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Introduction
Due to several unique characteristics and the compass of 

knitter- made parcels, essence matrix mixes( MMCs) have gained 
attention from experimenters. MMCs are superior to conventional 
accoutrements in terms of specific parcels similar as lower consistence, 
high specific strength, advanced fatigue, and creep resistance are a many 
exemplifications. Commercially produced MMCs could demonstrate 
high wear and tear resistance and lower thermal expansions, making 
them suitable for use in nuclear factors, special intertwined circuit chips 
packages for spacecraft, etc. numerous companies and reputed machine 
manufacturers also espoused MMC for some critical factors like turbine 
blades, drive- shafts, pistons for machine cylinders, to name a many. In 
the particulate MMCs of Al and Mg, patches like SiC, TiC, and Al2O3 
are corroborated into the Al and Mg essence or amalgamation matrix 
[2]. The addition of Mg in SiC or Al2O3 grounded MMC can play a 
significant part in achieving acclimatized parcels like ultimate tensile 
strength and creep resistance. The asked parcels of MMCs can be 
attained by varying the size, type, and attention of corroborated patches. 
Among numerous processes available for fabrication, greasepaint 
metallurgy( PM) offers inflexibility and ease of fabrication of MMCs. 
Compared to processes like stir casting, greasepaint metallurgy is free 
from overdue chemical responses, wettability issues, and isolation 
of patches due to viscosity, face pressure, and temperaturegradient. 
However, the problems mentioned over can be fluently overcome, If 
the maquillages are mixed well. One of the main advantages of this 
process is that mixing of matrix material and underpinning takes 
place in solid- state, there's reasonable control over the processing 
variables, and it's comparatively easier to retain the underpinning 
material without any phase change or chemical response, unlike stir 
casting process [3]. One of the significant downsides of the stir casting 

process is underpinning isolation, which is too delicate to avoid. This 
issue isn't present in the greasepaint metallurgy process. Torralba etal. 
suggested greasepaint metallurgy as one of the further straightforward 
and effective processing routes for the fabrication of essence matrix 
mixes. It's prudent to know that flyspeck seizes of underpinning and 
shape will affect the parcels of target material, i.e., MMCs, to a large 
extent. The contraction pressure may be affected by flyspeck size and 
strength of underpinning flyspeck. Porosity and large- angle grain 
boundary conformation are the major issues that can be addressed 
with revision in the sintering process. Necessary tooling is also further 
uncomplicated than other processes like pressure infiltration spray 
deposit, and the process is provident compared to PVD, CVD, and other 
special ways like rapid-fire prototyping. This greasepaint metallurgy 
can offer a good combination of essence andnon-metals to fabricate 
colorful MMCs. It's also possible to avoid response products and their 
conformation in greasepaint metallurgy which generally happens in 
liquid state processing of MMC. The quality of factors and their parcels 
are veritably much dependent on the mixing of maquillages and 
uniformity of dissipation of underpinning when MMCs are fabricated 
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Abstract
Properties of essence matrix mixes( MMCs) are affected by colorful process variables similar as flyspeck size 

