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Table 1 Chemical compositions of the employed alloy (/%)

Elements Al Zn  Mn Cu Ni Fe Be Mg
Content 9.29 0.80 0.13 0.003 0.0008 0.002 0.0005 Bal.
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Table 2 Process parameters of hot extrusion processes

Mould gauge, ¢ Extrusion velocity Extrusion ratio

/mm /mm-s™
8.5 <8 22
17 8 5.5
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Fig.1 Schematic of the tensile specimen
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Fig.2 Metallographs of the extruded alloy at the following extrusion temperatures and extrusion ratios: (a) 300 C, 5.5; (b) 300 C, 22;

(¢) 360 °C, 5.5; (d) 360 °C, 22
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Fig.3 EBSP analyses of extruded AZ91 at 330°C and ratio of 5.5: (a) low magnification image, (b) high magnification image, and (c)

image of secondary phase particles. Extrusion conditions: extrusion temperature, 300°C; extrusion ratio: 5.5
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Status of the Tensile Specimens

B4 BrA AZ91 A &AW 150 C BRI 5RIE J T %
Fig.4 Tensile strength oy (a) and elongation J of the AZ91 alloy

extruded at room temperature (R.T.) and 150 'C
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Table 3  Status of the tensile specimens

1 2 3 4 5 6
As-extruded

300°CY 300°C° 360°C° 360 °C’

55" 22" 55" 22"

Note:* Extrusion temperature; **extrusion ratio
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Fig.5 The fracture analysis of the tensiled AZ91 alloy extruded

at 300 ‘C and extrusion ratio of 5.5
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Dynamic Precipitation of g Phase during Extrusion Process and Its Effects on the
Microstructures and Tensile Properties of AZ91 Magnesium Alloy

Liu Liufa, Ding Hanlin, Ding Wenjiang
(Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: The dynamic precipitation of the £ phase in AZ91 magnesium alloy during extrusion process and its effects on the
microstructures and tensile properties of the alloy are studied. It is found that the mechanical properties are effectively improved by the
extrusion process and the dynamic precipitation of the f phase occurs during the extrusion process. The characteristics of precipitation are
influenced by the extrusion temperature and extrusion ratio. The dynamically precipitated f phase has a limited direct effect on the tensile
properties. The effects of f phase on the tensile properties come from its influence on the microstructure evolution through the dynamic
crystallization. The authors consider that the mechanical properties of AZ91 can be further improved by controlling the working processes
to optimize the precipitation characteristics of the f phase.

Key words: magnesium alloy; AZ91; S phase; extrusion; plastic deformation
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