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Effects of Zn addition on
microstructure and mechanical properties of as-cast Mg-Dy alloy
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Abstract: The effects of Zn addition on the microstructure, aging behavior and mechanical properties of as-cast Mg-Dy
alloy were investigated. The results show that the lamellar Mg;,ZnDy phase with a 18R-type long period stacking ordered
(LPSO) structure and coarse Mg;Zn;Dy, phase precipitate in the alloy, respectively, when 0.5% and 1% (mole fraction)
Zn are added. Simultaneously, the grains of the alloy are refined with increasing Zn content. After solution heat treatment,
the 18R-type LPSO phase transforms to a strip-like 14H-type LPSO structure distributing in the grain interior. In addition,
the (Mg, Zn),Dy phase forms and the volume fraction of Mg;Zn;Dy, phase decreases. 0.5% Zn addition improves the

aging behavior and strengthens the tensile strengths at room temperature and 200 C.
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Fig. 1 Low-magnification((a), (c), (¢)) and high-magnification((b), (d), (f)) optical microstructures of as-cast alloys: (a), (b) Alloy

[;(c), (d) Alloy 1II; (e), () Alloy III
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Fig. 2 Microstructures of solution heat-treated alloys: (a) Alloy 1 ; (b) Alloy II; (¢) Alloy III; (d) Back SEM image of alloy III
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Fig. 3 XRD patterns of solution heat-treated alloys
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Fig. 4 Optical microstructures of peak-aged alloys: (a) Alloy I ;(b)Alloy 1I, 36 h;(c) Alloy II, 80 h; (d) Alloy III
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Fig. 5 XRD patterns of peak-aged alloys
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Fig. 6 Age-hardening curves of alloys aged at 180 C
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Fig. 7 TEM images and corresponding SAED patterns of lamellar phase in peak-aged alloy 1I ((a), (b)) and particle phase in

peak-aged alloy III (d) (Fig. (c) is high resolution pattern of white frame in Fig. (b))
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Table 1 Mechanical properties of as-cast and peak-aged alloys tested at room temperature and 200 ‘C
RT 200 C
Alloy State
o/MPa 09,/MPa 0/% o/MPa 09,/MPa 0/%
As-cast 114 83 2.8 87 70 5.8
: Peak-aged 131 90 2.0 112 75 5.2
As-cast 145 100 5.2 143 90 12.6
I 36 h peak-aged 175 140 4.0 172 130 8.4
80 h peak-aged 170 135 4.5 166 123 8.0
As-cast 128 95 1.2 112 77 3.5
- Peak-aged 140 100 3.7 120 89 8.2

BN BRAG . B AR 36 h WA G4 A iR
200 CHER R T 1) oy Ml 0920 J15b, WEAEAS
(KRR i P A i T A I o (HAE R, =i
PERELL, A FEEAS G S 1TLE 200 CRyHhom s
JLTEAE, RFGES TSR T AR RELE.
ARG EEA 200 CH oy Moy, 73700 145 MPa.
100 MPa il 143 MPa. 90 MPa; 36 h I&{ A& | %5l
200 ‘CI o, Fl 6o2 7354 175 MPa. 140 MPa 1 172
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BEE. MA4A TR G o 5 A E 1
IR e L SN e Y (el I RS SR L O E DA G
SREE ETHAN .. BRI R E R S A A
AT . TN 0.5%Zn i &5 4 78 iR
R BN TR E R ERE, X5 Al ik
LPSO AH 5 A0 AU AR FRIAT H S A O
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