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Abstract

As an automotive industry’s demand for lighter materials gets bigger and bigger, a lot of new strength Al alloys have

been developed recently. In the present study, Al 6xxx series alloys were designed to get the strength level of 350MPa

with the elongation of 12%. For that purpose, three alloy systems were selected based on the thermodynamics calculation.

The effect of both Mg,Si precipitate and excess Si amount on the newly designed alloys was investigated. Also, heat

treatment procedure was studied to optimize the mechanical properties.
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Fig. 2 Phase diagram of Al-Mg-Si alloy showing effect
Mn addition, (a) 0.3 wt.% and (b) 0.7 wt.%.
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Table 1 Chemical composition of Al-Mg-Si Alloys
continuously cast in the present study.
(unit: wt. %)

Si Mg Fe Cr { Mn | Ex.Si | MgSi

Al 097|083 [019(022]|031]| 044 | 126

B|0951085(020(02210721( 044 | 126

C| 066 | 1.00 023 |022]077}| 010 | 1.50
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Fig. 3 Micrographs of (a) A, (b) B and (b) C alloys
solutionized at 550°C/Shrs and aged at 180°C
for 8hrs.

Fig. 4 TEM micrographs of (a) A, (b) B and (b) C
alloys solutionized at 550°C for Shrs and aged

at 180°C for 8hrs.
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Fig. 5 Optical micrographs of floating dendrite
showing uneven distribution of particles.
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Fig. 6 Hardness with variation of ageing temperature
of (a) A, (b) B and (b) C alloys solutionized at
510 and 550°C respectively.
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Fig. 7 Tensile properties of (a) A, (b) B and (¢) C
alloys soulutionized at 550°C for Shrs and aged
at 170°C for 8hrs.

Fig. 8 SEM fractographs of (a) A, (b) B and (¢) C
alloys showing ductile dimples.
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