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Evaluation of Age-Hardening Characteristics of Squeeze-Cast A356 Alloy by Using
Micro/Nano Indenter with AFM

S. W. Youn{Mecha. Precis. Eng. Dept. PNU), K. D. Kim, C. G. Kang(School of Mecha. Eng., PNU)

ABSTRACT

The nano/microstructure, ‘the aging response (in TS heat treatment), and the mechanical/tribological properties of the
cutectic regions in squeeze-cast A356 ailoy parts were investigated using nano/micro-indentation and mechanical scraiching,
combined with optical microscopy and atomic force microscope (AFM). Most eutectic Si crystals in the A356 alloy showed a
modified morphology as fine-fibers. The loading curve for the eutectic region was more irregutar than that of the primary Al
region due to the presence of various particles of varying strength. In addition, the eutectic region showed tower pile-up and
higher elastic recovery than the primary Al region. The aging responses of the eutectic regions in the squeeze-cast A356
atloys aged at 150°C for different times (0, 2, 4, 8, 10, 16, 24, 36, and 72 h) were investigated. As the aging time increased,
acicular Si particles in the eutectic regions gradually came 1o a fine structure. Both Vickers hardness (Hy) and indentation
{Hy:) test results showed almost the same trend of aging curves, and the peak was obtained gt the same aging time of 10 h. A
remarkable size-dependence of the tests was found. The friction coefficient for the eutectic region was lower than that for the
primary Al region.

Key Words : Al-Si-Mg alloy (Al-Si-Mg %3), Squeeze casting (83529, TS heat treatment {15 @3] 2)), Indentation
test (43143, Scratch test (2 3 # A A4, Atomic Torce microscope (P22 7 Ea) 7y
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Fig. 1 Analysis of squecze-cast: (a) optical scan (by AFM
sean of cuteehic surface (o) AFM scan and srface
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Fig. 2 Indentation kead-depth curves for both gutectic and
primary ¢ -Al regions of squeezg-cast A3S6 alloy
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Fig 3 Contrast micrographs of squeeze-cast A3S6 alloys
aged at 130T for different times of (2) 0. (b) 2. (&)
Sy I, () 16D 24, (¢ 36, and (hy T2 h
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Fig. 4. The aging curves for eutectic regions of squeeze -

cast A356 alloys aged at 130T for different times
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Fig. 6. AFM scans of the eutectic structure in squecze-cast
A336 ulloys aged at 130°C for diflerent times of
(2} Qand{b)B h
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