of maquillages, the proportion of underpinning material, mixing styles, sintering temperature, and duration. The 
significant debit of stir casting is underpinning isolation, which is too delicate to avoid. Hence, the greasepaint 
metallurgy route is employed to prepare Al- MMC. In the current work, aluminium- grounded MMC is fabricated 
with varying proportions of silicon carbide( SiC) as a underpinning material. Mixing of maquillages is done using 
V- Blender and barrel mixer with three different mixing ways and the mixing quality of set maquillages is assessed. 
A significant reduction of mixing time, i.e., further than 50, is achieved through a new barrel mixer as compared to 
a conventional V- blender. Two important parcels, hardness and compressive strength of fabricated Al- MMC, are 
experimentally delved. At the same time effect of the mixing fashion is also studied, and it's apparent that hardness 
and compressive strength bettered when maquillages are mixed using a barrel mixer [1]. Therefore, a new approach 
to greasepaint mixing has been achieved. An increase in SiC proportion by 5 redounded in an increase in hardness 
by 14. The average compressive strength of Al- MMC is loftiest when underpinning content is 25. Due to the invariant 
dissipation of patches achieved through barrel mixer, compressive strength of MMC is 8-20 advanced than the 
strength of those MMC for which maquillages are mixed through conventional V- blender. A analogous effect is 
observed in the hardness also, where the average hardness of MMC is 10-20 advanced, for which maquillages are 
mixed through barrel mixer. Hence, the recently designed barrel mixer provides an effective result for the quality 
mixing of maquillages through the greasepaint metallurgy process for fabricating Al- MMC. 
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through greasepaint metallurgy. Numerous experimenters have given 
great significance to the mixing or blending of maquillages. Greasepaint 
metallurgy involves three main way mixing maquillages, connection or 
compacting, andpost-processing. Hence, to take the fullest advantage 
of the greasepaint metallurgy process, due significance should be given 
to the mixing or blending of powers. Depending upon the matrix 
material and underpinning material, its shape, and size of patches, 
ball shop, v- blender, planetary ball shop, tubular mixer have been 
used by several experimenters. It's observed that ball milling is used in 
numerous cases, owing to its simplicity of operation and good quality 
of greasepaint mixing in a reasonable time. Still, lower information is 
available on using v- blender and barrel mixer with binary gyration 
system, which is used in the present study. According to Obadele etal. 
quality of greasepaint- blend is told by colorful parameters similar as 
flyspeck size, flyspeck shape, type of mixer, use of a binder, duration 
of mixing, etc. Clustering and aggregation are the two common issues 
in mixing fine maquillages; Malin etal. used a four- blade impeller at 
1800 rpm to mix the greasepaint while introducing the effect of high 
shearpre-dispersion followed by another low- speed ball milling( 
LSBM) to get invariant dissipation of carbon nanotubes( CNT) in 
the matrix of Al- 6061 fine greasepaint. The results were encouraging, 
and good quality of greasepaint mixing was observed [4]. Depending 
upon the functional element of the mixer, i.e., impeller, kindler, 
barrel,etc., there can be changes in the size and shape of the patches the 
maquillages are being mixed. In some cases, sharp edges are broken, 
and patches get combined to form a emulsion flyspeck. Especially in 
the ball milling approach, this miracle can be veritably well observed. 
Mendoza etal. fabricated an aluminium grounded MMC with bobby, 
nickel, and graphite- corroborated in greasepaint form [5]. They used a 
high- speed milling process to mix the maquillages. It's apparent that as 
the mixing time increases, the compounding of patches may be, which 
in turn affects the followability of maquillages in the mixing chamber. 
Mechanical parcels of MMC can be affected to some extent by the 
change of flyspeck shape. Also, it can affect the degree of porosity void 
conformation tendency in the case of sintering of MMC. 

Materials and Methods
Metal matrix composite preparation

Essential maquillages of pure aluminium and silicon carbide have 
been used to prepare essence matrix compound material. A Schematic 
illustration of the greasepaint metallurgy fashion to prepare MMCs is 
presented. Among the colorful underpinning accoutrements , silicon 
carbide( SiC) is most extensively used in the fabrication of essence 
matrix mixes. The vacuity of SiC in greasepaint form in different 
sizes and chastity position is another reason to prefer SiC over other 
underpinning accoutrements [6]. SiC greasepaint is attained from 
Amity Enterprise India with 10 μm, 20 μm, and 30 μm of average 
flyspeck size. Each sample of SiC greasepaint and pure aluminium 
greasepaint is tested for humidity content. roughly 20 of SiC greasepaint 
of lower flyspeck size, i.e., lower than 30 μm, is used; this is done to take 
advantage of flyspeck size, as lower flyspeck size contributes much to 
strength [7]. The interfacial area of flyspeck size also plays an essential 
part during the sintering of green compact made by greasepaint 
metallurgy. Al- MMC with three different compositions is fabricated 
for experimental study. SiC is added to pure aluminium greasepaint in 
three proportions, i.e., 15, 20, and 25 by weight. The pure aluminium 
greasepaint and SiC greasepaint are mixed using three approaches 1) 
Mixing in V-blender, 2) Mixing in V-blender with sword balls and 3) 
Barrel mixing with convinced shear [8]. 

Surface characterization and mechanical properties

Micorogrpah and SEM images of the fabricated samples are 
attained to dissect the effect of the proportion of underpinning material 
and the mixing system. An image analyzer is employed for carrying 
the microstructure of the set samples. The compressive strength of 
all the samples is estimated using a universal testing machine with 
a digital readout. The hardness of each sample is measured for the 
samples prepared with different proportions of SiC. For each sample 
minimum of five readings are considered for each face. The samples are 
machined, and hardness at the interior portion is also measured to see 
the uniformity of results [9]. 

