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Abstract: -- The study is intended to investigate mechanical properties of LM6 based metal matrix composite, where Albite 

particulates are character enhancing reinforcement. Composites were fabricated by chill casting process utilizing copper as a chill. 

Specimens were prepared as per ASTM standards at different weight percentages of Albite varied from 0 to 12 with increment of 3. 

The microstructure study clearly indicates uniform distribution of Albite particulate in matrix alloy. These results revealed that 

increase in weight percentage of Albite as reinforcement in LM6 matrix alloy increases the tensile strength, compressive strength and 

hardness giving rise to improved microstructure of composite. 
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 INTRODUCTION  

Metal matrix composite (MMC) utilization has expanded 

crosswise over aerospace, defense verticals, and segments 

like mechanical autonomy, mining are expected to 

develop for next 20 years. Maria Mrazova [1,2] 

discovered that 21 Century flagship models like 

Boeing747 & Airbus380 utilizes 20-25% aluminum alloy 

composite. Although AAC Is expensive than rest of its 

competitors, certain Ways that can decrease cost are 

simple fabrication high production rate & less expensive 

yet better reinforcement.[3]. Aluminum alloy composite 

(AAC) are getting to be distinctly potential designing 

material offering magnificent blend of properties like high 

specific strength, stiffness, thermal conductively, low co-

efficient of 

thermal expansion & wear resistance.[4]. Lm6 was 

selected as matrix in light of its application in areas like 

automobile, aeronautics & marine. And its capacity to 

resist hard cracking, die filling limit, & corrosion 

resistance makes it commonly used Al-Si alloy.[7]. The 

review by A.Ramesh et al. [8] uncovered that Albite 

moderately increases ultimate tensile strength, hardness, 

& young’s modules when utilized along Aluminum alloy 

composite (AAC).[8] Study by K.G.Anath Prasad 

revealed Copper chills to have ideal Chilling effect, 

positive impact on grain structure & distribution of 

Dispersoid than iron, steel, SiC chills [9&10]. From above 

studies it has been concluded that volumetric heat 

capacity depends on temperature gradient and copper 

chills have great volumetric heat capacity [10] 

 

 

EXPERIMENTATION:- 

MATERIALS 2.1 

2.1.1 LM6:- LM6 is a eutectic alloy containing silicon as 

major alloying element. It possesses great ductility and 

strength to weight ratio having density of 2.65kg/cm3. 

Table 1 shows composition of LM6. 

2.1.2 Albite:- Particulate form of Albite mineral 

(NaAlSi3O8) with diameter of 90-150 micrometer is used. 

Table 2 shows Composition of Albite. 

2.1.3 Chill:- Copper chill has been used in light of thermal 

properties. Table 3 shows some required properties of 

Copper. 

Table: - 1. LM6 (chemical composition) in wt 

 
 

Table: -2. Albite (chemical composition) in wt% 

 
 

Table: - 3. Copper Chill properties. 
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COMPOSITE PREPRATION:- 

 

Stir casting technique was embraced. Albite was pre 

heated at 5000c & added to molten LM6 in electrical 

resistance furnace. Stir speed was approximately kept up 

in the middle of 450-630rpm for about 15minutes to resist 

precipitation of Albite particulates is as shown in figure1. 

American foundry society measurements were taken for 

preparation of mould. Molten compound at different 

weight % of Albite varied from 0-12 wt% in increment of 

3 wt% is poured into separate mould boxes presented with 

copper chills at one end, As shown in figure 2. These chill 

having incredible volumetric heat capacity (VHC) Favors 

directional solidification & accelerates cooling rate. 

