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Effect of Cd addition on the Fatigue Properties of Al-Cu-Mn cast alloy
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£ &  Al-Cu-Mn F2%39 92436 vj2e CAA7le 98¢ NF7] % 277) H2AYE $she] ZAlstodeh. CaA
Fhege] F7heel wet MES ol ol on, YAREE F7H5ch 27] HRAIYAES WA 116MPaclglen Y=
Ml 0.3101%ich. MEAY Az Fdo] BRIA EAse] UAF e} AT Qe oY YATIE YAF B} EAHE T
Aol o2 AEch VAREULE 0d°] BN ke A B30MPaclstert 0.15% 9 Cdel 14224 401MPa
73] 27H= Qe

Abstract Effect of Cd addition on the fatigue properties of Al-Cu-Mn cast alloy was investigated by low and high
cycle fatigue tests. With increasing Cd content, fatigue life and tensile strength were increased. It was found that the
fatigue strength was 115MPa and the fatigue ratio was 0.31. Metallographic observation revealed that the fatigue crack )
initiated at the surface and propagated along the grain boundary. This propagation path was attributed to the presence
of PFZ along the grain boundary. The tensile strength increased from 330MPa in the Cd-free Al-Cu-Mn cast alloy to

401MPa in the 0.15%Cd- containing alloy.
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Table 1. Chemical composition of Al-Cu-Mn cast alloys(wt%)
alloy Al Cu Mn Ti Zr Cd
Cd-free Bal. 48 0.5 0.3 0.03 -
0.05%Cd " " " " " 0.05
0.1%Cd ” ” " " " 0.10
0.15%Cd " " " " " 0.15
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o]F2 AHostglen, nF7) FEAYPL AFS 20HzR 100
Agstglen, TR E 104}0]2 49 ¢HAZFo 2 50
Helstgint. HRZAGA] LAY FQ) ARAZE B} O 0.05 01 0.15
7] $15ke] AlHe] Avcio] Yoji}y] Aol 515E& A A} Cd (%)
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Fig. 1. Tensile strength as a function of Cd content for peak
aged Al-Cu-Mn cast alloys.
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Fig. 2. Comparison of tensile strength in the 0.1%Cd containing
Al-Cu-Mn cast alloy a) peak aged (170°C, 12hrs) b) over aged
(170°C, 30hrs)
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Fig. 3. Fatigue life as a function of total strain amplitude and
Cd content for Al-Cu-Mn cast alloys ; Cd content as indicated.
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Fig. 4. Effect of aging conditions on the strain-controlled fa-
tigue of 0.1%Cd containing Al-Cu-Mn cast alloy ; aging condi-
tions as indicated
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Fig. 5. TEM micrographs of 0.1%Cd containing Al-Cu-Mn cast alloy show PFZ and coarse particles
distribution along the grain boundary a) peak aged (170°C, 12hrs) b) over aged (170°C, 30hrs).
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Table 2. Comparison of fatigue strength and fatigue ratio
of 0.05%Cd containing Al-Cu-Mn cast alloy with com-
mercial wrought Al alloys.

Fatlg?;;:; ngth Fatigue ratio
0.05%Cd Al-Cu-Mn 115 0.31
cast alloy
2024(T3) 151 0.32
2024(T4) 175 0.37
7075(T6) 176 0.30
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Fig. 6. S~N curve of 0.05%Cd containing Al-Cu-Mn cast alloy.

Fig. 7. Fatigue crack initiation and propagation path of 0.05%Cd
containing Al-Cu-Mn cast alloy (a) surface crack initiation (b)
crack propagation path along the grain boundary.
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Fig. 8. Fatigue striation of 0.05%Cd containing Al- Cu-Mn cast
alloy.
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