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Estimation of the Axial Stress in High-Tension Bolt
by Acoustoelastic Method
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Abstract The evaluation of clamping condition has been regarded as the main issue in the safety-maintenance of
the clamped high-tension bolts. For this, this paper proposes a method to estimate the axial stress by measuring the
TOF (Time-Of-Flight) of ultrasonic wave, which is based on the acoustoelasticity or the dependency of sound speed
on the stress. In this method, however, the variation of sound speed within the range of stress induced under the
field condition is very small, and thus the accuracy of the TOF measurement is important. We adopted the phase
detection method using tone-burst ultrasonic wave to measure the precise TOF. In order to verify the usefulness of
the proposed method experiments are carried out and the results were compared with the stress measured by the
strain gage. The results show good agreement with each other, and from these we can conclude that the proposed
method is highly useful for the evaluation of clamping condition in the clamped high-tension bolts.
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Fig. 1 TOF measurement by using ultrasonic wave
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Fig. 2 Schematic diagram of the TOF measurement
system for high tension bolts
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Fig. 4 Example of gated echo signal
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Fig. 5 Configuration of the tension test
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