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Influence of extrusion temperature on microstructures and
mechanical properties of Mg 9Gd4Y-0. 6Zr alloy

ZHANG Xirming, XIAO Yang, CHEN Jian-mei, JIANG Hao
(School of M aterials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The influence of different extrusion temperatures on the microstructures and mechanical properties of
Mg9Gd4Y-0. 6Zr alloy was investigated. It is found that when the extrusion temperature descends from 500 C to
400 C, the grain size drops from 126 Bm to 7.4 Hm, the tensile strength and elongation increase from 200. 1 M Pa
and 2.93% to 312.4 MPa and 5. 6%, respectively. The HalkPetch constant (K,= 327.6 MPa * Hm"?) calculated
by the HalkPetch equation for the alloy is markedly higher than that of pure magnesium and conventional magnesium
alloys, which is caused by a great deal of dissolved rare earths and their second-phase particles by which motions of
grain boundaries and dislocations are effectively impeded.
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Fig. 1 Microstructures of Mg-9Gd4Y-0. 6Zr alloy
(a) —As cast; (b) —Homogenized at 520 C for 8 h
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Table 1 M echanical properties of
extruded bars of Mg-9Gd4Y-0. 6Zr alloy

Extrusion Grain

tempefcalture/ sLilz;/ I\%a ;Z;g fZ HV (98 N)
500 1260 200.1 171.7 2.93  65.8
480 61.0 2159 1855 3.41  70.9
460 272 2362 206.3  3.80  78.3
440 16.4  254.8 225.4 425  86.4
420 10,9 283.1 247.2 478 947
400 7.4 3124 2720 5.60 1042
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Fig. 3 Optical microstructures in longitudinal section of bar extruded between 400 C and 500 C
(8) =500 C; (b) —480 C; (c) —460 C; (d) —440 C; () —420 C; (f) —400 C
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Fig. 5 Microstructures of Mg-9Gd4Y-0. 6Zr alloy extruded at 400 C

(a) —SEM micrograph of cross section; (b) —TEM micrograph of dislocation motionimpeding on grain boundary;

(¢) =TEM micrograph of dislocation interaction; (d) —TEM micrograph of dislocation pile-up in front of particles
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