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Research Progress on Reinforced Phases and Preparation Methods of
Magnesium Matrix Composite

XU Xueli, LUO Fan, LU Yongxin, QIANG Wei, ZHANG Binhua, ZHU Penglong
(School of Materials Science and Engineering, Xi'an Shiyou University, Xi'an 710065, China)

Abstract: Magnesium matrix composites show high specific strength, wear resistance, excellent thermal and electrical
conductivity and good damping ability, and are widely used in aerospace, automotive and biomedical industries. In this
paper, the main reinforcement phase types of magnesium matrix composites and their effects on the properties of
magnesium matrix composites are reviewed, the preparation methods of magnesium matrix composites are summarized, and
the advantages and disadvantages of different preparation processes are analyzed. The strengthening and preparation
methods of magnesium matrix composites were prospected. It was pointed out that the research emphasis of magnesium

matrix composites was mixed phase strengthening and in-situ synthesis strengthening.
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Tab.1 Types and characteristics of common single reinforced phase
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Fig.1 SEM images of AZ31 / Ti matrix composites with different contents of Ti particles
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Fig.2 TEM images of AZ91 matrix alloy and 0.1% CNTs / AZ91 Composite and grain size distribution
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Tab.2 Electrochemical parameters of composite polarization test in Kokubo solution
A Ba(v-dec-1) -Be(v-dec-1) Ecorr (VSCE) icorr(pA/cm?) R, (Q-cm?)
Mg 0.060 0.228 -1.47 248.07 83.39
Mg-0.5GNPs 0.073 0.278 -1.46 186.54 134.57
Mg-1GNPs 0.053 0.238 -1.45 112.89 166.55
Mg9-2GNPs 0.082 0.295 -1.49 420.76 66.21
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Tab.3 Hybrid of different reinforcement phases and properties of hybrid Magnesium Matrix Composites

Ak 3R A b HE Rk SCHk
YUHLR BE /MPa (%) B B (HV)
AZ91 MWCNT+ GNPs / / 88.3 LA B 5 1 R F A [26]
AZ91D CNTs+Cf 272 / / 5 il 5 E 4R [27]
Mg MWCNT+SiC / / 78 HEERS (28]
AZ91D WC+Gr 268 2.49 104 1o Tt [29]
) BEL & 14 fi I8 26 4R # F R BE A
Mg .AZ91D B.C+Ti / / / [30]
Fh 85 1 4 58
AZ91 TiO+Pr+CNTs 194.19 7 / / [31]
AZ91E SiC+FA 173 / 91.7 / [32]
AT620 CNTs+SiCp 390.9 153 150.1 it F§ okt P i 5 4 [33]
ZMS5 B.C+SiC 215 / 76.30 1 B 1 4 [34]
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Tab.4 Mechanical properties of CNTs+SiCp/AT620 composites

Material UTS/MPa YS/MPa Elongation(%) Hardness(HV)

AT620 268 238 14.4 129
AT620-0.5wt%CNTs+0.5wt%SiCp 355.7 272.6 8.8 147.3
AT620-0.5wt%CNTs+1.0wt%SiCp 370.2 322.6 8.3 148.7
AT620-0.5wt%CNTs+3.0wt%SiCp 414 363.4 7.5 153.9
AT620-0.5wt%CNTs+5.0wt%SiCp 434 383.1 72 151.9
AT620-1.0wt%CNTs+1.0wt%SiCp 390.9 325 153 150.1
AT620-3.0wt%CNTs+3.0wt%SiCp 419.2 351.8 6.7 145.8
AT620-5.0wt%CNTs+5.0wt%SiCp 410.4 366.1 54 139.5
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Fig.3 Schematic diagram of powder metallurgy process
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Fig.4 Schematic diagram of stirring casting process
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Fig.6 Schematic diagram of melt infiltration process

’AmAﬁm m

() o N T it .
fi] 34t {1 'ég

PR 7 40 4 o o AR R

Fig.7 Schematic diagram of friction stir machining process



+908 -

FOUNDRY TECHNOLOGY

Vol.42 No.10
Oct. 2021

SR AR AR AT SRR A, TEBR B A AL A A kL
2 /0N o3 A 250 G 1R R R | R M R G A, A
75 B B A AR, 5 A ] & T2 L, R AL
B S AR R R A T RS RE i 1 R A SO Y 1
SR PR AR SR THD | B 44 X 3 R A RBORL L B 3 5T 1) 4
fii o SR AR B SRS BE RS 2
R BLH KB E v | A SR AL 2 A TR

%77 ¥ LA B F 2 5. Meher % AWt A & JE 5
BA BIEA BT AR 2 800 AL RZS/TiB, &
SR, GREYW ERZSBEASEAPELAE
FE AT TiB, BOkL, 3F B TiB, R i ¥4,
AN 8% TiB, W iREERE & MRS , AR BE BE |
R 58 JBE AR BR iz A 3 BE 43 U BR R T 27.92%.25.28%
1 18.56%.

RS BRMNERENSERNA
Tab.5 Classification and application of in situ synthesis
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