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Abstract

The overview and analysis of the issue of computer integrated technologies application in automated design
engineering of preparation of production of national civil aircrafts have been made. Basic principles of such
technologies’ application as one of the conditions of providing high-productive aircraft-building production have been
proposed.
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L. Introduction technological operations are shown digitally over the

Computer-aided technologies of virtual reality and
visual simulation have been applied in leading
foreign aircraft-building companies since 80ies.
Currently, similar systems are widely used in the
process of designing, technological preparation of
production and in the shop-floor production of
aviation equipment.

One of the pioneers in applying virtual reality in
the aircraft-building industry is the Boeing
Company. Virtual reality systems in the Boeing
Company are used at all stages of the aeronautical
products life cycle starting from the concept design,
engineering and technological elaboration of the
construction and finishing with visualization systems
for consumers of the corporation’s products. Virtual
reality systems used in the corporation are the
products of their in-house design.

2. Analysis of the latest research and publications

The Boeing Company is also a pioneer in the new
area — the argumented reality (AR, augmented
reality) systems. This class of systems is designed to
combine real world objects and digital models. By
way of example of practical application of this
technology in aircraft-building, the mold-loft free
and reference standard-free aggregate assembling of

real product in the workshop on specialized glasses
of an assembly worker or on his mobile terminal.

The AR-technologies are commonly used in the
aggregate assembly process of aeronautical
products, their operation, maintenance and repairs.
Besides the Boeing Company, the virtual reality
technologies are widely wused in aircraft
manufactures like Airbus, Embraer, Dasso aviation
and other major aircraft manufacturing companies.

The works [1-4] and other have greatly
contributed in development of theoretical grounds
of building automation systems and achieving
practical results in certain areas of technological
preparation of production.

The works were carried out in the areas as
follows:

- automation of design of manufacturing
processes;

- automation of NC code development for the
equipment with computerized numerical control,

- automation of design for technological
equipment;

- visualization and verification of automated
processing processes;

- automation of preparation and adjustment of
the tool;
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- implementation of systems of distributed
control of the equipment with computerized
numerical control;

- automation of tests results control and
processing.

Significant results have been achieved in
automation of technological preparation of
production of aeronautical parts by methods of
excessive metal removal, since the key operations
of mechanical treatment have been well formalized
and are easy to be modelled by graphic solid-body
images. The equipment with computerized
numerical control is used in the aircraft-building
industry in several areas: to produce parts,
equipment and forms and sizes medium.

The scientists of the National Aerospace
University named after N.E. Zhykovskyi “Kharkiv
Aviation Institute” have made considerable
progress in development of theoretic aspects and
implementation of informational technologies in
the national aircraft engineering. Back in 90ies of
the previous century, the computer-aided
technology at an assembly plant in the part of
modelling and optimization of aircrafts assembling
was applied by this author [5]. Since the early
2000ies, the National Aerospace University named
after ~ N.E. Zhykovskyi  “Kharkiv ~ Aviation
Institute” saw extensive implementation of
scientific researches, which resulted in qualifying
papers release [6-7].

The works [8-9] summarize the researches in
the field of technological preparation of production
in the context of discretely instable programs of
aircrafts production existing in the early 2000ies.

The work [8] shows the new concept of
technological preparation of aircraft production
under conditions of dependent receipt of connected
parts sizes, with such concept being based on
analytical reference standard generated by
engineering computer-aided software. Under this
concept the methodologies of technological
preparation of production have been developed for:

- parts manufactured by technology of primary
fabrication;

- parts manufactured by stamping of composite
materials;

- band heating elements of anti-icing system of
the stabilizer block of An-140 aircraft.

These methods allowed for considerable
reduction of the time for mastering serial
production of An-140.

In [9] for the first time in the field of
technological preparation of production based on

systemic approach, the method and fundamentals
of technological preparation of production of
aircraft manufacturing in the discretely unstable
output programs have been developed, and it was
proven that to improve the efficiency of
technological preparation of serial production in
the conditions given, the mold-loft and template
method of copying of forms and sizes should be
replaced with the method based on using the
equipment with computerized numerical control
and analytical reference standard.

