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Table 1 Chemical composition of as-cast AZ91D magnesium
alloy (/%)
Al Zn Mn Si Mg
8.98 0.84 0.23 0.02 Bal.
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Fig.1 Crack width and depth of rolled specimen
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Fig.2 Average edge crack width and depth of AZ91 hot rolled plate: (a) crack width and (b) crack depth
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Fig.3 Optical microstructure of AZ91 hot rolled magnesium alloy with different reduction per pass and rolling passes: (a, d) 30%/1pass,

(b, ) 20%/2pass, (c, f) 10%/6pass
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Fig.4 SEM images and EDS spectra of AZ91 hot rolled magnesium alloy with different reduction per pass and rolling passes:

(a~c) 30%/1pass, (d~f) 20%/2pass, and (g~i) 10%/6pass
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Fig.5 Tensile fracture surface SEM morphologies (a~c) and EDS spectra (d, ¢) of spectruml1 and 2 in Fig.5a of AZ91 hot rolled

magnesium alloy plate
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Effects of Precipitated Phase on Microstructure and Edge Crack Behavior of Hot
Rolled AZ91 Magnesium Alloy Plate
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(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Key Laboratory of Advanced Magnesium Based Materials of Shanxi Province, Taiyuan 030024, China)
(3. Shanxi Engineering Vocational College, Taiyuan 030009, China)
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Abstract: The effects of precipitated phase on the microstructure, deformation mechanism and edge crack behavior of hot rolled AZ91
magnesium alloy plate with different reduction per pass and rolling passes were studied by optical microscope, field emission scanning
electron microscope equipped with energy spectrum and tensile testing at ambient temperature. The results indicate that multi-pass with
small rolling reduction can reduce the edge cracks and improve the rolling forming ability for AZ91 magnesium alloy. Precipitated phase
from the slice layer to spherical particles with tinier size during the rolling deformation is beneficial to inhibit the initiation of crack. The
tensile fracture surfaces show obvious intergranular fracture features, and the microcrack primarily distributes around the Mg/Mg;7Al»
phase interface and coarser second phase. Spherical precipitated phase particles could be prone to be one of the initiation sources of
microcrack, and then the microcrack extends and turns to the macrocrack.

Key words: precipitated phase; AZ91 magnesium alloy; hot rolling deformation; microcrack

Corresponding author: Liang Wei, Professor, Key Laboratory of Advanced Magnesium Based Materials of Shanxi Province, College of
Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, P. R. China, Tel: 0086-351-6018398, E-mail:
liangwei@tyut.edu.cn



