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[ABSTRACT] Based on the first law of thermo-
dynamics, a theoretical model is developed in order to
calculate the thermal energy dissipated per unit volume ,
and per cycle, in which the cooling rate of the speci- LY12Cz ,
men is a parameter obtained from the test. According to ,
the continuous noncontact measurement during the fa- ,
tigue test of LY12CZ aluminum alloy by using infrared
thermography, the surface temperature of material in-
creases at the beginning of the test, then tends to a sta-
tionary value and rapidly increases till fracture finally. ,
The surface temperature oscillates around the stationary ,
value with small amplitude which increases with the in- ,
crease of stress amplitude. The higher the stress ampli- ,
tude applies, the higher the thermal energy dissipates ( ) ,
per unit volume and per cycle. ( ) ,
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(2) Fig.2  Plain specimen with a rectangular

cross section
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Fig.3  Determination of () by experimental

measurement of the cooling rate at 1=(t")"
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Fig.1  Energy balance for a material during pc f;-{ | ey™ o= HytH +H;) (6)
fatigue loading process
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Fig.4 Size of the specimen
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Fig.5 Infrared photos of specimens during fatigue process
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Fig.6  Surface temperature change
of a specimen during fatigue process
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Fig.7 Influence to the oscillated

amplitude of specimen temperature

by different stress amplitude
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Fig.8 Cooling rate of specimens

in different stress amplitude
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