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Foundry, as the main procurement base of mechanical engineering, has a huge range 

of technologies and casting equipment, which can be used to perform specific production 

tasks with varying efficiency. It is known, that the same casting can be obtained in many ways 

using various technological methods. However, the economic efficiency of its production in 

different cases will differ significantly [1]. Modern mechanical engineering poses new tasks 

for foundry, the solution of which will improve the accuracy of castings; optimal adjustment 

and refinement of its design. With any option of casting mеthod, the process from setting the 

problem to obtaining the casting can be represented as a series of successive stages (Fig. 1). 
 

 
 

Figure 1. The main stages of new castings’ manufacturing 
 

Taking into account that the 1st-3rd stages are practically independent of production 

volumes, and the costs of the 4th and 5th stages are directly related to production volume of 

castings, then with the growth of series production the share of the 4th and 5th stages in the 

total cost of manufacturing one casting increases, and the share of the 1st-3rd is reduced. 

Thus, it is advisable to use different approaches to the preparation of the production of 

castings in the conditions of individual, serial and mass scales of production.  

Based on the presented analysis, it is possible to formulate a number of principles for 

ensuring the maximum efficiency of small-scale and single foundry production: the maximum 

reduction in the time and cost of pre-engineering; choice of technology for the manufacturing 

of castings with the possibility of flexible regulation of the time and sequence of execution of 

individual technological operations; the versatility of the technological processes, materials 

and equipment used, which should make it possible to obtain castings from different alloys in 

a wide range of sizes, application of additive technologies. The use of additive technologies in 

modern foundry makes it possible to ―grow‖ both pattern equipment and casting molds 

directly with minimal labor costs and a significant reduction in manufacturing time [2]. 

When prototyping, manufacturing pilot cast products and adjusting their design, great 

advantages are provided by the use of modern CAD/CAM/CAE systems, 3D printers for 

direct printing of casting molds and cores, which makes it possible to completely exclude the 



VI Міжнародна студентська науково - технічна конференція  
"ПРИРОДНИЧІ ТА ГУМАНІТАРНІ НАУКИ. АКТУАЛЬНІ ПИТАННЯ" 

 

207 

 

stage of manufacturing model castings from the traditional chain of obtaining casting tooling 

(Fig. 2). Taking into account that in the development of new castings and development of 

their production, the process of adjusting the design is often repeated many times, the 

exclusion of the stage of design and manufacture of pattern equipment can significantly 

reduce costs and increase the competitiveness of production. 

 
 

Figure 2. Schemes of pre-production engineering for new castings: traditional (a); using 
additive technologies for the manufacturing of molds and cores (b) 

 

The specifics of single and small-scale production, in addition to the requirement to 

constantly a a new range of castings, lies in the need to manufacture casting molds of 

different sizes and metal consumption, prepare various alloys, and apply different approaches 

to organizing finishing operations. If in mass production end-to-end constantly functioning 

technological flows are organized with parallel execution of technological operations, then in 

single and small-scale production it is often necessary to use a mixed system of labor 

organization, with a number of operations performed sequentially with their placement in 

time. In such conditions, the most rational is the use of No-Bake technologies and modern 

cold-hardening sand-resin mixtures using batch and continuous operation. Batch mixtures, as 

a rule, are small-sized blade units (Fig. 3, a), which are quite simple to operate, do not require 

large areas and foundations for placement, and can work with most of the currently used 

organic binder compositions. 

To organize small-scale production of molds and 

cores from such mixtures with acid hardeners, it is preferable 

to use continuous screw mixers, which make it possible to 

mechanize and minimize the time of mixing, transporting and 

filling technological equipment with mixtures (Fig. 3, b). 

Modern screw mixers, as a rule, are equipped with multi-

circuit systems for supplying and dosing liquid binders, as 

well as systems for controlling temperature and heating the 

filler, which makes them suitable for preparing most types of 

sand-resin mixtures used in the modern foundry industry. 

The widespread use of modern technologies and 

specially selected equipment with rational technological 

tooling allow the most efficient organization of single and 

small-scale production of castings, ensuring their consistently 

high accuracy and quality. 
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Figure 3. Mixers for the 
preparation of cold-
hardening sand-resin 

mixtures [3]: blade-type 
batch operation of various 

capacities (a); screw 
continuous operation (b) 

b) a) 
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