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Abstract: Accelerated life testing is a technique that is widely used to get timely reliability information on materials, 
components, and systems. The probabilistic models related to accelerate testing have been developed during the last years. 
Commonly, the Weibull distribution model is used to make inference and reliability analysis about systems due to its 
characteristics. However, it exists other useful probabilistic models to perform the lifetime’s behavior: the positive support 
probabilistic models.  In some cases, the goodness of fit tests used to select an adequately model suggests that more than one 
model can be used. Hence, it is of interest to analyze the effects, advantages and disadvantages of using the Weibull model 
even if another probabilistic model fitter. In this paper a comparison of using the Weibull model instead of a model with 
better fit is shown. Fatigue testing data of welded joints by Gas Metal Arc Welding (GMAW) process are used. Results 
goodness of fit test suggests that Gamma model fitter than the Weibull model, but both models can be used. Additionally, the 
effect to use a model with better fit than other with less fit over the inference and lifetime predictions is analyzed. 
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1. Introduction  
 

The automotive industry uses advanced high strength steels (AHSS), in order to carry out the requirements from 
customers, increase quality of welded joints and reduce automobile weight, in that sense, it is useful to apply accelerated life 
testing this is a technique that is widely used to get timely reliability information on materials, components, and systems. 

Therefore, it requires a more knowledge about the materials can be welded, keeping original properties of base 
materials, as well as the effect that occurs in the mechanical and metallurgical properties of welds when existing the variation 
in heat input to the welded joints, so that it is necessary to understand the mechanisms that produce such changes. The arc gas 
shielded welding GMAW process is used to make welded joints at automotive industry, however, the automotive industry 
requires optimum welding parameters to ensure than welded joints carry out the customer quality requirements.  

The existing method to model a fatigue test is based on probabilistic models, this method is used to determine the 
effect of different heat input welding on the mechanical properties and fatigue resistance. The effect of heat input is useful for 
determining the reliability of welded joints.  

In this sense, (Dourado, 2014) published in order to analyze the performance of the samples was performed to select 
the best probability distribution in terms of product life-cycle management. (Vanegas, 2013) reported that the Weibull 
distribution is commonly used to model the life or durability of manufactured items such as bearings, automotive 
components, light bulbs, etc. (Seung & Dong, 2010), published assessment and prediction of a design approach fatigue of 
solder joints for gas, which was carried out a prediction model based on life. (Saucedo, 2012) conducted a goodness of fit test 
to determine which model best represents the data. 

This work studies the effect of use a model Gamma generalized linear model and make lifetime predictions of 
welded joints, in order to describe the behavior of failure cycles. The results show that if is used the Gama generalized linear 
model to predict the lifetime of a welded joints the frequency of warranty service is reduced 60% which is a benefit for the 
company. 

 
 

2. Weibull Analysis  
 
An important tool in reliability engineering used to determine useful indicators in the development of inspection 

frequencies, is the Weibull analysis, based on the Weibull parametric probability distribution. In such an analysis there is the 
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