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Surface Crack Detection in Compression of Pre Heat-Treated Steel
(ESW90) Using an Acoustic Emission Sensor
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Abstract

In the design of the metal forming processes, various types of ductile fracture criteria are used to predict crack initiation and

to fabricate metallic products without any defects. However, the quantitative measurement method for determination of crack

initiation is insufficient. It is very difficult to detect crack initiation in ductile metals with excellent deformability because no

significant load drop is observed due to crack generation. In this study, the applicability of acoustic emission sensors, which

are commonly used in facility diagnostics, to measure crack initiation during the metal forming process was analyzed.

Cylindrical notch specimens were designed using the finite element method to induce a premature crack on the surface of pre

heat-treated steel (ESW90) material. In addition, specimens with various notch angles and heights were prepared and

compression tests were carried out. During the compression tests, acoustic emission signal on the dies and images of the surface

of the notch specimen were recorded using an optical camera in real time. The experimental results revealed that the acoustic

emission sensor can be used to detect crack initiation in ductile metals due to severe plastic deformation

Key Words: Acoustic Emission (AE), Surface Crack, Pre Heat-Treated Steel, ESW90, Compression Test, Finite Element
Method (FEM), Ductile Fracture, Metal Forming Process
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Fig. 9 Equipment for compression test
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