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Abstract: The effects of the addition of Sb, Y and Sc on the microorganization and mechanical properties of ZM5 magnesium
alloy were studied and compared.The results show that the addition of 0.5%Sb, 0.5%Sc and 0.5%Y in the cast ZM5

magnesium alloy can not only modify the Mg,;Al,, phase, but also inhibit the formation of the Mg,,Al,, phase. Meanwhile, the

cast ZMS5 magnesium alloy grains containing Sb, Y and Sc were effectively refined and effectively improved the mechanical

properties of the alloy at room temperature.The differences of Sb, Y, and Sc in Mg,;Al,, metamorphic detailing may be related

to the effects of these elements on Mg,;Al,, growth inhibition and supercooling.

Keywords: ZM5 magnesium alloy; Sb; Y; Sc; microorganization; mechanical properties

1 58§

TEMRZ ZM5 &Rkt E H, Sh. Se MY ILHR
I T B AT 1) 2 E e Re M Ve RE, w0z
Tl AR E RO AL SR A", B (Sh) J&ZMS5
AEEFRPHHNAELEZ =", HRER, £ZM5
A& mASh rTLIdnfb kL, S R EY,
B 4 B S IR RN G T B D) R AR PR RE AR B v Y. B
(Se) RMA S MRl b RREENITRZ -5
AR, FUTIRE THEEEA SN, XiaoSE A
KM, TEZMS5 G4 In0.3% Se il KLk Mg,,Al,, A1)
B, iR Z R M ERERE. LA, Yao %™
RIL, TEZMSE & IN0.18~0.57% Sc 1] LA4NAL Sk,
EREEENm . 2 (Y) BN Z i e %

EE®Ir: B0 (1984—), F, A, TAEW, B+, K
FH, BELRERARAR.

72

Z—, EERFNEEMg P ARSI HE". A
AR, ZMS RS A A IR Y X5 AR AE AT AR A
SN, HGE T ZMS A A R E IR R R e

FHFT A, FRATE ZLX M Sh, Sesk Y Xf
IMS G A A LM AR AT T R2E o, B3R
X = MITE N ZMS A S ERE R R A . BAT, &
BT 2 S 4 i DL R N A, TR D SCERIRE . R T
ARWCE A1 G ARG ek, RS ZMS 41
PERE, SCRAURTTFELEL T Sh, Y Fl Se X455 ZM5 8¢
B HORAER R, T SO T S BOX 2 R R
W RIS R TEME S TR NER, ESEE
SRt T 2%,

2 REHBSHE

UG TR ZMS BE A 4. B e, K T H R M OELD)
FLOATEE L VR T Bk, IR R R
200°CI5 IS . Hak, 4 ZMS & a5 A I b, 78



Modern Chemical Industry, ELfX{£ T (5)2022,4
ISSN: 2661-3670(Print) 2661-3689(Online)

@ Universe
Scientific Publishing

S 5.CO, FISFg (100: 1) F H B K I #4740 °C.,
ekt . RIS R) G o S50 20 73 in A ol
ZliSh (4. 99.98 wi.% ). Mg-Sc HAIA 4 Fl Mg-Y Hi ]
G, WRNEEBI SRR, BRERmAGIE, 4457
BIPEPE IS R TR I R, SRR AE 725 CHFAT 8 4B
B TR AT AR 200°C ) B H.. £
191 S0 5 4 1Y SEBRAL 22 I3

TRRE 5343 B R FH L A L B 5 45 B IR R B
WAL (ICP-AES ). ARG IR HI XRD-700 H A% & HE X 5F
LAHT . AR AR 4% WS RTINS . AR AER
FH Olympus GX712 4 #H B85 A SO S, R
FHTESCAN VEGA2 T W5 (SEM ). & & fMIX AL
3534, K OXFORD INCA Energy 350 EDS EFEY .

x1 ABEUZERS (REHE %)
Table1 Chemical compositions of the experimental

alloys ( wt.% )

NNy
PUN
SIS
Al Zn | Mn | Sb Se Y Mg
M5 872 1086|024 | - Bal.
ZM5+0.5Sh | 8.84 | 0.74 | 0.21 | 0.46 | - - | Bal
ZM5+0.5Sc | 8.70 | 0.66 | 0.24 | — | 043 Bal.
ZM5+0.5Y | 877 |1 0.79 | 0.18 | - - | 0.51 | Bal
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(a) ZM5; (b) ZM5+0.58b; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.
Fig.1 XRD results of the as—cast experimental alloys
(a) ZM5; (b)) ZM5+0.5Sb; (c) ZM5+0.5Sc;
(d) ZM5+0.5Y.
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El2 $hESZM55E &9 R SEMRERIR N
(a) ZM5; (b)) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.

Fig.2 Low magnification SEM images of the
as—cast experimental alloys
(a) ZM5; (b)) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.
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B3 #HEZIMs A& SEM S EMUR
(a) zM5; (b) ZM5+0.58b; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.

Fig.3 High magnification SEM images of the as-cast
experimental alloys
(a) ZM5; (b)) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.

x2 WHFEDSHWMER (FEFHE, %)

Table 2 EDS results of the as—cast experimental alloys
(at.%)

-_— PIVE 3 5828

Mg Al Zn | Sb Se Y
Fig.3 (a) —A|59.57 | 38.14 | 2.29| - - - | 100
Fig3 (a) -B|78.43 | 17.76 | 3.81| - - - | 100
Fig3 (a) -C|62.02 3798 | - | - - - ] 100
Fig3 (b) -A|[7035| 6.62 | - [23.03| - - | 100
Fig3 (b) -B|74.62 | 2.65 | - |22.73| - - | 100
Fig3 (b) -C|64.03 |27.17 | - | - - - | 100
Fig3 (¢) -A[53.55(3573| - | - |1072] - | 100
Fig3 (¢) -B|64.03 [27.17| - | - |880| - | 100
Fig3 (e¢) —C| 62.02 | 30.73 | 7.25| - - - | 100
Fig.3 (d) -A| 11.54 [ 59.19 | - - - 129.27| 100
Fig.3 (d) -B|31.90 | 47.27 | - - - |20.83| 100
Fig3 (d) -C| 65.03 | 28.65 |6.32| - - - | 100
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(a) ZM5; (b ) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.

Fig.4 Optical images of the as—solutionized

experimental alloys
(a) ZM5; (b) ZM5+0.55b; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.
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Table 3 Tensile properties at RT for the as—cast

experimental alloys

PO AL
UTS/MPa YS/MPa Elong./%
ZM5 152 82 2.6
ZM5+0.5Sh 178 103 33
ZM5+0.5S¢ 198 90 43
ZM5+0.5Y 202 85 6.7
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(a) ZM5+0.5Sb; (b ) ZM5+0.5Sc; (c) ZM5+0.5Y;
(d) SbtEM®E#; (e) ScHEER; (f) YTEEA.
Fig.5 Surface scanning results of the as—cast
(a) ZM5+0.5Sb; (b ) ZM5+0.5Sc; (c) ZM5+0.5Y;
(d) mapping of Sb element;

(‘e ) mapping of Sc element; ( f) mapping of Y element.
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(a) ZM5; (b) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y
Fig.6 DSC cooling curves of the as—cast
experimental alloys
(a) ZM5; (b) ZM5+0.5Sb; (¢ ) ZM5+0.5Sc;
(d) ZM5+0.5Y.
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