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Effect of Bend Deflection on Measurement of Axial Load
in Bolts by Ultrasonic Method

Yoshio ARAI*, Eiichiro TSUCHIDA and Eiji SAKURADA

*# Saitama University, Dept. of Mechanical Engineering, 255 Shimo-Ohkubo, Urawa, Saitama, 338-8570 Japan

Effect of bend deflection on measurement of axial load in bolts by ultrasonic method are studied
experimentally. External loading test with changing the tensile-bend ratio were conducted using
long steel bolts. A ray tracing analysis were also conducted to simulate the effect of bend deflection.
It is cleared that the change of reflection angle of the ultrasonic wave on the bottom surface of the
bolts is the controlling factor for the effect of bend deflection on the measurement of axial load in
bolts. A new method to evaluate the axial load accurately under the deflection is proposed and its

validity is conformed experimentally.
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Fig.1 Specimen configuration
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Fig.3 Directions of incident and reflected waves
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Fig. 4 Effect of deflection angle on change in flight time
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Fig.5 Change of bending moment during loading
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Fig.6 Relation between change in flight time, 473, and
axial stress
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Fig.7 Relation between proposed parameter, 47, and
axial stress

0.05

— Least square method
— Simulation

O Without wedge
/N With wedge

004

0.01

—e

M [Nm]

Fig.8 Relation between difference of flight time with
multi-reflection, 474, and bending moment
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Fig.9 Correlation between axial load estimated using
ultrasonic parameters, F'Y, and actual axial load
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