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Kak BumHO U3 rpaduka TpedyemMbie TETUIOTIOCTYTI-
JICHUsI 32 CUET HarpeBa BHYTPEHHETO MPOCTPAHCTBA MO~
MEIEHUII MHOTOATa)KHOTO XKHJIOTO JIOMa y BapHaHTOB
2 u 3 MeHbIlle, 4eM y BapuaHTta 1 Ha 68 % u 67 % co-
OTBETCTBEHHO [6].

B pesynbprare MojenupoBaHus SHEProdpeKTuB-
HOCTH TIPH PA3IMYHOM PELICHUHU TEIUIO3aIIUTHOH 000-
JIOYKHA MHOTOATa)XKHOTO XHJIOTO OMa MOXKHO CIelaTh
BBIBOJI: BAPHWAHTHl 3[JaHUS C OTPaKAAIOIIUMH KOH-
CTPYKILIMSIMHU, YIOBJIETBOPSIOIINE TPEOOBAHUSIM HOPM
10 TeruIoBoH 3amure [ 1,2] mMeroT kak Oonee KoMpopT-
HBIC JUI >KU3HEJCSTEIPHOCTH YEJIOBEKa B COOTBET-
CTBHU C ()yHKIMOHAJIBHBIM Ha3HAYECHHEM 3JaHHMS, TaK
U SBISIFOTCS MEHEE 3aTPaTHBIMH MO 3KCILTyaTallloH-
HBIM pacxo/iaM Ha OTOIUICHHE.
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RESEARCH OF QUALITY CONTROL OF SPARE PARTS OF MOBILE EQUIPMENT

Anomauis.

Tpusana excniyamayis MOOITbHUX MAULUH 8 OCHOBHOMY 3ANIeHCUMb 8i0 MEXHIYH020 CIAHY, AKUU NiIOMPUMY-

€MbCA AKICHUM MEXHIYHUM 00CIY208Y8AHHAM MAa pemoHmoM. Ilpu euxopucmanHi HeaKiCHOI 3HOWEHOT MmeXHIKU
30inbutyemocs nompedy 6 3anacHux YacMmuHax, Wo He2amusHo GNAUSAE HA eKcniayamayiuni eumpamu. 3a-
20CMPIOEMbCA NPOOIEMAMU MUM, WO PiGeHb OpaKy 3anacHux yacmun oocaeace 45%. IIpu yvomy, pecypc 3anacnux
yacmum He 8i0N0Gioac 3a0aHoMy, wjo NPU3B00UMb 00 30i1bUleHsl eKCIILYAMAYIUHUX GUMPAn.

Ha cvoeoouiwmnin oens, 3a0e3neuents punKy AKICHUMU 3aNACHUMU YACMUHAMU € HAUBANCIUBIUUM 3A80aH-
HAM, WO 8 C8OI0 Uepey Ni0SUWUMb 008208IYHICb MAUUHHUX A2pe2amig.

B oaniti cmammi posensinymo numanHs NOKA3HUKIE AKOCMI 3anacHux demaneu, Memooie KOHmpoio napa-
mempie axocmi. [Ipoananizoearno KinbKicms OpaKo8AHUX 3ANACHUX YACUH MauwiuHo0ydieHol npodykyii. Onpa-
YbOBAHI OCHOBHI NPUHYUNYU YNPASLIHHA AKicmI0. Busnauunu AKicms 3anacHux 4acmuH, wo nOCmagiaomscs Ha
OunepcvKi nionpueMcmea ma cmanyii mexuiunozo oociyzosysanus. 3anpononosana kracudikayia gizuxo-mwexa-
HIYHUX gracmueocmett mamepiany. Pozensnymo nacmynui popmynu: susnauenns yinvooi hyHKyii 6ionosionocmi
QDi3uKo-MexaniyHuM 81ACMUBOCIIAM MAMePIany HAYKOBO-MeXHIYHOI 0OKyMeHmayii;, eu3HaueHHs QyHKyii aKic-
HO20 KOHMPOJIO (i3uKO-MeXaHIUHUX napamempis,; 8usHaueHHs yHKYii AKICHO20 KOHMPOIO 2e0MeMPUYHUX NA-
pamempie ma UMOGIPHICIb AKICHO20 KOHMPOIIO A8MOMAMUZ08AHUM GUMIDIOBATbHUM NPUCMPOEM T THwi. A ma-
KOJIC NPOOEMOHCIPOBAHO MONCIUBE 3ACOOU KOHMPOIO AKOCE MAUUHODYOI6HUX BUPODIE.