 

 
Fig.1 [a] 

 

 

Fig.2 [b] 

 

PREPRATION OF SPECIMENS:- 

 

 

 

1. Microstructure Test.  

Specimens were machined as per ASM E3 volume9 

(ASM metal handbook metallographic) were polished 

then etched using Keller’s reagent for proper inspection of 

grain boundaries. Micro photographs were captured using 

Nikon microscope LV150 with climax image analyzer 

which are shown below. They all reveal the presence of 

eutectic reinforcement silicon needles & fine precipitation 

of alloy elements dispersed in the matrix of aluminum 

solid solution. Chilled Casted Specimens of LM6 

Reinforced with Albite At Different Weight Percentages. 

 

LM6+0%Albite 

 
 

LM6+3%Albite 

 
 

LM6+6%Albite 

 



 

 

   

ISSN (Online) 2456-1290 

 International Journal of Engineering Research in Mechanical and Civil Engineering  

(IJERMCE) 

Vol 2, Issue 4, April 2017 
 

 

 All Rights Reserved © 2017 IJERMCE                 689 

 

LM6+9%Albite 

 
 

LM6+12%Albite 

 
 

2. Tensile Test. 

 

 
 

 

 

 

Fig. 2[a] 

 
 

Fig. 2 [b] 

 
 

Fig. 2[c] 

 
 

Tensile test is utilized to study Ultimate Tensile Strength 

& Yield Strength. Test is carried out in ultimate testing 

machine (UTM) values of tensile strength (UTS) & Yield 

strength at different weight% of Albite are plotted, as fig-

3&4. Plot 2 shows an increment in UTS up to 9 weight%. 

Addition of brittle reinforcement into ductile matrix 

makes composite brittle & increase in ultimate tensile 

strength. Moving on to 12 weight% there is an 

comparative decrease due to agglomeration of particle 
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which leads to formation of micro cluster in turn 

weakening the bond between matrix & 

reinforcement[15][16]. The same trend is followed by 

yield Strength, increment in Yield strength is due to 

porosity resulted because of uniform dispersion of small 

particulates of Albite. [11] 

 

3. Brinell hardness Test. 

Fig. 3 

 
 

Hardness is the resistance of material to limit to distortion, 

the current study deals with distortion due to indentation. 

Brinell hardness test was performed on composite 

example from base of the cast to top, BHN Test conducted 

at 3 different locations of the specimens and average value 

is considered[Shown in table 5] Figure 5 demonstrates an 

expanding pattern of BHN, which is generally attribute 

because of hard particulates of Albite. [12] Another minor 

factors offered by copper plates to achieve grain 

reinforcement of composite. [11,13]. 

 

4. Compressive Test. 

 
The maximum compressive strength that a solid material 

can sustain without crack corresponding to compression 

strength. Standard cylindrical specimens were mounted 

independently on base plate of UTM & test was carried 

out gradually applying load & relating results were plotted 

down. The figure 4 makes it clear that compressive 

strength follows increasing pattern throughout the 

weight% of Albite unlike UTS. One of the major factors 

may be presence of silicon as major alloying element & 

essential in both LM6 & Albite respectively, this unique 

blend present in composite resulted in coherence & 

minimized dislocation at the interface of matrix & 

reinforcement. [14]. 

 

CONCLUSION:- 

 

• Chill casting technique was successful embraced using 

copper as a chill material for synthesis of LM6 based 

composite tensile strength & yield strength tends to 

increase with increment in weight percentage of Albite 

until 9% & slight decrement at 12% due to agglomeration. 

• Compression strength on other hand follows an 

increasing order with increment of Albite weight, possibly 

due to usage of very small particulates of Albite. 

• Scrutinizing the microstructure of composite reveals 

formation of silicon dendrite pattern & aligned orientation 

as a result of fair rate solidification. 

• Hardness test ensures that increase in weight percentage 

of Albite increases hardness due to presence silicon in 

both matrix & reinforcement. 

• Results obtained by copper chill casted LM6 composite 

is better than conventional method of casting taking 

tensile strength, compressive strength & hardness into 

consideration. 

• Finally it can be concluded that increase in weight 

percentage of Albite in LM6 matrix increases tensile 

strength, compressive strength & hardness of composite 

shaping a vivid microstructure 
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