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Effect of Casting Defect on the Fatigue Strength of Aluminum Die Casting Materials
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To investigate the influence of casting defect on the fatigue strength of aluminum die casting
materials,fatigue tests were conducted on four type of aluminum die casting materials.The fatigue
strengths were evaluated by using the stair case method for small sample size(JSME Standard S02-

1981 14S-N testing method)and /area parameter model using the statistics of extreme values of

casting defect.

The main results obtained are as follows:

0 10 The origin of fatigue crack is casting defect caused by various die casting method.

0 20 The square of casting defect area( /area )follow the statistics of extreme values.

0 30 The fatigue limits predicted by the

fatigue limits by the 14S-N testing method.

area parameter model are in good agreement with the

Key Words [ Casting defect, Fatigue strength, Aluminum die casting materials, 14S-N testing

method, /area parameter model
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Table 1 Chemical compositions of fatigue test

materials

Test
oonogpop |0 |00 |00 |00 |00 |00 |00

ADC10 | 105)| 43 | 05 |00.1]0.38 | 0.55 | Bal

D10FM | 105)| 43 | 05 |001/005] 06 | 1

ADC12 |10.8| 25 |009|01.0/00.5/00.3| 1

ADC24z |0 0.1/00.1, 08 | 47 | 14 | — 1

38 34
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(b)

Fig. 1 Shape and dimensions of fatigue test specimens

Table 2 Mechanical properties of fatigue

test materials

. |Tensile strength|Elongation| Hardness
Test Materials o [] MPal] S000 HV
ADC10-T5 328 0.7 119
ADCI12-F 260 15 90
D10FM-T6 412 14 155
ADC247 210 13.2 50
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Fig. 2 Microstructures of fatigue test specimens
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Table 3 Results of fatigue test

Test Materials Regression Line in slope Stangaéd'\gg\éigtion - I;atiyg?:ﬂlimgam S/Da réagle;:gegiciye r|]]tD
S

ADC10-T5 YO O 20logX [ 244 6.7 117 0.057
ADC10-T6 YO O 23logX 0 246 7.1 106 0.067

D’;EO%?S{SD Y0 0 27logX 0 297 7.0 128 0.055
ADC12-F YO O 37logX 0 353 9.1 93 0.098
D10FM-T5 YO O 17logX 0 280 8.6 165 0.052
D10FM-T6 YO O 21logX O 327 5.4 183 0.030
ADC247 YO O 21logX O 202 2.2 66 0.033
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Fig. 5 Statical distributions of the extreme values
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Table 4 Comparisons between the predicted fatigue limit and the experimental result

) ) Fatigue limit o

) Inclusion size Hardness Varea parameter determined o) XD

Test Materials / Dy mo HY method by S-N curve m

aream Y —
) O XBMPall | 1 % 0 MPaD
ADC10-T5 280 119 132 117 0.89
ADC10-T6 550 142 128 106 0.83
ADCI0-T5 284 120 132 128 0.97
0 anodizingO

ADC12-F 860 90 96 93 0.97
D10FM-T5 110 125 158 165 1.04
D10FM-T6 82 155 186 183 0.98
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Table 5 Comparisons between the predicted fatigue limit and the experimental result

Fatigue limit
arameter -
. JareaP determined 0[] XO 30 [
Test Materials method by SN curve g 0 X300
o X030 ¢g[]X0300
ADC10-T5 106 98 0.92
ADC10-T6 100 89 0.89
ADC10-T5
O anodizingO 107 109 1.02
ADC12-F 69 0.92
D10FM-T5 139 125 0.90
D10FM-T6 167 152 0.91
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