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Table 1 Chemical composition of AZ91D
magnesium alloy W /%

Al Zn Mn Si Cu Ni Fe Be Mg

8.99 0.771 0.268 0.0092 0.0016 0.0007 0.0031 0.0008 #xik
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Fig. 1 Morphology of metal Ti particles imaged by SEM
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Fig. 2 Schematic diagram of stir casting device
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Fig. 3 Top (a-c) and bottom (d-f) microstructures of Ti,-~AZ91D magnesium matrix composite ingots at various stirring temperatures
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Fig. 4 Top (a-c) and bottom (d-f) microstructures of Ti,- AZ91D magnesium matrix composite ingots at various stirring speeds
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Fig. 5 Top (a-c) and bottom (d-f) microstructures of Ti,- AZ91D magnesium matrix composite ingots at various stirring time
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Table 2 EDS results of phases in figures 6¢ and 6d

S48 at.%
KB A ’
Mg Al Ti Mn Zn ot
1 97.09 291 i 39 R 79 )
[%l6c 2 67.62 30.72 1.67 Distance( . m)
3 19.56 48.88 31.56 El6 $55AZ91D (a. c) FTi,-AZ9IDEEMH} (b d) B9
1 48.21 34.53 1.76 15.49 E@ﬁ%éﬂﬂ%l«\l& ( ) EF’£ %ﬁﬁT%ﬁ*lE'JEDslﬁglg \)H'_I' (e)
Fl6d ) 2790 4570 2106 1534 _ Fig. 6 SEM mn:ljostructures of as- castAZQlD_ (a, c) .and
Ti,-AZ91D composite (b, d) aswell as EDS line analysis (e )
3 3.49 96.51

of white particle indicated by a black arrow in figure (d)
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Fig. 7 Tensile engineering stress-strain curves of as-cast AZ91D
and Ti,-AZ91D composite at room temperature
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Fig. 8 Morphologies and microstructures of tensile fracture surfaces

of as-cast AZ91D (a, c¢) and Ti,-AZ91D composite (b, d)
as well as EDS analysis (e, f) of partial zones indicated by
number 1 and 2 in figure (b )

%4 [EBbHEDSHEIE RN HER
Table 4 EDS results of points 1 and 2 in fig.8b

Ti,-AZ91D composite . JEFr g ] at%
) JEARSEEMPa BLRIERE/MPa /% Mg Al Ti Mn
AZ91D 72+15 102+8.1 1304 1 12.14 3.07 84.79
Ti,-AZ91D 97+25 117+7.8 09+0.1 2 88.79 7.17 2.02 2.03
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Microstructure and Mechanical Properties of Metal Ti Particles Reinforced
AZ91D Composite Processed by Stir Casting

XIE Yao'?, KANG Yue-hua®, LI Xin-tao®, HAN Sheng-Ii*, ZHOU Nan®, ZHENG Kai-hong®, ZHANG Jing®®,

PAN Fu-sheng®®

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, Hunan, China; 2. Guangdong
Provincial Key Laboratory of Metal Toughening Technology and Application, Institute of Materials and Processing, Guangdong
Academy of Sciences, Guangzhou 510650, Guangdong, China; 3. School of Materials Science and Engineering, Chongging
University, Chongging 400044, China)

Abstract:

The effect of stir casting parameters including stirring temperature (580-710 °C ), speed (300-500 rpm) and
time (10-30 min) on the particle distribution uniformity, microstructure and mechanical properties of metal Ti
particle reinforced AZ91D composite was investigated by optical microscope, scanning electron microscope
and tensile mechanical properties at ambient temperature. The results indicate that the bottom of the composite
ingot has a higher particle volume fraction than that of the top. The increase of stirring speed improves the
particle distribution uniformity of the composite ingot, while the stirring temperature and time have few effect.
The addition of Ti particles decreases the length of the eutectic phase B-Mg,,Al,,. At the composite interface,
no porosity is found and solute Ti particles diffuse into the magnesium matrix. Furthermore, a small amount of
square fine Al-Ti-Mn intermetallic compound is formed at the interface. The yield strength and tensile strength
of the composite are 97 MPa and 117 MPa, which are enhanced by 35% and 15% , respectively, as compared
with those of the AZ91D magnesium alloy.

Key words:
magnesium matrix composite; stir casting; titanium particle; microstructure; mechanical properties
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