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Microstructure and mechanical properties of
two-phase Mg-10.73Li-4.49A1-0.52Y alloy processed by ECAP
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Abstract: The microstructure evolution and mechanical properties of Mg-10.73Li-4.49A1-0.52Y two-phase magnesium
alloy processed by equal channel angular pressing (ECAP) from 1 pass to 6 passes at 573 K using route Bc were analyzed
by OM, SEM and XRD, and the mechanical properties were tested at room temperature with strain rate of 1.5X 10s ",
The results indicate that the magnesium alloy grains consist of a phase and f phase which are elongated to be streamline
at an angle of 30°—45° to the extrusion direction after ECAP, and the initial large and disperse phases of ALY are refined
and homogenized as the extrusion pass increases. After 1 pass, non-oriented texture of the as-cast alloy exhibits the
strongest texture on the main crystal {110} of S phase; after 3 and 6 passes, the texture intensity declines compared with
that of 1 pass deformation, and their texture moves to periphery. After 3 passes, the tensile strength increases to the
maximum of 166.4 MPa from 137.5 MPa of the as-cast at room temperature. After 4 passes, the tensile strength decreases
a little. The fracture surfaces show that the fracture mode of the 6-pass ECAPed alloy shows typical ductile fracture and
more dimples, and its elongation is up to 83%.
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KH] ECAP L2200 ¥ it TF A Mg-10.73Li-4.49Al-
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i, LLXRD HI SEM A7t F-B, #%%¢ ECAP il X}
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1 X8

B MR AR A B AT WS
Mg-10.73Li-4.49A1-0.52Y 454, RIAIEIG T k08t
BCEEE, FERT LTI A AR B . 454 1Ak 2F i L
1.

BN LK 120 mm. A% H 22 mm
X 22 mm (RFEIEAT ECAP HFIk, it FH AR HA% I i 2
R 10, o, =900, @ =45°, HIRIEIXN
1~6 W, FFIEMEEE N 573 K, FFEHEE A 2 mm/s,
FrI A5 Be, RV I8 R TRDPRARAE N £ BE % 90°,

£ 1 Mg-10.73Li-4.49A1-0.52Y &4tk 2z
Table 1 Chemical composition of Mg-10.73Li-4.49A1-0.52Y

alloy (mass fraction, %)

Li Al Y Zr Mg
10.73 4.49 0.52 0.18 Bal.
Pressing
Plunger
Die

1 R fh )

Fig. 1 Schematic diagram of equal channel angular

pressing!"!
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A7 1) X'pert Pro MRD X S 2675 73 B 400 Mg-Li &
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2.1 ECAP jfinT Mg-10.73Li-4.49A1-0.52Y &£/ E

faeH R

JE U552 Mg-10.73Li-4.49A1-0.52Y 44 1 B4 4H
ZUE L. Mg g BRI A1) o AHFT LA Li Sy B A4y ]
WARM) B AHFRIRAAAE, Jo, o AHAE%HESJ7(HCP)
GERY, B MIFEAARL LT (BCO)SEH, Wl 2 iR, &k
o a il OIS A p . AL R, (HIL
e RLECRR,  Har A AN Sy, Hofioki ]S4 200~600
pm( L 2).

Wil 2 FrzR, A6 il AT S A ST i AE H
A o T AR TR L BE (SEM)MLEE, &5
R 3 fron. MWE 3@ LEH, STt syt
BDL YRR, JRIBSEA IO AR RSORE K A 3 A
75 3~8 um Z ], 6 X JEHT HAHA AN 594k, Ko
A 2~4 um( LI 3(c)).

4410 EDS JCER AT el Rl 4 F15% 2 Fios.
B 4 F05% 2 w50, BT AL G EEH Mg, ALF

B2 JRIA%A Mg-10.73Li-4.49A1-0.52Y 4541 AN AR
Fig. 2 Microstructure of as-cast Mg-10.73Li-4.49A1-0.52Y
alloy

Y CEAR, HhALS Y JRTIBR LR 2:1,
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K, BEGERERREAGYIY. Y 5 Al Mg Al Li
(e e ZE A 435000 0.3+ 0 AT 0.2M0, [RItk, ATLAY)
SHIWTHLRIL AN ALY, Mg Al gk [ aEik, 4
B S (¥ XRD 4 AT, nf LLEE—B e SEM 4

B3 JIAEAT 6 B TEA Mg-10.73Li-4.49A1-0.52Y &4 EAT A AR I SEM 14
Fig. 3 SEM images showing distribution of precipitates on Mg-10.73Li-4.49A1-0.52Y alloy: (a), (b) As-cast; (c), (d) ECAP for 6

passes
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Fig. 4
Mg-10.73Li-4.49A1-0.52Y alloy

EDS analysis results for precipitates in as-cast

R 2 Mg-10.73Li-4.49A1-0.52Y &4 (AT A 2>
Table 2 Composition of precipitates in Mg-10.73Li-4.49A1-
0.52Y alloy

Element w/% x/%
Mg 0.55 0.79
Al 29.45 37.89
Y 55.48 21.66

11.32 32.71
(0] 3.20 6.95
o = — ¢ phase
o — f phase
v— ALY

=}
v 1 . -.VMl L. o v vdv
20 30 40 50 60 70 80
20/(°)

5 54 Mg-10.73Li-4.49A1-0.52Y & 411 XRD i
Fig.5 XRD pattern of as-cast Mg-10.73Li-4.49A1-0.52Y alloy
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BI£R 44
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E6 ZARFIIEIR ECAP A5 J5 Mg-10.73Li-4.49A1-0.52Y & 4 MM i) LM 2 41
Fig. 6 Typical optical microstructures of ECAPed Mg-10.73Li-4.49A1-0.52Y alloys: (a) ECAP for 1 pass; (b) ECAP for 2 passes;

(c), (d) ECAP for 4 passes; (e), (f) ECAP for 6 passes
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7 BEAZL ECAP ZB K JG Mg-10.73Li-4.49A1-0.52Y A4 {110} & ThiAk K]
Fig. 7 {110} pole figures of as-cast and ECAPed Mg-10.73Li-4.49A1-0.52Y alloys: (a) As-cast; (b) 1 pass; (c) 3 passes; (d) 6

passes
(110)
| |
211 (220)

@ G By
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20/(°)
8 WASZ 1.3 61K ECAP AR Mg-10.73Li-4.49Al-

0.52Y &4 XRD i

Fig. 8 XRD patterns of Mg-10.73Li-4.49A1-0.52Y alloys as-

cast (a) and ECAPed for 1 pass (b), 3 (c) and 6 (d) passes
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Fig. 9 Stress—strain curves and mechanical properties of as-
cast and ECAPed Mg-10.73Li-4.49A1-0.52Y alloys: (a) Stress—

strain curves; (b) Mechanical properties
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Fig. 10  Vickers hardness of as-cast and ECAPed Mg-

10.73Li-4.49A1-0.52Y alloys at different passes
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Fig. 11
Mg-10.73Li-4.49A1-0.52Y alloys at room temperature: (a) As-

Fractured morphologies of as-cast and ECAP

cast; (b) 6 passes
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