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obopotax. Y pexumi S 000pOTH B MOMEHT ITEpEMUKAHHS BapilOBAIA MEHIIIC.

BunpoOyBaHHs nepeaHBONPUBITHUX aBTOMOOLIIB Ha 1-1 mepenadi He
BJIABAJIMCSA - MPOBIJHI TEpe/HI Kojeca PO3BAHTAKYBAB MPUKIAICHUN 10 HHUX
MOMEHT, CHJIM 34YETUJICHHS 3MEHITYyBaJINCS, KoJieca mounHaimu OykcyBatu. BA3 2105
He OYKCyBaB, TakK SIK MPUKJIAJCHUNA MOMEHT JIOBaHTaXy€ 3aJiH1 MPOBIJIHI KoJjieca.
Pyuna 3apy0Oka dacy naBana noxuoka 0,2—-0,4 ¢ B TOpiBHSIHHI 3 BiJI€03aIHCOM.

[IInsx po3roHy Ha TPHOX HMXKUMX Iepeaadax 3 3amnacoM ykiangasca B 500 m.
[lnsgx BuGiranHs 3 50 KM/Toj 10 3ynUWHKU JoxoauB jgo 760 m. BimzHaueHo
T1IBUIIIEHA Bapiallisi BHOBIILHEHB MPU MBUAKOCTIX HUXK4YE 20, ocoommBo Hux4Ye 10
kM/4. Haniiinime BumiproBaT nmapameTpu Buoiry 3 50 ado 40 mo 20 xkm/4.

3a maHWMHM PO3rOHY 1 BUOITY BIJHOBJIEHI KPUBI €(EKTHUBHOTO KPYTHOIO
MOMEHTY psiy ABUTYHIB. BoHM n03BosMiM mifiOpaTH €MIipUYHI MOMPABKH, IO
BpaxoOBYIOTh 3MiHa KOH(irypamii KpuUBOi MOMEHTY B 3aJ€KHOCTI BIJ
nepeaBajJIbHOro YKMCia BKIFOUEHOT rmepeaayi.

Onucanuii METOJ 3arajbHOTO J1IaTHOCTYBAHHS MOXXE OYTH BUKOPHCTAHHMA
BOJIISIMH JIETKOBHUX aBTOMOOWIIB JIJISI CAMOCTIMHOI MEPEBIPKU TEXHIYHOTO CTaHy 0e3
3aKyIIBJl JOpOroro ycrarkyBaHHs. OcoOJMBO 3py4HHIl METOJ JUJIsi PYXOMOTO
CKJIaJTy, 110 MPAITIO€ Y BIAPUBI BiJ 0a3 00CIyroByBaHHS, a TAKOXK JIJIsl CTICIMAIIIVH,
y SIKMX TIOTipIICHHS TATOBO-IIBUIKICHIX BIIACTHBOCTEH MOYKE IMPU3BECTH J0 BTPAT
JIFOJICHKUX KUTTIB (aBTOMOO1JT1 IIBUIKOT IOTIOMOTH, TIOYKEXKH1, PSITYBaJIbHI, 8 TAKOX

pyXoMuil ckJiag 30pONHUX CUJI 1 CUIIOBUX CTPYKTYD).

UDC 658.51.012
DISCRETE EVENT MODEL OF THE MOVEMENT OF ABATCH OF
SUBJECTS OF LABOUR ON TECHNOLOGICAL ROUTE
Y. S. Oleynyk, engineer

National Technical University “Kharkiv Polytechnic Institute”

Abstract. The interrelation of the trajectories of the subjects of labour is

analyzed. The trajectories of the movement of subjects of labour on technological
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operations are shown. The main problems of building a discrete-event model of
moving a batch of an subject of labour according to technological operations are
described.

Key words: technological operation, production lines, production process,
technological modules, production management systems, subject of labor,
production cycle.

Introduction. In these papers, the discrete event model of moving a party of
an subject of labour in accordance with technological operations is discussed.

Modern production is a complex process of transformation of raw materials,
materials, semi-finished products and other subjects of labour into finished products
that meet the needs of society.

The combination of all the actions of people and implements carried out at the
enterprise for the manufacture of specific types of products is called the production
process. Activities on the organization of production processes. Diverse production
processes, as a result of which industrial products are created, must be properly
organized, ensuring their effective functioning in order to produce specific types of
high-quality products and in quantities meeting the needs of the national economy
and the country's population.

The organization of production processes consists in uniting people, tools and
subjects of labour into a single process for the production of material goods, as well
as in ensuring a rational combination in space and time of basic, auxiliary and
serving processes.

To ensure the rational interaction of all elements of the production process and
streamline the work performed in time and space, it is necessary to calculate the
production cycle of the product.