Strict definitions of the concepts «collectiony»
and «interchangeability» are given, differing from
the existing ones. «Collection» is considered as the
basic concept and «interchangeability» as resulting
from «collection». New concepts have been
introduced - such as «analytical standardy», the
manufacturability triad «design - technology —
production — volumey, the quality level triad
«personnel - technical process - equipment», which
make it possible to set more accurately the tasks of
technological preparation of production.

For the first time, the criteria for the
applicability of dependent and independent
formation of the size of the assembly chain section
were obtained.

The paper [6] is devoted to the problems of
preparation and organization of aviation
procurement and stamping production based on
CALS-technologies. It explores and develops
information models and algorithms for an
integrated system of automation equipment design
for technological preparation of blank and
stamping processes of a modern aviation enterprise
production in the context of a single information
space.

Further development was given to the
development of systems for intellectual support of
technological decision-making in the creation of
basic automation equipment for technological
preparation of production in a single information
space, as well as the basics of their operation in
modern aviation enterprises with an assessment of
technical and economic efficiency.

Numerous publications of the author are
summarized in the paper [7] into a single scientific
complex of studies on automated aggregate
assembly of aircraft structures under conditions of
pilot and single production. This work developed
the concept of assembly production, a fuzzy-
multiple approach to the robotization of the
assembly of an airframe. The author conducted
experimental studies of specialized re-adjustable



62 ISSN 1813-1166 print / ISSN 2306-1472 online. Proceedings of the National Aviation University. 2019. N1(78): 60—64

devices with numerical control and assembly
process using robotic systems, adjusting the
duration of the automated assembly process, as
well as analyzed the economic efficiency of using
automated aggregate assembly.

Analysis of these and other works allows us to
state that they mainly formulated the concept and
methods of developing an integrated system of
interaction in real and virtual space with other
subsystems of information support for the design
and manufacture of high-quality aircraft units in a
limited time frame with fixed costs.

In addition to these works, the discussed
scientific direction was further expanded and
developed in the works of Ukrainian researchers,
in particular in papers [10-12].

The implementation of the principles and
means of systemic application of integrated CAD
technologies in CAD / CAM / CAE / PLM and
virtual reality systems for technological planning
of aggregate-assembly production of civil aircraft
in the domestic aircraft industry at ANTONOV
Company is carried out by the author of this
publication.

It should be noted that the highly efficient
production of civil aircraft is possible with concept
and methods of using the basic principles of full
intensive information support of technological
processes implementation, first of all:

- the principle of system application of
integrated information technologies of computer-
aided design and virtual implementation systems
for technological production planning;

- the principle of advanced launching into mass
production of new aircraft and their modifications;

- the principle of using the equipment of the
pilot production at the initial stage of the series.

The implementation of these principles seems
to be the immediate problem.

The first of these principles integrates the
determining components that form a single
information space:

- methodology for the implementation of the
system for designing and manufacturing devices
during technological preparation of production in
the virtual reality mode;

- the concept of using the software and
technology complex in a virtual reality
environment;

- the concept and methodology for designing
the equipment for assembly plants based on an
electronic design and technological layout in

CAD/CAM/CAE/PLM
environments.

The concept and methods of using these three
principles seem to be productive for the
implementation of highly efficient production of
civilian domestic aircraft.

Undoubtedly, this complex task is an essential
part of the global multidimensional problem of
scientific support for the creation of domestic civil
aircraft, which, according to flight performance,
correspond to world standards and are competitive
in sales and services [13].

and  virtual  reality

3. Conclusions

A brief analysis of the wuse of computer
technologies of virtual implementation and
simulation of technological processes of design
and technological preparation of production of
foreign aircraft and in domestic practice was done.
The basic principles are formulated: system
application of integrated information technologies
of  computer-aided design and  virtual
implementation  systems for  technological
production planning; advanced launch into mass
production of new aircraft or their modifications;
use of equipment of pilot production at the initial
stage of the series.

The implementation of these principles is the
immediate problem of the formation of a highly
productive production of domestic civil aircraft.