3a oonomozcoro ompumanoi ingpopmayii, 3podaeni niocymku ma npogedeHull ananiz Memooux KOHMpoio KO-
Ccmi 3aNaAcHUX 4aCmuH MOOIIbHUX MAWUH.

Abstract.

Long-term operation of mobile machines mainly depends on the technical condition, which is supported by
quality maintenance and repair. When using low-quality worn-out equipment, the need for spare parts increases,
which negatively affects operating costs. The problem is exacerbated by the fact that the level of shortage of spare
parts reaches 45%. At the same time, the resource of spare parts does not correspond to the set, which leads to an
increase in operating costs.

Today, providing the market with quality spare parts is the most important task, which in turn will increase
the durability of machinery.
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This article considers the quality of spare parts, methods of quality control. The number of defective spare
parts of machine-building products is analyzed. The basic principles of quality management are worked out.
Determined the quality of spare parts supplied to dealerships and service stations. The classification of physical
and mechanical properties of material is offered. The following formulas are considered: determination of the
target function of compliance with the physical and mechanical properties of the material of scientific and
technical documentation; determination of the function of qualitative control of physical and mechanical
parameters; determination of the function of quality control of geometric parameters and the probability of quality
control by an automated measuring device and others. Also, possible means of quality control of machine-building

products are demonstrated.

With the help of the received information, the results are made and the analysis of methods of quality control

of spare parts of mobile machines is carried out.

Knrwuosi cnosa: mobineni mawunuy, 3anacHi 0emaii, MexHika, AKiCmb, 3aco0U KOHMPOI0, Memoou KOHm-

poJio, cmailb, GMHPOMiHIOGCZHHﬂ.

Keywords: mobile machines, spare parts, equipment, quality, means of control, methods of control, steel,

radiation.

Formulation of the problem. Now an important
role in the automotive space is occupied by spare parts.
Spare parts include: parts, assemblies, units used for
repairs, replacement of worn parts of machines,
vehicles and other types of equipment during their
repairs, as well as car tires in stock and turnover

Spare parts are individual components, assemblies
and parts of vehicles designed to replace worn-out parts
of fixed assets.

At repair of mobile cars practically all basic
assembly units of equipment refuse, but thus there are
also such details which cannot be restored. Together
with the problem of providing the domestic market with
modern equipment, a serious problem is the low quality
of spare parts. In recent years, low-quality spare parts,
which is at least 40% of the total, are arriving at
technical service enterprises. The resource of spare
parts not only does not correspond to their cost, but also
can lead to additional expenses for elimination of
malfunctions at operation of cars. [1-3].

Spare parts for mobile machines do not always
meet the established requirements. In the market of

40%
30%

without defect physical and mechanical

properties of the material

spare parts are up to 45% of shortages, which in turn
negatively affects the further operation of equipment
[1-3].

The main reasons for the failure of parts can be:
low quality of manufacture and assembly,
inconsistency of the brand of manufacture, non-
compliance with the alignment of the holes, high
intensity of operation, and others.

To solve this problem, it is necessary at the initial
level of manufacture of mobile machines, to strengthen
quality control of equipment and spare parts, and
dealers and technical services - to organize quality
control of the delivered products.

Determining the level of quality of mobile
machines reveals the compliance of their characteristics
with the established technical indicators.

With the help of standard mechanical means,
control the main indicators of spare parts. The analysis
shows that most of the purchased spare parts do not
meet their technical requirements and have a number of
defects.

14%

geometric parameters of violation of the integrity of
details the material

Fig. 1 - Structure of defects of spare parts.
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Figure 1 shows that no defects were found in 44%
of purchased spare parts. This indicates that the quality
of spare parts is very low. Most of the detected defects
(30%) are due to the mismatch of physical and mechan-
ical parameters of the parts (steel grade, hardness,
roughness, corrosion resistance).

Violation of such properties of the spare part is as-
sociated with the use of inappropriate materials in the
manufacture in order to reduce the cost of production.

The quality of machine-building products is at a
very low level, because about 56% of spare parts do not
meet the technical requirements, and most defects are
related to the physical and mechanical parameters of
the part.

