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This article discusses the issues of machine performance indicators of a machine with multi-

purpose working bodies. Also, area of rational use of the machine are analyzed. 
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Introduction 

Machine Performance Indicators 

A preliminary assessment of the efficiency of the machine is performed based on the analysis of the 

generalized indicator ПNmn by comparing it with the indicators for a set of single-purpose machines 

that perform the same work as multi-purpose machines [1, 2, 3, 4, 5, 6, 7, 8 ,9]. For a machine with 

multi-purpose working bodies, the indicator ПNmn is reduced to the form: 
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where: n is the number of engines installed on the machine; Ni is the power of the engine of the 

corresponding working body; k is the number of working bodies that ensure the performance of the 

relevant types of work; mj is the mass of working bodies and elements that ensure the performance 

of the corresponding types of work; mm is the mass of the base machine; nр is the number of 

workers servicing the machine; ppr is the probability of the appearance of the total number of 

workers servicing the machine at the same time; Q is the number of types of operating conditions 

(types of soil, building materials, etc.); Pjg - performance for each type of work and under 

appropriate operating conditions; pj is the probability of occurrence of types of work; pg is the 

probability of occurrence of operating conditions. 

We determine the performance of drilling equipment on different categories of soil: 
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where: Тц – cycle time; 

qя – geometric volume of the drilled hole; 

kн – auger filling ratio; 

kв – soil loosening factor; 
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kр – working time utilization rate. 
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We determine the performance of excavation equipment 
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where: qк – excavator bucket geometric capacity; 

kн – bucket fill factor; 
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We determine the performance of crane equipment 
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where: Q – crane lifting capacity; 

kг – crane utilization factor by lifting capacity. 
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Probability of occurrence of types of work pj: 

 for drilling equipment - 0.15; 

 for crane equipment - 0.30; 

 for excavation equipment - 0.55. 

Probability of occurrence of operating conditions pg: 

 I category - 0.2; 

 II category - 0.48; 

 III category - 0.2. 
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The mass of working bodies and elements mj, ensuring the performance of the relevant types of 

work; 

 drilling equipment - 730 kg; 

 crane equipment - 170 kg; 

 excavation equipment - 800kg. 

The mass of the base machine mm=5600kg. 

Thus, a preliminary assessment of the efficiency indicator for the use of PNmn machines with multi-

purpose replaceable working bodies. 
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Comparing the generalized indicator of the efficiency of the use of PNm machines with the 

indicators for a set of single-purpose machines, the values of which lie in the range 3645, we 

establish that this machine corresponds to the best samples 

Area of Rational Use of the Machine 

It is advisable to determine the areas of rational use of road machines of various designs, 

considering the background of operation, by analyzing the expressions of equal efficiency, which 

are formed on the basis of analytical dependencies of the corresponding indicators [10, 11, 12, 13, 

14, 15]: 
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where
i

П  process performance indicator;  

i
p  likelihood of operating conditions. 

The competitiveness of road machines is an important and specific performance indicator. The 

level of competitiveness is assessed for imported machines and machines supplied for export in 

order to justify their acquisition or develop measures to increase their competitiveness in the 

foreign market, identify promising machines for export and stimulate the sale of export products. 

Competitiveness is determined by a set of consumer properties necessary and sufficient for the sale 

of a machine at comparable prices in a particular market. The quality of export products can be 

determined by a system of indicators. Depending on the specific features, certain groups of 

indicators may be absent. If necessary, enter additional indicators. Indicators of the terms of sale, 

service and prestige advertising are determined in points by experts. The competitiveness of 

machines is evaluated by the complex indicator of competitiveness kk [16, 17, 18, 19, 20]. This 

indicator is defined as the sum of relative private indicators, considering the relative weight of 

each: 
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where kk - relative i-th quality indicators of the considered machine; i  - weight coefficient of the 

i-th relative quality indicator. 

Relative quality indicators 

0/ iii ППk    (4.3.2) 

iii ППk /0    (4.3.3) 

where iП  - the value of the i-th indicator of the evaluated machine: 0iП  - value of the i-th indicator 

of the reference machine. 

When using an indicator, an increase in the value of which indicates an improvement in quality, 

take the dependence (4.3.2), if vice versa, then take the dependence (4.3.3). 

According to the complex indicator kk, the machine can be classified as competitive if kk>1 or non-

competitive if kk<0.9. Intermediate values characterize a low level of competitiveness. A complex 

indicator is a necessary criterion for assessing competitiveness, subject to the obligatory observance 

of a high level of each particular indicator [21, 22, 23, 24, 25, 26, 27]. 

Conclusion 

1. The efficiency indicator of the designed MM-1 machine has been established and determined, on 

the basis of which the efficiency estimate is within 36-45%. 

2. The calculated technical and economic effect from the introduction of the developed machine 

design is determined: 

 productivity; 

 cost of capital investment; 

 annual fund of working hours; 

 cost. 
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