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The measurement of the stress in a tightened bolt by the ultrasonic

longitudinal and transverse waves

Jiang Zetao

(Nanchang Institute of Aeronautical Technology, Nanchang 330034)

Zhu Shiming

(Tongji University, Shanghai 200092)

Abstract This paper presents a new method measuring the axial stress by the transit
time of longitudinal waves and transverse wave in the tight bolt ; It solves that the stress
in the tight bolt is measured more accurately by ultrasonic. It deduces a new relationship
of the stress, the characteristics of ultrasonic velocity of material, the clamping distance,
the transit time of longitudinal waves and transverse wave and the temperature by use
of the relationship between the velocity of ultrasonic transiting along the axial direction,
the axial stress and the elastic constants ; It is taken into account that the temperature
affects the ultrasonic velocity under the action of the stress. This method simplifies the
measurement and the calculation process. The paper also introduces the experiment and
test method of characteristic of ultrasonic velocity of bolt material. The experimental
results show that the error of stress is less than 10MPa when the clamping distance is
more than 30mm and the stress is less than 250MPa.
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