In this regard, the formation and organization of
the process of quality control of machine-building
products entering the market and dealerships, becomes
necessary. At the enterprises of technical service it is
necessary to organize quality control services on spare
parts and to equip them with the modern control and
measuring equipment which will allow to define defec-
tive detail in due time and to prevent its operation on
mobile cars.

The purpose and objectives of the study. The
purpose of this study is to improve the methods and
means of quality control of spare parts to eliminate the
ingress of low-quality parts in the process of repairing
machines.

To achieve this goal you need to solve a number
of key tasks:

v’ determine the quality of spare parts supplied
to dealerships and service stations;

v’ substantiate methods and means of control of
physical-mechanical and geometrical parameters of
spare parts of mobile machines;

v" taking into account the received information,
to draw conclusions and to carry out the analysismeth-
ods of quality control of spare parts for mobile ma-
chines.

Quality as the main criterion of equipment re-
liability. Reliability is one of the main indicators of the
quality of machines and their parts, and in particular

spare parts. Reliability largely depends on the perfor-
mance of their parts and joints, which are determined
by the manufacturing technology.

The condition of the surface layers is the main cri-
terion of reliability because the destruction begins with
the outer surfaces. Requirements for their quality are
constantly increasing as the modes of operation of
parts.

Physico-mechanical and geometric parameters of
the surface layer are characterized by a complex indi-
cator of surface quality. The physical and mechanical
parameters include: hardness; deformation hardening
(slander); residual stresses

The main reasons that affect the wear of parts and
the quality of spare parts include:

e quality of machining of parts;

e quality of metal,

o 0il quality;

o speed of movement of the rubbing details and
specific pressure on them;

e gaps between friction parts;

e operating conditions of machines.

During operation of details, certain requirements
are shown to them: from loading, speed, temperature,
character of friction and oil, to quality or cleanliness of
a surface of a detail.

There is a great variety of definitions of "Quality".
International standard 1ISO 9000: 2008 defines quality
as the degree of compliance of a set of inherent charac-
teristics with the requirements, while GOST 15467-79
- "Quality is a set of characteristics of the object related
to its ability to meet the established and proposed
needs"” [4].

Thanks to an effective quality management sys-
tem, high product quality is achieved. According to ISO
9000 international standards, a quality system is a set
of organizational structure, methods, processes and re-
sources required for overall quality management.

With the help of international I1SO standards, prod-
uct quality management systems are developed. The
principles that are taken into account in the develop-
ment of systems are shown in Figure 2.

The principle of quality management

mutually

beneficial
relationships
ith supplier:

continuous
improvemen

the role of
leadership

consumer

orientation

process quality
approach management

Fig. 2 - Basic principles of quality management.

el lam involvement
of employee

For the successful operation of the quality man-
agement system it is necessary to ensure the implemen-
tation of each of these principles.

Using contact and non-contact measurement
methods control the physical and mechanical and geo-
metric parameters of spare parts for mobile equipment

[4].

Rangefinder, interference, triangulation, reflec-
tometric, X-ray, laser-acoustic, spectral interferometry,
moire, X-ray, pulsed, tomographic, ultrasonic, holo-
graphic and others, these methods are contactless qual-
ity control. The implementation of the above methods
requires the availability of appropriate control and
measuring devices, such as video cameras, optical
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scanners, automatic measuring instruments and other
optoelectronic measuring instruments.

The most common defects associated with the
mismatch of physical and mechanical properties of the

AR

material, the mismatch of geometric parameters, as
well as violation of the integrity of the material (Figure

3) [8].

’

a)
Fig. 3 - The main defects of the parts: a) defects associated with changes in the physical and mechanical proper-
ties of the material parts; b) defects associated with the mismatch of the geometric dimensions of the parts; c)
defects associated with the violation of the integrity of the material of the parts.

Today, defective parts are made in accordance
with the geometric parameters of the original, but to ad-
here to the materials used and production technology is
impossible in terms of domestic production.

Often manufacturers do not have the legal right to
reproduce spare parts, such products have inappropriate
markings, they are not of sufficient quality. In this sit-
uation, the question arises in the need for quality con-
trol not only original but also non-original and restored
parts designed for both foreign and domestic equip-
ment.

Quality control systems.One of the most im-
portant areas in the technical renewal of mobile ma-
chines is: timely supply of quality spare parts, which
can be implemented through highly efficient organiza-
tion of incoming quality control at the enterprises of
technical service.

