
 

Implementation of Statistical Model in the Machining of Superalloys 
 

 S. Dominguez-Rueda, I. Escamilla-Salazar, and B. Gonzalez-Ortiz 

 
Facultad de Ingeniería Mecánica y Eléctrica 

Universidad Autónoma de Nuevo León,  
Nuevo León, Mexico 

 
Corresponding author's Email: silveriorueda@outlook.com 

 
 
Abstract: Machining processes have now become very important processes in the manufacturing industry, but also the 
technological advances and the demands of the current industry, they have required much more advanced and precise processes, 
which has led to the development of new machining methodologies to meet current requirements. 
 From its beginnings to the present, the machining processes have had great advances and technology has played an 
important role in this and the current requirements have undoubtedly been an important factor in their progress. With the 
development in large part of the aerospace, automotive and other industries, manufacturing processes require even greater 
advances, so the development and research in them are a priority in today's industry. 
 The current machining processes have changed significantly compared to years ago, to develop processes that allow 
us to have a better product with shorter machining times and the same quality, they are important factors in the investigation 
and it is sought to advance with it. 
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1. Introduction 
 
Nowadays superalloys have reached relevant importance in industry and it is the case of aerospace industry that have 

had experimented a considerable grew in recent years. The machining of parts for this kind of industry is very important, 
because the materials are exposed to extreme conditions under daily operations therefore the resistance to those conditions have 
become key aspect in aerospace industry. Superalloys can resist most extreme required conditions in the aerospace industry. 
The most representative case is the material Inconel 600 that have become a material with high demand for its excellent 
mechanical properties for this reason exists a special interest in the study of this material. 

Inconel 600 is a nickel-base superalloy with excellent properties such as high oxidation resistance, excellent corrosion 
resistance even at high temperatures and it keeps high strength under these conditions, thus the Inconel 600 has been widely 
used for many applications such as aircraft gas turbines, reciprocating engines, metal processing, spacecraft, and nuclear power 
plants, etc. 
 

 
2. Literature Review 

 
2.1 Superalloy Inconel 600 
 

Alloy 600 is a nonmagnetic, nickel-based high temperature alloy possessing an excellent combination of high strength, 
hot and cold workability, and resistance to ordinary form of corrosion. This alloy also displays good heat resistance and freedom 
from aging or stress corrosion throughout the annealed to heavily cold worked condition range. 

The high chromium content of alloy 600 raises its oxidation resistance considerably above that of pure nickel, while 
its high nickel content provides good corrosion resistance under reducing conditions. This alloy exhibits high levels of 
resistance to stress and salt water, exhaust gases, and most organic acids and compounds. 

Alloy 600 is not an age hardening alloy; cold working is the only available means of hardening. Softening by annealing 
begins at about 1600°F (871°C) and is reasonably complete after 10 to 15 minutes of heating at 1800°F (982°C). Above this 
temperature, grain growth may be objectionable, although very brief heating at 1900°F will cause complete softening without 
undue grain growth. Since the rate of cooling has no effect on the softening, the material may be water quenched or air cooled. 
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