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The purpose of this study is to examine the detection of defects in
structural materials and looseness of bolted joints using a stress stethoscope. An attempt was made
to detect defects by repeatedly applying a load to a flat plate specimen with a notch as an
artificial defect and measuring the strain distribution near the notch with a stress stethoscope. In

addition, dynamic strain measurement was performed using impact vibration and a stress stethoscope
to detect looseness of bolted joints, and the correlation between bolt axial force and strain time
fluctuation was investigated. The former strain measurement experiment suggested the possibility of
defect detection by finding the maximum strain occurrence point in the strain distribution. In
dynamic strain measurement experiments, it was shown that the bolt looseness could be detected from
the increase or decrease of the damping factor of the dynamic strain waveform.
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Table 1 Each experimental condition

. . . Distance fr .
Tightenmg Hanmering k:;ltmkl:ei d f;n Distance frombolt head
Varation of experiment torque height stethos(cope to hammering point
7 [Nm] H [mm] R [om] S [mm)]
(D Effect of bolt axial force on danping ratio 40-100 150 40 0 (Bolt head)
@ Relationship between damping ratio and hammering height 100 100, 150, 200 40 0 (Bolt head)
@ Relationship between damping ratio and distance R, S 100 150 25,3545 0,25,35,45
@ Relationship between damping ratio and specimen thickness 100 150 40 0 (Bolt head)
— 30
2 ®
=25
3
§ 20
f 15
%10
© 5
aa]
0 1 1 L 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 90 100
Tightening torque 7 [Nm]

Fig.4 Relation between bolt axial force and tightening torque
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Fig.9 Relationship between damping ratio and specimen thickness ¢
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