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The content and structure of technological processes significantly depend on the
consumer properties of products and the requirements for their quality level. In this
regard, in our opinion, it is important to consider the following aspects of the quality
problem: a general definition of the concept of quality of industrial products; analysis
of its essence and structure; methods for quantitative assessment of the quality of
industrial products; basic technical and organizational ways to ensure high quality
products.

To date, scientists in Ukraine and other countries have done a lot of work to develop
certain issues of quality theory. Its most important indicators, such as reliability,
durability, and accuracy, are carefully studied. There are mathematical descriptions of
these concepts that have been tested in practice. At the same time, the science of quality
is still far from the final stage of its development. There are differences in the
formulation of unambiguous concepts, there is no generally accepted terminology,
initial definitions are still the subject of debate.

It should be noted that in most works, the multifaceted concept of quality,
unfortunately, is often reduced to two or three characteristics: accuracy, reliability,
durability. The signs are undoubtedly important, primary, but do not cover its entire
essence. This interpretation of the concept of quality impoverishes our understanding
of it and narrows the arsenal of scientific and technical means used to ensure it. There
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Is an urgent need to move from an empirical establishment of the essence of the quality
of industrial products to a scientific one. With the current level of scientific knowledge,
the concept of quality of industrial products can be characterized not by isolated
features, but perhaps by their complete complex [1, 2].

It is known that in general, quality is understood as the essential certainty of an
object - that by virtue of which it is a mine object and not something else. Quality is
assessed by a set of properties that determine the suitability of an object to satisfy
certain needs of individuals or the whole society. Of the many (infinitely large number)
signs of quality, at least 10 of the most significant ones can be identified. These, in our
opinion, are: usefulness, reliability, durability, dimensional accuracy (structure,
technical conditions), economic profitability, technical novelty, patentability
(originality), optimal service life, compliance with the best world standards, aesthetic
value (beauty) [3].

Let us also dwell on some of the most rarely mentioned structural components of
product quality characteristics, for example, an indicator of technical morale (as a
component of durability). There are two known causes of obsolescence (aging) of
products, which occurs either in the case of the production of higher quality products
for the same purpose, or in the production of previous products by more economical
means. The moment of decommissioning obsolete equipment is determined by its
optimal service life. This concept expresses the technical and economic limits on the
duration of use of products.

The optimal service life of products is determined by the most economically
advantageous period of operation, the limited influence of moral and material wear and
tear, as well as the nature of the distribution law of failures during operation. When
predicting this indicator, the failure distribution function plays a very significant role.
Calculations show that with the same sample data, the optimal service life of products,
determined by the truncated normal law, can be 4450 hours, but by the exponential
distribution law it is already 66070 hours, and according to the Weibull law - even
1660000 hours.

All this indicates the need for an in-depth statistical examination of operational
data, their careful mathematical processing and a scientifically based choice of
distribution patterns.

It should be noted that for some machine parts, along with high wear resistance,
dimensional stability during operation is required. An example is parts of fuel
equipment and a number of parts in critical units of printing equipment.

An effective method for increasing the durability of such parts is nitriding, after
which wear resistance significantly increases, and the absence of austenite in the
structure of the nitrided layer and core contributes to dimensional stability during
operation [4, 5].

In particular, for parts of fuel equipment, it is proposed to use 30X3M®C steel,
subjected to nitriding, since it is this grade of steel that most fully satisfies the
requirements for the mentioned parts.
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Tests have shown that the fragility of the nitrided layer of 30X3M®C steel is
significantly less, and its hardness at elevated temperatures is higher than that of
38X2MIOA steel, which is currently used in the production of fuel equipment parts.

It has been established that silicon alloys iron-based nitrides, increasing their “hot”
hardness. The possibility of obtaining high hardness after nitriding steel 30x3mec at a
temperature of 560°C significantly reduces the duration of nitriding processes in
ammonia: in 6 hours a layer with a thickness of more than 0.20 mm is obtained, in 24
hours - 0.45...0.55 mm.

Comparative wear resistance tests carried out on the MH-1M installation under
conditions of sliding friction with lubricant showed that the wear resistance of nitrided
steel 30X3M®C is slightly higher than that of nitrided steel 38Kh2MYUA and is an
order of magnitude higher than the wear resistance of 111X 15 steel hardened to HRC
62.

Manufacturing good, high-quality, economical and beautiful products, i.e.
excellent quality is one of the main challenges facing Ukrainian industry today. Only
such competitive products will enable domestic producers not only to achieve
consumer recognition within the country, but also to enter the world market. In this
regard, the issues of objective and comprehensive assessment of the quality of
mechanical engineering products using quantitative indicators seem timely and more
relevant than ever before.
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