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This work discusses on the capability of acoustic emission (AE) technique to be used as a prediction mechanism of the 
fatigue damage (or also fatigue life) for steel specimen. For this case, the specific material used is the carbon steel with the 
series of SAE 1045. Thus, a new empirical model based on the statistic and probabilistic theory was used for achieving this 
purpose, which it is said as the main contribution of this work. AE is a transient wave resulting from the sudden release of 
stored energy during a damage process. It is used to detect active microscopic events in a material, such as crack initiation 
and propagation. In most of the previous studies, the AE technique was used to detect the occurrence of irregularity on the 
material surface, such as crack that caused by both static and cyclic loadings. However, no work has been established for 
AE parameters to be used for predicting the fatigue life of materials.  Looking to this opportunity,  we are working to 
expanse the work done by previous scholars, i.e. the development of fatigue life prediction relationship of the metallic 
materials using the combination approach of both fatigue and AE parameters. To accomplish the needs of the designated 
objective, the specific AE parameters (hit and count) and fatigue life parameters (number of cycles to failure and damage 
values) of the tested specimens captured using the designated data acquisition system while the specimen was exposed to 
the uniaxial cyclic test using the 100 kN servo-hydraulic machine at the testing frequency of 8-Hz. Both AE and strain 
signals were experimentally measured using the AE sensor and strain gauge respectively, with the sensors attached to the 
specimen during the cyclic test at several stress levels of constant amplitude loadings. The empirical relationship was 
suggested from the newly developed hit-life (h–N) curve, in correlation to the AE hits-number and cycles to failure. On the 
other hand, the validation results were then presented in the Weibull probability distribution technique, contributing a 
potential findings towards fatigue life prediction. From overall findings, it is indicated that the AE technique has the 
potential to assess strain-based fatigue life for any metallic material, and for this case is the SAE 1045 carbon steel, which is 
never been formulated before.  
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