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Abstract: The mechanical and metallurgical properties of elements are important factors for predicting welded joints 
lifetime. Hence, identification and then utilization of models that adequately represent the behavior of such unions, with the 
main purpose of predicting the failure probability considering operating conditions is required. In this context, it is useful to 
perform shear stress tests and model their results to assess their reliability under certain conditions. In the present work, the 
heat input effect over the reliability and lifetime of gas-metal-arc-welding (GMAW) Transformation-Induced Plasticity 
(TRIP) steels welded junctions, in advanced high strength type, is studied. The results obtained with different heat inputs 
used in the manufacture of welding samples show that the mechanical property of the test voltage decreases with increasing 
heat input to the weld, which has direct effect on its reliability. 
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1. Introduction 
 
The Automotive industry has been searching for materials that allow for the reduction of vehicle weight in an effort 

to reduce fuel consumption, in addition to complying with new security/safety regulations. As a result, there is the need for 
more resistant lower thickness materials, in relation to those traditionally used, such as carbon steels and high strength low 
alloy (HSLA). 

Therefore, the industry requires a greater understanding and knowledge of how these materials can be welded so that 
the properties of the original base materials are maintained. This requires consideration of factors such as the effects of 
variation of heat input to the welded joints. In this regard, it is necessary to understand the mechanisms that produce such 
changes in order to comply with the desired performance of welded joints and quality standards established on design bases 
of the manufacturer (Dinda & Díaz, 1995), (Mini, 2010). The development of HASS of first generation TRIP, has complied 
with this expectation, however to be new materials with complex structures present a challenge for the current welding 
technology. 

Currently in the automotive industry advanced high strength (AHSS) type TRIP (transformation induced plasticity) 
steels are used to manufacture several automotive parts like the body. This type of steels have characteristics that set them 
apart from others, such as better impact resistance, low price, reduction of the total weight of the car and as a consequence 
lower fuel consumption, reflected in a decrease in the amount of greenhouse gas emissions. Commonly, the process used to 
make the union of these materials is the electric arc with gas protection (GMAW), for which it is required to know the effect 
of the heat input of the welding process on the mechanical properties and fatigue strength. In this sense, this effect is useful to 
determine the reliability of the welded joints; understanding reliability as the ability of a component to perform the required 
function, in conditions and during a set period (Dodson, 1994). Reliability is a property of a component, expressed as the 
probability that an object perform a function required under conditions given for a set time interval; that is, the ability that an 
object remains functional (Birolini, 2007). 

In this regard, (Rao, 2012) published the estimate of the reliability of the resistance to the stress of multi-components 
based on the generalized exponential distribution. (Fourlairs et al., 2007) published the reliability of test results of the 
samples of simple test to predict the fatigue behavior of car components. (Seung & Dong, 2010), published the assessment of 
reliability and prediction of a design approach of fatigue for the weld joints by gas, where they undertook a prediction model 
based on life. (Siddiqui & Ahmad, 2001) showed the reliability for evidence of fatigue and fracture of moorings TLP 
(Tension Leg Platform) under random workloads, which is a compatible system of Deepwater oil exploration on high seas. 
(Verma et al., 2010) published a paper in which apply proportional hazards models in bearings used in the automotive 
industry, in order to predict the failure rates and reliability of its components. 
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