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Investigation on Fatigue Process
using Electro-Magnetic Acoutic Resonance(EMAR) system

by
Tokuharu YOSHII,Michio SHIMADA, Takeshi NARUSE

Abstract

Recently, an EMAR(electro-magnetic acoustical resonance) measuring system has come to be in
use for precision ultrasonic velocity measurement ,which enables stress evaluation of a metallic material
based on an acousto-elastic effect. It also serves as an ultrasonic attenuation measuring system with
high accuracy owing to the couplantless nature of the EMAR system. In order to collect fundamental
technical data for development of a fatigue damage evaluation technique before crack initiation, we
carried out ultrasonic measurements with the EMAR system on SM400B and S35C steel specimens,
that were fatigued under stress ratio R=-1. SM400B specimens were used for velocity and attenuation
measurement, and S35C specimens were for acoustical anistoropy measurement. We examined the
ultrasonic characteristics value changes during fatigue test in relation with fatigue deterioration index
such as fatigue cycle number and plastic strain width of stress-strain curves. The results are as follows
: (1)sound velocity decreases as fatigue proceeds, (2)attenuation fluctuates for high stress fatigued
specimens, because EMAR signal reduced its amplitude and attenuation measurement becomes tough
work, (3)acoustical anisotropy shows similar behavior as plastic strain width.

We conducted additional experiments concerning peculiar properties of the EMAR system such as
stress effect, specimen size effect, etc.
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