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Abstract

Using the CT specimen of carbon steel (SM45C), we estimated the fatigue crack propagation

behavior in stable crack propagation range. Furthermore the fatigue crack propagation rate,
Acoustic Emission (AE) count rate, and fractography characteristics were also compared among
others. The following results were confirmed by experimental observation. Near-threshold stress
intensity factor range (4K.,) is influenced by stress ratio, but not at the upper limit of stable
crack propagation range. As stress intensity factor range (4K) and (or) stress amplitude increase

(s),

both crack propagation rate{da/dN) and AE count rate(dn/dN) increase. Effective

stress intensity factor range (4K.,,) determined from the crack closure point measurement by AE
method is useful for the evaluation of fatigue crack propagation rate. Fractography in stable
crack propagation range showed striation, and agreed with the crack propagation rate obtained

either by experiment or by the results of microscopic measurements.
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Table 1 Chemical composition[Wt, %]
Material C Si Mn P S
SM45C 0.413 0.317 0.691 0.012 0,007
Table 2 Mechanical properties
. Tensile Flow stress . . , .
Material e’l;zifl rt:?(-:) Ylt(!:d( ;}ge:)gth strength (G402 /2 Elazfl(cG rlr;:)dluslessor; s ratio
P ¥ 0u(MPa) | g,(MPa)
SM45C 18 335.85 697.86 516.85 205.80 0.29
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Fig. 2 Block diagram of a fatigue crack propagation test
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Table 4 Experimental constants by Paris equation at stable crack propagation region
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