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Thixoforming Characteristics of Metal Matrix Composites
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ABSTRACT

The stirred and thixoformed SiCs/AZ91HP Mg composites are studied on the basis of microstructural
analysis using transmission electron microscopy (TEM). The products of interfacial reaction are identified as
Mg,Si, MgO and Mgi7Al2 phases and the crystallized phases are found to be orthorhmbic AlgMn and
decagonal T phases. It is shown that Mg,Si and Mgi7Al;; phases are found at the surface of SiCp and AlgMn is
found near interface and crystallized on the matrix. Phase identification is carried out by crystallographic work
based on primitive cell volume, zero order Laue zone (ZOLZ) patterns and single convergent beam electron

diffraction (CBED) patterns containing higher order Laue zone ring from a nanosized region.
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Fig. 1. Schematic diagram of stir-cylinder system.
(1. motor, 2. SiC powder, 3. filter, 4. N, gas, 5. control-
ler, 6. rpm sensor, 7. SFs+CO> gas, 8. stirrer, 9. stir—
cylinder, 10. electric furnace, 11. crucible.)
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Fig. 2. SEM micrographs of the AZ91HP/20 wt%SiCp Mg
composites. The secondary electron images showing
well-dispersed SiC particulates. (a) fabricated by stir-
cylinder method at the stirring speed of 800 rpm, (b)
semi—solid formed by direct pressure method at 580°C,
(c) semi-solid formed by indirect pressure method at
580°C.
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Fig. 3. (a), (b) TEM bright field images of T phase (a) and AlgMn crystals (b) formed near SiC particulates and matrix region, (¢) T
phase particle obtained from matrix region, (d) corresponding EDS spectrum of (c), (e) [310] CBED pattern obtained from
Ale¢Mn in (b), (f) corresponding SADP of (e).
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Fig. 4. (a) TEM bright field image of the interfacial region showing Mg,Si phases formed at the surface of SiCp, (b) [114] CBED

pattern obtained from Mg,Si.

Fig. 5. (a) TEM dark field image of MgO phases formed at the matrix region, (b) ring pattern obtained from MgO.
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Fig. 6. (a) TEM bright field image of the interfacial region showing y—phase AlixMg;7 formed at the surface of SiCp, (b) [113]

CBED pattern obtained from y-phase Al;2Mg7.
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Table 1. Crystallographic data of possible phases and the results of phase identification from CBED pattern in SiCp/AZ91HP Mg

composite
Primitive cell volume (A3) Reciprocal lattice height (ang~!)
Crystallographic data
B4 grap theoretical  calculated theoretical calculated zone axis
: Space group : R3m
ALC; Lattice parameter : a0=3.331, co=24.99 80.043 - - - -
Unit cell volume : 240.13 A3
Space group : Cmcm
AlgMn Lattice parameter : 20=7.551, 219.154 0.0848 00799 [310]
. - 217715 225.924 0.0469 0.0498 [314]
(Orthorhombic) bo=6.4994, co=8.8724
Unit cell volume : 435.43 A3 227.098 0.1538  0.1440  [010]
MeO Space group : Fd3m
© %} ) Lattice parameter : a0=4.213 18.6945 - - - -
ubic Unit cell volume : 74.7781 A3
Space group : P63/mmc
Mg Lattice parameter : ao =3.2095, T
(Hexagonal) c0=6.2104 46.481 43.097 0.0734 0.0791 [112]
Unit cell volume : 46.481 A3
Mo,Si Space group : Fd3m
8251 Lattice parameter : a0 =6.29 62.2145 62.46 0.07494 0.07581 [114}]
(Cubic) Unit cell volume : 248.858 A
. Space group : I43m
y—Al;2Mny7 Lattice parameter : ao=10.52 586.08 587.073 0.0573 0.0588 [113]

Unit cell volume: 1164.235 A3
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