X
EEFHERESR

Journal of the Korean Soczety
for  Nondestructive Testing
#9043  Vol12, No. 4 (1992)

285 SRAEAE 48 24Y BEY

A Study on the Advance of Measuring Accuracy of High Tension
Bolt Axial Force Using Ultrasonic Acoustoelasticity Effects

H. S. Kim* and H. G. Oh**

Abstract In this paper, the axial force of high tension bolt is measured by using

ultrasonic wave.

In the case of the different materials the conclusion obtained are as follows :
(1) The relation of the material quality of each high tension bolt and form(diame-
ter or section area), and yield axial force can be observed.
(2) As 0.1 is devided by the apparent elongation the measurement accuracy of
high tension bolt can be achived. Also, it is founded that the joint axial force
of high tension bolt is determined by the yield force
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Nomenclature
e
A Bolt section area(mm?)
B1 : Propagation time of the Bl echo
B2 . Propagation time of the B2 echo
AB ! Difference of Propagation time of the Bl and B2 echo
D  Diameter of part of the non-screw
E ' Longitudinal elastic coefficient
F : Tension load or axial force(ton)
L : Total length of the bolt(mm)
P Pitch of bolt
V  : Acoustic velocity
Vo : Velocity of unload situation
V. - Velocity of load situation
K : Coefficient of acoustoelasticity
L: -7 Length of non-screw part of the bolt
L. :’Length of screw part of the bolt
Al : Elastic elongation
t= ! Propagation time of load situation
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Fig. 6 Change of acoustic velocity according
to change of load.(S40C, S20C)
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Fig. 7 Relationship between coefficient of
acoustoelasticity and load in case of
different materials.(S40C, S20C)
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