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ABSTRACT Influences of stress amplitude on the transient current behavior during corrosion fatigue
for LY 12CZ aluminum alloy in 3.5% NaCl at constant potential under the load control condition have
been studied. The results indicated that as the cycling processed the transient current amplitude
the number of the current peak will change, which could provide valuable information of the damage
at different stages of corrosion fatigue. At the high stress amplitude there are two current peaks in
each fatigue cycle during the whole cycling. However at the low stress amplitude there is only one
current peak in each fatigue cycle at the saturated stage and the high crack propagation stage although
there are two peaks at the crack initiation stage. The Questar Remote Measurement System (QRMS)
observations show that there are more cracks on the surface at high stress amplitude as comparison
to low stress amplitude, which agrees well with the higher current density and amplitude at relatively
high stress amplitude recorded during corrosion fatigue.
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Fig.1 Chart of transient current wave and stress wave during corrosion fatigue test
(a) Cmax=300 MPa (b} omax=150 MPa
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Fig.2 Schematic diagram showing the correspondence
between transient current (I) and stress (o)
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Fig.3 The evolutions of the maximum polarization cur-
rent density (J) with the number of cycles (N (E
=-T80 mV [vs SCE}, R=0.1, f=2 Hz)

[8) Cmax= 300 MPa
(b} Fmax= 150 MPa
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Fig.4 Cracks on the surface showed in photomicrographs
by 8EM and QRMS (E=-780 mV, N/N;=70%)
[a} SEM photo, omax=300 MPa
(b} QRMS photo, omax=150 MPa
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