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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 regression classic models related to accelerate testing have been developed during the last years. 
Commonly, these models are used to make inference and reliability analysis about systems due to its characteristics. However, 
support vector regression (SVR) is a powerful method for modelling complex welding engineering process. SVR offers the 
advantage of fast calibration and it is possible to make accurately predictions about fatigue of welded joints. The prediction 
rates for classic models are compared with SVR using different loss functions. This method achieves better overall performance 
than robust regression in measures such as 𝑅𝑅2. Fatigue testing data of welded joints by Gas Metal Arc Welding (GMAW) 
process are used, the Huber loss function gave the best results. In order to predict lifetimes of welded joints and these could be 
used to establish the warranty time.   
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1. Introduction 
 
Welding techniques back in the recently years, the GMAW process leading in development in are welding process 

which is higher productivity and good in quality. A metal inert gas (MIG) also called GMAW is the process that included of 
heating, melting and solidification of parents metals and a filler (wire electrode) material in restricted fusion zone by transient 
heat source to from a joint between the parents metals (Ghazvinloo, et.al., 2010). The GMAW welding parameters influence 
the quality, productivity and cost of welding joint. The perfect arc will be achieved if all the welding parameters in 
conformation. These parameters consists of arc welding current, arc voltage, welding speed, torch angle, free wire length, 
nozzle distance, welding position and direction but the most important parameters are heat input and effort.  

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. 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 and support vector regression technique, 
those methods are 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.  

This work studies the effect of use a support vector regression 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 SVR 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 
cumulative distribution function 𝐹𝐹(𝑥𝑥) = 𝑃𝑃(𝑋𝑋 ≤ 𝑥𝑥), representing the probability that a variable takes on a value in the interval 
[0, 𝑥𝑥]. Therefore, if 𝑇𝑇 is the continuous random variable that represents the time of life (cycles, time to failure, etc.) of the 
welded joints, then 𝑇𝑇 has a cumulative distribution expressed by 𝐹𝐹(𝑡𝑡) = 𝑃𝑃(𝑇𝑇 ≤ 𝑡𝑡) positive support, which, for the Weibull 
model is represented by: 
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