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Abstract: During the thermocouple manufacturing, there is a viscosity range in which the refractory cement is to be applied; 
this range is termed the pot life. This pot life is affected by some operational factors, such as humidity and temperature. The 
focus of the present paper is to model the cement setting process by means of a growth non-linear model for predicting the 
pot life of the refractory cement; considering humidity and temperature as covariates and without affecting the physical 
characteristics of the refractory cement. Results showed that the model realized accurate predictions, which were validated in 
the real process.          
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1. Introduction 
 

Cement is the most used material in the Construction Industry, its first use was by the Ancient Macedonians and 
three centuries later on a large scale by Roman engineers; the technical knowledge of making hydraulic cement was later 
patented by British engineers in the 18th century. 

According to the IRAM 5000 Normative concrete is defined as “Hydraulic binder obtained as a result of a cement 
plant, containing Portland clinker as necessary substitute. It’s a finely divided inorganic material, mixed with water, forms a 
paste which sets and hardens under hydration reactions and processes that, once hardened, retains its strength and stability 
even under water”. 

The manufacturing process of the cement consists of a calcination process using a heat source for the raw material, 
containing lime, silica, alumina, and iron oxide and other aggregates, after a milling process we obtain cement. For the case 
of refractory cement, the main addition is the calcium alumina which provides high thermal shock resistance. 
Hydraulic cement and concrete materials play an enormous role in modern day construction. Those materials have evolved 
over many years with much of the resulting improvement due to the increased understanding of the interdependent roles of 
composition, processing, and microstructure.  Numerous publications and symposia have been devoted to the research work 
conducted in this area (Gartner, 1996). 

The cement industry represents 7% of the Gross National Product of China, India or USA, with annual production 
near of 4 billion tons worldwide.  It is especially important in the emerging economies, considering the high rate of new 
construction and infrastructure growth. The global significance of the cement industry demands the commitment a large 
amount of economic and human resources to develop new products and perfect the existing ones.  Hundreds of books and 
thousands of papers have been written on the subject of cement.  Refractory cements are an important part of the cement 
family. 
 
1.1 Influence of Temperature over Refractory Cement 
 
 Operational factors, such as temperature and relative humidity, directly affect refractory cement processing. Those 
factors are present during the different stages of the cement preparation, application, curing and hardening inside the piece for 
a proper performance in the application. There have been several investigations regarding how weather affects the concrete 
due its importance to the construction industry. Palomo (2000) remarks that is necessary to know and understand the way that 
the hot weather, which includes high temperature, high solar radiation, low relative humidity and considerable wind, affects 
the properties of the concrete. 
The preparation of the concrete in extreme weather conditions affects the different stages of the concrete as preparation, 
transport, application, curing as well as the mechanical and physical properties.  Hot weather conditions have been most 


