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Abstract
This experiment has been explored Al composite reinforced with AIMgB,4
and SiC. The processing has been used hot pressing and centrifugal casting techniques.
In accordant with distribution, the AlI-AIMgB,, composite made by hot press

methods shows homogeneous structure and pleasant wettability. At the temperature of

525°C hot press, it believes that Al shows the connection and well perform of bond ability
to AIMgB,, matrix all over the sample. The EDS results show high contents of Al which
made the network with high contents of AIMgB,, on each grain. Alternatively, as cast
samples, show somewhat mediocre wetting interface and non uniform distribution. Al-SiC
was stirred in a fully liquid and semi-solid conditions then centrifugal casting. The
experiments were investigated the difficulties of achieving a uniform distribution of particles,
the wettability between the particles and matrix, the porosity in as-cast specimens, and the
chemical reactions between the particles on matrix composites. Once, the AI-SiC samples
at various compositions has been rolled, the porosities are diminished. The mechanical
properties has been significantly improved with the increment of high deformation and also

the samples adding an amount of SiC is somewhat improved.

Keywords Composite, wettability, distribution, hot isostatic pressing, centrifugal casting
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(“ﬁm http://www.thaiscience.com/lab vol/p22/hardness.asp)
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1.9 NMSNAFIUNTIA (Tensile test)
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If stress = tensile strength is maintained
then specimen will eventually break

J

1
Fracture
Strength

Stress, ¢

“Necking”

Tensile strength: maximum
stress (= 100 - 1000 MPa)
Strain, e

AN 4. é’ﬂumzmaa%ummﬁagmmﬁa

(ﬁm http://www.rmutphysics.com/CHARUD/PDF-learning/2/material/IE2302 CHS5.pdf)

lagnmasauusidiunazliunasgn ASTM E 8M ugasniniwdsznay 5. uaziinaei
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The study of sintering and consolidation of Al powder and AIMgB,, matrix

K.Wongpreedee a’*, A.M.Russell b, B.A. Cook °

®Division of Materials Science (Gems and Jewelry), Faculty of Science, Srinakharinwirot University, Bangkok, Thailand, 10110.
bDepan‘ment of Materials Science and Engineering, lowa State University, Ames, IA, 50010, USA
‘Ames Laboratory of the U.S. Department of Energy, Ames, IA 50011, USA

Abstract—The samples have been processed by isostatic hot press and molten cast in order to comparatively investigate the
consolidation at different techniques. For isostatic hot press technique, Al powder had been prepared by Gas Atomization
Reaction Synthesis (GARS) technique patented method invented in Ames Labs, IA, USA [1]. AlMgB,, with the ol64 structure had
been processed at Ames Laboratory [2]. Al GARS powders with average diameter of 106 micron and AlMgB,, with average
particles less than 100 micron has been separately smashed and mixed by spex mill for 45 minutes. Then, hot press sample had
been done by isostatic hot press with the rate of heating and cooling for 20 °C/minutes till 525 °C and holding for 5 hour at the
pressure of 20 MPa in % inch die steel. The second sample set had been cast AIMgB,, particle with 140 micron size in pure Al
within Alumina crucible. The results show that hot press sample having a better nicely distribution of Al powder and AlMgB,,
powder comparing to as cast sample. In accordant with distribution, the Al-AIMgB,, composite by hot press shows homogeneous
structure and pleasant wettability. At 525 °C hot press, it believes that Al shows the growth and well perform of bond ability to
AlMgB,, matrix all over the sample. Alternatively, as cast sample, show somewhat mediocre wetting interface and non uniform
distribution.