References

[1] Avtomatizirovannaia sistema proectirovaniia
tehnologicheskih ~ prozessov mehanicheskogo
proizvodstva / V.M. Zarubin, N.M. Kapustin,
V.V. Pavlov s dr. — M.: Masinostroenie, 1990. — 247
p. (in Russian).

[2] Shpur G. Avtomatizirovannoe proektirovanie
v mashinostroenii / G.Shpur, F.Krauze. — M.:
Mashinostroenie, 1988. — 648 p. (in Russian).

[3] Tehnologicheskaia podgotovka  gibkih
proizvodstvennyh  system /  S.P. Mitrofanov,
A.D. Kulokov, ON.Miliaev 1 dr. - M.
Mashinostroenie, 1987. — 352 p. (in Russian).

[4] Norenkov LP. Informatsionnaia podderzhka
naukoemkih izdeliyy. CALS — tehnologii /
I.P. Norenkov, P.K. Kuzmuk. — M.: Iz-vo MGTU im.
N.E. Baumana, 2002. — 320 p. (in Russian).

[5] Babushkin A.l. Modelirovanie I optimizatsiia
sborki letatelnyh apparatov / A.L. Babushkin. — M.:
Mashinostroenie, 1990. — 240 p. (in Russian).



V. Chitak. Principles of Advanced Computer-Aided Technologies Application in Informational Support of Technological 63

Preparation of Production of National Civil Aircrafts

[6] Zaitsev V.E. Podgotovka I organizatsiia
aviatsionnogo zagotovitelno-shtampovochnogo
proizvodstva na osnove CALS-tehnologiy. —
Dis...doct.teh.nauk:05.07.02 -  proektirovanie,
proizvodstvo 1 ispytaniia letatelnyh apparatov //
Nats.aerokosm. un-t im. N.E. Zhukovskogo “HAI”. —
Harkov, 2011. — 351 p.

[7] Voronko V.V. Nauchnye 0snovy
avtomatizirovannoy sborki aviatsionnyh konstruktsiy
v usloviiah opytnogo I edinichnogo proizvodstva. —
Dis...doct.tehn.nauk: 05.07.02 — proectirovanie,
proizvodstvo 1 ispytaniia letatelnyh apparatov //
Nats.aerokosm.un-t im. N.E. Zukovskogo “HAI”. —
Harkov, 2014. — 306 p. (in Russian).

[8] Mialitsa A.K. Tehnologicheskaia podgotovka
aviatsionnogo  proizvodstva  pri  zavisimom
obrazovanii razmerov detaley s ispolzovaniem
inzhenernyk kompiuternyh sredstv. — Dis.kand. tehn.
nauk: 05.07.04 — tehnologiia proizvodstva letatelnyh
apparatov /! Nats.aerokosm.un-t im.
N.E. Zukovskogo “HAI”. —Harkov, 2001. — 160 p.
(in Russian).

[9] Mialitsa A.K. Tehnlogicheskaia podgotovka
samoletostroitelnogo  proizvodstva v  usloviiah
diskretno-nestabilnyh programm vypuska izdeliy. —

Dis...doct.tehn.nauk:  05.07.04 —  tehnologiia
proizvodstva letatelnyh  apparatov  // OAO
B. TI'. YUirak

“Ukrainskiy NII aviats. tehnologii”. — K., 2003. — 260
p. (in Russian).

[10] Bychkov S.A. Issledovaniec I razrabotka
novyh tehnologiy agregatno-sborochnogo
proizvodstva grazhdanskih samoletov /
S.A. Bychkov, V.A. Matvienko, G.N. Romanovich //
Tehnologicheskie sistemy. —2013. - Ne1(62). — P. 71-
78. (in Russian).

[11] Obespechenie sootvetstvia novyh tehnologiy
agregatno-sborochnogo proizvodstva grazhdanskih
samoletov trebovaniiam Aviatsionnyh pravil /
G.A. Krivov, V.A. Matvienko, Y.M. Tarasov,
A.G. Gromashev // Nauka 1 tehnologii v
promyshlennosti, 2012. - Ne2. — P.60-67. (in
Russian).

