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Effect of Casting Defect on the Fatigue Strength of Aluminum Die Casting
Materials
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Kouji YAMADA Susumu MIYAKAWA Sumi YOSIKAWA

To investigate the influence of casting defects on the fatigue strength of aluminum die casting materials, fatigue
tests were conducted on four types of aluminum die casting materials. The fatigue strengths were evaluated by
using the stair case method for small sample sizes (JSME Standard S02-1981 14S-N testing method) and Varea
parameter model using the statistics of extreme values of casting defects. The main results obtained are as follows : (1)
The origin of fatigue cracks is casting defects caused by various die casting methods except ADC24Z. (2) The square
root of the casting defect area ( Varea ) follows the statistics of extreme values. (3) The fatigue limits predicted by
the Varea parameter model are in agreement with the fatigue limits established by the 14S-N testing method.

Key words : Casting defect, Fatigue strength, Aluminum die casting materials, 14S-N testing method, Varea
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Table 1 Chemical compositions of fatigue test
materials (wt.%)
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Fig.1 Shape and dimensions of fatigue test specimens (unit : mm)
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Fig.2 Microstructures of fatigue test specimens
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Table 2 Mechanical properties of fatigue test materials

R Tensile strength | Elongation Hardness
Test materials 0 (MPa) 8 (%) HV
ADC10—T5 328 0.7 119
D1OFM—T6 412 1.4 155
ADC12—F 260 1.5 90
ADC24Z 210 13.2 50
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Fig.3 S-N curve by 14S-N testing method

Table 3 Results of fatigue test

Test materials | Regression line in slope Standard deviation Fatigue limit Variable coef‘ﬁcﬂent

Os (MPa) ow(X)MPa) | u(=0s/0, X))
ADC10—T5 0 ,=-20logN+244 6.7 117 0.057
ADC10—T6 | o, = -23logN+246 71 106 0.067
Honodioing | 4= ~2TlogN+297 7.0 128 0.055
ADC12—F 0 = —37logN+353 9.1 93 0.098
D1OFM—T5 | 0_.= —17logN+ 280 8.6 165 0.052
D1OFM—T16 | 0_,=-21logN+327 5.4 183 0.030
ADC24z 0 = —21logN+202 22 66 0.033
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Table 4 Comparisons between the predicted fatigue limit and the experimental result

[area Fatigue limit —
Test materials |Inclusion size | Hardness ;Ziozarameter determined M
by >N curve OwL(N=14)
area max U m)| HV o wiin=18(MPa) [ w X (MPa)
ADC10—T5 275 119 132 117 0.89
ADC10—T6 559 142 129 106 0.82
fraaramls 287 120 132 128 0.97
ADC12—F 950 90 94 93 099
D10OFM—T5 112 125 157 165 1.05
D10FM—T6 83 155 186 183 0.98
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Table 5 Comparisons between the predicted fatigue limit and the experimental result

Fatigue limit _
. Inclusion size | n@TC@paramster | 0 . ed O w(X—380)
Test materials method
by S-N curve O WL (N=105)
t€a . (4 m) [T wL(N=105) (MPa) TwW(X—30) (MPa)
ADC10—T5 777 111 97 0. 87
ADC10—T6 1738 107 85 0.79
ADC10—T5
(anodizing) 752 112 107 0. 96
ADC12—F 2815 79 66 0. 84
D1OFM—T5 335 131 139 1. 06
D10OFM—T6 208 159 167 1.05
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