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METHODS OF ORGANIZING AND PLANNING THE REPAIR OF EQUIPMENT
IN THE ENTERPRISE

Annotation

The article sets out the methodology of organization and planning of equipment repairs at
the plant. On the basis of the initial data on the number of equipment is determined by the amount
of repair work and set a timetable for periodic repairs of equipment during the year (month).

Key words: scheduled preventive maintenance, annual schedule, the organization repairs,
scheduling, scope of work, the labor intensity, the time allowed.

UDC 631.3
Tananova A.D.

Kazakh national agrarian university

DEVELOPING SYSTEM OF AUTOMATIC CONTROL OF FEED-PROCESSING
UNIT CAPACITY

Annotation

We performed experimental studies and identified parameters of a load diagram of the engine
of DU-11 all-purpose compact feed-processing unit prototype depending on the gate position.

Keywords: Grinder, unit capacity, gauges, microprocessor.

Introduction

Currently, small farm households in the Republic of Kazakhstan has over than 80-85% of
cattle and other farm animals. Such households are usually based on manual labor. This leads to
poor preparation of animal feed, which in turn decreases feed accessibility and reduces cattle
productivity.

The LLP “Kazakh Research Institute of Mechanization and Electrification of Agriculture”
(LLP “KazNIIMESKh™) has developed a number of compact feed-processing units necessary for
farm households. They are characterized by low cost and reliability, and are one of the few
agricultural units of domestic design brought to production. For example, compact feed-processing
unit DU-11 (Fig.1), which was the basis for research studies performed, is designed for grinding
all kinds of stem and grain feed.
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1 — grain tanker; 2 — hay tanker; 3 — gate; 4 — hammer rotor; 5 — vortex; 6 — concave;
7 — ground mirror; 8 — deflector; 9 — tray; 10 — rotor motor; 11 — splitter; 12 — grain guard; 13 — frame;
14 — blending screw; 15 — slide valve; 16 — blending screw motor.

Figure 1 — All-purpose compact feed-processing unit chart

Disadvantages of the unit during grain grinding include the need for manual control of its
capacity with the help of the slide valve narrowing or widening the gap, through which the flow
of grain is supplied to the operating element. Manual control usually leads to under- or overloading
of the unit. In this case, as operation practice of these units shows, most of the working time the
motor operates underloaded, and also motor failures are not uncommon due to overloading.

To develop the automatic control system of feed-processing unit, we used the principle of
regulation by the driving motor current level, the material flow device control is the gate with
reversible electric drive GRE-200.

Functional chart of the proposed control system is shown in Fig.2. In the working part of the
mechanical characteristics of the IM1 induction motor of the OE operating element, the current is
proportional to the torque data on its shaft and therefore to the loading of the operating element of
the unit. The value of current through the CG gauge performing feedback in the system is
transmitted to the MP microprocessor, which by comparing it with a predetermined current value,
transmits the corresponding control signal to the TD2 trigger device of the IM2 induction motor
of the TG tanker gate. As a result, the latter opens or closes by controlling the feed flow from the
tanker to the operating element and thus changing the IM1 motor current. SE1 starting equipment
is used to control IM1 motor, ID indication device shows the present value of the motor current
and the unit operation modes.
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MP — microprocessor; ID — indication device; CG — current gauge; SE1, SE2 — starting equipment; IM1 — induction
motor of the operating element; IM2 — induction motor of the gate; OE — operating element; TG — tanker gate.

Figure 2 — Functional chart of the control system

Experimental Studies
On the natural sample of the universal small-sized feed-processing unit DU-11 the indicators

of the load diagram of the crusher engine have been identified depending on the position of the
gate valve (Fig.3).

Figure 3 — Small-sized feed-processing unit DU-11

In order to take the load diagram for manual control of the unit capacity at the plant
LLP "KazNIIMESKH", a special bunker with the manual rack and pinion valve installed between
the unit’s bunker and the crusher has been manufactured.

The scheme for the study of the transient processes of the electric drive of the feed-processing

unit DU-11 is shown in Figure 4.
To catch the dynamics of changes of the current rate of the crusher engine the light-beam

oscillograph K12-22 was used.
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Figure 4 — Scheme for the study of the transient processes of the electric drive of the feed-
processing unit DU-11

During the taking of the load diagram, in addition to the current load diagram, the engine
speed variations as well as the valve opening degree variations were recorded.
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Figure 5 — Load diagram of the main engine of the crusher’s working element at the valve
opening degree L=60 mm

Figure 5 shows the current load variations of the main engine I=fi(t) (top), in the middle of
the oscillograph chart the crusher engine speed n=f3(t) is shown, and the position changes of the
gate valve L=f3(t) are shown at the bottom.

