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1. HayKOBi 0CHOBM aBTOMaTHU30BaHOIO CKJIa[AHHA aBiallilHUX KOHCTPYKLiM B yMOBax JOCJIZHOTO Ta ONUHUYHOTO

BUPOOHULITBA

2. Scientific basics of the automated assembly of aircraft structures under pilot and one-off production

Pedepar:

1. O6'eKT - ckyIamaspHe BUPOOHUIITBO aBial[iiHMX KOHCTPYKLil; MeTa - HiiBUIeHHS e(PEeKTUBHOCTI i CKOpOYeHHs
TEepPMiHiB BUITYCKYy BUPOOIB 32 paxyHOK 3aCTOCYBAaHHS aBTOMaTHU30BaHOTI'O CKJIAJIaHHS B YyMOBaxX KOMIT'IOTEPHO-
iHTerpoOBaHUX TEXHOJIOTI i pOOOTU30BAaHUX CUCTEM 3 YPaXyBaHHSIM OOCATY BUIYCKY JIiTaKiB; METOIM - aHAJI3 i
CHUHTE3 TEXHOJIOTIYHUX MIPOLECIB aBiallifflHOro CK1a4aIbHOTO BUPOOHUIITBA HA MifCTaBi KOMII'IOTEPHOTO
MO/JIEJIIOBAHHS IIPOLIECIB aBTOMATHU30BAHOTO CKIIIAHHS €JIEMEHTIB KOHCTPYKILii, METONIM iH)KE€HEPii KBAHTIiB 3HAHb,
IITYYHOTO {HTEJIEKTY 1 €eKCIIEPTHUX OLIiHOK, Teopisl rpadiB, KOMIIOTEPHE MOJEIOBAHHS CJIA0KOCTPYKTYPOBAaHUX
33,4 3 HETIOBHOTOIO HASBHUX 3HAaHb B YMOBAX AiajlOry 3 TEXHOJIOTOM-€KCIIEPTOM. EKCIIepuMeHTaIbHi JOCTiIKEHHS
IIPOBOJAMJIACS HA CEPTUQPIKOBAHOMY 00JIaJJHAHHI; IPAKTU4HI Pe3yJIbTaTU - 3alIpONOHOBaHO KOHCTpyKuii CIIIT 3 YITY,

1110 BUKOPUCTOBYIOTbCS /1151 6a3yBaHHsI AeTajlel aBialiiHUX KOHCTPYKIil 32 aBTOMAaTU30BaHOTO CKJIaIaHHS,



PO3p0o6JIeHO 1 peani3oBaHO aJIrOPUTMU BUKOPUCTAHHS CUCTEM IITYYHOTO iHTEJIEKTY IJ1s1 32CTOCYBaHHS Y CTPYKTYPi
aBTOMAaTH30BAHOTO CKJIAJIaHHS JIiTaKiB, 3aIIPOIIOHOBAHO aJITOPUTMU i CTPYKTYPY IIPOrPaMHOro 3ab6e3redeHHs A1
Bidyasiizallii aBTOMaTU30BaHOTr0 CKJIAaHHS aBiallilHMX KOHCTPYKLiM, 3alIPOIIOHOBAHO QJITOPUTM, L0 IO3BOJISIE HA
eTalli IPOeKTyBaHHS MaKCUMAaJIbHO YHi(iKyBaTy TEXHOJIOTIYHUI NIPOLEC aBTOMATM30BAHOTO CKJIAJIAaHHY JIiTaka 3
BUKOPHCTaHHIM POOOTHU30BAaHMX CHCTEM; HOBM3HA - BIIEPIIE PO3PO6JIEHO KOHIEMI{I0 aBTOMATH30BAHOTO
CKJIaJlaHHS aBiallilHUX KOHCTPYKIIi¥l 3 BUKOPUCTaHHSIM METOJy CKJIaZJaHHS 3a BipTyaJlbHUMU 6a3amMu i
BuKopucTaHHsaM CIIIT 3 YITY, a TakoxX poOOTOTEXHIYHUX CUCTEM, BIIEPIIE 3alIPOIIOHOBAHO Ta HAYKOBO
OOrpYHTOBAaHO METOJ, CKJIAJIaHHS 3a BipTyaJbHUMU 6a3aMy, BIEpIIe PO3POOJIEHO y3araJlbHEHUN TEXHOJIOTIYHNN
Miaxiz, M0 J03BOJISIE PO3POOUTH MPOTrpaMHO-anapaTHe 3abe3redeHHs MPOLeCiB CKIAIaHHS aBiaiiHuX
KOHCTPYKIIi#i, yAOCKOHAJIEHO MiAXif 10 106yL0BU MOZEJ CBiTY iHT€JIEKTYallbHOTO poO0Ta-CKJaJalbHUKa
KOHCTPYKIIi# JIiTaka, yJOCKOHAJIEHO OpraHisalilo CKIafa/bHUX NIPOLECIB Ha JIiITAKOOYAiBHOMY MiIIPUEMCTBI 3
BHUKOPHCTaHHIM POOOTOTEXHIYHMX CUCTEM, OTPMMAB [IOAAJBIINI PO3BUTOK METO, PO3PaXyHKY KPUTEPIil0
onTuMizallii palioHaIbHOI BUPOOHUYOI CTPYKTYPH CKJIaJaJIbHUX 1[€XiB B yMOBaX JOCJiZHOTO i OAUHUYHOIO

aBialiiiHoro BUpo6HuLTBa. ['any3b - aBiabylyBaHHS.

2. The subject of the study is the aircraft design assembly factory. The purpose of the study is to increase the
efficiency and to reduce the production time owing to the application of automated assembly with the use of
computer-integrated technologies and robotic systems considering aircraft output volume. Research methods
include the process operation analysis and synthesis of the aircraft assembly factory based on computer
simulations of the automated assembly of structural elements, the methods of quantum knowledge engineering,
the artificial intelligence and expert analysis, the graph theory, the computer modeling of semi-structured
problems with the incompleteness of existing knowledge while having a dialogue with a tooling engineer.
Experimental studies were carried out with the use of certificated equipment. The following practical results have
been obtained. The structures applying the specialized re-adjustable devices with CNC intended to base parts of
aircraft structures while being under automated assembly are designed. The algorithm of using artificial
intelligence systems for application in the airframe structure automated assembly is developed and implemented.
The algorithm of using artificial intelligence systems for application in the process of aircraft automated assembly
is also designed and implemented. Software algorithm and structure for the purpose of visualization of aircraft
structures automated assembly are proposed. The algorithm allowing the unification of manufacturing processes
of automated aircraft assembly with the use of robotic systems up to the limit is described. The novelty of the
study is as follows. The concept of automated assembly of aircraft structures using the virtual bases assembly
method and applying the specialized re-adjustable devices with computer numerical control (CNC) as well as
applying robotic systems was developed for the first time. For the first time the composing method with the use of
the virtual bases is proposed and scientifically proved. For the first time a generalized technological approach is
created that makes it possible to develop the firmware of assembly processes of aircraft structures. The approach
to the world model construction of intelligent assembly robots of aircraft design is improved as well as the
organization of assembly processes at the aircraft design assembly factory using robotic systems. The method of
calculating the optimization criterion for rational production structure of assembly plants for the conditions of
pilot and one-off aircraft production has been further developed. The industrial sector is aircraft building.
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