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Abstract. The paper considers the problems of thermal passive control of mechanical
components. Methods of equipment maintenance at the enterprise are shown. The expedient method
of non-destructive testing of rolling bearings of different types used in the technological equipment
of the cannery is determined. The measuring devices for carrying out passive thermal control are
specified. The main disadvantage of the passive method of thermal control of mechanical
components - the duration of measurements. To improve the maintenance system, an energy-
efficient solution has been identified that allows for operational control of rolling bearings at the
beginning of the operation of the equipment according to the heating speed parameter.
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Introduction.

The food industry occupies a leading position in meeting the needs of the
population [1]. Despite the large volumes of production, at all enterprises of the food
industry of Ukraine, operating since the times of the USSR, the coefficient of the
suitability of fixed assets is about 50% [2]. This is due to moral and physical
deterioration, as well as insufficient renewal of fixed assets. The solution to the
problem of eliminating temporary depreciation of fixed assets is their regular repair
and renewal, considering the energy efficiency of the measures taken.

At the enterprises of the agroindustry complex, the systems of maintenance of
machines and units provide monitoring of mechanical units by the method of passive
thermal non-destructive testing. The main disadvantage of this method is the need for
a long time for measurements. This leads to useless use of energy and material losses
of the enterprise.

Improving the system of maintenance of machines and units of technological
equipment of food enterprises is important because it is associated with safety and
reliability of operation and reduction of downtime of technological equipment, which
has an impact on the cost of production.

The task to be solved in this scientific work is to determine an effective method
of thermal non-destructive testing of rolling bearings, considering modern
requirements for the implementation of energy-efficient solutions for measurements
at existing agricultural enterprises.

The main text.

Equipment maintenance is carried out based on the application of one of three
techniques that have lacks and advantages. The first technique is reactive, which
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involves the operation of the machine to fail. The second method is a planned and
preventive method, which involves corrective action. The third method is preventive,
which involves maintenance of the actual condition.

Rolling bearings are the most important components integrated into rotating
mechanisms. The technical condition of the bearings and related mechanisms can be
monitored during operation or after stopping the machine, depending on the operating
mode. The wide choice of ways of control of bearings and the elements of the car
connected with them during work is caused by a large number of available modern
measuring devices. Maintenance techniques differ significantly depending on the
type of production. Important parameters of the technical condition of the rolling
bearing are noise, temperature, vibration, oil condition.

Contact (Figure 1 (a)) and non-contact thermometers (Figure 1 (b)) are used to
measure the heating temperature of machines. Non-contact thermometers are
especially useful in hard-to-reach or high-risk areas. Also, infrared thermal imagers
can be used to detect abnormal temperature changes or "hot spots" (Figure 1 (c)).
Thermal infrared control can detect potential problems and sources of failure without
stopping production.

b)
Figure 1 - Measuring instruments for monitoring the operating temperature of
bearings

The increase in demand for the thermal method is because any mechanical
energy is always accompanied by the release of thermal energy. Thermal field
inhomogeneity control is used to assess the technical condition of the object of
control. Any deviation of the values of the defining parameters of the current state of
the object from the nominal values of the parameters that determine the good
condition of the object leads to a change in the temperature field. In practice, the
analysis of non-stationary temperature distribution on the surface of the object is
carried out on informative grounds. These are local temperature defects or
characteristic heat transfer times [3].

The prospect of the thermal method of non-destructive testing is that there is no
need to stop the operation of the equipment. Also, the availability of technical
equipment and the simplicity of the method of technical control provides acceptable
diagnosis reliability of measurements.

At thermal non-destructive testing registration of thermal or temperature fields
of the object of control according to requirements of DSTU 2865 is carried out. On
the character of interaction of a temperature field with the object of control
distinguish methods:

- passive or own radiation;
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- active (the object is affected by an external energy source).

The main advantage of the passive method of thermal control is the efficiency
for early detection of bearing damage associated with oil failure, assembly defect and
other non-physical damage [4].

Thus, the advantages of using thermal control of rolling bearings in canneries
are as follows:

- the ability to identify malfunctions of nascent bearings and non-mechanical

damage;

- affordable and inexpensive measuring instruments;

- control by contact or non-contact method;

- asimple method of measurement.

