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Effect of Casting Defects on Fatigue Properties of a Casting Aluminum Alloy AC4CH
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Masaki NAKAJIMA and Yoshihiko UEMATSU
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Table 1 Chemical composition (mass.%).

Si Mg Fe Ti Ni Cr Sr Al
7.1 039 | 0.06 | 0.13 | 0.003 | 0.001 |0.0042| Bal.

Table 2 Mechanical properties.

0.2% proof | Tensile . Young's Vickers
Elongation
stress strength modulus | hardness
002(MPa) | og(MPa) |  6(%) E(GPa) HY
264 324 11 75 118
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Fig. 1 Microstructures.

(b) Type U

— 197 —

NI | -El ectronic Library Service



The Society of Materials Science, Japan

ERITITEFERMENARD b, Type L TIIEFEXMEDT
A Z1IHKI 40um ThHo7eDiZxt L, Type U Tl 200um
BREORELRFERRBBOONTL. ZOZ LMD,
Type U TEMBHAENC ST 5 K& e KMEICE L
WISHERPAELDZ LICEVEFBENMETFT L &
HREND.
34 (BEHEHC X DBAXRMETE (Varea e ) OHEE
RBEMREZRNT, BRBRADRRERVICEEN D&
RRMSHED TR ZAT > 7. BEETRE A OfH EoR K

300
- AC4CH
cf o TypeL
g/ ® Type U
b
3 [
3 200_—
=]
g
<
é o
v . u\¢\am
100
10* 10° 10° 10’ 10t
Number of cycles to failure N;
Fig. 2 S-N diagram.
99.9
S ACACH
€ 9 orypeL
= ® Type U
90 | *0
2 L o
;: 70 %
& 50 e O
2 - « s
2 30 . o
g - . o
E 10 ° o
= n
=
o 1r
0.1 FERATe T BRI RTTTT AT T BERERTIT
100 100 10° 100 10® 10°

Number of cycles to failure N;

Fig. 3 Fatigue life distributions of Type L and Type U
specimens plotted on a lognormal probability paper.
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Fig. 4 Fracture surfaces.
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Fig. 5 Statistics of extreme distribution of inclusions.

Table 3 Fatigue limit estimated by area parameter model.

Type L Type U

YVarea,, (um) 268.1 1025.2
HV 118

o, (MPa) 134 [ 107
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