Incoming quality control of spare parts pursues the
main ultimate goal - to increase the readiness of mobile
equipment.

Conditions (factors) to ensure the implementation
of the necessary technological operations determine the
parameters of the quality control process.

There are four groups of factors that affect the ef-
fectiveness of quality control:

o financial resources (sources of funding);

e labor resources (provision of qualified spe-
cialists);

e material and technical resources (availability
of regulatory and technical documentation and techno-
logical equipment);

b) c)

e social resources (education, health care, social
security, etc.).

At present, it is advisable to organize a post of in-
coming quality control of spare parts. This mechanism
will be especially important for 40% of customer com-
plaints about the quality of maintenance and repair of
equipment associated with low quality spare parts or
materials. Paying attention to the fact that spare parts
come to the consumer in small batches, it is advisable
to introduce continuous quality control, rather than se-
lective. In addition, the control of input parts will be
effective only if all incoming spare parts coming
through the service will pass through it.

Statistics have shown that the main defects that re-
sult in the selection of defective spare parts are non-
compliance with the physical and mechanical proper-
ties of the material and non-compliance with their geo-
metric dimensions.

Determining the reasons for the discrepancy be-
tween the physical and mechanical properties of spare
parts of the regulatory documentation allowed to iden-
tify the following main reasons: non-compliance with
manufacturing technology, savings on material quality,
low accuracy of measurements in quality assessment.

By means of quality control system of definition
of physical and mechanical properties, spare parts, al-
lows to reveal defects at once and to prevent hit of such
details in operation (fig. 4). Classification of physical
and mechanical properties of the material is presented
in table 1 [6-7].
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a)
Fig. 4 - Types of controlled spare parts: a) half-axle; b) shaft; c) gear.

The objective function of compliance with the
physical and mechanical properties of the material of
scientific and technical documentation will have the ex-
pression:

Pf=f(Pthrs'PleLlJ'PllPoGlPr'Pi'PplPt)_)1 (1)
at3;,¢. = optim, Ay— min.

where Py is the probability of compliance with the
chemical composition of the material; P, - the proba-
bility of compliance with the hardness of the controlled
product; P4 - the probability of providing the required

c)

strength and deformation properties of the NTD mate-
rial; P, - level of impact strength; P, - compliance with
thermal conductivity and linear expansion of the mate-
rial; Pos - method of production and processing of ma-
terial; P, - the presence of corrosion resistance; P; - the
presence of wear resistance; P, - correspondence of ma-
terial density Py - correspondence of melting tempera-
ture of material; 3¢y - total costs for the organization
and control of physical and mechanical parameters of
spare parts; Af- measurement error.

Table 1.

Classification of physical and mechanical properties of the material

Ne Physico-mechanical properties of the material An outstanding parameter

1 | Chemical composition, P;, The content of chemicals

2 | Surface hardness, P, Static, dynamic, kinetic

3 | Impact strength, P, Shock load, bending

4 | Corrosion resistance, P, Corrosion rate

5 | Thermal conductivity and linear expansion, P, Sgﬁ;ﬂmem of linear expansion and thermal conduc-

6 | Method of production and processing, P ;Tg)r/msgmg the shape, size and qualities of metals and

7 | Density, P, Weight and volume of the part

8 | Durability, P; Wear resistance under certain conditions of friction

9 | Melting point, P, Melting point

10 Strength characteristics and deformation proper- | Destructive tensile, compressive and bending stress
tiesP, Tensile and flexural modulus

Quite often unscrupulous manufacturers use ST2
steel to replace high-quality alloy steel in order to re-
duce the cost of production. Thus, the control of physi-
cal and mechanical properties of the material allows to
detect inconsistencies in the chemical composition of
the material, hardness, corrosion resistance and other
parameters, which can adversely affect the operation of
the spare part and the whole machine.

With the help of steel grade, part and chemical
content, it is possible to determine where in the part
there are inconsistencies as a result of which mi-
crocracks can be formed.

Manufacturing technology, chemical composition
and structure characterize the material of spare parts.

After control of physical and mechanical proper-
ties of spare parts of mobile machines and their sorting,
high-quality spare parts are sent for control of geomet-
rical parameters.

Non-compliance with geometric parameters is the
next most important group of defects. Occurrence of

such defects can be connected both with non-ob-
servance of technological process of manufacturing,
and with damage of technological means of preparation
(machines) of manufacturing plants.