It is evident from the oscillograph charts that the current variations in time depend on the
position of the gate valve and hence of the load. The main engine speed variations are practically
unchanged under different provisions of the gate valve. Changes in the position of the gate valve
are defined by a constant signal from the micro switch that detects the upper position of the gate
valve every time the valve opens by 10 mm.
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For a correct result in the analysis of such load diagrams it is necessary to use the theory of
random functions. Hereafter, we will operate with the instantaneous maximum current value of
the engine, because, as will further be seen, the load regulation system will be set to read exactly
this value. For the selected section of the oscillograph chart, an expectation of the random function
my, dispersion D1, the standard deviation of the random function g; and the possible maximum
deviation of the random function from its expectation /» have been calculated [6].

mi=7,35A, Di=0,0025A2, 61=0,05;

Thus, the current variation interval for this section is Im=7,2-7,5A;

Taking of the current load diagram of the unit’s engine to determine the time of the transient
process was performed with a sharp and full opening of the valve for 5 seconds.

The load diagram of the transient process for the full opening of the valve is shown in Figure

6.
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Figure 6 — Load diagram of the transient process

From this oscillograph chart it can be seen that the current value increases from the no-load
current value (Ixx =6A) to the set current value under the load (Ipas =10,2A). Accordingly, the
transient process time value is At = 1,96s.

Conclusions

On the basis of the selected grinder and with the use of the developed manual gate, we
performed laboratory research of the parameters of the grinder motor load diagram as a random
function and calculated the expected value of the random function my, dispersion D1, mean square
deviation of the random function o1 and the possible maximum deviation of the random function
of its expected value In ;. mi=7,35A, Di=0,0025A2, 61=0,05.

Thus interval is Im=7,2-7,5A.

At almost instant full opening of the gate, the duration of the transition process of the the
current variation in the motor is At = 1.96s;

Experimental research studies of the control system brassboard in various operating modes
were performed — at start-up, at current variations within tolerable limits, at upward or downward
tolerance failure of the current value. Studies showed efficiency of the system in accordance with
a predetermined operation algorithm.
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TananoBa A.JI.

K PA3PABOTKE CUCTEMbI ABTOMATUYECKOI'O PETI'VJIMPOBAHUA
MPON3BOJUTEJIBHOCTU KOPMOIIPUT'OTOBUTEJIbBHOI'O AI'PEI'ATA

Annomauusn

HpOBeILeHLI OKCIICPUMCHTAJILHBIC MCCIICAOBAHNA W BBISICHCHBI ITOKA3aTCIIN Hany3O‘IHOI\/JI
IarpaMMbl  JBUTATENII  HATypallbHOTO  o0paslla  YHHMBEPCAJIBHOTO  MajaorabapuTHOTO
KOPMOTIPUTOTOBUTENbHOTO arperata JIY-11 B 3aBUCUMOCTH OT MOJIOKEHUS MIHOepa 3aIBUKKH.

Knrwoueevle  cnosa:  J[poOunka,  TPOWU3BOJMUTEIBHOCTh  MAIIMHBI,  JTaTYUKH,
MHUKPOIIPOIIECCOP.

Tananosa A.JI.

YKEM JIAVBIHIAFBIIII AI'PETATBI OHIMALIITTH PETTEUTIH
ABTOMATTDBI )KYHNEHI JKACAY

Anoamna
DKcnepuMeHTaNabl 3epTTeynep 6apoichiHaa JIY-11 marbiH Memmepi keMaaibIHIaF bl

arperaThIHBIH KO3FAITKBIIIBIHBIH )KYKTEME THarpaMMAaChIHBIH KOPCETKIIITEPl THEK KaKMaChIHBIH
OpHBIHA 0allIAHBICTHI AaHBIKTAJIIBI.

Kinm ce30ep: JlonXaprhiill, MallTiHa OHIMIUTIT], JaTYHK, MUKPOTIPOIIECCOP.
YK 621.577
IIa6aan H., baiioosoB A.E.
Kazaxcruu nayuonanvuvii azpapuuiii ynueepcumem
MATEMATHUYECKAS MOJIEJIb TEIIJIOHACOCHOM CUCTEMBI

AHHOTALUSA

B naHHO#l cTaThe mpeACTaBIEHO MaTeMaTHMYeCKOE ONHMCAaHWE U METOAMKAa pacuera
re0TePMaLHOTO TETIO0OMEHHUKA KOAKCHAIILHOTO TUTA JJIs TETIOBOTO HACOCA TEIIOCHAOKEHUS

loMa.
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