Microstructure of Al-MMC

The microstructure of Al- MMC of colorful compositions is attained 
through an image analyzer. For the comparison purpose, a many 
samples are prepared from pure aluminium greasepaint, i.e., without 
underpinning, and their microstructure is attained. Al- MMC made of 
pure aluminium only and the presence of porosity spots as dark regions 
suggesting grain boundaries. The presence of SiC patches and porosity 
can be seen fluently at colorful locales in the microstructure for the 
composition of Al- MMC with 15 SiC and 20 SiC. Livery dissipation of 
SiC patches can be seen easily when the maquillages are mixed through 
a barrel mixer [10]. 

Results
Model verification

To test the accuracy of the current diffusion-governed solidification 
model, it was applied to an upward directional solidification of Pb-
40wt.%Sn alloy. A heating unit, a temperature control system, a furnace 
moving

system, and a heat extraction system comprise the apparatus. 
The rod-like alloy sample with a diameter of 10 mm and a length of 
50 mm was melted in a SiO2 crucible. The furnace could be moved 
up at various speeds while the sample remained stationary, avoiding 
convection caused by crucible motion.

Purifying effect of CMP method

The two-phase diffusion-governed solidification model was used to 
investigate the removal of Si impurity from recycled aluminium (Al-
0.5wt%Si alloy) using the CMP method. Casting speed is set to 5 m/s 
for the benchmark simulation, and mould temperature is set to 935 K. 
3D simulation results for CMP process in quasi-steady state[11].

Influence of mold temperature

The effect of mould temperature on impurity removal was studied 
using 2D simulation at a fixed casting speed of 5 m/s. Si concentration 
contours near the liquid-solid interface zone at various mould 
temperatures show Si concentration profiles along the axial direction 
at the quasi-steady solidification stage at various mould temperatures 
[12].

Conclusions
Powder mixing is critical in powder metallurgy because the quality 

of the mixing directly affects the material's target properties. Three 
approaches are tried to effectively mix the powders; mixing quality 
is a concern when the V-blender is used. The total time required 
and particle size are its major limitations. The mixing effectiveness 
decreases as the partial size of the given particle decreases. Powders 



Citation: Wojichowski S (2023) The Effect of Mixing Method and Particle Size on the Hardness and Compressive Strength of an Aluminium-Based 
Metal Matrix Composite Prepared Via Powder Metallurgy. J Powder Metall Min 12: 352.

Page 3 of 3

Volume 12 • Issue 2 • 1000352J Powder Metall Min, an open access journal

must be mixed for an extended period of time to achieve the desired 
level of mixing. This, in turn, has an impact on the overall process's 
productivity. The following key conclusions can be summarised:

1.	 Steel balls added to the V-Blender could improve the 
mixing process by reducing cracking and random tumbling of the 
balls. Powder mixing improves significantly when powders are mixed 
through a barrel mixer, as high-quality mixing with the desired effect is 
achieved in less time. At the same time, increased SiC particle content 
results in increased hardness.

2.	 When powders are mixed with a barrel mixer, the hardness 
of the developed material improves. Because mixing with a barrel 
mixer ensures uniform reinforcement dispersion, a combination of 
hard particles boned by the soft matrix is observed at every location, 
and the effect observed is an increase in hardness. The compressive 
strength of the developed material is investigated, and, consistent with 
the concept of hardness, compressive strength is found to increase with 
increased SiC content. It is possible to see how hard particles contribute 
to strength.

3.	 Al-MMC with 20% SiC has a higher hardness than Al-
MMC with 15% SiC. An increase in SiC proportion by 5% resulted in 
a hardness increase of nearly 14%, while another increase in hardness 
was also observed in Al-MMC, which contains 25% SiC by weight.

4.	 The experimental results are consistent with the theoretical 
models proposed by several researchers. However, an increase in 
reinforcement particle size is cause for concern. The bonding of SiC 
particles by the matrix material is clearly affected by particle size. As a 
result, the compressive strength of Al-MMC is compromised with large 
particle size, which is consistent with hall patch equations.

5.	 To expand on the work, the sintering time and methods can be 
changed, and the effect on the strength of Al-MMC can be investigated. 
In the future, it is proposed to investigate the machinability of MMC 

in terms of various parameters such as reinforcement type and size, 
cutting forces, tool wear, and sustainable manufacturing.
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