
The 16th INTERNATIONAL SCIENTIFIC CONFERENCE 
INFORMATION TECHNOLOGIES AND MANAGEMENT 2018 
April 26-27, 2018, ISMA University, Riga, Latvia Tursyngali N, Baibatshayev M 

114 
CM45 Computer modelling and information technologies 

Establishment and research of robot system model in production 
process of magnesium ingot  

Nursara Tursyngali*, Mukhit Baibatshayev 
Institute of information and telecommunication technologies, The Kazakh National Research Technical University after K.I.Satpaev, 050013, Satpayev 

Street, 22a, Almaty city, Republic of Kazakhstan 

*Corresponding author’s e-mail: nur.sara@mail.ru 

 
Abstract  

Magnesium Ingot is a new type of lightweight, corrosion-resistant metallic material with low specific weight, high strength per unit weight, 
and superior chemical stability. It is widely used in automotive, light industry, metallurgical, chemical, electronics and instrument 
manufacturing industries. Since the automation of the magnesium ingot process is a promising project. Compared with the prior technology, 
the technology of pouring liquid magnesium on a foundry conveyor of the present invention has a high degree of automation, reduces pollution, 
reduces the labour intensity of the workers, and makes the process accurately controlled, and also indirectly improves the product quality.  
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1 Introduction 

Metal magnesium is a new type of lightweight and corrosion-
resistant metal material that was developed in the 20th century. 
The application of magnesium is mainly concentrated in the 
four major fields of magnesium alloy production, aluminium 
alloy production, steelmaking desulfurization, and aviation 
industry. It is widely used in automobile manufacturing and 
light industry, metallurgical industry, chemical industry, 
electronic industry and instrument manufacturing. The 
superior performance and beautiful appearance of 
magnesium alloys are favored by manufacturers such as 
computers, home appliances, and mobile phones. 

It has the advantages of low specific gravity, high unit 
weight strength, and high chemical stability, which makes 
the aluminum-magnesium alloy and its magnesium castings 
highly favored, and the metal magnesium industry has 
developed rapidly. Therefore, the requirements for the 
automation degree of the magnesium ingot production 
system have been increasing with the increasing demand for 
magnesium ingots by various companies. On the other hand, 
the high temperature environment of the smelting system is 
harmful to the health of the staff. 

In order to solve these problems we designed a fully 
automated magnesium ingot production system，which can 
finish following three steps automatically without 
interruption of human: 

1) Shoot liquid metal from the trough into the 
magnesium ingot molds 

2) Transport the filled magnesium ingot mold 
3) Stack magnesium ingots 
In addition to these operations in the existing technology, 

the operator also manually manages the flow rate of the 
liquid metal stream entering the molds by changing the 
slope of the crucible. 

2 Overview 

This fully automated system improves the production 
efficiency of magnesium ingots and avoids workers from 
being exposed to harsh environments, as well as avoids 
foaming in the ingots by adjusting the height and inclination 
of the trough to improve product quality. 

At the same time this system has some drawbacks as 
complex, expensive and high unemployment rate.  

3 Decision 

This highly automated system can be used in our smelting 
plants. Shooting liquid metal from the trough into the 
magnesium ingot molds, transporting the filled magnesium 
ingot mold and stacking magnesium ingots are realized 
synchronously, therefore, save time and increase production 
efficiency. The system has its blades for drainage, which can 
prevent the metal liquid from spilling out of the mold, to 
save resources. I believe that these smelting plants improve 
or perfect their production lines by implementing this highly 
automated system. 

4 Conclusion 

The automation of production processes is the most 
pronounced trend that is gaining popularity in most smelting 
plants and corporations. This is because of low human labor 
and high production efficiency. 

The system in this work will meet market demands 
popularly. The organizations can reach their target by 
implementing this full automated pouring liquid magnesium 
on a foundry conveyor technology.  
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