[12] Sovremennye tehnologii  agregatno-
sborochnogo proizvodstva samoletov / A.L. Pekarsh,
Y.M. Tarasov, G.A. Krivov i dr. — M.: Agraf-press,
2006. — 303 p. (in Russian).

[13] Chitak V.G.  Analiz
sostoianiia informatsionnoy podderzhki
avtomatizirovannyh  tehnologicheskih  sydov /
V.G. Chitak // Voprosy proectirovaniia |
proizvodstva  konstruktsiy letatelnyh apparatov:
sb.nauch.tr. Nats.aerokosm. un-ta
im.N.E. Zhukovskogo “HAI”. — Vyp. 3(95). — H,,
2018. — P. 7-20. (in Russian).

sovremennogo

IpuHuunm peaizanii cyyacHMX KOMII'IOTEPHUX TEXHOJIOT B iHopmaniiiniil nixTpuMui
TeXHOJIOTiYHOY MiArOTOBKY BUPOOHMUTBA BITYM3HAHUX HUBLILHUX JITAKIB
Il «<xAHTOHOB», Byn. Akanemika Tymonesa, 1, Kuis, Ykpaina, 03062

E-mail: Chitak@antonov.com

Ilpogederno oens0 i aumaniz cmawy npobaemu peanizayii KOMN'IOMepHUX [HMeZPOBAHUX MEXHON02il

asmomamu3o06ano2co  NpoeKmyedaHHsl nio2omoexu

3anpononosano ocHO6HI

BUPOOHUYMEA — BIMYUSHAHUX — YUBIIHUX — JIIMAKIG.

npuHyunu  peanizayil yux MexHoAo2ill AK O0O0HA 3 YMO8 3a0e3neveHHs

BUCOKONPOOYKIMUBHO20 NiMAK00Yi6H020 8UPOOHUYMEA.

KarouoBi ci10Ba: IUBiIIBHI JIITaKK; TEXHONOTIYHA MArOTOBKA BUPOOHMIITBA; KOMIT'IOTEpPHI Ta iHpOopMaLiiii

TEXHOJIOT1T; MPUHIMIIN peatizamii

B.T. Yurak

IIpuHIUNBI peaTu3anuy COBPeMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIT B MH(OPMaNMOHHOI MoJiepKKe
TeXHOJIOTN4YeCKOl MOAT0TOBKH NMPONU3BOACTBA 0TeYeCTBEHHBIX IPAXKAAHCKIX CAMOJIETOB
I'TT kAHTOHOB»Y, yn. Akanemuka Tynonesa, 1, Kues, Ykpauna, 03062

E-mail: Chitak@antonov.com

HpoeedeH 0630p U dadaiuz CoCmosHus I’Zp06ﬂ€]l/lbl peanuzayuu  KOMNbIOMEPHLIX UHMESPUPOBAHHbLX
MexHoN02Ull asmomamu3upoeanHoco NnpoeKmupoeanusl n0020MOoBKU npoua@odcm@a ome4ecmeeHHblX
ZpCIDdeaHCKUX camojiemose. Hpe()/lOOfC@Hbl OCHOBHblE NPUHYUNDbL pealu3ayuu 3mux MexHono2ull Kak 00HO U3
yCJZO@T/ITJ obecneuenust GbZCOKOI’ZPanKmMGHOZO CamonemocmpoumeilbHoco npoua@odcm@a.



64 ISSN 1813-1166 print / ISSN 2306-1472 online. Proceedings of the National Aviation University. 2019. N1(78): 60—64

KirodeBble c10oBa: rpak1aHCKHUE CaMOJIEThI; TEXHOJIOTHYECKas MOAT0TOBKA ITPOM3BOCTBA; KOMITBIOTEPHbIE
1 MH(QOpMAIMOHHBIE TEXHOJIOTHI; MPUHIIMITHI PEATU3aIIH

Vitalii Chitak (1969). Vice President (of Production) of ANTONOV Company
Education: Kharkiv Aviation Institute, (1993)

Research area: aircraft industry

Publications: 8

E-mail: Chitak@antonov.com



