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Abstract

In the era of carbon reduction,
weight loss has become one of the most
important goals in the manufacturing
industry. Because of the good fluidity,
air tightness, wear resistance and
corrosion resistance, die casting A356
aluminum alloy were widely used in
industrial. Material fatigue fracture is a
low stress fracture. Component will
still fracture even when the loading
force is lower than its yielding stress.
Fatigue failure is the main reason of
most aluminum alloys fracture. This
research is carried out by doing fatigue
test under different loading (60 MPa ~
150MPa), record the breaking cycles
and fits out the S-N curves. Then the
fracture surfaces were investigated, in
order to find out the mechanism of
fatigue crack initiation and crack growth
behavior. In turn to assess how casting

defects affect material fatigue properties.
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Table

1 The ICP-AES measured
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Bal. | 6.53 | 0.036 | 0.000 | 0.002 | 0.31 | 0.005 | 0.13
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Fig.1 XRD pattern for A356 alloy
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Fig.2 (c) Intermetallic in A356 alloy
(SEM observation)
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Fig.2 (d), (e) Shrinkage in A356 alloy
(SEM observation)
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Table 2 The Vicker’s hardness for A356
alloy.

Vicker’s Hardness Test (HV)

1. 2. 3. 4, 5. Avg.

96.9 96.6 92.3 92.8 94.5 94.6
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Fig.3 Stress-Strain curve of A356 alloy
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Fig.5 (a) Fatigue crack growth zone,
(b) middle region, (c) plastic
deformation zone
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Fig.6 (a) Fracture specimen, (b) fracture
surface by digital camera, (c) fracture
surface by SEM, (d) shrinkage where the
crack initiate
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Fig.6 (e) Fracture specimen, (f) fracture
surface by digital camera, (g) fracture
surface by SEM, (g) shrinkage where the
crack initiates and how it propagates
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