Keywords— Consolidation, Wettability, Composite, Aluminium, Isostatic press
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Wettability of AIMgB,, and SiC particles on Al matrix composite
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Abstract—In this study, the wettability of Al matrix-Boride (AIMgB4) and Al matrix- Silica carbide (SiC) specimens was
investigated. Al-AIMgB4 was performed by hot isostatic technique and molten casting. Al-SiC was stirred in a fully liquid
and semi-solid conditions then centrifugal casting. The experiments were observed the difficulty of achieving a uniform
distribution of particles, the wettability between the particles and matrix, the porosity in as-cast specimens, and the
chemical reactions between the particles on matrix composites. The microstructures were comparative the distribution of
particles on Al matrix from various techniques. The mechanical properties of Al composite were investigated in as-cast
state and after forging operation. Evaluation of mechanical properties showed that the forged samples had strength
values.

Keywords— Wettability, Composite, Aluminium, Mechanical properties, Distribution
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Al composite reinforcement with micro and nano-size of SiC

The relations of mechanical properties and processing of Al-SiC composite

T. Tansakul, P. Thirathipviwat, K.Wongpreedee ,

General Science Department, Faculty of Science, Srinakharinwirot University, Bangkok, Thailand, 10110.

Abstract

This experiment has been explored on Al composite reinforced SiC centrifugal casting
and rolling techniques. Al-SiC was stirred in a fully liquid and semi-solid conditions then centrifugal
casting. The experiments were observed the difficulties of achieving a uniform distribution of particles,
the wettability between the particles and matrix, the porosity in as-cast specimens, and the chemical
reactions between the particles on matrix composites. The rolling deformation had been diminished the
blemish from casting and improved the mechanical properties of composites. The strengthening had
been significantly improved with the increment of high deformation and also the samples adding an
amount of and varying the size of SiC is somewhat improved. The discussion was simplified the
strength of composite on the circumstance of high dislocation densities in the matrix near second phase

interfaces and the presence of geometrically necessary dislocation.

Keywords—Composite, Aluminum, Silicon carbide, Dislocation, Centrifugal casting
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Microstructure and interface characteristic of AIMgB,, reinforced in

Al composites
K.Wongpreedee ®* AM.Russell b, B.A. Cook °

°Division of Materials Science (Gems and Jewelry), Faculty of Science, Srinakharinwirot University, Bangkok, Thailand, 10110.
bDepartment of Materials Science and Engineering, lowa State University, Ames, IA, 50010, USA

‘Ames Laboratory of the U.S. Department of Energy, Ames, IA 50011, USA

Al-AlMgB .4 has been firstly mixed as composite. Al powder had been prepared by Gas Atomization Reaction
Synthesis (GARS) technique and AIMgB,, prepared by hot isostatic pressing methods. Samples produced by mechanical
alloying/ cold uniaxial pressing and pour melting techniques. The results had been compared the wettability of each
processing methods. The cast samples showed somewhat mediocre wetting interface and non uniform distribution.
Alternatively, the pressing sample has been swaged to test the ability to deform. The AIMgB,, had been moved along

swaging direction with 100 micron size of AIMgB,, scattered in Al composites.

Keywords— Wettability, Composite, Aluminum, Mechanical alloying, Processing
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Strengthening of Al-SiC composites produced by centrifugal casting and
rolling techniques

K.Wongpreedee*, T. Tansakul, P. Thirathipviwat,

Division of Materials Science (Gems and Jewelry), Faculty of Science, Srinakharinwirot University, Bangkok, Thailand, 10110.

Composites of commercially pure aluminum (98.87%) containing different sizes and volume fractions of
particulate silicon carbide reinforcement were made by centrifugal casting technique. The technique was made by
different stirring speeds and times with the centrifugal rate at 1500 rpm. The casting bar were then rolled to diminish the
small hollows created during casting operation. The rolling deformation has been performed to investigate the
strengthening of materials. In addition, the hardness data were then compared to the other study at various volume
compositions of SiC. The discussion was simplified the strength of composite on the circumstance of high dislocation

densities in the matrix near second phase interfaces and the presence of geometrically necessary dislocation.

Keywords—Composite, Aluminum, Silicon carbide, Dislocation, Centrifugal casting
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