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ABSTRACT: The paper aims to optimize parameters on heat treatment process of low magnesium content ZL305 aluminum
alloy. The effects of solution temperature, solution time and quenching medium temperature on the mechanical properties and
microstructure of low magnesium ZL305 aluminum alloy were investigated by orthogonal test. The effect of solution tempera-
ture on the tensile strength was the largest and significant. The effect of solution temperature and quenching medium on the ten-
sile strength was the second largest, but not significant. The solution temperature had the greatest influence on the elongation
after fracture, followed by the quenching medium temperature and solution time, but their impacts were not significant. The op-
timum solution parameters of low magnesium ZL305 aluminum alloy are: solution temperature 495 °C, solution time 12 h,
quenching medium temperature 25 C.
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Fig.2 DSC analysis of low Mg ZL305 aluminum alloy
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Tab.2 Orthogonal experimental factors
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Tab.3 Low Mg ZL305 aluminum alloy sample orthogonal

test program and results
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Fig.3 Effect of each test factor on tensile strength of low Mg ZL305 aluminum alloy
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Fig.4 Effect of each test factor on tensile strength of low Mg ZL305 aluminum alloy
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Tab.5 Analysis of variance of tensile strength

T WV A FfH Foos
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Tab.6 Analysis of variance analysis of elongation
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Tab.7 Mechanical properties of low Mg ZL.305 alloy at
different heat treatment

BaRAE BipiskE/MPa KSR 3R /%
A 175 1.5
Yk 25(A3, B3, C1) 358 15.0
Yk A5(A3, B3, C3) 346 13.9
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Fig.5 OM image of cast state and solid solution state on low magnesium ZL305 aluminum alloy
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