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Effect of P modifving on microstructures and mechanical
properties of Si alloying AZ91 magnesium alloys
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Abstract: The microstructures and mechanical properties of AZ91 containing 0. 7% Si alloys modified by AFP
master alloy were observed using XRD and TEM. The results show that addition of certain amount AFP master al-
loy into AZ91 containing 0. 7% Si alloys leads to morphology change of M g2Si phase from Chinese script to fine par-
ticle with the average particle size between 6 and 10 Hm. The average grain size of the matrix reduces from 100 Hm to
45 Um. The morphology of B-Mgi7Alix phase varys from continuous nets to discontinuous nets. Consequently, the
mechanical properties of AZ91 containing 0. 7% Si alloys are improved dramatically. It indicates that the AFP mas-
ter alloy has excellent modifying and strengthening effects on AZ91 containing 0. 7% Si alloys and is a effective grai-

ning additive.
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Table 1 Chemical composition of
AZ91+ 0.7%Si and AZ91+ 0. 7% Si with
AF3% P modification ( mass fraction, %)

A;ley Al Zn Mn Si P Mg
0 9 0.8  0.25 0 0 Bal.
1 9 0.8 0.25 0.7 0 Bal.
2 9 0.8 0.25 0.7 0.03  Bal
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Fig. 1 XRD patterns of as-cast alloys
(a) —Alloy 0; (b) —Alloy 1; (¢) —Alloy 2
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Fig. 2 As cast and solution-treatment microstructures of alloy 1 and 2

(a) —As-cast alloy 1; (b) —As cast alloy 2;

(¢) —Solution-treatment alloy 1; (d) —Solution-treatment alloy 2
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Fig.3 SEM image of M g2Si particles (a) and EDS spectrum of particle core A (b) in alloy 2
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Fig.4 TEM image and EDS spectra of M g2Si particles in

AZ91D+ 0. 7% Si alloy after AF3% P modification
(a) —TEM images of Mg2Si particles; (b) —EDS spectrum from position A

(¢) —EDS spectrum from position B; (d) —EDS spectrum from position C
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Fig. 6 Impact toughness of
different AZ91 alloys
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Table 2 M echanical properties of as-cast
AZ91+ 0.7% Si alloy at room temperature
after AF3% P modification

Tensile Yield i o
Alloy No strength/ strength/ Ons;a ion
MPa MPa ¢
0 171 110 35
1 186 115 3.0
2 200 130 4.5
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