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Effects of extrusion ratio on microstructure and
mechanical properties of Mg-6Zn-1Y-1Ce alloy
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Abstract: Mg-6Zn-1Y-1Ce alloy bars with diameters of 14 mm, 12 mm and 10 mm were prepared by extrusion from
as-cast ingots with diameter of 50 mm at 300 ‘C. The microstructures were examined by XRD, OM, SEM and TEM, and
the tensile properties were tested at room temperature. The results show that the recrystallization microstructure of
as-extruded alloys correlates to the extrusion ratio. The recrystallized area fractions for bars of d 14 mm, d 12 mm and d
10 mm are 69.0%, 85.8% and 99.1%, respectively. The mean grain sizes are 2.7, 2.9 and 5.9 pm, respectively. The yield
strengths are 327.4, 286.5 and 237.5 MPa, respectively. The high strengths are attributed to the combined action of

alloying and fine-grain strengthening mechanism.
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1.1 #REE

P54 Mg-6Zn-1Y-1Ce &4 1 Ar + SFs AR R
Bivhsi. ookl Mg(4lE >99.9%), 720 Cln
A4l Zn (4l >99.9%) . Mg-47%Y Fl Mg-90%Ce H [f]
B BRURL o R AN FE, PRI 20 min J5 R4
AP 2 d 52 mm A7 SRR R RAHESE . K EE N
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B 1 4%& Mg-6Zn-1Y-1Ce &4 1) XRD i
Fig. 1 XRD pattern of as-cast Mg-6Zn-1Y-1Ce alloy
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Fig. 2 Microstructures of cross ((a), (c), (e)) and longitudinal ((b), (d), (f)) sections of as-extruded Mg-6Zn-1Y-1Ce alloy:
(a), (b) d 14 mm sample; (c), (d) d 12 mm sample; (e), (f) d 10 mm sample
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Fig. 4 SEM images of as-extruded Mg-6Zn-1Y-1Ce alloy with diameter of ¢ 12 mm: (a) Longitudinal section; (b) Cross section
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Fig. 5 TEM image of as-extruded Mg-6Zn-1Y-1Ce alloy with

diameter of 14 mm

F1 LS Mg-6Zn-1Y-1Ce & &b fg
Table 1 Tensile properties of as-extruded Mg-6Zn-1Y-1Ce
alloy

Sample diameter/mm D/um oyy/MPa o /MPa  6/%

14 2.7 3274 3763 9.0
12 2.9 286.5 3240 10.5
10 5.9 2375 2983 9.5

D: Grain size.

d 12 mm H1 d 10 mm FE(E 6(b) () W7 HTESAHEL,
B B RANANEE B 40 8, B0°58 JAI TR A S i R s
JEHAT AN R A AERRL, Ay ORI . AR
R, RGGRIE T USRI A LA FLAL,
ZIRRGU MY, IR R

3.1 EfRALR

HAAE 300 CHR G R A BT, P34k
AL 6 um LUR o SR, 15 LA BN d 14 mm
A d 12 mm RFFIEAR R AR PR b, AR TS A
FLRE A /NP5 Al AR, L R R IR, X
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B ERMRRLT, KRR AR TER, I
o RS D3R AR, L DR R 7
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I AN TR AR IS, it Wi A e 712 o [X sl J b B A T 45
i L SE TR Ak o TG AR AT A SR S LA 7
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nrecrystallized grain

Bl 6 AHEAH A Mg-6Zn-1Y-1Ce 154 AR T 1 FE3H
Fig. 6 Fractographs of as-extruded Mg-6Zn-1Y-1Ce alloy with
different diameters: (a) d 14 mm; (b) d 12 mm; (¢) d 10 mm
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340.6 MPa™'l, FrLL, W AHAI(MgZn),,Ce AHIRI5RAL AL
R S s, [ s A RO SR A I 25
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DAL d 14 mm SR A PR &Y 5 XA 43 2
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