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Characterization of Nano-Scale Fine Precipitatesin Al-Mg-Si Alloys for Automotive Applications
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Abstract

Bake-hadenable Al-M g-Si alloys are well used for the automotive body sheets. There are many re-
ports concerned about the precipitation sequencein Al-Mg-Si alloys, although the chemical composition
and the structure of the precipitatesare not fully clarified. The purpose of thisstudy isto investigate the
chemical composition and the structure of the precipitates by using field emission transmission electron
microscope equipped with energy dispersive X-ray spectroscope (EDS).
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Chemical compositions of the used alloys (mass%)

Mg Fe Si Cr Zn Ti Al Mg,Si | Excess Si
Balanced alloy 0.63 0.05 0.35 <0.01 <0.01 0.01 Bal. 0.96 0.02
Excess-Si alloy 0.64 0.01 0.81 | <001 | <001 | <0.01 | Bal 0.95 0.45
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DSCUO cueves for the alloy B as solutionized and quenched (a), aged
at 448K for 32.4ks (b), and aged at 523K for 3.6ks (c)
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High resolution electron micrograph (a), nano-diffraction pattern (b), and selected area diffraction pattern (c) of  ”

phase in the alloy A aged at 448K for 32.4ks
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Nano-diffraction pattern of a orthorhnmbic type 3 ' phase (a) and the

schematic representation (b).

The electron beam direction was <0 0 1>_ .
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Crystal lattice of the precipitates, and orientation relationship between precipitates and a -Al

Precipitate Crystal lattice

Orientation relationship
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(@) B " phase in the alloy A aged at 448K for 32.4ks
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(b) B ' phase in the alloy A aged at 523K for 3.6ks
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High resolution electron micrographs and EDS spectrums of B " and B * phase in the alloy A. The electron beam direction was <0 0 1>
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Mg/Si atomic ratio of precipitates

Alloy B " phase (448Kx 32.4ks) B’ phase (523Kx 3.6ks) B -Mg,Si phase (623Kx 7.2ks)
Balanced alloy A 1.74+ 0.07 1.75+ 0.03 2.10+ 0.15
Excess-Si alloy B 1.00+ 0.04 1.21+ 0.04 2.13+ 0.05
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