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A Study on the Fracture Toughness of Al—Si—Cu—Mg Cast Alloy

Dong Jun Ma®, In Chan Kang**

ABSTRACT

In order to determine the plane strain fracture toughness of Al-Si—Cu—Mg alloy éastings, solution heat treatments
have been conducted at 530°C for 8hr and aged for 10hr at 145°C, 160°C and 175°C.
Effects of aging treatment and of Si contents on the fracture toughness have been investigated by a three point
loaded bend test, using the artificial notch.
The results obtained are as follows:
1) The fracture toughness is appreciably affected by the aging treatment temperature and Si contents. The specimen
aged for 10hr at 145°C has the highest fracture toughness.
2) Increasing Si contents from 5% to 9% results in decrease of fracture toughness.
3) Increasing the aging temperature and Si contents, C.0.D. value was decreased. The specimen aged for 10hr at
145°C has the highest C.0.D. value.
4) Dimple patterns were observed in the specimens of containing under 7% Si, while mixed cleavage-dimple patterns

in those of over 8% Si.
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Table. 1. Chemical composition of AA-82, 355 Al

cast alloy.
ITION
OEMICAL  COMPOSITION
NO si u " Fe |m |ocr Zn Ti
1 5.34 | 1.36 1 0.46 | 0.32} 0.02 | 0.005} 0.04 | 0.12
2 7.32 | 1.38 | 0.56 | 0.33}0.14 | 0.013] 0.16 | 0.12
3 .26 | 1.38 {o0.54 | 0.28]0.12 | 0.017] 0.15 | 0.15
4 9.49 | 1.32 {0.42 | 0.14| - |o0.007f 0.04 | 0.12
Table. 2. Mechanical properties of Al cast alloy.
MECHANICAL | TENSILE { YIELD ELO- | HARD~ | IMPACT
PROPERTIES smwu ﬂﬁw GATION | NESS STRENGTH
Kg/ Kg/ % HRB Kg m/cm?
NO
1 18.6 11.4 4.6 70 0.56
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Fig. 5. Block diagram of testing apparatus.
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Photo. 1. Microstructures showing influence of on tensile strength, yield strength and
Si contents in Al cast alloy aged for brinell hardness of Al-59% Si alloy.
10hr at 160°C.
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Fig. 8. Effect of Si contents on tensile strength,
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cast alloy aged for 10h at 160°C .
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