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THE INFLUENCE OF EQUIPMENT RELIABILITY ON THE STABILITY OF
MANUFACTURING OPERATIONS AND EFFICIENCY OF AUTOMATED
PRODUCTION SYSTEMS

The influence of equipment reliability on stability of manufacturing operations and efficiency
of automated production systems in the furniture industry is analized. The modern methods of deter-
mining reliability to meet the challenges of improving the functioning of the automated industrial sys-
tems furniture factories. Reliability of equipment has a significant impact on the stability of the process
and on the actual performance of automated lines. Reduced reliability leads to a significant reduction
in the actual performance automated lines and reduce the stability of manufacturing operations. Im-
prove the reliability of the automated industrial systems using expedient development schemes equip-
ment layout, structural and parametric optimization, redundancy and structural simulation.

Keywords: reliability of equipment, parameter stability, technological indexes of efficiency,
automated production systems, imitation design, structurally and parametric optimization, reservations.

Study features furniture production process shows that it is constantly influenced by
various random factors. Therefore, the length transactions furniture production values are ran-
dom because they depend on such random influences: size-quality characteristics of raw mate-
rials, safety equipment, process organization [1-19]. Furniture parts are characterized by size
and physical properties that accept different values in a certain range of changes. Between
these values there is no definite constant communication parameters of raw materials have
properties of random variables. Elements cycle time manufacturing operations in furniture
production include the working pace, duration and idle stroke cycle time losses. Loss of time
outside working cycle created especially unreliable technology, shortcomings in the organiza-
tion of labor and other factors of external influence. To restore the normal functioning of the
machine process requires some time. Time spent on the restoration of normal equipment opera-
tion intervals increase the duration of release and reduce the actual performance machines.
Thus, the operation of the machines there is a consistent alternating two different periods — pe-
riods of continuity and recovery periods working condition of the machine. Uptime machine
technique called time operating time tu, and its operability during recovery — recovery time ts.

The relationship between these parameters determines the level of technical equipment
and the efficiency of its use in production. It is estimated fate uptime t. or coefficient of readi-
ness. The coefficient of readiness K, availability index is a comprehensive measure of the reli-
ability and sets the expectation of the time of normal operation of the automated line:

Kr=t/(tu + t5) (1)

Significantly affect the efficiency of automated production systems in furniture manu-
facture reliable technical equipment, production equipment, means of control. Unreliable tech-
nology, shortcomings in the organization of work, factors outside influence causing loss of
time operation of process equipment. Reliability of equipment entails considerable influence
on the stability of manufacturing operations and efficiency of automated production systems.
According to a number of studies [1, 2] expectancy distributed manufacturing operations by
Erlang distribution, used to describe the process operations furniture production:
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where: F (t) — distribution function of the time intervals; p{t<t} — the probability that the dura-
tion of the operation will be less than a certain value ¢, u — intensity operations; K — Erlang
parameter that describes the technological stability operations. Erlang parameter defined as the

ratio to the square of the average duration of the operation to its variance:
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Depending on the size of the dispersion parameter K may take different values ranging

from 1 to . At K=1 when the variance of length transactions equal to its average value, we

get the distribution to describe purely random processes. In the absence of dispersion when the

duration of the operation constant parameter K infinitely large (K— o). Because of this prop-

erty allows Erlang distribution to describe a wide range of manufacturing operations length

with varying degrees of unevenness from a purely accidental to a permanent, inclusive. Dis-
persion interval release describes stability technology determined by the formula
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where Dy, Ds — variance cycle; t, — cycle of technological operations.

Thus dependence (4) defines the dispersion length interval output for specific parame-
ters cycle time, equipment uptime and recovery time its operability. With equipment reliability
theory we know that the average time between failure ty and recovery time t; linked by (1).
Therefore, the variance range of output can be expressed in terms of availability factor:
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Parameter Erlang Kis production interval is calculated using the ratio
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Stability of technological operations is determined by the Erlang Ky cycle time and de-
pends on the readiness coefficient Kr machines. Only perfect machine (K =1) parameter Kis
remains at its value for the duration of the cycle K,. Parameter Stability Ky cycle shows a
strong influence on the reliability of machines allowed only in the range of Ky=1 to K,=2.
This limits availability factor quite high (K;=0.90-0.98).

