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Abstract: Refractory cement is one of the essential materials for manufacturing thermocouples; cement viscosity affects
greatly the quality and functionality of the component manufactured. In this sense, there is a viscosity range in which the
refractory cement must be applied; this range is termed the pot life. So that is of interest to model the cement setting process
for predicting it’s life, considering some operational factors; this behavior is represented by growth non-linear model. Hence,
as the failure times are estimated, it is necessary to consider the prediction error. In this paper, it is proposed to use a, inverse
prediction method for measuring the error prediction. Moreover, in order to consider all uncertainty information, performing
the estimated times by a triangular fuzzy numbers is proposed, providing a more reliable prediction without loss of
information. Therefore, it was adapted the fuzzy theory to the reliability analysis for estimating fuzzy reliability of cement.
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1. Introduction
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 (Gartner, 1996).
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. Palomo (2000) remarks that is necessary to know and understand the way that the
weather, which includes high temperature, high solar radiation, low relative humidity and considerable wind, affects the
properties of this concrete. Ahmadi (2000) mentions that the increase in the temperature and wind speed accelerate the curing
of the cement, while an increase in relative humidity has a retarding effect on the setting. Almusallam et. al. (2001) studied
the effect of variation in environmental factors curing concrete, factors such as air temperature, wind speed and the relative
humidity have an effect on the plastic shrinkage, compressive strength, pulse rate and microstructure of concrete, resorts to
the use of retardant compounds based setting plaster or sulfur trioxide. Hernandez and Zaragoza (2008) determined in tests
(using the Vicat machine) that the setting time of a cement based on a normal sample was 330 minutes for the initial set and
the final set to 390, these being times within the standard specification. The Mexican Standard NMX-C-414-2010 ONNCCE
mentioned in the physical characteristics that under specific conditions, the initial setting time should be a minimum of 45
minutes up to 600 minutes for final set determined through Vicat Machine. However, it is of interest to determine these
specific conditions for the case of refractory cement.
Stages of concrete can be compared directly with the refractory cement stages, with the main difference being that
for the thermocouple production process the curing is accelerated using a convection oven. During the manufacture of
thermocouples used to measure temperature in molten metal, one of the most important components is the refractory cement.
The refractory cement is used to protect the most important components of the thermocouples from the high temperatures
presents during the use of the product. The performance of the product depends on the thermal protection that refractory
cement provides.
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