The main disadvantage of the thermal method of assessing the technical
condition is the slow response to failure. It takes a long time for the object of control
to enter the control mode. Before the instrumental control of the heating temperature
of the rolling bearings on the technological equipment of the cannery, it is necessary
to operate the equipment for 60 minutes in the nominal mode for the bearing to enter
the control mode. With the system of planned and preventive repairs common in the
agro-industrial complex, this leads to unnecessary energy costs, which is associated
with the operation of equipment without performing production functions. In the
system of maintenance and repair of the actual technical condition of the equipment,
the extra energy costs are caused by the low efficiency of the equipment in the
presence of a defect in the bearing assembly.

In [5], an experimental method for assessing the technical condition of rolling
bearings by passive thermal non-destructive testing for an additional diagnostic
parameter of the heating rate in the stage of regular heating. It is proposed to assess
the efficiency of rolling bearings of technological equipment of canneries according
to the criterion "BP". It is experimentally confirmed that the heating rate in the mode
of the regular heating mode of the working bearing is

H<1.1 °C/min (1)

This method allows you to solve the problem of inertia of the thermal method by
reducing the time of control by 4 times.

Conclusions.

Methods of technical maintenance of equipment were considered. The most
popular method of technical condition of rolling bearings for cannery equipment is
the method of passive thermal non-destructive testing. The method allows detecting
nascent defects, assembly defects and problems with lubrication without stopping the
equipment. Available monitors are used to monitoring rolling bearings by the passive
thermal method using a simple method.

The solution to the inertia of the fault response in the passive thermal method of
non-destructive testing is to use an additional diagnostic parameter of the heating rate
in the stage of regular heating mode according to the criterion "BP". When using such
an energy-efficient thermal method, it is possible to determine the technical condition
of bearing units at the beginning of work and timely stop the operation of the
machine with a malfunctioning bearing or reduce the non-functional use of
equipment during preventive repairs.
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Anomauia. B pobomi posensoaromvcsi npobnemu npo8eoeHHs Menyio8o2o NACUBHO20
KOHMPONIO MeXAHIYHUX 8y31i8. Buoineno npiopumemu po3eumky enepeoeq)eKmuHux piuieHsb
BIOHOBNEHHL OCHOBHUX (DOHOI8 HA NIONPUEMCMBAX Xapuoeoi npomuciosocmi. ITlokazami memoou
MEXHON02IUH020 00CNY208Y68aHHA 001AOHAHHA. Busnaueno, wo 011 KOHMPONO NIOWUNHUKIE
KOYeHHsl PI3HUX MUNie, 5Ki BUKOPUCTIOBYIONMb 8 MEXHOLO2IYHOMY 00IAOHAHHI KOHCEPEHO20 34800y
O00YiNbHO  3ACMOCO8Y8AMU  MENN06Ull  NACUBHULL MemoO HepYUHIBHO20 Kowmpoao. Brazami
BUMIDIOBANIbHI NPUNAOU OJi NPOBEOEHHS NACUBHO20 MENI08020 KOHMPOJIO MA OCHOBHI NPUHYUNU
susHauenHs Oegexmie. Brazani nepesacu ma HeooniKa Meni08020 Memooy KOHMPOJIO
NIOWUNHUKI6. Busnayero, wo 20108HUM HEOONIKOM MeNi08020 KOHMPOIO € IHEPYIIHICIMb BIOKIUKY
HecnpagHocmeu. 3 Memow YOOCKOHANEHHA CUCeMU MEXHIYHO20 00CNY208)Y68aHH BUZHAYEHO
eHepzoeekmueHe piuleHHs, siKe O00380J€ NPOBOOUMU ONEPAMUBHUL KOHMPOTb NIOUUNHUKIG
KOYEeHHsI Ha NOYAMKY (YYHKYIOHY8AHHS 0ONAOHANHA 3a NAPAMEMPOM WBUOKOCMI HASPIBY 8 PeHCUMI
DPe2YNAPHO20 PeAHCUM) HAPI8Y NIOUWUNHUKIS.

Knrwouoei cnoea: HepyuHigHuil KOHMPOIb, NACUBHULU MEMOO MENI068020 KOHMPOIIO,
NIOWUNHUK KOYEeHHS, MEeXHIYHUL CMAH, MOHIMOPUHE, WBUOKICMb HA2PIBY.
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