Control of geometrical parameters of spare parts,
mobile machines, is an important stage in the process
of quality assessment.

The function of quality control of physical and
mechanical parameters will be as follows:

q)l'[M = f(M, Q! MCT) (2)
where M is the probability of weight control of the
spare part; Q is the probability of determining the
chemical composition of the spare part; Mcr - probabil-
ity of control of steel grade of spare part.

The function of quality control of geometric pa-

rameters is equal to:
I'n = f(Dr, Hy) ®)
where Dy is the probability of controlling the linear
dimensions; H, - the probability of controlling the
alignment, flatness, barrel.



54 TECHNICAL SCIENCE / «COLLOQUIUM=JOURNAL » #5(92), 2021

The probability of quality control by an automated
measuring device will be determined as:

Npgn = Ppv - T'n 4)

When using optoelectric measuring instruments,
the process of quality control of spare parts is influ-
enced by many different factors that distort their read-
ings. It all depends on the conditions of control, the
methods and means of control used. To correct these
factors, it is necessary to determine the degree and na-
ture of their impact, to develop corrective dependencies
and recommendations for various spare parts for mo-
bile machines.

Factors influencing the results of control by an au-
tomated measuring device can be divided into groups:
parameters of controlled devices, properties of the con-
trolled spare part, technological and other factors [4, 7].

After analyzing the scientific work and the results
of theoretical studies of the influence of factors on the
accuracy of optoelectronic, automated means of control
allowed to determine the main values of errors of trian-
gulation measuring devices [7].

Previously obtained dependences of measurement
accuracy on factors due to the parameters of control and
measuring equipment and properties of controlled spare
parts, allow to estimate the obtained measurement er-
rors and choose the optimal value of parameters, it al-
lows to continue theoretical research of other factors af-
fecting accuracy and performance of contactless de-
vices.

The automated measuring device includes certain
methods and means of control, so a group of factors of
the parameters of controlled devices will significantly
affect each measuring instrument to a different degree.
In this regard, it is necessary to develop a method of
influencing all factors, both individually and in total,
and provide recommendations for reducing the impact
of factors on the accuracy of control by an automated
measuring device.

Devices with which to control the quality of ma-
chine-building products. Depending on the degree of
mechanization and automation, there are manual,
mechanized, automatic means of control [7].

A means of control that functions without the di-
rect involvement of man is called an automatic means
of control. A means of monitoring the technical condi-
tion, which operates with partial human participation,
is called an automated means of control. Built-in means
of control - a means of monitoring the technical condi-
tion, which is an integral part of the controlled product

[6].

All mechanized and automated devices are di-
vided into one-dimensional and multidimensional - de-
pending on the number of controlled parameters of the
parts.

Multidimensional devices are divided into com-
plex and group. In complex devices at one position sev-
eral parameters are controlled at the same time, in
group devices only one parameter is controlled at each
measuring position.

Measures, measuring transducers, measuring in-
stallations, measuring systems, measuring instruments
- all this refers to the main types of measuring instru-
ments.

By means of a measure reproduce physical size of
the set size. Measures are unambiguous and ambigu-
ous. Measures that reproduce physical quantities of the
same size are called unambiguous. These include:
weight, caliber, samples of hardness, roughness, and
others. With the help of multi-valued measures, to re-
produce a number of dimensions of a physical quantity,
often even continuously fill some space between cer-
tain limits. These measures include: a millimeter ruler,
a variometer and a variable capacitor.

A set of functionally integrated measuring instru-
ments and auxiliary devices that are designed to gener-
ate signals of measuring information in a form conven-
ient for direct perception by the observer and location
in one place are called measuring installations.

Measuring transducers include measuring instru-
ments that convert measuring information into a form
convenient for further conversion, transmission, stor-
age and processing, but generally not available for di-
rect perception by the observer. Measuring transducers
include: ammeters, voltmeters, manometers, thermo-
couples, measuring amplifiers, etc.

A set of measuring instruments and auxiliary de-
vices interconnected by communication channels are
called measuring systems. Communication channels
are designed to generate signals of measuring infor-
mation in the form of a convenient form for automatic
processing of control systems.

Measuring instruments are measuring instruments
that are designed to obtain measuring information
about the quantity to be measured in a convenient form
for perception by the observer.

To choose the means of measurement you need to
consider the following: the volume of production of
controlled parts, their design features, type of charac-
teristic defects, method and speed of control, as well as
the location of the controlled part.

