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ERUCHE ISR Mg-Zn-Y-Zr &4, MR E &
0~800 MPa [ 32 il P9 (19 AL 440538 B )3 A1 ek o
s FR SR AR R BOBEE LA T W8 .

Tl & BB % U N Mg-6Zn-1.4Y-0.6Zr(1R
5 ZW61), R REME Nl Mg £, 4l Zn. Mg-30%Y
A Mg-30%Zr(Jli ) & 4%, b Zr 21ER
v R I R IO B . A A R S B Ak S R S E i
ICP-AES Jik iR gE Runsk 1 fiow, 54 Xsr1
SR SRS IETIIT I NANEARTN. N2
TECHRAR (I BUZ I, R3S AR A 99.9%Ar+0.1%SF(Ji
R0 A EEHEE, RES SN ES ST
10 min BRI FEHRTE G 700 CHEE 20
min, ZAEHEE,

F1 Mg-6Zn-1.4Y-0.6Zr & & W SZhrib 25
Table 1 Chemical compositions of Mg-6Zn-1.4Y-0.6Zr alloy

(mass fraction, %)

Zn Y Zr Mg
6.03 1.38 0.59 Bal.

| iR NEERE LZRER. HEREN
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Bl 1(b), FEBIEA—NEREFHROLE 1(c), R
S d 30 mmX 95 mm. FHEEIRST N 0 MPa(E
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UEAh, PETEHTE R i AR, DT A A

O LI EEARE( 10 mm X 10 mm) A EG L T
R YT E 1(c)), UGS 4% & 7340
BRI RS Vs o OSSR : Ot
2 545 (OM, CAIKON DMM-490C), 4 o 7 214
%5 SEM(Nova NanoSEM 450) 2 it A (EDS), =7 ¥
% 55} HL 7 BB (HRTEM, FEI Tecnai G2 F30). J#id
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2 HER5ITR
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+
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Fig.1 Schematic diagram of direct squeeze casting process (Unit: mm): (a) Squeezing; (b) Ejecting; (c) Casting
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Fig. 2 Microstructures of squeeze-cast ZW61 alloy under different pressures: (a) 0 MPa; (b) 200 MPa; (c) 400 MPa; (d) 800 MPa

HEPHEAEH a-Mg SFHEL & KB40 T 7t
BN ISR AL G, Bl 2(a) s 65 B b
RMWEY, JRHEIHTN Mg ZngY Hl. BEE T
SRAIEI, AIRR a-Mg dikiid 248 R0 &) 55
WAL A . HeAh, TESF R A H S it A A
iobL A5, IR AE 800 MPa R T, W1 2(d) TRy
LB BRI, I R R 32 B2 e e o R A 20
IR, KEAZ TSRt

N T SERMTHREINT ZW61 BEA S ZH 1 1)
S2m, FIH Image Pro Plus 2K {4041 1P 45 dki )] <1
(d )55 ZHIAB (L), W3R 2 Fivs. A 5k
RIS (0 MPa), dfRLBR, PRI Td M 118
um. 7E 100 MPa [R5, d SR, HE—25 50
1K K55 %) 200 MPa. 400 MPa i1 800 MPa i}, AGS
FFELpk/N, 7E 800 MPa B Sk /)N, N 29 pm, fNAX
7 0 MPa i/ 1/4, HAE] 100 MPa B 12 [FIR,
JE 385 0 MPa A24L %] 800 MPa I, ZW61 & 45 —
MR E() AN 24.88%. 21.35%. 19.54%-
17.86%F1 16.13%. 1X— 45 F 5 CHR[ 5] FTHIE 1)

R2BHRHEE ZW6l e TR R (AGS) 5 55 — MK
R,
Table 2 Average grain size (AGS) and volume fraction of

second phases (fg,) of squeeze-cast ZW61 alloys

Applied pressure/MPa d /um Jo/%
0 118 24.88

100 70 21.35

200 58 19.54

400 45 17.86

800 29 16.13

Mg-5Al-1Ca & & 45 5 AL fEBFEIRM 3 MPa 3K
#) 90 MPa I fo, A 11.2%#KF] 8.6%. X —HLRHIR
DAL HH T H i 8 o 5 | Ak [ Ak e (R s B g o, 53K
S AR B W R D

BE—HL, BT £ AR, FEARE SR T, ZW61
HENE MRS R mBAE, R RS
BB EE A BEE AT . AR R P, 7E Zn.
Y BN 4.4 B, ZW6l BEEEME T MEER
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3 Edh FMgZngY M TEM 14
Fig. 3
(a) Longitudinal morphology; (b) SAED pattern

TEM images of quasicrystal /-Mgs;ZngY phase:
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Fig. 4 SEM images of intermetallic compounds in Fig. 2:
(a) 0 MPa; (b) 800 MPa
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Fig.5 XRD patterns of squeeze-cast ZW61 alloy under different pressures
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ZW61 £ 4 18 B FA

Fig. 6 SEM image of porosities in gravity-cast ZW61 alloy(a)
and density and porosity rate of ZW61 alloy under various

pressures(b)
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Fig. 7 Tensile properties of squeeze-cast ZW61 alloy under

different pressures
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Effects of high pressure on solidified microstructure and
mechanical properties of Mg-Zn-Y-Zr alloy

YAO Jie', WU Shu-sen?, FANG Xiao-gang?, LU Shu-lin’

(1. Ningbo Heli Mould Technology Co. Ltd., Ningbo 315700, China;
2. State Key Lab of Materials Processing and Die and Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The effects of high pressure on the solidification microstructure and mechanical properties of
Mg-6Zn-1.4Y-0.6Zr (ZW61) alloy were investigated by squeeze casting method. The results indicate that a remarkable
microstructure refinement and porosity reduction can be obtained through the application of high pressure up to 800 MPa
during solidification. The average grain size and the volume fraction of second phase, i.e. quasicrystal /-phase, decrease
continuously with the increase of applied pressure. Due to the microstructure refinement and castings densification, the
increase of applied pressure leads to obvious enhancement of tensile properties, especially in elongation. When the
applied pressure is 800 MPa, the ultimate tensile strength and elongation of ZW61 alloy in as-cast state are 243 MPa and
18.7%, increase by 35% and 118%, respectively, compared with those of the gravity-cast one.
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