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THE AUTOMATION OF MANUFACRURING COSTS 
 ESTIMATION PROCESS  

Abstract: The main aim of the research was to automate the process of manufacturing costs 
estimation. The repetitive stages were distinguished and the main algorithm was 
distinguished. Based on that algorithm the spreadsheet and computer program were 
developed. Finally the results were compared and conclusions presented.  

1. Introduction 

The product price is one of the key criteria while customer makes product search. For this 
reason, the manufacturer of a new technical mean must offer a product at a competitive price 
to meet customer requirements. Therefore the manufacturing costs estimation is extremely 
important stage in the constructional – designing process. Studies show that the decisions 
made at this stage are the key to the product cost [2, 4]. For this reason it is important to 
develop tools to support the process of costs estimation.  

2. Algorithm  

The main goal of the research was to calculate the costs of manufacturing. The costs 
definitions and calculation models are described in [1, 3]. 

Estimating the cost of production has a high repeatability of operations. The same process 
of calculation must be performed for each element of each size. In the case of hydraulic prop 
series of types, this means estimating the cost of five sizes of 11 elements so it gives a total of 
55 elements. It follows that the process of manufacturing cost estimation can be automated. 

The computer program was developed to improve the series of types manufacturing costs 
estimation process.  
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3. Excel spreadsheet 

Most of calculations needed to estimate the cost of manufacturing has been carried out in 
an Excel spreadsheet. Initially, there was defined a simple array of data and relationships. 
During the research process the spreadsheet template was developed. Now it is possible to 
quickly and easily obtain the result. The spreadsheet is characterized by a specific structure. 
Each of step of calculation was saved in separate sheet.  

The first one summarizes the design attributes. The operators used to calculate the values 
are marked with different colours: 

- Yellow PK - values determined under the terms of the constructional similarity, 
- Red OG - values determined by geometric operators, 
- Blue EK - the dimensions of the catalogue elements, 
- Bronze RS - values dependent on the relationship joins, 
- Orange OT - values based on technological process operators. 

 

 
Fig.1. Excel spreadsheet – constructional attributes 

 
The big advantage is the ability to define the relationship between the dimensions so user can 
easily determine their value and the modification are immediately taken into account. 
 Next sheet contains rules that, based on processing times obtained from the CAM 
simulation and: material prices, the rate of the worker, etc. allows to calculate the 
manufacturing costs of individual elements and finally of the entire series of types. With the 
ability to copy the cells user can freely add or delete process steps assigned to the element or 
add/delete elements. 
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Fig.2. Excel spreadsheet – CAM method 

 
In the next spreadsheet the tables and relations were defined which allows to calculate costs 
witch similarity use.  
 

 
Fig.3. Excel spreadsheet – similarity method 
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Based on mass values taken from sheet shown on fig. 2 the cost are calculated with simplified 
method use.  
 

 
Fig.4. Excel spreadsheet – simplified method 

 
The last book summarizes the results of all the methods presented in tabular form and on 

the graph. 
 

 
Fig.5. Excel spreadsheet – summary 

 
Thanks to excel functionality this tool has a high versatility and flexibility.  

4. Computer program 

 The computer program was developed. It is able to aid process of the manufacturing costs 
calculation. After entering the necessary data, such as the type of blank, the weight of the 
input and output element, the price of material and waste, the rate of the employee, etc. based 
on a defined manufacturing process (manufacturing – Obróbka tab – fig. 6) the program 
estimate the cost with the similarity method use, then with method based on data gathered 
from the CAM simulation and finally with a simplified one. 
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Fig.6. Program – manufacturing (Obróbka) tab 

 
Result of the calculation is presented in a report and on the graph (fig. 7). 
 

 
Fig.7. Result of program calculation  
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The results obtained by excel spreadsheet and computer program were compared. Biggest 
difference between that results is equal to 2,2%. The computer program and excel use 
different number precision. Because of that, after several mathematical operations, this small 
divergence increases. But still 2% difference is negligibly small. 
 It is possible to estimate the cost of production of an item made from various semi-
finished products. In this case, in the elements tab, user should enter the same element several 
times with various blanks. By adding the same item several times, for which the user defines 
the various manufacturing processes (Obróbka tab) it is possible to compare the 
manufacturing costs of element made of different processes. 

5. Conclusion 

 The main advantage of a spreadsheet is the fact that the results are immediately updated if 
a single value will be modified. In this way user can observe the results of changes and then 
he is able to modify the construction to minimize the costs. The spreadsheet has a high 
versatility and flexibility. The user can delete or modify the formula or add his own.  
 Sometimes, however, the possibility of any edition is undesirable and because of that the 
computer program was developed. This program offers a similar functionality as described 
sheet. This program is characterized by high versatility. It may help minimize the 
manufacturing costs.  
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