Today, technical service companies are increas-
ingly using contact controls to determine certain pa-
rameters.
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Fig. 5 - Contact control and measuring instruments.

Despite the widespread use of measuring
instruments based on contact measurement methods,
they have a number of disadvantages:

» mechanical contact of measuring elements
with the object of control is limited, both in terms of
resolution and the degree of influence of measuring
elements on the geometry of the product;

» have low measurement performance;

» low accuracy of measurements;

» poorly amenable to automation.

If we consider coordinate measuring machines,
they are the most accurate contact devices with the
possibility of automation. They are official measuring
instruments according to 1SO standards.

The main disadvantages of coordinate measuring
machines include: stationary nature of work, large size
and high complexity.

In addition to stationary coordinate measuring
machines, there are also mobile, they are ideal for
controlling the geometry of products while controlling
the quality of engineering products.

The application of this system is quite wide,
because it is used in quality control in laboratories, in
production measurements, for measurements of large
products, such as wear control, measurements in hard
to reach places and parts of complex configuration, in
limited space, measurements directly at the reception,
fixing near the measured object, as well as for scanning
and digitizing surfaces.

With the help of devices based on different
methods of determining the chemical composition and
alloy, determine the grades of steel.

Therefore, to control the quality of spare parts for
mobile equipment, you can use many different methods
and tools for quality control. Given the disadvantages
of contact measuring instruments, it is proposed to use
non-contact measuring instruments.

Thus, to increase the level of quality control of
spare parts for mobile machines you need to: increase
the accuracy and reduce the complexity of
measurements; make available measurements of both
geometric and physical-mechanical parameters of the
controlled part; possibility of automation and
robotization of measurements.

Factors affecting the accuracy of quality
control of spare parts. During the process of quality
control of spare parts with the use of measuring
devices, there are many different factors that distort
their readings. Indicators depend on the control

conditions, methods and means of control used. To
reduce the impact of these factors, it is necessary to
determine the extent and nature of their impact.

Factors influencing the results of control by an
automated measuring device can be divided into
groups: parameters of controlled devices, properties of
the controlled spare part, technological and other
factors [4, 7].

Dependence of accuracy of measurements on the
factors caused by parameters of the control and
measuring equipment and properties of the controlled
spare parts allows to continue theoretical researches of
other factors influencing accuracy and productivity of
measurements by contactless devices.

Influence of the distance from the radiation source
to the surface of the controlled spare part.

The main factor that affects the accuracy of the
automated measuring device is the distance from the
radiation source to the surface of the controlled spare
part.

To determine the effect of the distance from the
radiation source to the surface of the controlled spare
part, the error of vertical measurements of the
automated measuring device is determined.

Influence of light radiation power.

The accuracy of measurements of spare parts of
mobile machines using an automated measuring device
largely depends on the visibility of the light line. The
visibility of the light line is affected by: the level of
light radiation, the distance from the radiation source to
the surface of the controlled product and the properties
of its surface.

To measure the brightness used photo - and video
cameras that capture the visibility of the light line in the
same range of color manifestations.

Influence of ambient temperature.

During changes in ambient temperature, the
sensitivity of various methods and means of control
changes significantly.

The study of the influence of ambient temperature
on the control accuracy of the automated measuring
device is performed by determining the temperature
field of the tolerance of the device.

The content of the process of determining the
temperature field of tolerance of the device is to
determine the error of the control data at negative and
positive temperatures.
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Considering the method of input control of
components, we can identify three series of work
activities:

1) at the first stage the external inspection of
production, check of accompanying documents (the
passport, the certificate, invoices), existence of a mark
of the supplier, date of manufacturing and conformity
of completeness is carried out;

2) at the second stage - checking the quality
characteristics of products;

3) at the third stage - check of serviceability of an
element after installation on equipment.

The main results of the study. Therefore, when
controlling the quality of spare parts, the radiation
power level of the scanner varies from 1 to 11.25 mW.
As the power of light radiation increases, the data error
increases.

A very important factor is the distance between the
radiation source and the controlled spare part. The
factors of the distance between the radiation source and
the controlled spare part, which affect the measurement
process, increase the probability of measurement error
by 6-7.5%.

An important factor is the influence of ambient
temperature. Normal operating conditions at
temperature t = 20 ° C. When the temperature is
reduced by - 10°C (based on normal conditions t =30 °
C), the readings of the scales increase by 0.02 kg, and
when the temperature is reduced by - 18°C (based on
normal conditions t = 38 ° C) the readings increase by
0, 04 kg.