The production cycle is called the complex in a certain way organized in time,
the main, auxiliary and serving processes necessary for the manufacture of a certain
type of product. The most important characteristic of the production cycle is its
duration.

The duration of the production cycle is the calendar period of time during
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which the material, the workpiece materials or other processed subject undergoes all
operations of the production process or a certain part of it and turn into finished
products. The structure of the production cycle includes the time of the working
period and the time of interruptions. During the working period, technological
operations and preparatory-final works are carried out. The working period also
includes the duration of control and transport operations and the time of natural
processes. The time of breaks is due to the labour regime, interoperability of the
parts and deficiencies in the organization of labour and production. The operating
cycle is the duration of the completed part of the technological process performed at
one workplace.

Methods for calculating the duration of the production cycle. It is
necessary to distinguish the production cycle of individual parts and the production
cycle of the assembly unit or the product as a whole. The production cycle of a part
Is usually called simple, and the product or assembly unit is called complex. The
production cycle of manufacturing a batch of parts includes not only the operating
cycle, but also the natural processes and interruptions associated with the mode of
operation, and other components. The cycle can be a single operation and multi-
operation. The cycle time of a multi-process depends on how parts are transferred
from operation to operation. There are three types of movement of subjects of labour
in the process of their manufacture: sequential, parallel and parallel-sequential.

Consider the trajectory of the subject of labour (Fig. 1). The trajectory of the
subject of labour is represented by the dependence of its technological position in

processing (the number of processing operations) on the processing time A7 (L)
. We assume that the processing time of the zero detail at the m-th technological

operation is defined as
AT m(tom)=tom —toms
We are interested in the state of each part of the batch received for processing.

If there is a previous batch on the production line, then it is a restriction for

processing the received batch.
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The trajectory of the last detail of the previous batch (tq o,to,1,t0,2:t03:t0.4:--+:to.m)

acts as a specified restriction. It should be noted that the generalized processing time

AT (o) consists of directly from the processing time Az, (¢, m—1) and time of stay

LAV Ve f
| ow g E, | / /' /w .........................
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ton tip t2.0 t3n tan tso t

Fig.1. Trajectories of the movement of subjects of labor on technological operations

The trajectory of the zero detail is the starting point for modelling the state of
the batch received in the machining of details with the presence on the production
line of the previous batch.

Conclusion. We assume that the details arrive at the processing at the first
technological operation with a random interval Aty (t):
{470 (t1,0), ATo(t2,0),-» ATo (L0, ATo (En—1,0)}- Time interval A7, (¢;,) is the time
interval between receipt events (j-1) -th and j-th part in the queue for processing at
the first technological operation. It is shown that the parameters of the
controlled production process are quantities whose behaviour, as a rule, is due to the
transfer of technological resources to the subject of labour. The state of the
production process parameters is determined by the state of the parameters of a large
number of subjects of labour that are at different stages of processing when

performing operations on the technological route. To derive non-stationary equations
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of state parameters of a production line operating in transient conditions, the

equation of motion of subjects of labour is obtained.
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YK 004.021
OBb30P METOAOB U AJITOPUTMOB OINPEAEJIEHUA CKOPOCTH
TPAHCHOPTHBIX CPEJACTB 110 JAHHBIM BUJIEOAHAJIMTUKH
B.A. TUMOHUH, K.T.H., C.H.C., 101. Ka(). KOMIIBITEPHbIX TEXHOJOI U U
Mexarponunku, XHAJY
Jlyrosoii A. b., cryaent, XHAJLY

IHocTanoBKka npodaembl. B HacTos1ee BpeMst TeMaTHKa MHTEIUIEKTYalIbHBIX
CUCTeM O4YeHb mnomyisipHa. OJHUM U3 KIIOYEBBIX HampaBlieHUH uGPOBOro
BUICOHAOIOICHUS SBIIIETCS BUACOAHATUTHKA. BuaeoananuTnka — anmapaTHo-
nporpaMMHOe  OOecrieueHHe WM  TEXHOJIOTHS, HWCHOJb3YIOIIUEe  METOJbI
KOMIBIOTEPHOTO 3pEHUS JJI1 aBTOMATU3UPOBAHHOTO cOOpa JaHHBIX HA OCHOBAHUU
aHaimM3a IOTOKOBOTO BHUAEO (BHIeOaHAIN3a). BupeoaHanuThka omupaeTcs Ha
aITOPUTMBI 00pabOTKM M300paKeHHsI U PacloO3HaBaHHUsS 0OpPa30B, MO3BOJISIOIINE

AHAJIM3NPOBATH BUJCO 0e3 NpsAMOTro y4acCcTHsda 4YCIJIOBCKA. BHI[eoaHaJ'II/ITI/IKa — OTO
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