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Abstract 

In this article, cars were theoretically examined and the numerical values of the parameters of 

the mathematical models of the processes of changes in the quality of cars were determined. 

Software has been developed for modeling the laws of changes in the quality of cars 
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Introduction 

Operational time - the duration or amount of operational time of the object means the duration 

of the product measured in hours or kilometers, in some cases in units of completed work [1-

7]. Reliability is determined by the degree of change in the quality of the car with an increase 

in operating time or operating time. Reliability is the ability of a vehicle to keep on time within 

specified limits, which includes the values of all parameters describing the ability to perform 

the required functions in certain modes and conditions of use, maintenance and repair, storage 

and transportation takes Reliability is a complex property consisting of 4 properties: failure-

free operation, durability, stability and persistence [8-14]. 

The research conducted on the issue under consideration is mainly related to the problem of 

changing the technical condition of cars. In this case, gradual changes in quality indicators, 

random indicators that lead to gradual failures and sudden failures are taken into account. 

Gradual changes of technical condition parameters are characterized by graphs of type 1 (see 

section 1.2), and random ones are considered in relation to groups of vehicles and are 

characterized by graphs of type 3 [15-19]. 

Laws of change of parameters of the technical condition during working time have been studied 

by many authors on the example of various types of machines and equipment. Problems of 

technical condition change have attracted the attention of researchers since the beginning of 

automobile production. Many articles have been published on this topic. For example, in 1936, 

graphs of changes in the wear of pistons, cylinders, piston rings, and camshafts according to 

the working time of automobile engines correspond to the classic wear curve (Fig. 1). 
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Figure 1. The wear of car parts depends on its operation for stable working conditions.[2] 
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The analysis of the results of experiments obtained by various researchers shows that in all 

cases there are no changes according to the classical curve. Avdonkin F.N. experimental data 

obtained by also indicate the variety of forms of the dependence of the parameters of the 

technical condition of cars on the working time: an increase and a decrease in the working time. 

A parameter can be either linearly variable or curvilinearly progressive or regressive. Note that 

this case cannot be shown as a general case, as the wear intensity here varies only with mode 

and the effect of operating time on the process variation is not taken into account [20-23]. 

 

 
Figure 2. Laws of the flow of stationary wear processes over time[2] 

 

It is very difficult to model a car with random changes in technical condition. In the case of a 

single object, the probability of failure R or the probability of failure F operating time L can be 

estimated: 
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m(L) - the number of failed products during operation L;n- number of products; 

 

 
Figure 3. The failure rate is R and the probability of failure is F [4] 
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The change in the technical condition of the working time for a group of vehicles is 

characterized by the laws of the recovery process. Consideration of these regularities follows 

from the following axioms. 

First, each car is characterized by a random and corresponding function f(L). 

In troubleshooting a repair industry, it doesn't matter which machine failed or which invoice 

failed. 

The following notations are used to describe the third type of graphs. 

K-mean time to failure: 

,L...LLL k,kk 1121 −+++=            (2)  [4] 

L1 -mean time to first failure; 

L12 -average time between first and second failures, etc. 

Average time between (k-1)- and k- failures for N cars: 
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The completeness coefficient of resource recovery describes the possibility of resource 

reduction after repair: 
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The failure flow leading function (recovery function) determines the cumulative number of first 

and subsequent failures of the product up to the operating time L The existence of the main 

types of regularities in the processes of changing the quality of cars has been experimentally 

confirmed. 

 

Summary 

The standards necessary to describe the processes of changing the quality of cars have been 

determined. A type of mathematical models describing the laws of the processes of changes in 

the quality of cars has been established. The existence of the main types of regularities in the 

processes of changing the quality of cars has been experimentally confirmed. Cars were 

theoretically checked and the numerical values of the parameters of the mathematical models 

of the processes of changes in the quality of cars were determined. 
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