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Influence of Ca and Mn Microalloying on Microstructure and Mechanical

Properties of Mg-14Li-3A1-0.5Y Alloy
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(1.National Engineering Research Center of Light Alloy Net Forming, School of Materials Science and
Engineering, Shanghai Jiaotong University; 2.Beijing National Innovation Institute of Lightweight Co., Ltd.)

Abstract: The influence of Ca and Mn microalloying on microstructure and mechanical properties of Mg-141i-3Al-
0.5Y alloy with high strength and low density was investigated. The results indicate that the addition of Ca leads
to the formation of semi-continuous netlike Al,Ca phase distributed in the g-Li grain boundary in the alloy, which
consumes the Al element with solid solution strengthening effect and significantly refines the g-Li. The addition of
Mn can generate the Mn phase and Al, Mn; phase dispersed in the g-Li matrix in the alloy, which inhibits the
growth of g-Li. The superlight Mg-14Li-3A1-0.5Y-0.2Mn alloy with ultra-low density (1.36 g/cm®) and high elon-
gation (11%) was developed, of which the strength and tensile strength reach 144 MPa and 175.5 MPa, respectively.
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Tab.1 Chemical composition and density of the as-cast

Mg-14Li-3A1-0.5Y-xCa/yMn alloys

PO wg/ % g&i(g .

Li Al Y Mn Ca Mg cm™®)

LA143-0.5Y 14.73 2,77 0.34  — — && 13628
LLA143-0.5Y-0.2Ca 13.07 2.87 0.40 — 0.16 #H 1.3629
LA143-0.5Y-0.5Ca 13.91 2.60 0.33 — 0.47 #Hi 1.363 1
LA143-0.5Y-0.1Mn 12.45 2.63 0.37 0.13 — 4&#& 1.3635
LA143-0.5Y-0.2Mn 13.98 2.77 0.35 0.20 — 4& 1.3631
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Fig.1 Microstructure of the as-cast LA143-0.5Y-xCa (x=0, 0.2, 0.5) and LA143-0.5Y-yMn (y= 0.1, 0.2) alloys
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Tab.2 Average grain size of the as-cast LA143-0.5Y-xCa
and LA143-0.5Y-yMn alloys

i -3 ok RSE /pm
LA143-0.5Y 179.2
LA143-0.5Y-0.2Ca 101.0
LA143-0.5Y-0.5Ca 105.7
LA143-0.5Y-0.1Mn 137.5
L.A143-0.5Y-0.2Mn 155.0
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446 XRD £7 4 A 3%
Fig.2 XRD patterns of the as-cast LA143-0.5Y-xCa
and LA143-0.5Y-yMn alloys
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Fig.3 SEM micrographs and EDS analysis
of the as-cast LA143-0.5Y-0.5Ca alloy
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Tab.3 Mechanical properties of the as-cast LA143-0.5Y-xCa
and LA143-0.5Y-yMn alloys

(e) ®4a45,Mn & 5 A

(D & C.D &y EDS
# & LA143-0.5Y-0.2Mn 4445 SEM B 4 #=
EDS #& 3% 247
Fig.4 SEM micrographs and EDS analysis of the
as-cast LA143-0.5Y-0.2Mn alloy
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Mechanical properties of the as-cast LA143-0.5Y-xCa and LLA143-0.5Y-yMn alloys
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(a) LA143-0.5Y ,4&4& (b) LA143-0.5Y, &4

(c) LA143-0.5Y-0.2Ca, 1& 4% (d) LA143-0.5Y-0.2Ca, & 4&
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(i) LA143-0.5Y-0.2Mn (j) LA143-0.5Y-0.2Mn, &4
B 6 454 LA143-0.5Y-2Ca #= LA143-0.5Y-yMn
&4 wy kv SEM B R

Fig.6 Fracture surface of the as-cast LA143-0.5Y-xCa
and LA143-0.5Y-yMn alloys
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