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Fig. 1 Optical microstructure of Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloys fabricated by three kinds of casting process
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Fig. 2 XRD patterns of Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloys
fabricated by three kinds of casting process
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Fig. 4 Morphology of tensile fracture of as-cast alloys fabricated by three kinds of casting process

.‘.':

(a) 48Rk (b) HHLE TR

Es TEHSIZFMESESRRIOEIEEAR
Fig. 5 Sectional structure of tensile fracture of as-cast alloys fabricated by three kinds of casting process




» [y
conoree HEEE Vol.69 No.7 2020

El6 N REHE T 2 FToSEA S =R fHl T 18
8. WLEBNHSEASNDRAMILETLH, £ sof o BB 16
TEHQNBS, SFhhE T2 THASMBENE TR 2x0 e
EIRF, TUEHKEREEIRE. 1o, ToRRRE g ol fi2 ¥
SRAHE . BAFEHSTIATHERSESSH 5 2o} Jo 2
PR HAEH RS, DREHEHEEES ® 1o} ls &
MEIREEFINEE RS, MUEHCERE. 120} e

7. ESFIEeR SINTeR S BAEE, HAIFE ol s

FEMREHEHEEESOSMAR . CSEME
T, TS EABEEASNRARTBRSTEMN
FESSIRERESEEAS, BRNNTHEES S AEGETZFTESHES SNERILHLLE

RN RS . » N e Fig. 6 Room temperature tensile properties of T6-treated magnesium
ZrEHRILAR B RIRZN,Zr A TEMAZSRADISEERFE 747 ‘ e - . ’
alloys fabricated by three kinds of casting process

(a) SEM (b) TEM

E7 TeSeRAEBEESENRHITR
Fig. 7 Microstructure of metal mold magnesium alloy with T6 treatment
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Fig. 8 Microstructure of squeeze cast magnesium alloy with T6 treatment
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Fig. 9 Microstructure of rheo-squeeze cast magnesium alloy with T6 treatment
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Table 2 Strengthening effect of Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloy with T6 treatment
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Casting Process and Microstructure Properties of Magnesium Alloy Wheel
Hub
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Abstract:

Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloys were prepared by using metal mold casting, conventional
squeeze casting and a combination of rheocasting and squeeze casting techniques. The microstructure and
mechanical properties of as-cast and T6-treated Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloys prepared by
three kinds of casting process were compared and analyzed and the strengthening mechanism of Mg alloy was
discussed. The results show that the microstructure of the Mg-2.9Nd-0.18Zn-0.35Zr magnesium alloy cast
in the metal mold consists of « -Mg and Mg,,Nd eutectic phase in the form of fishbone, with « -Mg size of
about 51 pum; the o -Mg size of squeeze cast alloy and rheo-squeeze cast alloy is similar to that of Mg,,Nd,
but the o -Mg size of the latter is smaller. The main phases of magnesium alloys prepared by three kinds of
casting process are both o -Mg and Mg,,Nd, and the lattice constant of «-Mg in the alloy cast in the metal
mold is smaller than that in squeeze cast alloy and rheo-squeeze cast alloy. Small short rod like B’ phase was
precipitated in the matrix of T6-treated magnesium alloys under three kinds of casting process, and the size
of B’ phase in T6-treated squeeze cast alloy and rheo-squeeze cast alloy was larger than that in the alloy cast
in the metal mold, while small disk like ' phase was also found in T6-treated rheo-squeeze cast magnesium
alloy. The order of tensile strength and yield strength of as-cast and T6-treated magnesium alloys is: rheo-
squeeze casting >conventional squeeze casting> metal mold casting. The strength improvement of T6-treated
squeeze cast alloy and rheo-squeeze cast alloy is mainly attributed to fine grain strengthening and precipitation
strengthening, and the strengthening effect of rheo-squeeze casting is better than that of conventional squeeze
casting.
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