
DOCTORAL THESIS INTRODUCTION 

Full name of researcher: Tang Ba Dai  

Thesis title: “Research on the quality of steel-structured welds by automatic 

arc welding under the domestically manufactured Aluminate-Rutile ceramic 

flux layer”. 

Major: Mechanical engineer 

Training program code: 9.52.01.03  

Full name of scientific supervisors: 

1. Assoc. Prof. Dr. Dao Quang Ke  

2. Dr. Hoang Van Chau  

Training facility: Mechanical Research Institute - Ministry of Industry and 

Trade 

SUMMARY OF THE THESIS’S NEW CONCLUSIONS 

1. Regarding scientific meaning  

- Determine the influence of the composition ratios in the AR batches on the 

structure and mechanical properties of the weld by SAW welding technology. 

- Establish a mathematical function to represent the relationship between the 

composition ratio of AR-system ceramic batches and the quality of steel structural 

welds. 

- Use the OEC multi-target optimization method to determine the 

simultaneous effects of the MnO2, TiO2, SiO2 components in the ceramic batches on 

the tensile strength, impact strength, weld metal hardness in the research scope. 

- Select suitable compositions for ceramic batches when welding low-carbon 

steel and low-alloy steel structures to meet the required mechanical indicators. 

2. Practical significance  

 - The research results are the basis for the establishment of the AR system 

ceramic flux fabrication process with domestic materials for welding carbon steel 

and low alloy in the fabrication of mechanical structures using SAW welding 

technology. 

 - The research results of the Thesis can be used as a reference for the 

research on production of welding materials in SAW welding technology, electro-

slag welding, manual arc welding. 



 - An introduction of a simple and effective research method and evaluation 

for determining the appropriate ceramic flux content and their influence on the 

mechanical indicators of the weld. 

3. New contributions of the thesis 

 - Determine the appropriate composition ratio in batches of ceramic welding 

flux from domestic materials to fabricate, apply in welding low alloy steel and low 

carbon steel to ensure the best weld quality. 

 - Building a mathematical function showing the relationship of each batch 

component of AR-system ceramic flux to tensile strength, impact strength and weld 

metal hardness. Simultaneously, it is possible to quantify the influence of the batch 

compositions on the mechanical indicators within the research scope. 

 - Apply the OEC multi-target optimization method to evaluate the 

simultaneous effects of the MnO2, TiO2, SiO2 components in the AR system 

ceramic flux to the mechanical properties of welds and building the mathematical 

function showing the relationship of the welding flux components with the weld 

mechanical properties. 
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