal collapsible devices and their rational val-
ues have been developed and implemented,

— the area of effective application of the proposed layouts of universal collapsi-
ble devices;

— techno-economic efficiency of application of universal collapsible devices has
been determined.

Keywords: technological process of assembly of products, serial production,

non-detachable connections, adjustable adaptations, quality, accuracy.
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