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High Temperature Fatigue Behavior of
A356 and A319 Heat Resistant Aluminum Alloys

Jong-Soo Park’, Si-Young Sung?, Bum-Suck Han?, Chang-Yeol Jung’, Kee-Ahn Lee™"

Abstract

In this study, fatigue samples were prepared from cylinder head parts that are actually used in domestic (A) and foreign
(B) automobiles; high-temperature, high-cycle, and low-cycle fatigue characteristics were then evaluated and compared. A
study on the correlation between the microstructural factor and high temperature fatigue characteristic was attempted. The
chemical compositions of the heat resistant aluminum alloys above represented A356 (A) and A319 (B), respectively. The
result of the tensile strength test on material B at 250°C was higher by 30.8MPa compared to material A. On the other
hand, elongation was 8.5% higher for material A. At 130°C, material B exhibited high fatigue life given high cycle fatigue
under high stress, whereas material A showed high fatigue life when stress was lowered. With regard to the low-cycle
fatigue result (250°C) showing higher fatigue life as ductility is increased, material A demonstrated higher fatigue life.
Through the observation of the differences in microstructure and the fatigue fracture surface, an attempt to explain the
high-temperature fatigue deformation behavior of the materials was made. ‘
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Fig. Optical micrographs of the alloy showing (a) and (b)
alloy A, (c) and (d) alloy B

Fig. S-N curves of specimens high cycle fatigue tested at
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Fig. Tensile stress-strain curves at 250°C for (a) alloy A Number of Cyoles to Faure B oyoie

and (b) alloy B Fig. Plot of Plastic strain range (Ae/2) Low cycle fatigue
life of (a) alloy A and (b) alloy B
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Fig. SEM micrograph of eutectic Si particle cracking at

A356. with EDS spectra.
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Fig. SEM micrograph of a region adjacent to the fracture
surface of high-cycle fatigue specimens showing cracking
of (a) eutectic Si and (b) a- Fe Al;;(Fe,Mn):Si, intermetallics.

The specimens were tested at 130°C, with EDS spectra.

Fig. SEM images of the fracture surfaces of high cycle
fatigue samples: (a) and (b) alloy A, (c) and (d) alloy B

Fig. SEM images of the fracture surfaces of low cycle
fatigue samples: (a) and (b) alloy A, (c) and (d) alloy B
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