To ensure this reliability in terms of furniture production difficult. Further growth cycle
stability parameter K, has little effect on the permissible reliability of the machine. Thus ap-
pears essential primary stability ordering cycle time. More intensive and broader range of ac-
ceptable reliability affects the relative length of time of use.

Completed simulations using statistical research and analysis of the literature [1, 2], al-
lows to formulate the following conclusions: Reliability technological equipment creates a sig-
nificant impact on the stability of manufacturing operations and efficiency of automated pro-
duction systems in furniture production. Reduce the reliability of equipment leads to a signifi-
cant increase in the dispersion intervals output. The results of simulation modeling confirms
that the average duration of intervals of output is determined by the mean time rate of techno-
logical operations and readiness of the machine.

The solution to these problems, along with other technical and organizational measures
will significantly improve the reliability of automated production systems.
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BruiuB HaxiiHOCTI 00JIaJHAHHA HA CTA0OLIbHICTH TEXHOJIOTIYHUX OomNepaniii Ta
e(peKTUBHICTH QYHKUIOHYBAHHA ABTOMATH30BAHNUX BUPOOHMYMX CHCTEM

AHaI3yeThCsl BIUIUB HAAIMHOCTI 00JIaHAHHSA Ha CTaOUIBHICTh TEXHOJOTIYHUX OTepalii Ta
e(eKTHBHICTh ()YHKIIIOHYBAaHHS aBTOMAaTU30BAaHUX BUPOOHUYUX CUCTEM y MEOJIEBOMY BUPOOHHIITBI.

PosrasigaroTbest cydacHi METOM BU3HAYEHHST HAIIMHOCTI JIJIs1 BUPINIEHHS 3aBJaHb ITiIBUIIICHHS
e(eKTUBHOCTI (DYHKIIIOHYBaHHSI aBTOMaTH30BaHUX BUPOOHUYMX CHCTEM Ha MEOJIEBHX ITiAMPUEMCTBAX.
HapniiinicTh 00siaiHaHHS Ma€ 3HAYHUN BIUIMB HA CTAOLIBHICTD MPOIECiB Ta (PaKTUUYHY MPOTYKTUBHICTh
ABTOMATU30BAHMX JIHINA. 3HKEHHS HAIIMHOCTI 3yMOBJIIOE€ 3HAYHE 3HIKCHHSI (PaKTUYHOI MPOAYKTHUB-
HOCTi aBTOMATH30BaHUX JIiHIH 1 3HIKEHHS CTAOUTFHOCTI TEXHOJIOTTYHUX OTEPAIIiid.

[TinBuiyBaTH HAIIHHICTH ABTOMAaTU30BAaHUX BUPOOHUYHMX CHCTEM JIOIIHHO 3a JOIIOMOTOIO PO-
3pO0JIEHHS CXeM KOMITIOHYBaHHsI OOJIaJHAHHS, CTPYKTYpPHO-TIApaMeTPUYHOI ONTUMI3aIlil, CTPYKTYpHO-
T'0 PE3epBYBAHHS Ta IMITAI[IHHOTO MOJICITFOBAHHS.

KarouoBi ciioBa: HaziiiHicTh 00agHAHHSA, TApaMeTp CTaOUIBHOCTI, TEXHOJOTIUHI MOKa3HUKH
e(eKTUBHOCTI, aBTOMATH30BaHI BUPOOHWYI CHCTEMH, IMITaAIlIiHE MOJECIIOBAHHS, CTPYKTYPHO-
napaMeTpuyYHa ONTUMI3allisl, pe3epByBaHHS.
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