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Fig. 1. Configuration of compact tension specimens
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Table 1. Mechanical properties of tensile specimen

i Elastic Modulus : 209.44 Gpa
Tensile Strength : 1265.98 Mpa
Elongation : 7.86%

Poisson’s Ratio : 0.33
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Fig. 3. Finite element analysis results
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Table 2. Comparison between analytical and experimental results

Damage zone size COD (mm)
Load :
step X y Experiment
(N) Analysis

(mm) (mm) No.1 No.2 No.3 No.4 No.5
3924 0.85 0.65 0.276 0.304 0.286 0.279 0.279 0.273
5886 2.03 1.50 0.430 0471 0.451 0.441 0.442
7848 3.33 2.36 0.602 0.683 0.669 0.662
9810 4.85 342 0.810 1.260 1.074
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Fig. 5. Acoustic emission counts at various load steps
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Fig. 6. Total ringdown counts vs. COD
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Fracture Behavior of Pre-cracked AISI 4130
Specimens by Means of Acoustic Emission and
Ultrasonic C-scan Measurements

J. W. Ong*, S. 1. Moon** and H. J. Jeong**
* Chungnam National University
** Agency for Defense Development
Abstract Fracture behavior of pre-cracked compact tension specimens made of AISI 4130 steel was
investigated using acoustic emission (AE) and ultrasonic C-scan measurements. While each specimen
was loaded up to a certain level, various acoustic emission parameters were recorded together with the
crack opening displacement (COD). An elastic-plastic finite element anaysis was performed to calculate
COD and the damage (plastic) zone size ahead of crack tip. Ultrasonic C-scans, in a pulse-echo, im-
mersion mode, were done for mapping the damage zone size. The agreement between the finite element
results and the measured COD was satisfactory. Based on AE results, the test specimens were found to
show ductile behavior. The slope of the total ringdown counts vs. COD curve was useful to determine
the crack initiation. The preliminary C-scan images showed evidence of changes in the amplitude of ul-
trasonic signal in the damaged region, and the shape and size of the damage zone matched qualitatively
with the finite element results. A further work on the damage zone sizing was also pointed out.
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