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Fig.1 3D figure of die casting specimen and size of one part
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Fig.2 Size of tensile specimens at ambient temperature
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Fig.3 Size of tensile specimens at mid-temperature 180 C
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Table 1 Chemical composition of alloys («/%)

Alloy Al Zn Pb Sn Mn Mg
AZ81 828 1.52 - - 0.24 Bal.
AZ81-0.5Pb 7.77 098 0.25 - 0.26 Bal.

AZ81-0.5Pb-0.5Sn  8.17 0.82 039 0.50 026 Bal
AZ81-0.5Pb-1.0Sn  8.50 1.12 0.60 1.05 0.28 Bal

Bl 4 KA AZ81-0.5Pb-xSn BG4 104 B
Fig.4 Optical microstructures of die casting AZ81-0.5Pb-xSn alloys: (a) AZ81, (b) AZ81-0.5Pb, (c) AZ81-0.5Pb-0.5Sn,

and (d) AZ81-0.5Pb-1.0Sn
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Fig.5 SEM image of die casting AZ81-0.5Pb-1.0Sn alloys
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Fig.6 EDS results of the circled area in Fig.5
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Fig.7 XRD patterns of die casting AZ81-0.5Pb-xSn and AZ81 alloys
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Fig.8 Mechanical properties of die casting AZ81-0.5Pb-xSn alloys at ambient temperature: (a) tensile strength,

(b) yield strength, and (c) elongation

mEl 1.0%, Sn JCEEEBES SR MERE N, £
B A A 4 vay, FCR DI B DR OE 75 22 SR N IE 5

ZE LTk, JE4% AZ81-0.5Pb-1.0Sn & 4 (I &I BT
SR RSB AR S AZ81 B e i, e R It
KA,
232 180 CH% A

9 W45 AZ81 M JI4% AZ81-0.5Pb~(0, 0.5, 1.0)Sn
H4AE 180 C NIJIEEREA A, FTLUEH, B4 Sn
BRI, K8 AZ81-0.5Pb-(0, 0.5, 1.0)Sn %&bt
o7 iR PR A ek I o JEE R AR S ey, T B Sn
R E VR D) i SR

& 9a 4% AZ81 J 4% AZ81-0.5Pb-(0, 0.5, 1.0)Sn
FE A 180 CHIPRELS AT LLE S|, BE Sn &
s, Jk4% AZ81-0.5Pb-(0, 0.5, 1.0)Sn &4 4> 180 C
Prhrsm g B Wi E, RS AZ81-0.5Pb-1.0Sn (i Hr i
FEWI T HE AZ81 HidissfE e, 4 200.5 MPa, L
AZ81 & T 22.3%, b AZ81-0.5Pb-1.0Sn =i Pihr 5
FESUE T 5.0%; 3 2 PG Ghihram Lt AZ81 1K,

JR KN % s AZ81-0.5Pb o G i 5 AL A Mg,Sn,
AZ81 0.5Pb-0.5Sn "I ARTE K Mg,Sn BLH 7 & KK
(4n &l 7, AZ81-0.5Pb-0.5Sn 1 Mg,Sn FEIFT S U A I,
1M % AZ81-0.5Pb-1.0Sn & &AL LK T VR AT e
A R T R A MgoSn (it 7 i), Hogs i, B
TSRS =y, AR T, AR TS, S T A IS
3y, eE TR AZ81 BEA 4 AE 180 CHIPLH M .

] 9b [ #5 AZ81 M %5421 180 °C Jutt I i 45 AR
AUUES], HAR#EALE 180 CHUfsmEME, Hh s
¥ AZ81-0.5Pb-1.0Sn f =1, 4 145.2 MPa, [hJk%s AZ81
P T 41.0%, b AZ81-0.5Pb-1.0Sn )53 it IR o i 3%
T 3.5%, HJEHE FARET 180 CHIRMELHIITiR
AHIA .

M1 9c %G 411 180 “C ZEfR 25 InT LIE 2, fiAF
Sn S EMBEN, 4% AZ81-0.5Pb-(0, 0.5, 1.0)Sn FEAHH
EAETHRE RS, B AZ8T SEMRAL. R
ARER, RN AZSL BRG] IFEhE#E R D, &
TR AZSY BEG Ei RIG N A AS RS, IR

150 40

r C
p 200t N 35f--nnemmmnee g TR
S [-» 30t

e = S sl

180} £125¢ g

g 5 = 20

7 5 5

2 z & 15¢

E 160r Z100F = of

= > st

140— L L L L oLl— . .
0.0 0.5 1.0 0.0 0.5 1.0 0.0 0.5 1.0

Sn Content, w/%

Sn Content, o/%

Sn Content, o/%

9 JE%5 AZ81-0.5Pb-xSn [¥] 180 °C Jy 21k fig

Fig.9 Mechanical properties of die casting AZ81-0.5Pb-xSn alloys at 180 “C: (a) tensile strength, (b) yield strength, and (c) elongation
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Fig.10 SEM images of tensile fractographs for die casting
magnesium alloys tested at 180 °C: (a) AZ81 and
(b) AZ81-0.5Pb-1.0Sn
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Effects of Pb-Sn on Microstructure and Mechanical Properties
of Die Casting AZ81 Magnesium Alloy
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Abstract: Effects of adding alloying elements (0.5%Pb, 0.5%Pb+0.5%Sn, 0.5%Pb+1.0%Sn) on the microstructure and mechanical properties of
die casting AZ81 alloy at room temperature and 180 °C were investigated. Results show that in the alloy of AZ81-0.5Pb-1.0Sn, there is polygon
Mg,Sn phase at grain boundary. In the meantime, Pb and Sn suppress the formation of precipitation Mg;;Al;, at grain boundary to a certain extent,
which contributes to the medium temperature resistance. At room temperature, the tensile strength and yield strength of the alloys increase with the
increase of Sn content. The tensile strength and yield strength of die casting AZ81-0.5Pb-1.0Sn at room temperature are 211 MPa and 150.5 MPa,
respectively. At 180 °C, the tensile strength and yield strength increase with the increase of Sn content as well. The tensile strength and yield
strength of die casting AZ81-0.5Pb-1.0Sn alloy at 180 °C are 200.5 MPa and 145.2 MPa, respectively. Pb-Sn makes the fracture mechanism of
AZ8]1 transfer from plasticity to brittleness.

Key words: magnesium alloy; die casting; Pb; Sn; medium and high temperature mechanical property
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