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Super-long Life Fatigue Properties of Aluminum Alloy Die-casting Related with
Internal or Surface Defects

ATREE I - =IO
Koji YAMADA Susumu MIYAKAWA

Using the ultrasonic fatigue test for Al-Si-Cu die-casting, the influence of internal or surface defects on super-
long life properties was investigated. The results were as follows: (1) When surface defects were the crack starting
points, the S-N curve leveled off around 10’ cycles. On the other hand when the defects were internal defects, the
S-N curve showed continued degradation as N; increase. (2) When the crack starting point was an internal defect,
ODA (Optically Dark Area) was observed around the crack initiation point after 10° cycles. However, ODA was not
observed when the compulsory fatigue was applied to a no-break sample that was tested over 10" cycles of N;. This
suggests that the incidence of fatigue cracking from the defect point or its progress were not recognized. (3) By
using the following formula, which compares the relationship between AK¢,oc (Varea)” and AK, o< (Varea)” based
on the Varea parameter model, it is possible to explain the breaking or non-breaking phenomenon caused by the
casting defect in the super-long life area (over 10’ cycles).
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Table 1 Chemical compositions of test materials (wt%)

Materials | Si Cu Fe Zn Mn Mg Al

D1OFM* | 105 | 43 | 05 | <0.1| <05| 06 1

* : D10FM with small amount of R.E.

(Internal casting defect) (Surface casting defect)
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Fig. 2 Fatigue test specimen
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Table 2 Mechanical properties of fatigue test materials

Tensile strength | Elongation | Hardness
Test materials OB 6 HV
(MPa) (%)
D10FM-T6 412 1.4 150
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Fig. 3 Microstructure of materials tested
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Fig. 6 SEM micrographs of fracture surface (Surface casting defect)
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Fig. 10 SEM micrographs of fracture surface Fig. 12 SEM micrographs of fracture surface
(0.=171 MPa, N=6.0x10°) (0.=108 MPa, N=1.7x10°)

Fig. 11 SEM micrographs of fracture surface Fig. 13 SEM micrographs of fracture surface

(0.=135 MPa, N;=2.2X10%) (0w=71 MPa, N,=1.0X10" not break—
0.=181 MPa, N;=1.6X10° break)



Fig. 14 SEM micrographs of fracture surface

, N=5.3%10° not break—
., N=5.9X10° break)

Fig. 15 SEM micrographs of fracture surface

, N;=1.0X10" not break—
, Ni=3.4X10’ break)
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