The optimal modes of operation of automated
measuring devices are: temperature from -10 to +40 °C,
control outside the optimum temperatures should be
carried out using correction factors t_ (p.coef.) = - 0.02
kg, over -10 °C over - 18 °C t_ (p.coef.) = - 0.04 kg.

Determining the advantages and disadvantages of
automated measuring devices allows to make certain
conclusions about the operation of the device and on
the basis of these conclusions to give recommendations
as a development of automated quality control tools for
spare parts of mobile machines.

The control of the mass of spare parts of mobile
machines, with the help of automated measuring
devices, allows to determine the parts that meet the
requirements or are defective, ie this indicates their
possible deviation in geometric parameters and
inconsistency with physical and mechanical properties
of the material.

Determination of physical and mechanical
properties of spare parts is found in 25% of parts
deviations in the chemical composition of the material
and inconsistencies in steel grades.

Mass fraction of chemical elements: C is on aver-
age less than 0.16%, Si by 0.20%, Mn - 0.47% and oth-
ers from nominal.

Quite often, the control of the chemical
composition of the material in the defective parts,
determines the chemical composition of a completely
different brand of parts. Thus, steel St3 in comparison
with steel 40X has a lower value of material strength,
so this steel is often wused by unscrupulous

manufacturers to replace high-quality alloy steel in
order to reduce the cost of production.

Considering the quality control system, it is
possible to distinguish the following stages: control of
raw materials, measurement of the first part, current
control on machines, output control.

Incoming control of all materials and issuance of
certificates for materials at the request of the customer,
belong to the stage of control of raw materials, in
addition, it involves their chemical analysis.

Current control on machines involves constant
control by the operator for compliance with the size and
other parameters of the part.

Output control - takes into account such stages as:
selective control of the required number of parts, data
entry in the protocol and packaging.

Quite important conditions for the quality of spare
parts are their transportation and packaging, these
stages are also controlled by input control specialists.

Quality control of spare parts in production with
the help of automated measuring devices, detects up to
30% at the initial stage of application, which will
significantly reduce the cost of repairing the entire unit.

Therefore, the quality control of spare parts is
greatly influenced by such factors as: vibration, light,
air dust; the main disadvantage of the automated
measuring device is the lack of control over the
hardness of the material; the most common defect
concerns the mismatch between the chemical
composition of the material and the grade of steel; in
defective parts there is often a brand of other steel,
which indicates a significantly lower strength of steel;
deviation in the weight of spare parts indicates a
discrepancy between other parameters, weight control
will reduce the time to control other parameters.

Conclusions. Therefore, the use of low-quality
worn-out equipment increases the need for spare parts,
which negatively affects operating costs. There is a
problem, the quality of spare parts, due to the
percentage of spare parts shortage reaches 45%. Prior
to that, the resource of spare parts does not meet the
objectives, which leads to the use of operating costs.

Today, the products of machine-building
companies are at the lowest level, about 56% of spare
parts are not responsible for technical means, and most
defects are related to physical and mechanical
parameters of the data.

The main problems in the organization of input
control are:

v’ provision of enterprises and service stations,
technical means of measurement and regulatory and
technical documentation does not exceed 30%;

v’ provision of qualified personnel - 35 - 45%;

v’ available measuring instruments do not allow
to provide the necessary review and accuracy of meas-
urements;

v/ quite often such indicators as roughness,
hardness are not controlled, and microcracks and
microcracks, in general remain unnoticed, also hard-to-
reach parameters are not measured.

The main task is the formation and organization of
the process of quality control of machine-building
products, which takes place on the market and
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dealerships. Timely identification of defective parts at
technical service enterprises will prevent their use on
mobile machines. It is necessary to organize a quality
control service for spare parts and use modern control
and measuring equipment.

The process of quality control of spare parts with
the use of measuring devices depends on many
different factors that create their display. The indicators
depend on the control, the methods and means of
control used. To reduce the impact of these factors, the
extent and nature of their impact should be determined.

As aresult, in order to increase the level of quality
control of spare parts for mobile machines, it is
necessary to: increase the accuracy and reduce the
complexity of measurements; make available
measurements of both geometric and physical-
mechanical parameters of the control part; allow
automation and operation of measurements.
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